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FEDERAL COMMUNICATIONS COMMISSION
RADIO FREQUENCY INTERFERENCE STATEMENT

The Federal Communications Commission (in 47 CFR 15.818) has specified that the following
notice be brought to the attention of the users of this product.

This equipment generates, uses, and can radiate radio frequency energy and if not installed
and used in accordance with the instructions manual, may cause interference to radio commu­
nications. It has been tested and found to comply with the limits for a ClassA computing device
pursuant to Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable
protection against such interference when operated in a commercial environment. Operation
of this equipment in a residential area is likely to cause interference in which case the user at
his own expense will be required to take whatever' measures may be required to correct the
interference.
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Introduction

INTRODUCTION

1

Terminals covered by this manual are the HP 2625A Dual System Display Terminal and the
HP 2628A Word Processing Center. The standard 2625A can operate as an HP terminal,
similar to an HP 2622A Display Terminal, or simulate an IBM· 3276 Control UnitlDisplay
Station. The standard 2628A is similar to the 2625A, without the IBM terminal simulation
capability, but with the HPWORD word-processing capability. (The 2625A also has the
HPWORD word-processing capability, as an option.) The features of the standard 2625A and
standard 2628A, and the options of both, are listed below.

OPTION 2625A 2628A

Std HP/IBM dual personality terminal. Word processing terminal.

Port 1: Datacomm port for connec- Port 1: DSN port.
tion to a Distributed Sys-
tems Network (DSN).

001
002
004
005
006
007
008
009
010
011
012

013
014
015
016

021

Port 1: RS-232-C or RS-422
datacomm port.

Port 2: IBM Bisync datacomm port.

Swedish keyboard.
Norwegian keyboard.
German keyboard.
United Kingdom keyboard.
Spanish keyboard.
French Canadian keyboard.
French keyboard.
Italian keyboard.
Dutch keyboard.
Finnish keyboard.
Danish keyboard.

240V, 50 Hz
100V, 60 Hz
220V, 50 Hz
100V, 50 Hz

Port 1: RS-232-C or RS-422
datacomm port.

Port 2: RS-232-C or RS-422
printer/plotter port.

Swedish keyboard.
Norwegian keyboard.
German keyboard.
United Kingdom keyboard.
Spanish keyboard.
French Canadian keyboard.
French keyboard.
Italian keyboard.
Dutch keyboard.
Finnish keyboard.
Danish keyboard.

240V, 50 Hz
100V, 60 Hz
220V, 50 Hz
100V, 50 Hz

• IBM is a trademark of International Business Machines Corporation.
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OPTION 2625A 2628A

022 Port 1 : Datacomm port for Port 1: Datacomm port for connec-
connection to an HP 13265A tion to an HP 13265A
modem or an HP 13266A modem or an HP 13266A
Current Loop Adapter. Current Loop Adapter.

026 Port 1: Dual port; standard
datacomm and Alternate Pe-
ripheral Interface ports.

(Supplied only with graphics. option
523.)

027 Port 1: First multipoint async/sync Port 1: First multipoint async/sync
terminal port. First termi- terminal port.
nal in a multipoint network
must have this option.

028 Port 1: Async multipoint daisy Port 1: Async multipoint daisy
chain terminal port. Any ter- chain terminal port.
minal except the first in an
async multipoint network
must have this option.

038 Port 1: Same as option 028, except Port 1: Same as option 028, except
used for sync multipoint con- used for sync multipoint con-
figurations. figurations.

046 Port 2: Dual port; external printer and
Alternate Peripheral Inter-
face ports. (Supplied only with

047 Port 2: First IBM Bisync terminal
graphics option 523.)

port. First terminal in an
IBM Bisync network must
have this option.

048 Port 2: IBM Bisync daisy chain ter-
minal port. Any terminal ex-
cept the first in an IBM
Bisync network must have
this option.

050 Integral printer. Integral printer.

061 Green CRT. Green CRT.

062 Amber CRT. Amber CRT.

401 Tilt and swivel base. Tilt and swivel base.

523 Graphics capability. Graphics capability.

528 HPWORD word processing capabil-
ity
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DISPLAY MEMORY
A portion of terminal memory, called display memory, is reserved for storing data for display
on the screen. For the HP 2625A, display memory consists of an HP workspace and an IBM
workspace (figure 1-1). Of course, the HP 2628A has only an HP workspace. The part of the
workspace displayed on the screen is called the window.

Display

~r wor~

Currently
Active
Workspace

IBM
Workspace

Window

Figure 1-1. ScreenlDisplay Memory Relationship
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TERMINAL MODES
The terminal operates in a variety of modes, some of which are selectable using the function
keys; others are selected on the configuration menus. The primary modes are illustrated in
figure 1-2 and listed below.

I
Local

Modes

I

I
Char

h
Non- Format

Format

I
Remote

I

I
Non­

Format

I
Line

I
Format

I
Block

I

I
Non-

Format

I
Page

I
Format

• Local

• Remote

• Character

• Block

• Line

• Page

• Format

• Non-Format
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Figure 1-2. Primary Terminal Modes

Data entered from the keyboard is displayed on the screen, but the
terminal is disconnected from the host computer.

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

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

Active only in Remote mode. Data is transmitted to the computer in
blocks; selectable as one line per block, or as one page per block.

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

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

Active only in Remote mode. Used to transfer, to the host computer,
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 unrestric­
ted).

Terminal operates normally. No restriction on data entry.
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PERIPHERAL DEVICE CONNECTION
Peripheral devices, such as printers and plotters, are connected to the terminal in an Alternate
Peripheral Interface network. Either the standard 2628A, option 046 (2628A), or option 026
(2625A) is required to connect to an Alternate Peripheral Interface network.

CONFIGURATION OF THE TERMINAL
Configuration of the terminal is performed using menus. These include a Global Configuration
menu, a Terminal Configuration menu, and four data communication (datacomm) menus for
the HP personality of the 2625A and for the 2628A. The IBM personality of the 2625A has a
menu of its own. Selections made on these menus determine, among other things, terminal
characteristics, coordination of data transfer between the terminal and the host computer,
parity type, and rate of data transfer.

DATA COMMUNICATIONS
The terminal can be connected to an HP host computer in either a point-to-point or multipoint
configuration, either hardwired or through modems. Port 2 of the standard 2625A terminal is
connected to an IBM computer in a multipoint network, for Bisync operation. In addition,
option 021 ofeither the 2625A or the 2628A can be connected to a distributed systems network
(DSN), a form of multipoint network.

The 2628A or the HP personality of the 2625A can transfer data either one character at a time
or in blocks of one line or one page (one screenful) at rates up to 19,200 baud.

Switching between the HP and IBM personalities of the 2625A terminal is done with a function
key. Each port remains active, even though it is not currently selected.

GRAPHICS
Option 523 incorporates a graphics capability into both the 2625A and the 2628A terminals.
Refer to Appendix D for information.

WORD PROCESSING
Option 528 incorporates the HPWORD word processing capability into the 2625A terminal.
This capability is standard with the 2628A. Appendix E contains information on word process­
ing.

ESCAPE SEQUENCES
Escape sequences, incorporated into a computer program, enable the program to control
terminal operations. When the terminal receives the escape sequence, it performs the opera­
tion specified in the sequence. Escape sequences consist of most of the operations performable
at the keyboard, using the non-alphanumeric keys. Many sequences are also enterable from
the keyboard. References to escape sequences are made throughout the manual. Refer to
Appendix A for a complete list of the escape sequences and their functions.
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INTRODUCTION

2

This section describes the modes in which the terminal can operate, use of the function keys,
enabling and disabling the keyboard, and resetting the terminal.

SELECTING MODES
Pressing the. key enables the mode selection keys and changes the function key labels to
the following:

...EmlillIID!m. EEmI
IIi1WJIg ilia.~ IIIIil!IBI

These keys act as toggle switches in that they alternately enable and disable the designated
mode. When a particular mode is enabled, an asterisk is displayed in the label.

Remote/Local Modes
When a communications link exists between the terminal and a remote host computer, the
terminal is in either of the following two modes:

• Remote Mode. In this mode, when you press an alphanumeric key the associated ASCII
code is transmitted to the host computer.

• Local Mode. In this mode, when you press an alphanumeric key the associated character is
displayed at the current 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 REMOTE MODE 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 & k 1R

2-1



Terminal Control

A Remote/Local mode designator is maintained in non-volatile memory. When you change
modes using the REMOTE MODE key, you also alter that mode designator in non-volatile
memory. When you change modes using the escape sequences, however, the designator is not
altered.

After a hard reset or turning off the power, the terminal reverts to the mode specified by the
remote/local designator in non-volatile memory.

Character/Block Modes
When the terminal is connected on-line to a remote host computer, it operates in either of the
following data transmission modes:

• Character Mode. In this mode, data is transmitted a character at a time as it is entered
through the keyboard. ASCII control codes (such as <CR> and <LF» are transmitted.

• 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 first typing the data (after
initially typing the data you can move the cursor around and edit the data as desired) and
then pressing the. key.

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 BLOCK MODE 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 &kOB

A Character/Block mode designator is maintained in non-volatile memory. When you change
modes using the BLOCK MODE key, you also alter that mode designator in non-volatile memory.
When you change modes using the escape sequences, however, the designator is not altered.

After a hard reset or turning off the power, the terminal reverts to the mode specified by the
Character/block designator in non-volatile memory.

The relationship between Block, Line, Page, and Format modes is described under. key
later in this section.
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Line Modify Mode
When the terminal is in Remote mode and Character mode, and you are communicating
interactively with a host computer, 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 ofonly a few characters, it is a nuisance to have to retype the entire
string. In such a case, you may instead 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 display 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 1:1 key or
the. key.

Note that while Line Modify mode results in a block transmission, it is completely indepen­
dent of the Block mode function described earlier in this section (you do not have to first
enable Block mode). In fact, Line Modify 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 the LINE MODIFY key. Line modify
mode is automatically disabled when you press either 1:1 or •. If you change your mind
and wish to disable Line Modify mode before retransmitting the command string, press the
LINE MODI FY 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 Col field of the Terminal Configuration menu in Section 3.

Modify All Mode
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 1:1 or •.

From the keyboard, you enable and disable Modify All mode using the MODI FY ALL key.

From a program executing in a host computer, you enable and disable Modify All mode using
the following escape sequences:

ENABLE: Ec &k1M

DISABLE: Ec &kOM

A Modify All mode designator is maintained in non-volatile memory. When you change
modes using the MODI FY ALL key, you also alter that mode designator in non-volatile memory.
When you change modes using the escape sequences, however, the designator is not altered.
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After a hard reset or turning off the power, the terminal reverts to the mode specified by the
modify all designator in non-volatile memory.

Auto Line Feed Mode ,
When Auto Line Feed mode is enabled, an ASCII line feed control code is automatically
appended to each ASCII carriage 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:

• By pressing the CI key, provided that a <CR> code is included in the key definition.

• By simultaneously pressing the III andm keys.

• By pressing any of the user keys (_ through II1II), provided that a <CR> code is
included in the particular key definition.

• 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 AUTO IF key.

From a program executing in a host computer, you enable and disable Auto Line Feed mode
using the following escape sequences:

ENABLE: Ec &k1 A

DISABLE: Ec &kOA

When you enable or disable Auto Line Feed mode using the AUTO LF key, you also alter the
content of the ~~AutoLF" field in both active and non-volatile memory. When you enable or
disable Auto Line Feed mode using the escape sequence, however, you only change the
content of the Au t elF field in active memory.

After a hard reset or turning off the power, the terminal reverts to the mode specified by the
Au t elF field in non-volatile memory.
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Display Functions Mode
When Display Functions mode is enabled the terminal operates as follows:

• In Local mode, it displays ASCII control codes and escape sequences but does not execute
them. For example, if you press the _ key the terminal displays Ec D on the screen but

.does not perform the ((cursor left" function .

• In Remote mode, it transmits ASCII control codes and escape sequences but does not
execute them locally. For example, if you press the .., key 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 Functions mode using the DI SPLAY

FUNCTNS 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: Ec Z

NOTE: There is interaction between Display Functions and the XmitFnctn(A) field of the
configuration menu. If Xmi tFnttn(A) is on, the DISPLAY FUNCTNS key transmits Ec
Y. However, the DISPLAY FUNCTNS 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 performed, or until the power is turned off.
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Memory Lock Mode
Memory Lock mode provides two separate functions: overflow 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 workspace, 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 6
and Appendix C) 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:

a. Press., ., 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.

c. Enable Memory Lock mode.

d. Use the _ key until the first line of paragraph 4 is in the same line as the cursor.
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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 mode using the MEMORY LOCK key.
The rows above the line 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.

From a program executing in a host conlputer, you enable and disable Memory Lock mode
using the following escape sequences:

ENABLE: Ec

DISABLE: Ec m

Once enabled, Memory Lock mode remains enabled until explicitly disabled, until a hard
reset is performed, or until the power is turned off.

Smooth Scroll Mode
Smooth Scroll mode is selected with the SMOOTH SCROLL function 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.

CAUTION: 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 in an HP point-to-point environ- .
ment, set the EnqAck field on the Full Duplex Hardwired or Full Duplex Modem
Datacomm menu to YES; in a non-HP environment, set RecvPace to XON/XOFF..
Insurance against data loss in a multipoint environment is contained in the data
transfer protocol.
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Caps Lock Mode
When Caps Lock mode is enabled, the terminal generates only Teletype compatible codes:
uppercase ASCII (OO-5F, hex) and DEL (7F, hex). Unshifted alphabetic keys (a-z) generate
the codes for their uppercase equivalents, the {, I, and} keys generate the codes for [, \, and]
(respectively), and the' and ~ keys are ignored.

From the keyboard, you enable and disable Caps Lock mode using the Cap s Loc k field of the
Terminal Configuration menu described in Section 3.

From a program executing in a host computer, you enable and disable Caps Lock mode using
the following escape sequences:

ENABLE: Ec &k 1C

DISABLE: Ec &kOC

At any given time the current state (enabled/disabled) of Caps Lock mode is reflected in the
Caps Loc k 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 SAVE CONF IG 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.

Format Mode
The terminal includes a Format mode in which elaborate, custom-designed forms containing
protected and unprotected fields can be displayed on the screen and used for data entry.

When Format mode is enabled, the terminal operator may only enter data into unprotected
fields. If the operator positions 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 accepts the data.

From the keyboard, you enable and disable Format mode using the FORMAT MODE 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 sequences:

ENABLE: Ec W

DISABLE: Ec X

Once Format mode is enabled, it remains enabled until explicitly disabled, until a hard reset
is performed, or until the power is turned off

2-8
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USER-DEFINABLE FUNCTION KEYS
The terminal has eight user programmable function keys (user keys). These can be defined
either locally by the terminal operator or remotely by a program executing on a host com­
puter. By ((defined", it is meant that:

1. Each key has an operational attribute (type') which may be one of three types: executed
locally at the terminal (LOCAL), transmitted to a host computer (TRANSMIT), or both
(NORMAL, as though typed in from the keyboard).

2. Each key has an alphanumeric label which, in user keys mode, is displayed with its
companions across the bottom of the screen. These labels may be up to 16 displayable
characters and may have one video enhancement selection at the beginning of each label
half, allowing different enhancements for the top and bottom.

3. A string of ASCII alphanumeric characters and/or control codes may be assigned to each
key. This definition string may contain explicit escape sequences (entered using Display
Functions mode) but cannot contain any embedded or implicit ones (such as enhance­
ments). There is an 80 character maximum length, including escape sequences and control
codes. Note that any escape sequences within the definition will take effect when the
function key is triggered (executed).

The keys can be defined locally using the User Key Menu (Definition mode) and remotely
with an escape sequence specifying any key. Their execution can also be triggered remotely
by a host computer using an escape sequence. The defining or triggering escape sequence
may also be entered though the keyboard.

When a hard reset is performed, or the DEFAULT VALUES function key is pressed, the key
attributes, labels, and definition strings assume their default values. All have the Transmit
type attribute, the labels are ((f 1", ((f 2", etc., and the definition strings are Ec p, Ec q, etc.
Otherwise, when the terminal is turned on, the labels last saved are displayed.

When the. key is used in conjunction with any of the fl through f8 user keys, the default
definition of that key will be transmitted to the host computer. This allows for a total of 16
function keys, of which eight are user programmable.
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Defining Keys Locally (Definition Mode)
To access the User Key Menu, depress the _ and • keys simultaneously, or use the
escape sequence Ec j. The menu contains a set of unprotected fields that can be accessed
using the· _, _, and the cursor movement keys.

KEY
DEFINITION TYPE

FIELD FIELD

\fl~BEL
~p

f2 Ii LABEL
~q

f3 Ii LABEL
'i: ...
f4 Ii LABEL
'i:s
fS Ii LABEL
~t

f6 Ii LABEL
~u

f7 Ii LABEL
~v

f8 Ii LABEL
'i:w

LABEL
FIELDS

!
r----~-------.".\

I

,
,.
t

1=••••

____11 _

Figure 2-1. User Keys Menu, Showing Default Values

The set of function keys displayed with the User Keys menu are shown below:
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~ The functions of the keys displayed with the User Key Menu are listed in table 2-1.

Table 2-1. User Key Menu Function Keys

KEY

SAVE
CONFIG

NEXT
CHOICE

PREVIOUS
CHOICE

DEFAULT
VALUES

POWER ON
VALUES

DISPLAY
FUNCTNS

FUNCTION

Saves the displayed parameters in non-volatile memory,
makes the displayed parameters the active set, and returns
to normal operating mode, with the Aids set of function keys
displayed.

The menu Type field has a list of three choices: L, T, and N.
These two keys can be used to cycle backward or forward
through the list, enabling selection of the choice for the dis­
play.

Displays the default type, label, and character string for all
keys.

Displays the parameters stored in non-volatile memory,
which become active at power on time.

Alternately enables and disables Display Functions mode.
When enabled, an asterisk is present in the label. In this
mode, the action normally produced by any keyboard control
or cursor control key, such as 1:1, _, or any of the display
control or edit groups of keys, is not performed. Instead an
ASCII character representing the function is entered in the
character string definition then, when the function key is
pressed in Use mode, the action is performed.

Each user programmable key definition contains four unprotected fields:

TYPE FIELD. This one character field may contain only an uppercase L, T, or N, signifying
Local, Transmit, and Normal.

a. A Local key is executed locally (at the terminal) only.

b. A Transmit key is transmitted to the host computer only.

c. A Normal key is executed in the same manner as data typed in from the keyboard. This
means that if the terminal is in Local mode, the contents of the key are executed locally
(displayable characters are sent to the display). If the terminal is in Remote mode and
local echo is disabled (configuration item Loca 1 Echo), the contents of the key are trans­
mitted to the host computer. If the terminal is in Remote mode and local echo is enabled
(on), the contents of the key are both transmitted to the host computer and executed
locally. If the terminal is in Block mode, the contents of the key are executed locally.
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The alphanumeric keys cannot be used to enter the definition of the attribute field; it is
changed by using the NEXT CHOICE and PREVIOUS CHOICE function keys.

LABEL FIELDS. There are two eight character fields that may be used to define the label
for each programmable function key. The first label field supplies the upper half, the second
supplies the lower half. Each field may have a video enhancement which is entered program­
matically, using an Ec &f escape sequence (described later in this section).

Control codes and escape sequences may be entered into these fields only by using Display
Functions mode.

KEY DEFINITION FIELD. The entire line (80 characters) immediately below the attribute
and label fields is available for specifying the character string that is to be displayed,
executed, and/or transmitted whenever the key is either pressed or programmatically trig­
gered. Control codes and escape sequences may be entered into this field only by using
Display Functions mode.

The Display Functions mode used here is independent from that which is enabled or disabled
via the mode selection function keys, or by escape sequences from the host computer.

The 1:1 key may be used for including <CR> codes in key definitions and labels in combina­
tion with the Display Functions mode. If Auto Line Feed mode is enabled, the 1:1 key will
generate a <CR><LF>. If Display Functions mode is not in effect, the1:1 key will operate as
a cursor movement key.

The ., • and. keys can be used for editing the contents of the label and key definition
fields.

To exit Definition mode and remove the User Key Menu from the screen, the SAVE CONFIG,
., ., or • keys may be pressed and the normal display will reappear. In addition, the
escape sequence ((Ec k" may be used. When this escape sequence is used to exit Definition
mode, or when the • key is used, the function key labels are displayed across the bottom of
the screen and the function key definitions are enabled. If the SAVE CONF I G key is used, the
User Key menu values are saved in nonvolatile memory.
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Defining User-Definable Function Keys Programmatically
From a program executing on a remote host computer, the programmable user keys may be
defined using the following escape sequence:

Ec If <attribute>a
<key number>k
<labellength>d
<definition length> 1
<label string><definition string>

where:
<attribute>

<key number>

<label length>

<definition length>

<label string>

0: normal
1: local only
2: transmit only

1-8: fl - fS, respectively
(1 is the default)

0-16: (0 is the default)

0-80: (1 is the default)
(-1 causes the field to
be erased)

the displayable character sequence for the label fields. The first 8
characters will go into the upper half, the next 8 into the lower
half.

<definition string> = the character sequence for the key definition field.

The <attribute>, <key number>, <label length>, and <defini tion length> param­
eters may appear in any order but must preceed the label and key definition strings. If the
<a t t r i bu t e> parameter is not specified, it will be set to 0 (normal), although the default
value is 2 (transmit only). An uppercase identifier (A, K, D, or L) must be used for the final
parameter and a lowercase identifier (a, k, d, or 1) for all preceeding parameters. Following
the parameters, the strings corresponding to each must follow in a specific order, if they exist.
The label string is the first expected sequence of characters and the key definition string is
the last. If any of the length parameter numbers are greater than the range specified, the
extra characters are counted, but discarded. If the definition string length is greater than 16,
the extra characters are discarded.
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The labels may have one video enhancement set selected for each label half (8 characters). If a
program creating specifications for these enhancements is to be used with earlier 262X
terminals, these enhancements must be specified with a separate escape sequence. (This
allows application programs to use earlier 262X terminals which ignore unknown escape
sequences.) However, if only this type terminal is being used, the enhancement parameters
may be included along with the other definition parameters. The label enhancement escape
sequence has the following form:

Ec &f <key number>k
<video enhancement>v
<column>x

where the parameters mean:

<key number>

<video enhancement>

<column>

1-8: n - £'8, respectively
(1 is the default)

0-15: video enhancement code, see table below for meaning. (10
is the default)

1 or 9: Column 1 selects the first half of the label to receive the
enhancement; column 9 selects the second half

If the <video enhancement> is not specified, it defaults to half bright.

Video Enhancement Code to Enhancement Mapping

code blinking inverse video underline half bright

0
1 X
2 X
3 X X
4 X
5 X X
6 X X
7 X X X
8 X
9 X X

10 X X
11 X X X
12 X X
13 X X X
14 X X X
15 X X X X
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Controlling the User Key Menu Programmatically
From a program executing on a host computer or from the keyboard in Block or Local mode,
the User Function Key Menu may be displayed and removed using the following escape
sequences.

DISPLAY MENU: Ec
REMOVE MENU: Ec

When removing the menu with Ec k, the function key labels are displayed and the user
function key definitions are enabled. The Ec k enables the function keys in this fashion only
when the definition menu was displayed. To programmatically enable the user programma­
ble function keys in other circumstances, the escape sequence Ec "j B must be used.

Triggering the User Keys Programmatically
From a program executing on a host computer, the execution of any of the function keys may
be triggered by using the following escape sequence:

Ec " f <number>E

where <number> identifies the key number to be triggered. The legal values are 1 to 8,
inclusive. This action is equivalent to depressing the function key without the. key, thus
triggering the user's definition; the shifted-function can not be triggered programmatically
as it serves no purpose.

When cCT" type function keys are triggered (or pressed), the data string is transmitted to the
computer as a data block, just as in Block mode. For information on handshaking and
block-terminating characters associated with transfer of the data block, refer to Section 9.

This escape sequence may also be used within a user key definition to effectively concatenate
two or more key definitions.

Programmable RETURN key
The 1:1 key is also programmable, however, this can be done only through the Terminal
Configuration menu and the key's definition is limited to that definition.
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Controlling The User Key Labels Programmatically
From a program executing in a host computer, you can control the user key labels display as
follows by using escape sequences:

• You can remove the key labels from the screen entirely (this is the equivalent of simulta­
neously pressing the. and II keys).

• You can enable the mode selection keys (this is the equivalent of pressing the _ key).

• You can enable the user keys (this is the equivalent of pressing the III key).

• You can ttlock" the current set of labels on the screen (i.e., disable the II, _, and III
keys).

• You can reenable the II, _, and III keys.

The escape sequences are as follows:

Ec &j@

Ec &jA

Ec &jB

Ec &jR

Ec &jS

Remove all key labels from the screen. However, tpe user
keys are still enabled.

Enable the mode selection keys.

Enable the user keys.

Unlock II, II, and. keys.

Lock II, II, and. keys.

User Key M~de

INITIATING USER KEY MODE. To initiate User Key mode, press the III key once.

EXAMPLE: This example assigns a company name and address to key _ to appear as
follows:

ACME Co.
1000 Star Rt •
New York, NY

• Press the _key and check whether an asterisk is present in the AUTO LF

label. If so, press the associated function key to remove the asterisk.

• Press the III key while holding down the. key. This initiates Definition
mode and displays the User Key menu.
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• Locate the cursor under the type field for _ and press the NEXT CHO ICE

function key until an ttL" appears in the field. This indicates the character
string is for use at the terminal only.

• Move the cursor to the label line and type in your choice of label for the
function key.

• Move the cursor to the left margin of the character string field .

• Press the DISPLAY FUNCTNS function key to produce an asterisk in the
DI SPLAY FUNCTNS label.

• Type t~CME Co. a 1000 Star Rt.a New York, NY a".

• Press the DISPLAY FUNCTNS function key to remove the asterisk from the
label. (This turns off Display Functions mode.)

• Press the. key, then press the AUTO LF function key to add an asterisk to
the label. (This turns on Auto LF mode.)

• Press the &II key, note that your label has replaced the un" label. Press the
function key with your label on it. The data you typed into the function line
on the User Keys menu should appear on the screen. Note that because
AUTO LF is selected, a line feed is added following each a when the func­
tion key is pressed in Use mode.

LEAVING USER KEY MODE. To leave User Key mode and display the User Keys set of
labels, simply press the &II key.

KEYBOARD DATA ENTRY
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 9 for further information.

KEYBOARD CONTROLS

Enable/Disable Keyboard
You can enable and disable the terminal's keyboard by executing escape s~quences.When the
keyboard is disabled all keys EXCEPT the following are ignored:­III­n
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The escape sequences for enabling and disabling the keyboard are as follows:

ENABLE: Ec b

DISABLE: Ec c

Once disabled, the keyboard remains disabled until explicitly enabled, until a soft or hard
reset is performed, or until the power is turned off.

Soft Reset
A soft 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. Clears any existing error conditions and removes the error message display (if present)
from the bottom of the screen.

5. Disables Display Functions mode (if enabled).

6. Halts any datacomm transfers currently in progress, clears the datacomm buffers.

7. Resets the integral printer, if present.

8. Cancels any pending status requests.

The data on the screen, all terminal operating modes (except Display Functions mode), and
all active configuration parameters are unchanged.

From the keyboard, you perform a soft reset by pressing the _ key.

From a program executing in a host computer,You perform a soft reset using the following
escape sequence:

Ec 9

Note that soft reset affects only the terminal personality in which it is executed. The alternate
personality is not affected. Also, an Ec 9, when entered from the keyboard while in IBM mode,
will result in an error.
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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 performed.

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. Clears all of the workspace.

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 apprQpriate power-on datacop}m configu­
ration parameters.

7. Resets the terminal configuration menu parameters to their power-on values.

8. Reset the user-programmable function keys to their default settings.

9. Resets certain operating modes and parameters as follows:

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 column.

Thrns off the ((insert character" edit function.

Resets the integral printer, if present.

Clears graphics memory, if present.

From the keyboard, you perform a hard reset by simultaneously pressing the., III and
_ keys. (The IBM personality is not affected by this operation.)

From a program executing in a host computer, you perform a hard reset using the following
escape sequence:

Ec E

Note that hard reset affects only the terminal personality in which it is executed. The
alternate personality is not affected. (Also, an [c E, when entered from the keyboard, while in
IBM mode, will result in an error.)
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Break
Pressing the n key serves as a ttbreak" signal to interrupt computer operation.

Bell
The terminal contains an embedded 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 simultaneously pressing the • and EI
keys.

From a program executing in a host computer, you trigger the bell tone by transmitting an
ASCII Bell control code (decimal 7).

Wait

From a user key or from a program executing in a host computer, you can cause the terminal
to pause for approximately 1 second using the following escape sequence:

Ec 8

Multiple uses of this escape sequence in succession can be used to obtain virtually any
desired time delay.

Note that while an Ec 8 is in effect, the cursor disappears from the screen, the keyboard is
locked, and the passing ofdata from the datacomm firmware to display memory is inhibited.

For example, if you want to sound the bell tone twice in succession with a two-second delay
between tones, you could do so using the following control sequence:

<BELL> Ec 8 Ec @ <BELL>

Modem Disconnect
You can direct the terminal to CChang up" the modem by sending an Ec f. The terminal
accomplishes the modem disconnect by lowering the TRlCD (Terminal Ready) line for 2
seconds.
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INTRODUCTION

3

Configuration parameters may be changed from the keyboard via configuration menus or, in
some cases, programmatically, by escape sequences.

A menu is a list ofconfiguration parameters which are 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 ofvalues. 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 t6 enable you
to scroll forward NEXT CHOICE or backward PREVIOUS CHOICE through the list of values.

NONVOLATILE MEMORY
The terminal contains a battery-powered portion of memory, called nonvolatile memory, in
which a set of values is preserved for all configuration menus and the User Key menu when
power to the terminal is shut off. 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.

CONFIGURATION FROM THE KEYBOARD
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 value~ in
nonvolatile memory also makes them the active set.

Some of the content of these menus may also be altered from a program executing in 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 nonvolatile memory.
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Configuration Menus
All configuration requirements for the terminal and its datacomm ports are contained on
menus: a Global Configuration menu, a Terminal Configuration menu, and two sets (four
menus per set) ofdatacomm menus. The two sets ofdatacomm menus contain the same fields.
One set applies to port 1 and the other to port 2. The datacomIIJ. menus consist of a Full Duplex
Hardwired menu, a Full Duplex Modem menu, a Multipoint Asynchronous menu, and a
Multipoint Synchronous menu. The first two are for point-to-point configurations and the last
two are for multipoint configurations.

The Global Configuration menu allows selection oftwo terminal attributes: audible click when
a key is selected and normal or inverse video background for the display screen.

A menu is selected for display using the function keys. When it is displayed, it will contain the
currently active values for that menu.

How To Display A Menu
A menu is selected for display using the function keys. When it is displayed, it will contain the
active values for that menu. Ifno values have been stored for the menu, the default values will
be displayed.

To display a menu, perform the following steps:

1. Press the. andconfig keys, in sequence.

2a. To display the Global Configuration or Terminal Configuration menu, press either the
global config or terminal config key. The selected menu will be displayed.

2b. Todisplayadatacommmenu,presseitherthedatacom1 configorext dev configkey.
At this point, the currently-active menu, with the currently-active values for it, is dis­
played. If a different menu is desired, press the conf ig menus key, then select either
FULL DUP HRDWIRED, FULL DUP MODEM, MULTIPT ASYNC, or MULTIPT SYNC, according to
your choice.

Modifying and Activating Configurati9n Values
Several function keys, displayed with configuration menus, can be used to display, select,
change, and save configuration values. These keys and their functions are listed in table 3-1.
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LABEL

SAVE
CONFIG

NEXT
CHOICE

PREVIOUS
CHOICE

DISPLAY
FUNCTNS

POWER ON
VALUES

ACTIVE
VALUES

DEFAULT
VALUES

HP 1000
PT. PT.

HP 1000
MULTIPT

HP 3000
PT. PT.

Configuring the Terminal

Table 3-1. Menu Manipulation Function Keys

FUNCTION

Saves the displayed configuration parameters in nonvolatile
memory, makes the set ofparameters the active configuration
set, and returns to normal operating mode with the Aids set of
function key labels displayed.

Most of the fields on the menus have a list ofacceptable values
(some have only two). These keys scroll forward or backward
through the list.

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 ~Fld Separator' and
~Bl k Termi na t or' 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
DISPLAY FUNCTNS key which is accessed using the. key.

Displays the values stored in nonvolatile memory, which be­
come active at power-on time.

Displays the values which are currently active for the configu­
ration. (The active values might be different from the values
stored in nonvolatile memory.)

Displays the default values for the displayed menu.

Enters the default values, for connection to the HP 1000 com­
puter, into every field of the displayed menu. The displayed
menu must be a point-to-point type, or the terminal will beep,
to indicate an error, and do nothing.

Enters the default values, for connection to the HP 1000 com­
puter, into every field of the displayed menu. The displayed
menu must be a multipoint type, or the terminal will beep, to
indicate an error, and do nothing.

Enters the default values, for connection to the HP 3000 com­
puter, into every field of the displayed menu. The displayed
menu must be a point-to-point type, or the terminal will beep,
to indicate an error, and do nothing.
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Table 3-1. Menu Manipulation Function Keys (Continued)

LABEL FUNCTION

HP 3000 Enters the default values, for connection to the HP 3000 com-
MULTIPT puter, into every field of the displayed menu. The displayed

menu must be a multipoint type, or the terminal will beep, to
indicate an error, and do nothing.

canfig Ends Configuration mode without saving the displayed
keys values. Any changes made on the menu are lost. Returns to

normal operating mode with the Configuration set of function
key labels displayed.

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 .and _ keys or
the cursor-positioning keys. TheTAB keys move the cursor to the next or previous field each
time the key is pressed.

2. If the choices are restricted to a system-defined list of selections (such a field is underlined,
inverse video), use either the NEXT CHOI CE or PREVIOUS CHOI CE 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 (halfbright), enter the desired value
from the keyboard.

3. To store the new menu values in nonvolatile memory after you have made all desired
changes, press the SAVE CONF I G function key. This also makes the displayed values the
active values.

To Return To Normal Operation
Pressing the SAVE CONF I G key returns the previous display 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 .,_,or 1lB,0rthe canf ig keys function key to do
so. In this case, the previously active values remain the active values.

Global Configuration
To perform a global configuration, display the Global Configuration menu (figure 3-1), select
the desired values, and save the selected values in nonvolatile memory, as described previ­
ously. The functions ofthe Global Configuration menu fields are listed in table 3-2. The default
values for each menu field are shown in figure 3-2.
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GLOBAL CONFIGURATION

Inverse Background IimI

Figure 3-1. Global Configuration Menu

Table 3-2. Global Configuration Menu Fields

FUNCTION

Selects whether an audible click will occur when a keyboard
key is pressed.

On: Click selected
Of f: Click disabled

Default=On

Selects whether the display screen background will be normal
(black, displaying white letters) or inverse video (white, dis­
playing black letters).

Values: Yes (normal)
No (inverse)

Default= No

Terminal Configuration
Figure 3-2 illustrates the terminal configuration menu and the default values.

TERMINAL CONFIGURATION

Bell • Cur!or Type _9;';- Tab • Space! IimI
RETURN Def I. RETURN-ENTER II' PrlnterCode4 -- PrinterNull! II.Local Echo Cap! Lock Start Column ASCII 8 Blt5

XmitFnctn(A)• SPOW(B) II InhEolWrp(C) 11II llne/PsgeCD) LInhHndShk(G) Inh DC2(H) Auto Term(J) • ClearTerm(K)
InhSlfT!t(L) E!c Xfer(N) • InhDcTe!t(W)

Graph Compat

Fleld Separator ~ Block Terminator ~ Al ternate Set ";"4.:,)
Tran!mlt All FIelds

Figure 3-2. Terminal Configuration Menu
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Except when the cursor is positioned in the fields labeled ttRETURN Def", ttFldSeparator",
ttStart Column", ttPrinterNulls", or uBlkTermnator", the alphanumeric keys are disabled
and you select the desired parameters using the NEXT CHO I CE and PREV I OUS CHO I CE function
keys.

The meanings of the various fields are described in table 3-3.

Table 3-3. Terminal Configuration Menu Fields

3-6

FIELD

Bell

Cursor Type

Tab=Spaces

FUNCTION

This field specifies whether the terminal's bell speaker is
enabled or disabled. When disabled, the bell tone, automati­
cally generated by the terminal when the cursor approaches
the right margin, is disabled.

On : bell enabled
Off: bell disabled

Default= On

This field specifies whether the cursor is displayed as an
underscore or a box.

Line: cursor appears as an underscore
Box: cursor appears as a box

Default=Li ne

When this feature is enabled, pressing the _ key generates
the number ofASCII 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 _ key
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 the workspace to spaces. In
Remote mode, the spaces are transmitted over the datacomm
port and the data characters within the workspace are not
changed unless the spaces are echoed back (either locally or
from the host computer).
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FIELD FUNCTION

When the feature is disabled and the terminal is in Remote
mode, an ASCII CCtab" 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

RETURN def This field specifies the definition of the 1:1 key. The default
definition is an ASCII <CR>. The definition may consist ofup
to two characters. If the second character is a space, it is
ignored. (If a control character is to be entered, it will be
necessary to use the OJ SPLAY FUNCTNS key.)

Default= <CR>

RETURN=EHTER This field specifies whether or not you want the 1:1 key to
function as though it were the. key. The value CCYes" causes
both keys to function in the manner currently defined for the
• key when the workspace is in Remote mode.

Yes: RETURN equals ENTER
Ho: RETURN not equal to ENTER

Default= No

Printer Code 4 This field specifies which printer (an external printer or the
integral printer) will respond to device code CC4" when the
terminal receives a device control escape sequence from the
host computer.

Device code cC4" is ordinarily used only for selecting an exter-
nal printer. Through the use of this configuration parameter,
however, you can redirect the device control operations to the
integral printer without altering the host computer program.

Ext: external printer
Int: integral printer

Default=Ext
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FIELD FUNCTION

Printer Nulls This field specifies the number ofASCII null codes (0-255) to
be transmitted to an external printer after eachASCII control
code.

Default= 0

LocalEcho 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.

Off: Characters entered through the keyboard are trans-
mitted to the host computer only (if they are to appear
on the screen, the host computer must cCecho" them
back to the terminal).

Default=Off

Caps Lock 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 (OO-5F, hex) and DEL (7F, hex).
Unshifted alphabetic keys (a-z) generate the codes for
their uppercase equivalents, the {, I, and } keys
generate the codes for [, \, and ] , respectively. The key
for generating '\,0 and ' is disabled.

Off: The terminal generates the full 128-character ASCII
set of codes.

Default=Off

Start Col Under a very specific set of circumstances, when you enter
data through the keyboard the terminal remembers, for each
line, which character was the leftmost one that you entered.
This is accomplished through the use of a logical start-of-text
pointer that is maintained with the line in display memory.
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FUNCTION

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 the current line in dis­
play memory).

When you are operating in Line Modify or Modify All mode
and you press. or 1:1, the data transmission from the
terminal normally begins at the logical start-of-text pointer
in the particular line. If the line has no logical start-of-text
pointer, however, the data transmission begins at the desig­
nated start column. This designated start column can be
defined and saved in nonvolatile memory using the
((S tar t Co1" field of the Terminal Configuration menu. The
active value of this field can also be temporarily redefined
using one of the ((margin/tab/col" function keys.

Values: 1 - 80

Default=1

ASCII 8 Bits When this operating mode is enabled (Yes), the terminal
transmits 8-bitASCII 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 HP2635A Printing Terminal).

If set to Yes, the ((Par i ty" field on the datacomm menu must
be set to Hone, the «Da taBi t s" field (point~to-pointonly) must
be set to 8, and the ((Code" field (multipoint only) must be set to
ASCII8.
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FIELD FUNCTION

NOTE: If the datacomm menu is not set up as indicated, strip-
ping of the 8th bit will occur, resulting in some characters be-
ing changed, during data transfer. Also the host computer
must be set up for 8-bit data transfer.

If set to No, the datacomm menu values aren't significant to
the effects of this field.

Yes: 8-bit codes.
No: Standard 7-bit codes.

Default= No

XmitFnctn(A) This field specifies whether escape code functions are both
executed at the terminal and transmitted to the host com-
puter.

Yes: The escape code sequences generated by control keys
such as • and • are transmitted to the host com-
puter. 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 offgenerates an
((Ec Z".

Default=Ho

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 key-
board 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=Ho
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FUNCTION

InhEolWrp(C)

Line/Page(D)

InhHndShk(G)
and
Inh DC2(H)

This field specifies whether or not the end-of-line wrap is
inhibited.

No: When the cursor reaches the right margin it automati­
cally moves to the left margin in the next lower line (a
local carriage return and line feed are generated).

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 charac­
ter in that screen column).

Default= No

This field specifies whether or not the terminal, when operat­
ing 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 cCENTER Key Data Trans­
fers" in Section 9 of this manual.

Default=Li ne (Pt-to-pt)
Page (Multipoint)

Together, these fields determine what type of handshaking is
to be used when transferring blocks ofdata from the terminal
to the host computer. There are six types of block data trans­
fers:. key, send display (Ec d), status request, user-defined
function key rCT" type), data sent in Line Modify or Modify All
mode, and device data transfer. Refer to Section 9 for detailed
information on handshaking.

Default=No
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FIELD

AutoTerm(J)

ClearTerm(K)

InhSlfTst(L)

Esc Xfer(N)

3-12

FUNCTION

This parameter is effective only when the. key is pressed, in
Block mode.

Yes: Insert a non-displaying terminator at the current cur­
sor position, then move the cursor back to the previous
non-displaying terminator. (Ifnone is found, the cursor
is moved to the cChome" position.)

No: A non-displaying terminator is not inserted and the
cursor is not moved.

Default=No (Pt-to-pt)
Yes (Multipoint)

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

Enables or disables terminal self test. When self test is dis­
abled, pressing the TERMI NAL TEST function key or issuing
an cCEc z" results in an error message. The datacomm and
printer tests are not affected by this field.

Yes: test disabled.
No : test enabled.

Default=No

Enables or disables transfer of escape codes, relating to the
display and embedded in data, to an external printer, when
the data is sent to the printer. 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
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FUNCTION

Enables or disables datacomm self test. Pressing the
DATACOMM TEST function key, or initiating an ((Ee x", when
the test is disabled, results in an error message.

Yes: datacomm self test enabled.
No: datacomm self test disabled.

Default=No

Selects or deselects Compatibility mode which allows the ter­
minal to respond to graphics control codes for Tektronix 4010
and 4014 terminals. (Refer to Appendix D for further informa­
tion.) Also, if Compatibility mode is selected, selects whether
the display will be a scaled down (Sea I ed) version of the 1024
X 780 point Tektronix display or a subset (Unsealed) of the
Tektronix display.

Of f : Turns Compatibility mode off.

Uns ea I ed: Displ~ys a 512 by 390 point subset of the
Tektronix display, with 4010 capabilities only.

Scaled:

Unsealed
4014:

Scaled
4014:

Displays a scaled down (512 X 390) version of the
entire Tektronix display.

Displays a 512 by 390 point subset of the
4K by 3K address space of the Tektronix 4014,
with 4014 enhanced graphics capabilities.

Displays a scaled down (512 X 390) version of the
entire Tektronix display, with 4014 enhanced
graphics capabilities.

FldSeparator

Default=Off

When the. key is pressed, while the terminal is in Block
Page mode and the active window contains a formatted dis­
play, 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> (Pt-to-pt)
<R5 > (Multipoint)
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FIELD

BlkTermnator

Alternate Set

Transmit

3-14

FUNCTION

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 ffENTER Key Data Transfers" in
Section 9.

This character, when encountered in display memory, ter­
minates a data transfer Cfcopy" device control operations and
• key transmissions).

Value: Any ASCII character.

Default: <RS> (Pt-to-pt)
<G 5> (Multipoint)

This field specifies which logical character set (@, A, or B) is
currently enabled as the alternate character set. (@ specifies
the base set, A is the Math set, and B is the Line-Drawing set.)
(B is the default selection.) In response to an ASCII <SO> code
(control N) the terminal switches from the base set to the
enabled alternate character set; in response to an ASCII
<5 I> code (control 0) the terminal switches from the alter­
nate character set back to the base set.

Default=Li ne(B)

Specifies whether, in Format mode, to transmit all fields, or
only those which have been modified.

Values: All Fields.
Modified Fields.

Default=AIl Fields
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Datacomm Configuration
To configure a datacomm port, display the appropriate menu, select the values, and save the
new values in nonvolatile memory, as described previously. Refer to Section 7 for further
information on data communications.

POINT-TO-POINT MENUS. The two point-to-point menus are shown in figures 3-3 and 3-4.
All fields contain the default values.

FULL DUPLEX HARDWIRED Port 1

BeudRete II Parity M ••• DBtaBlh L Clock __
A5ter19k I Stop Bit5 EnqAck --TR(CD) Check Parity III SR(CH) •

RecvPace- SRRXmit II RR(CF)Recv IIXmitPace . - SRRInvert CS(CB)Xmit DM(CC)Xmit III
Figure 3-3. Full Duplex Hardwired Configuration Menu

FULL DUPLEX MODEM

BaudRate III Parity IIIGPII DataBits L
Asterlsk •• Stop Blts

TR(CD) Check Parlty __ SR(CH).

Port 1

EnqAck __
Clock __

RecvPace
XmitPace- -. -

RR(CF)Recv __
DM(CC)Xmit __

Figure 3-4. Full Duplex Modem Configuration Menu

MULTIPOINT MENUS. The two multipoint menus are shown in figures 3-5 and 3-6 with the
default values displayed.

MULTIPOIHT ASYHC

BaudRate II-I I
Asterlsk I

TR(CD)

Parl ty IIIGP-
BCC •

Code ••Stop Blts
SR(CH)

Port 1

Buf Size
Hum Bufs p Clock __

PGroupID L
SGroupID .
XmitXpar •

Device ID raJ

First Term III DM(CC)Xmlt
Ins SYHC II

Figure 3-5. Multipoint Asynchronous Menu

MULTIPOINT SYNC Port 1

BaudRate 11-I I
A5terlsk I

TR(CD)

PGroupID L
SGroupID .
XmltXpar •

Par i ty IIIPP-
BCC •

Device ID =

Code"

SR(CH) _

First Term III

Buf Slze
Hum Bufs

DM(CC)Xmlt III

Figure 3-6. Multipoint Synchronous Menu

DATACOMM MENU FIELDS. Table 3-4 lists the fields of the datacomm menus, together
with their functions.
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Table 3-4. Datacomm Configuration Menu Fields

BaudRate This field specifies at what speed you want the data transmis­
sion to take place (in bits per second).

Values: 110
150
300

600
1200
2400

4800 1

9600
19.2K

Parity/DataBits
(Point-to-point
only)

Parity

(Multipoint
only)

3-16

These fields specify the type ofparity generation and number
of data bits to be used for each character.

NONE18: (no parity bit)

o' 5 17: (parity bit always zero) (default)

ODD/7: (odd parity)

1'5/7: (parity bit always one)

EVEN/7: (even parity)

Default=0' 5 I 7 (Full duplex hardwired)
ODD 17 (Full duplex modem)

This field specifies what type of parity generation and check­
ing you wish used with each data character. Pa,.rity is referred
to as a Vertical Redundancy Check (or VRC, for short).

Parity is only used with 7-bit data codes. If the terminal is
configured for 8-bit code (Code=ASCI 18), this field should be
set to None.

Values: l' 5 (parity bit always one)
0' 5 (parity bit always zero)
ODD (odd parity)
EVEN (even parity)
None

Default= Odd



Code

(Multipoint
only)

Buf Si ze

(Multipoint
only)

Clock

Configuring the Terminal

Table 3-4. Datacomm Configuration Menu Fields (Continued)

Size (7 or 8 bits) of data code the terminal transmits and
expects to receive. If ASC I 17 is selected, the CCPa r i t y" field
should not be set to None; ifASCII8 is selected, the CCPar i ty"
field should be set to Non e.

ASC I 17: (7-bit ASCII with parity)

ASC I 18: (8-bitASCII without parity. Ifparity bit is 1, charac­
ter is from the Roman Extension set; if0, it isASCII)

Default=ASCII7

This field specifies the desired data comm buffer size to be
used for the terminal. The range of permissible values is 128
bytes (characters) through 2048 bytes. There is a total of4096
bytes available for datacomm buffers for the terminal. The
NumBu f 5 and Buf 5 i z e parameters, when multiplied by each
other, must not exceed 4096. (Total buffer memory is deter­
mined by multiplying Numbufs by Bufsize.)

Note that this buffer allocation affects the amount ofmemory
available for the display. When receiving input from the host
computer the terminal will automatically concatenate two or
more of the allocated buffers, if necessary, to accommodate a
particularly large block of data.

Default=250

This field specifies whether the datacomm clock source is to be
generated by the terminal or by the external device. If the
external clock source is selected, this field also specifies
whether the clock being supported has 1 or 16 clock pulses per
bit.

Values: INT
EXTx1
EXTx16

Default= I NT
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

Asterisk

StopBits

EnqAck

(Pt-to-pt
only)

3-18

The HP 264x family of terminals all have a TRANSMIT in­
dicator (LED). On the 2620 terminal family, two asterisks in
the middle of the status line serve this function. The left
asterisk applies to port #1 and tl'ie right asterisk applies to
port #2. When an asterisk is present, the associated port is in
the transmit condition; when the asterisk is missing, the
associated port is not in the transmit condition.

This field specifies whether the transmit indicator should be
enabled or disabled and, if enabled, which RS-232C control
line it should reflect.

The value ((Of f" disables the TRANSMIT indicator altogether.
Other values specify a particular RS-232C control line to
monitor, where an asterisk reflects an active state of the line,
and no asterisk, the inactive state.

Off: no indicator

DM: RS-232C Data Mode (CM) or Data Set Ready (CC)

RR: RS-232C Carrier Detect (CF) or Receiver Ready (RR)

Cs: RS-232C Clear to Send (CS) (used in pt-to-pt only)

Line: Activity on the multipoint line (multipoint con­
figurations only). When the asterisk is present, the
CPU is polling or selecting the terminal; otherwise,
the terminal is not being polled or selected.

Default=Off

This field specifies the number of ((stop bits" you wish appen­
ded 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.)

Default= 1

This field enables or disables the use of the Hewlett-Packard
ENQ-ACK handshake. This type of handshaking is described
under ((Pacing Mechanisms" in the (tPoint-to-Point Program­
ming Information" portion of Section 7.

Yes: enable
Ho: disable

Default= Yes



NumBufs

(Multipoint
only)

TR(CD)
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

This field specifies the desired number of datacomm buffers to
be used for the terminal. The permissible values are 2 through
16 (your actual choice, however, can be affected by the selected
buffer size; see BufSi ze). The designated buffers will be used
for both receiving and transmitting data.

Default=2

This field specifies the desired state of the RS-232C TR line
(DataTerminal Ready) when the terminal is first turned on or
when the terminal is reset. Whenever the terminal performs a
disconnect, it also returns TR to the state specified by this
field.

For configurations in which the Full Duplex Hardwired menu
((RecvPac i ng" field is set to ((TR( CD)", the TR line is used to
control receive pacing.

Values: Hi
Lo

Default=Hi

Check Parity

(Pt-to-pt
only)

BCC

(Multipoint
only)

This field is used for enabling or disabling the parity check
feature for data characters received over the datacomm line.
Note that if the ((Pa r i t y" field (above) is set to ((None", this
field is ignored. If the ((Da taBits" field is set to ((8", this field
must be set to uNone".

Yes: enable
No: disable

Default=No

Selects CRC (cyclic redundancy check) or LRC <longitudinal
redundancy check) type of block checking. The selection used
should be the same as that used by the drive'! program in the
host computer. (The HP 1000 and HP 3000 computers use
CRC.)
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

The LRC is an 8-bit checksum (one character), of which each
bit is obtained by exclusive tcOR"ing the associated bits of all
characters included in the text block. If the ((Code" field is
ASCI 17, then a parity bit is added to this character when it is
transmitted. If the ((Code" field is ASC I 18, the eighth (high
order) bit is obtained in the same way as the other seven bits,
because parity is not used with 8-bit codes.

The CRC is a 16-bit checksum (two characters) that is com­
patible with the CRC16 used by IBM in their Binary
Synchronous communications protocol. Of the two, CRC is the
more reliable; it can detect errors undetectable by LRC.

Values: CRC
LRC

Default=CRC

SR(CH)

RecvPace

(Pt-to-pt
only)

3-20

This field specifies the desired state of the RS-232C SR line
'when the terminal's power is first turned on or when the
terminal is reset. The SR line, RS-232C pin number 23, is
defined as the Data Signal Rate Detector (DTE Source). It is
normally used on dual speed modems to select the appropriate
speed (single speed modems merely ignore this line).

Values: Hi
La

Default=Lo

Receive pacing is a mechanism by which the terminal auto­
matically controls (halts and resumes) the transmission of
data from the remote device. For the Full Duplex Modem
menu, there is only one means of performing receive pacing:
by using the XON and XOFF control codes. The Full Duplex
Hardwired menu has the TR(CD) option in addition to the
XON and XOFF control codes.

Receive pacing selected through this field is different from,
and independent of, ENQ/ACK pacing.



PGroupID

(Multipoint
only)
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

If this field is set to ttXonXoff", the terminal will automati­
cally 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 trans­
mission by sending an XOFF code and to resume 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 XOFF codes.

Note that if the remote device recognizes XON and XOFF
codes and your terminal is operating in Character mode, you
can issue the codes through the keyboard regardless of the
setting of this field. The • and Q (or q) keys (when pressed
simultaneously) generate an XON code and the • and S (or
s) keys generate an XOFF.

If this field is set to ttTR( CD>", data receipt is controlled by the
state of the DataTerminal Ready signal line (refer to TR( CD».
When, while receiving, the terminal reaches a state in which
it can no longer receive, it deactivates the TR line to stop the
transmitter from transmitting. Then, when it is ready to
receive, it reactivates the TR signal line.

Values: None (default)
XON/XOFF
TR(CD> (Full Duplex Hardwired only)

Default=None

This field specifies the group identification code to be used by
the host computer for polling individual terminals. ttPolling"
is the mechanism the host computer uses to allow a terminal
to transmit data.

The group ID for polling may be any of the following ASCII
characters, the only limitation being that it must be a differ­
ent character than the one used for the group ID for selecting
(see SGroup ID):

SPACE ! # $ % & I

(> *+, -. /
o through 9
: ; < = ) ? @

A through Z [ I ] "
a through z \

{ I
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

For compatibility with the HP 1000 and 3000 computers the
group ID for polling should be limited to the following:

A through Z
SPACE
@

Default=A

~
".,

"';.1'.'.'

DeviceID

(Multipoint
only)

SRRXmit

(Full Duplex
Hardwired
only)
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This field specifies the device identification code for the termi­
nal. The specified device ID is used by the host computer (in
conjunction with a group ID) in both poll and select sequences.

The device ID may be any of the following listed ASCII charac­
ters.

NOTE: The quotation mark (II) is used for group polling, and
should never be used as the device ID.

SPACE ~ # $ % & I

() *+, -. /
othrough 9
: ; < = ) ? @

Athrough Z [ / ] "
a through z '

{ I

Default= A

This field specifies whether or not a true (most positive volt­
age) state on the Secondary Receiver Ready(SRR) (Secondary
Carrier Detect (SCF» control line is a required condition for
transmitting data. This mechanism is primarily used in con­
junction with printers which must be able to control the trans­
mission of data from other devices. The control line is
connected to RS-232-C, pin 12.

For menus in which this field is not present, SRRJSCF is not
required to transmit.

Values: Yes
No

Default= No



RR<CF>Recv

(Point-to­
point only)

XmitPace

(Pt-to-pt
only)

SGroupID

(Multipoint
only)
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

This field specifies whether or not a true (most positive volt­
age) state on the Secondary Receiver Ready (SRR) (Data Car­
rier Detect (CF)) control line is a required condition for
receiving data.

Values: Yes
No

Default= No

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
XOFF control codes. When the terminal receives an XOFF
(ASCII <DC3», it stops transmitting data. When the termi­
nal subsequently receives an XON code (ASCII <DC1 », it
resumes transmitting data. Note that when transmit pacing
is enabled, it may interfere with the operation of DCI/DC2
pacing as specified by the InhHndShk<G> and InhDC2<H> on
the Terminal Configuration menu. If XON/XOFF transmit
pacing is enabled, DCI is treated as an XON only when a
previous DC3 (XOFF) has been received. Also, the DCI char­
acter is used for both XON and the handshake trigger, so the
host program must take care to distinguish between the two.

If this field is set to ((Hone", 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 ((SRRXmi t", ((CS<CB>Xmi t", and ((DM<CC> Xmi t" fields.

Values: None
Xon/Xoff

Default=None

This field specifies the group identification code to be used by
the host computer for selecting individual terminals.
((Selecting" is the mechanism the host computer uses to trans­
mit data to a terminal.
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

The group ID for selecting may be any of the following ASCII
characters, the only limitation being that it must be a differ­
ent character than the one used for the group ID for polling
(see PGr oup I D, above):

SPACE ! # S % & I

() *+, -. /
o through 9

: ; < = ) ? 8
A through Z [ / ] A

a through z '

{ I

For compatibility with the HP 1000 and 3000 computers the
group ID for selecting should be limited to the following:

. (if i is the PGroup I D)
_ (if SPACE is the PGroup I D)

a through z (lowercase of PGr oup I D if PGr oup I D is A through
Z)

Default=a

SRRInvert

(Full Duplex
Hardwired
only)

FirstTerm

(Multipoint
only)
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This field applies only when the SRRXmi t field is set to eeYes".
When both the SRRXmi t and SRRI nvert fields are set to eeYes",
the true state of the Secondary Receiver Ready (SRR)
(Secondary Carrier Detect (SCF) control line is detected as
the most negative voltage level instead of the most positive
voltage level.

Values: Yes
No

Default= No

If the terminal is the first one after an HP 30037A Asynchro­
nous Repeater or a modem or a modem bypass cable, if the
eeDM(CC)Xmi t" field is set to eeYes", or if the terminal is partofa
DSN data link, then this field must be set to eeYe s". Otherwise,
it should be set to eeNo".

Values: Yes
No

Default= No



CS(CB)Xmit

(Full Duplex
Hardwired
only)

DM(CC)Xmit

XmitXpar

(Multipoint
only)

InsSYNC

(Multipoint
Async only)
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

This field specifies whether or not a true state (most positive
voltage) on the Clear to Send (CS/CB) control line is a required
condition for transmitting data. For menus in which this field
is not present, an active Clear to Send signal will always be
required to transmit.

Values: Yes

No

Default=No

This field specifies whether or not a true state on the RS-232C
Data Set Ready (DM/CC) control line is a required condition for
transmitting data.

Values: Yes

No

Default= No

This field specifies whether or not the terminal is to operate in
Transparent mode. In Transparent mode, the terminal trans­
mits 8-bit binary data. When not in Transparent mode, the
terminals multipoint firmware automatically strips the fol­
lowing ASCII control codes from the data before transmitting
it:

SYN,ETB,ETX,ENQ,US

The terminal can always receive 8-bit binary data regardless
of how this field is set.

Values: Yes (Transparent mode)
No (Transparent mode disabled)

Default=No

This field specifies whether or not you want SYN control
characters (16 hex) to preceed all data transfers and to be
inserted in the transmit data stream at < 1 second intervals.
SYN insertion is not required in the receive data stream.
Multipoint always inserts the SYN SYN control characters
into the transmit data stream every second.

Values: Yes

No

Default= No
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Choosing Buffer Sizes for Multipoint Configurations
When filling in either of the two multipoint configuration menus, two parameters you must
contend with are BufSize and Numbufs.

HumBufs specifies the desired number of datacomm buffers to be allocated for use by the
terminal. Buf 5 i ze specifies the size (in bytes) of each buffer used by the terminal.

The same buffers are used for both transmitting and receiving data. As a result, the terminal
cannot transmit and receive data at the same time. If transmit data is queued, and the
terminal is selected by the host computer, the transmit data will be flushed. If this occurs, the
bell will ring to indicate the data was flushed. If receive data is queued, and the user tries to
enter transmit data, the transmit data will not be accepted until all of the receive data has
been processed.

The memory space allocated to datacomm buffers is obtained from the terminal's display
memory. The more space you allocate for datacomm buffers, the less space you have available
for display.

In the following discussion, procedures for selecting the values for HumBuf sand Buf S i ze are
explained.

There is no simple formula for selecting the most appropriate values for HumBuf 5 and BufSi ze.
There are, however, three primary considerations:

1. The overall buffer size (Bu f 5 i ze x HumBuf s) must be large enough to accomodate the largest
block that the host computer will ever send.

2. Each individual buffer (Bu f 5 i ze) must be less than or equal to the host computer's receive
buffer size.

3. BufSize x HumBufs must be less than or equal to 4096 bytes for terminal buffers.

If you are merely configuring the terminal's datacomm buffers to match those of a host
computer, then the above guidelines will suffice. However, if you are responsible for configur­
ing datacomm buffers both at the terminal and at the host computer, the situation becomes
more complicated. The following paragraphs present some of the things you should consider.

Each time the terminal operator presses _, a block of data is transferred from the cursor
active workspace to the datacomm output buffer(s) for the associated port. If this block ofdata
is larger than a single buffer, then it will fill as many buffers as necessary. When the data is
transmitted to the host computer, each buffer is transmitted as a block. If the data block
required more than one buffer, it will require a multiple block transmission (with an <ETB> at
the end of each except the final one, which is terminated by an <ETX ». Such a multiple block
transmission requires considerably more line control activity (and physical line turnarounds
in a half duplex configuration) than if the data were transmitted as a single block.

Therefore, you will want to consider the amount of data to be transmitted in response to a
typical _ key usage and tailor your buffer sizes accordingly.
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Ifyou increase the buffer size, however, you may encounter another form ofincreased overhead
if you are operating in an environment in which retransmission is a common occurrence. In
manufacturing areas, for example, there is more chance of electrical interference on the line
than in an office environment. The longer the block ofdata being transmitted, the more chance
there is of encountering line interference during transmission. To retransmit a large block of
data three or four times would result in more overhead than that of transmitting three or four
smaller-sized blocks.

Therefore, you will also want to consider the physical environment in which the terminals and
their connecting cables will exist. In environments that are susceptible to electrical inter­
ference you may want to keep down the buffer size.

A good general approach is to start with the maximum size datacomm buffers (BufSi ze=2048;

NumBu f 5 = 2) and determine if that leaves you with an acceptable amount ofdisplay memory. If
it doesn't, then try a smaller BufSi ze. Be sure, ofcourse, not to exceed the maximum block size
that your host computer can handle. Once you have satisfactorily resolved the contention
between Bu f S i z e and display memory, the datacomm buffer configuration can only be judged
further by actually performing data communications. When the terminals are all configured
and connected to the computer system, use Monitor Mode or a line monitor to see how many
retransmissions are happening and to see if the terminal buffer sizes are reasonably compati­
ble with the transmit/receive requirements of the host computer. The use of Monitor Mode is
described under CCMultipoint Programming Information" in Section 7.

PROGRAMMATIC CONFIGURATION
Escape sequences can be used to change the active values of some configuration menu parame­
ters. Appendix A contains a list of the escape sequences, along with their functions. 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.

Configuration Escape Codes
To set configuration parameters using escape codes, you must use an Ec &k, Ec &5, or Ec )

sequence, depending upon which parameters you wish to set.

A change of a parameter value using the Ec & k and Ec &5 sequences take 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.
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Lock/Unlock Configuration Menus
Using an escape sequence, you can ((lock" the current configuration 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 ((Func t i on 1oc ked". Note that when the
configuration menus are locked, the MODIFY ALL, BLOCK MODE, REMOTE MODE, and AUTO LF
mode selection keys are also locked.

To lock the menus, use the following escape sequence:

Ec &q 1L

To unlock the menus, use the following escape sequence:

Ec &q OL
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INTRODUCTION

4

The display portion of the terminal consists of display memory and the display screen.
Display memory is the portion of terminal memory assigned to contain the alphanumeric
data entered into the terminal for display on the screen. The display screen consists of 27
lines; each line contains space for 80 characters. The first 24 lines are used to display one
((page" ofdisplay memory, rows 25 and 26 display the function key labels, and row 27 contains
information on the terminals operation status.

On the HP 2625A, display memory is partioned into 2 workspaces, one each for the HP and
IBM personalities. At any given time, one workspace is active (that is, accessible for display
and for receiving data through the keyboard). The display cursor, a blinking underscore mark
on the screen or blinking inverse video box that indicates where the next character entered
will appear, is always present in the active window.

You can perform the following display control operations either locally from the keyboard or
remotely from a program executing in a host computer (these operations apply only to the
terminals HP personality).

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

• Move the displayed data up or down in relation to the current cursor position (this is
referred to as (trolling" data on the screen). When a roll operation forces data off the top or
bottom edge of the screen, additional data rolls onto the screen at the opposite edge.

• Change the data displayed on the screen to the next or previous ((page" of data in the
workspace. 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 dis­
play enhancements.
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• Change from one character set to another (base, Math, or Line Drawing).

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

In addition, you can do the following screen edit operations either locally or remotely:

• Delete or clear all characters from the current cursor position through the end of the
workspace.

• 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 subsequent line).

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

• Enable or disable Insert Character mode. When this editing mode is enabled, succeeding
characters entered through the keyboard or received from the host computer are inserted
to the left of the character at the current cursor position. This editing mode can be enabled
either with or without character wraparound to the next subsequent 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).

Home Up

Pressing the. 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 the workspace 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 column of the first row on the screen.

To perform this function programmatically, use the following escape sequence:

Ec h

When Memory Lock is enabled, the. key rolls all not-locked text down as far as possible
below the block of locked text, instead of rolling it down till the first line of text in the
workspace appears at the top of the screen. This leaves the cursor positioned at the left
margin of the first unlocked row.
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When both Format and Memory Lock modes are active simultaneously, the cursor will move
to the first unprotected field on the screen (including the locked area), after rolling all the
text down.

NOTE: 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 tthome up" the cursor programmatically, except that
the cursor will be positioned at the beginning of the first unprotected field or transmit-only
field, whichever occurs first. This is done by using the following escape sequence:

Ec H

Home Down
Pressing the. and. keys, simultaneously, moves the cursor to the left margin in the
bottom line of the screen and rolls the text in the workspace up as far as possible so that the
last Utyped on" or ttused" line in the workspace appears immediately above the cursor posi­
tion.

In the configuration menu, the cursor will go to the left margin in the line just after the last
used line in memory.

To perform this function programmatically, use the following escape sequence:

Ec F

Move Cursor Up
Each time you press the _ key, the cursor moves upward one row in the current column
position. 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 row of the window, pressing this key moves the
cursor to the same column position in the bottom row of the window.

To perform this function programmatically, use the following escape sequence:

Ec A

Move Cursor Down
Each time you press the _ key, the cursor moves down one row in the current column
position. 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 row of the window, pressing this key moves the
cursor to the same column position in the top row of the window.

To perform this function programmatically, use the following escape sequence:

Ec B
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Move Cursor Right
Each time you press the _ key, the cursor moves one column to the right in the current
window row. 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 margins. When the cursor reaches the
rightmost column of the window, pressing this key moves the cursor to the leftmost column in
the next lower row (from the rightmost column in the bottom row of the window, the cursor
moves to the leftmost column in the top row of the window).

To perform this function programmatically, use the following escape sequence:

Ec C

Move Cursor Left
Each time you press the _ key, the cursor moves one column to the left in the current
window row. 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 margins. When the cursor reaches the
leftmost column of the window, pressing this key moves the cursor to the rightmost column in
the next higher row (from the leftmost column in the top row of the window, the cursor moves
to the rightmost column in the bottom row of the window).

To perform this function programmatically, use the following escape sequence:

Ec D

Screen Addressing
To move the cursor to any character position currently visible within the active window, use
any of the following escape sequences:

Ec&a <column number> c <row number>Y

Ec&a <row number> y <column number>C

Ec&a <column number> C

Ec&a <row number> Y

where:

<column number>

<row number>

4-4

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

is a decimal number specifying the screen row to which you wish to
move the cursor. Zero specifies the top row.
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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&a6y19C

Workspace Addressing
You can specify the location of any character within the active workspace by supplying
workspace-relative row and column coordinates. (This function is disabled when Memory
Lock mode is on.) To move the cursor to another character position using workspace address­
ing, use any of the following escape sequences:

Ec&a <column number> c <row number>R

Ec&a <row number> r <column number>C

Ec&a <column number> C

Ec&a <row number> R

where:

<column number>

<row number>

is a decimal number specifying the column coordinate (within dis­
play memory) of the character at which you want the cursor
positioned. Zero specifies the first (leftmost) column in the work­
space.

is a decimal number specifying the row coordinate (within display
memory) of the character at which you want the cursor positioned.
Zero specifies the first (top) row in the workspace.

When using the above escape sequences, the data visible in the window 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:

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

4-5



Display Control

• If the specified column coordinate exceeds the right boundary of the window, the cursor
moves to the rightmost column in the window.

• If the absolute row coordinate 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.

• If the absolute row coordinate 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.

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

Example: The active workspace contains 119 rows. The following escape sequence moves
the cursor (and rolls the text ifneccessary) so that it is positioned at the character
residing in the 60th column of the 87th row in the workspace:

Ec&a86r59C

Cursor-Relative Addressing
You can specify the location of any character within the active workspace by supplying row
and column coordinates that are relative to the current cursor position (this function is
disabled for rows selected with the parmeter cCR", see below, 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:

Ec&a +/- <column number>c +/- <row number>R

Ec&a +/- <column number>c +/- <row number>Y

Ec&a +/- <row number>r +/- <column number>C

Ec&a +/- <row number>y +/- <column number>C

Ec&a +/- <column number>C

Ec&a +/- <row number>R

Ec&a +/- <row number>Y
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where:

<column number>

<row 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 num­
ber specifies how many columns to the left.

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 speci­
fies 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:

• If the specified coordinate 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 is less than the left boundary of the window, the cursor moves to the
leftmost column in the window.

• If the specified column exceeds the right boundary of the window, the cursor moves to the
rightmost column in the window.

• If, when using the ((R" parameter for row selection, the specified cursor-relative row pre­
cedes 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.

• If, when using the ((R" parameter for row selection, the specified cursor-relative 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.

• 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.

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 positioned at the character residing 15 columns to the right and 25 rows
above the current cursor position in the active workspace:

Ec&a+15c-25R
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Combining Addressing Methods
You may use a combination of screen, workspace, 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&a69c+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.

Ec&a-1Sc3Y

Example: Move the cursor (and roll the text up or down, if necessary) so that it is positioned
at the character in° the 10th column of row 65 in the workspace.

Ec&a9c64R

Cursor Position Sensing

The current cursor position can be sensed by a program in either workspace-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.

WORKSPACE-RELATIVE CURSOR SENSING. The following example illustrates sens­
ing the cursor position, in workspace-relative coordinates, when the cursor is at column 20,
row 40 in the workspace.

computer: Ec a

terminal: Ec&a020c040R

SCREEN-RELATIVE CURSOR SENSING. The following example illustrates sensing the
cursor position, in screen-relative coordinates. The cursor is at column 20, row 40 in the
workspace, but screen row 0 begins at workspace row 35.

computer: Ec '

terminal: Ec&a020cOOSY

WINDOW CONTROL
The window can be positioned in the workspace to display selected 24-row (one page) seg­
ments of the workspace. Movement is in row or page increments.
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Roll Text Up
Each time you press the • key, the text in the workspace rolls up one row. The top row in
the window rolls off the screen, the remaining data rolls up one line on the screen, with a new
line of data rolling from the workspace into the bottom line of the window. If you hold this key
down, the text continues to roll upward until you release the key or until the final line of data
in the workspace appears in the top row of the window. In the latter case, pressing or
continuing to hold down the key has no further effect. The «roll up" function is illustrated in
figure 4-1.

A.

Roll Up

B.

Roll Down

Figure 4-1. The «Roll" Data Functions

In the configuration and User Key menus, this key is disabled. In Memory Lock mode, the
unlocked text rolls behind the locked text, as if the bottom line of the locked text is the top of
the window.

To perform this function programmatically, use the following escape sequence:

Ec S

Roll Text Down
Each time you press the • key, the text in the workspace rolls down one row on the screen.
The bottom row in the window rolls off the screen, the remaining data rolls down one line on
the screen, with a new line of data rolling from the workspace into the top line of the window.
If you hold this key down, the text continues to roll downward until you release the key or
until the first line of data in the workspace appears in the top row of the window. In the latter
case, pressing or continuing to hold down the key has no further effect. The «roll down"
function is illustrated in figure 4-1.
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This key is disabled when a configuration menu or the User Key menu is displayed. If the
• key is pressed 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 perform this function programmatically, use the following escape sequence:

Ec T

Next Page/Previous Page
Data in the active workspace can be accessed (displayed on the screen) in blocks that are
known as CCpages". A page is a sequence of lines of data, the number of which is equal to the
number of lines that can be displayed at one time in the active window. For example, if the
active window is 24 lines long, then a page of display memory is 24 lines of data. The current
page is that sequence of lines which appears in the window (24, in this example). The next
page is that sequence of lines which follows the current page in the associated workspace (the
next 24 lines, in this example) while the previous page is that sequence which precedes the
current page in the workspace (the previous 24 lines, in this example).

When Memory Lock is enabled, the page size is equal to the number ofccunlocked" lines in the
cursor active window.

The concept of display CCpages" is illustrated in figure 4-2.

Workspace

Figure 4-2. Previous Page and Next Page Concepts
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Pressing the l1li key rolls the text in the active workspace up so that the next 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 final line of text in the active workspace appears in the
top line of the screen. In the latter case, pressing or continuing to hold down the key has no
further effect.

In the configuration and User Key menus, this key is disabled.

To perform the ««next page" function programmatically, use the following escape sequence:

Ec U

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.

In the configuration and User Key menus, this key is disabled.

To perform the uprevious page" function programmatically, use the following escape se­
quence:

Ec V

At the completion of the ««next page" or ««previous page" function, the cursor is positioned at
the left margin in the top line of the window.

EDIT OPERATIONS
You can edit data displayed in the window by simply overstriking 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:

• Insert Line.

• Delete Line.

• Insert Character.

• Delete Character.

• Clear Display.

• Clear Line.
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Insert Line
When you use the insert lir~ "\ 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.

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 and User Key
menus.

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

Delete Line
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 remaining in the workspace. 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

Insert Character
When the insert character editing function is enabled, characters entered through the key­
board or received from the host computer are inserted into the workspace at the cursor
position. Each time a character is inserted, the cursor 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.
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This edit function is meant to be used within that portion of the workspace 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 screen. In such a case, when the cursor reaches
the right boundary of the screen, 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.

The movement of existing characters during an ((insert character" editing operation is il­
lustrated in figure 4-3.

Left
Margin

Right
Margin

\.
.-. = Movement of

Existing Character

Figure 4-3. Character Insert with Margins

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 charac­
ters. 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.

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.

4-13



Display Control

From the keyboard, you enable and disable the insert character editing function using the
• key. When enabled, the characters uIns 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

Insert Character with Wraparound
This edit function works the same as the insert character function except that characters
forced beyond the right margin 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 overflow from the line being edited spills into the
new line. As with the insert character function the cursor moves one column to the right
(along with the existing data) each time a character is inserted and it progresses from the
right margin of one line to the left margin of the next lower line.

This edit function is meant to be used within that portion of the workspace 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 performed 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 ttinsert character with wraparound" editing
operation is illustrated in figure 4-4.

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 charac­
teristics 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.
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Figure 4-4. Character Insert With Wraparound

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 position also
move to the right along with the displayable character. 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 automatically moves to the first character
position of the next subsequent unprotected field when the first chracter is inserted.

From the keyboard, you may enable and disable the insert character with wraparound
editing functions by using the _ and III 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
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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 he used within that portion of the workspace delineated 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 those characters from the current
cursor position through the right boundary of the screen.

The movement of existing characters during a "delete character" editing operation is il­
lustrated in figure 4-5.

Left
Margin

Right
Margin

• = Cursor

...-- = Character Movement

Figure 4-5. Character Delete with Margins

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 charac­
ter set field does not alter the characteristics 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 display­
able characters and are deleted if they are at the cursor position when this function is
executed.
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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
character 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 a protected 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 III 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 characters 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

Delete Character with Wraparound
When you use the delete character with wraparound edit function, the cursor remains sta­
tionary, the character at the cursor position is deleted, all characters between the cursor and
the right margin roll left one column, and one character 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 within that portion of the workspace delineated 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 without
wraparound and it affects only those characters from the cursor position through the right
boundary of the workspace.

The movement of existing characters during a ((delete character with wraparound" editing
operation is illustrated in figure 4-6.

4-17



Display Control

Left
Margin

Right
Margin

Cursor

I Cursor
....... Character Movement

Cursor

Figure 4-6. Delete Character with Wraparound

When Format mode is off, any unprotected, transmit-only, alternate character set, and/or
video ennancement 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, character set,
and video enhancement characteristics. Those character that were not wrapped will lose only
their field characteristics. If the cursor is positioned within any such field, the delete charac­
ter with wraparound function shortens 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 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 characteristics 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 wraparound using the following escape sequence:

Ec 0

Clear Display
When Format mode is off, pressing the. key deletes all displaying and non-displaying
characters from the current cursor position through the end of the workspace.
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When Format mode is on, pressing the lIB key deletes all unprotected displaying and non­
displaying characters (except protected video enhancement escape sequences) from the cur­
rent cursor position through the end of the workspace.

This key is disabled in the User Key and configuration menus.

To perform this function programmatically, use the following escape sequence:

Ec J

Clear Line
When Format mode is off, pressing the. key deletes all displaying and non-displaying
characters from the current cursor position through the end of the current 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 position 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 unpro­
tected and transmit-only fields in Format mode.

To perform this function programmatically, use the following escape sequence:

Ec K

SETTING AND CLEARING MARGINS
You can redefine the left and/or right margin. These margins affect the cursor positioning for
certain functions (such as carriage return, home up, home down, etc.) and establish opera­
tional 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 transfers from the workspace to a host computer or to a
printer are performed without regard to margins. Format mode, when enabled, also operates
without regard to margins.

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 (note that this operating
characteristic can be disabled through the use of the InhEolWrp terminal configuration
parameter; refer to Section 3). When you press1:1, the cursor moves to the left margin in the
current line ifAuto 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 InhEolWrp 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.

4-19



Display Control

From the keyboard, you set and clear the margins using the margi ns /tab/col set offunction
keys. To get to that set, use the following keystroke sequence:

lII,margins/tabs/col.

To change the left or right margin, move the cursor to the desired column and press the
appropriate function key (LEFT MARG 11'1 or RIGHT MARG I H). To reset the left margin to column
1 and the right margin to column 80, press CLR ALL MARGINS.

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".

From a 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 margin (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. )

SETTING AND CLEARING TABS
Within the active workspace you can define a series of tab stops to which you'can move the
cursor using the tab and back tab functions (described as separate topics later in this sec­
tion).

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:

lII,margins/tabs/col.

To set a tab stop, move the cursor to the desired column and then press the SET TAB key. To
clear a tab stop, move the cursor to the tab stop and then press CLEAR TAB. To clear all
existing tab stops, press CLR ALL TABS. Note that the left margin is always an implicit tab
stop and is not affected by the CLR ALL TABS key.

Tab stops that do not lie within the area bounded by the left and right margins are ignored
when the tab or back tab functions are performed.
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From a program executing in a host computer, you set and clear tab stops using the following
escape sequences:

SET TAB: Ec

CLEAR TAB: Ec 2

CLEAR ALLTABS: 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.

TAB
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 only moves the cursor to the beginning
of the next unprotected field only (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 the configuration menu.

If Memory Lock is on, Format mode is active, the cursor is within the locked area, and the
next (and only other) unprotected 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 ttl") or the following
escape sequence:

Ec I

Tab commands received from the host when the terminal is in Format mode positions the
cursor to the next unprotected 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).
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BACK TAB
From the keyboard you can move the cursor backward to the previous tab stop using the.
and _ keys (or the _ key in the numeric pad).

In Format mode, the cursor, ifwithin a field, will move to the be~inningof the field; otherwise
it will move to the first character of the previous unprotected field only (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 terminal is in Format mode position the
cursor to the previous unprotected or transmit-only field, whichever is encountered first, if
the cursor is at the beginning of an unprotected or transmit-only field or in a protected field.

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.

DISPLAY ENHANCEMENTS
The terminal includes as a standard feature the following display enhancement capabilities:

• Inverse Video

• Underline Video

• Blink Video

• Half Bright

• Security Video

• Inverse Background
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Black characters are displayed against a white background.

Characters are underscored.

Characters blink on and off.

Characters (or background, for inverse video) are displayed
at half intensity.

Character display is suppressed (this enhancement is used in
conjunction with fields in which passwords, or similar
security-sensitive data, must be entered through the key­
board).

The entire screen is white and displayed characters are black
(with this display enhancement enabled, the effect of the
inverse video function is reversed, so as to produce white
characters against a black background).
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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 within the workspace. If the content
of the workspace 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 EscXfer(N) configuration field is set to YES and you
are copying the content of a workspace to an external printer). The inverse 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 -the workspace.

From the keyboard, you enable and disable the various video enhancements using the func­
tion keys (except for inverse background, which is enabled and disabled on the Global Config­
uration menu). To do so you must first enable the video enhancement keys as follows:

III, enhance video.

To cause a particular string of text characters to be displayed using one or more of the
enhancements, do as follows:

1. Enable the desired enhancement(s) by pressing the associated function key. When an
enhancement is enabled, an asterisk appears in the associated key display.

2. Position the cursor at the first character in the string.

3. Press SET ENHNCMHT. The selected enhancements take effect immediately. You will notice
that the enhancements begin at the cursor position and continue either through the right
boundary of the workspace, through the rightmost character on the line, to a character set
change, or to the next column in which another display enhancement begins. Also notice
that when you press SET EHHHCMNT, the asterisks automatically disappear from the func­
tion 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.

5. Press the SET ENHHCMHT key. The enhancements disappear from the cursor position either
through the right boundary of the workspace, through the rightmost character on the line,
to a character set change, or to the next column in which another display enhancement
begins. You have actually enabled ttno enhancements" which is recorded in the workspace
as a control bit pattern that will be translated into an escape sequence (Ec&d) if the
content of the workspace is tranmitted to a host computer in Block mode.

From a program executing in a host computer you enable and disable the various video
enhancements by embedding escape sequences within the data. The general form of the
escape sequence is as follows:

Ec&d <enhancement code>

where enhancement code is an 8, 5, or S, or one of the uppercase letters A through 0 specifying
the desired enhancement(s) as follows:
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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
J X X
K X X X
L X X
M X X X
N X X X
0 X X X X

To enable and disable the security field enhancement, use the character tt s " or tts" as
an <enhancement code>. For example, consider the following escape sequences:

Ec&dsB

Ec&dS

Enable both the security field and inverse video display enhancements (and
disable any other existing enhancements at the current cursor position).

Enable the security field enhancement by itself (and disable any other exist­
ing enhancement at the current cursor position).

Note that ~ts" or ~~S" can be used in conjunction with other enhancement codes, but it must
precede the other enhancement.
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INTRODUCTION

5

Using the terminal's function keys, you can create a data entry form on the screen to simulate
a ready-made form on the line printer, or to structure data sent to a data base. After the data
entry form is created, you can read it into computer memory, using a program designed for
the purpose, and incorporate it into a computer program. Then, you can use this program to
print out the data entry form on the terminal screen for easy data entry.

To expedite data entry into the form, you can initiate Format mode, in which you can tab
from one field in which data is to be entered to the next. When the form contains all the
desired data, you can press the. key to send the entered data to the computer.

The data entry form can contain four types of fields: ((unprotected", ((protected", Utransmit­
only" and «security" fields. Data can be entered in unprotected and transmit-only fields and
sent to the computer using the. key; data in protected fields stays fixed on the screen-and
cannot be modified; data entered into a security field is not displayed, when it is typed in. By
using the line drawing set and display enhancements to create your form, you can highlight
these fields for the operator. Figure 5-1 illustrates a form with protected and unprotected
fields.

Protected Fields
(data stays 'fixed'
on screen unable
to be modified)

Unprotected Fields
(data can be
modified and sent
to the computer)

Figure 5-1. Sample Form Created Using Format Mode.
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This section covers the following topics:

• Data Fields
• How to Design Data Entry Forms
• How to Transfer Forms from the Screen to a Host Computer
• Enabling and Disabling Format Mode
• Terminal Operation in Format Mode
• How to Send Format Mode Data to a Host Computer

DATA FIELDS ON A DATA ENTRY FORM
Your form may contain three types of data field definitions; protected, unprotected, and
transmit-only.

Protected Data Fields
The terminal operator cannot alter or delete any characters that lie within a protected area.
Protected characters are not transmitted to the host computer. The line segments and annota­
tions that constitute the form's structure are designated as protected data.

Unprotected Data Fields
The operator enters data into unprotected fields. When the operator presses. the data in
unprotected fields is transmitted to the host computer. When a character is entered into the
last position of an unprotected field, the cursor automatically advances to the start of the
next unprotected field. The operator may also use the Tab keys to move the cursor to the start
of the next unprotected field.

Transmit-Only Fields
Transmit-only fields are similar to unprotected fields, in that they are also sent to the
computer when the operator presses the. key. These fields may be.modified by using the
cursor control keys or commands to position the cursor in the field. (The Tab keys skip over
transmit-only fields.) After reaching the end of the transmit-only field, the cursor moves to
the beginning of the next unprotected field.

Transmit-only fields are desirable when you want to send fixed data such as headings or
labels to the computer or when certain fields need to be modified only infrequently (e.g.
dates).

Security Fields
Data entered into a security field is not displayed when it is typed in. This type field is useful
for entering passwords or other security-sensitive data.
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HOW TO DESIGN DATA ENTRY FORMS

Data entry forms can be designed from the keyboard using the cCdefine fields" set of function
keys and the line drawing character set. Also, the cCenhance video" function keys can be used
to highlight the fields of the form. Figure 5-2 illustrates an example of a data entry form.

T3
-II &

\ \ _\ \ /,
\ FABRICATED STOCK DRAWING ~SSIGNME~ /

V"- N!0CK NO.

\ PAR' NAM' DRAW'NG TlfLE

R Ilo ~ ~ATES 1/ MFG.SPE~
SPECS

DRAWING REMARKS
ABC 0- xxx VVVVV NUMBER -V \ '"

....... v '"
........ r--.....

/'

" \
"- "- " \

" " \ \ I ,
=t=> +* I )

.1.4
=I=?

"'s

Figure 5-2. Sample Data Entry Form

It is also possible to design forms using escape sequences, either from the keyboard or from a
program.

Line Drawing Character Set
One of three character sets can be selected to be associated with the keyboard keys: the
default (base) set, which consists of Roman style letters; the math set, which consists of math
symbols; and the line drawing set, which consists of segments of lines, useful for drawing
forms. All three sets are accessible through the function keys. The keyboard keys used to
produce line segments are shown in figure 5-3.
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ESC I-!.. ' I~%
1-5

- A -11 & +* ..L (

-i 6 ,7 ...L8 =9
U ) T _ ++
~" L - r =

..
11 -lL}

I.. I ly lu 11 ~o J p
I

'-Q 'w rR -, T --, DEL
~ E 1

-1"
CAPS CTRL F ...JG r-H '-J r1K rTlL -i "

SHIFT
-tt-< =i=?

SHIFT ENTER
+1

Figure 5-3, Line Drawing Set Keyboard Keys

Drawing Forms Using the Function Keys
The following example illustrates the use of the line drawing character set, and the "define
fields" and "enhance video" sets of function keys to create a data entry form.

EXAMPLE: Create the data entry form illustrated in figure 5-4.

/0123456789012345678~012345678901234567890123456789012345678901

-;

Unprotected
(Inverse Video)

Protected
(Blinking)Transmit-onlY

~~~~~~-. \

"'sI-A

Row 1)
Row 2)

Row 3)

Figure 5-4. Example Data Entry Form

Row 1. Press the following keys, in sequence:

III, enhance Video, etc., CHANGE TO LINE

Draw the top line of the form, using the keys shown in figure 5-4.
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Row 2. Move the cursor to the first column of row 2. Press the CHANGE TO LINE .key and type••
Press CHANGE TO B.ASE. Move to column 3, and press the etc. and define fields

keys, in sequence. Then press START XMIT FLD, type ((December 1983", and press
STOP FI ELD.

Move the cursor to column 17, and display the ((enhance video" function keys. Press
etc., then CHANGE TO LI NE, and type•.

Press CHANGE TO BASE. Move the cursor to column 20, then press etc. and
BL I NK V I DEO. An asterisk will appear in the BL I NK V I DED key label.

Press SET ENHNCMNT. The asterisk will disappear from the BL I NK V I DEO label. Then
type ((NAME", and press SET ENHNCMNT again.

Move the cursor to column 26. Press CHANGE TO LINE, and type•.

Press CHANGE TO BASE. Move the cursor to column 28, then press et c. and I H­

VERSE VI DEO, in sequence. An asterisk will appear in the label of the I NVERSE VI DEO

key label.

Press SET ENHNCMNT (the asterisk should disappear from the I NVERSE V I DEO label.)

Press def i ne fie Ids, then START UNPROTCT.

Move the cursor to column 59, and press STOP FIELD.

Press enhance Video, then SET ENHNCMNT. This ends the enhancement.

Move the cursor to column 61, press etc., then CHANGE TO LINE, and type•.

Row 3. Move the cursor to column 1 of row 3, and draw the bottom line, using the keys shown
in figure 5-4.

Any change of video enhancements between the ((start field" and ((stop field" locations will be
cleared whenever they lie within the range of a clear display or cl~ar field operation. If you
wish to define a video enhancement for an entire field which wo~tt be erased by a "clear line"
or ((clear display" operation, you must do so before pressing the START UNPROTCT or
START XMIT FLD function keys. Video enhancements enabled in conjunction with the start of
a subfield (that is, within the overall bounds of a field) will be lost when a ((clear display" or
((clear field" operation is subsequently performed.

You can also define the fields and their display enhancements for the above example using
the escape sequences listed in the following paragraphs in place of the function keys.
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Transmit Modified Fields
Each field in a formatted display has a Modified Data Tag (MDT) associated with it that
indicates whether or not any data has been entered into the field.

When Format mode is turned on (enabled), the MDTs for all fields in the form are automati­
cally set ((off". The entry of any valid characters into a field automatically sets the MDT for
that field to (Con". When one or more fields are cleared through the keyboard (Bor.) the
MDTs for the affected fields are set cCon". When one or more fields are cleared programmati­
cally (Ec J or Ec K), however, the MDTs for the affected fields are set ((off".

In the Terminal Configuration menu, there is a field labeled Transmi t which specifies
whether all fields in the form or only those fields which have been modified are to be
transmitted to the host computer when the operator initiates a data transfer (using the.
key, for example). IfTransmi t =Modi f i edF i elds, then only those fields whose MDTs are set
(Con" are transmitted to the host computer. If Tra nsmi t =A 11 Fie1ds, then all fields in the
form are transmitted to the host computer regardless of how their MDTs are set.

Defining Fields Programmatically
From a program executing in a host computer, you may define (Cunprotected" and ((transmit­
only" fields with the various attributes by using escape sequences. An Ec [specifies the start
of an ((unprotected" field, and Ec {specifies the start of a ((transmit-only" field. The sequen­
ces Ec 6, Ec 7, and Ec 8 define the various attributes of each field or subfield, and an Ec ]
specifies the end of the field.

Refer to Section 4 for the display enhancement escape sequences.

The same sequence of operations applies when defining fields and subfields programmati­
cally as when doing so through the keyboard. For example, if you wish the overall field to
include video enhancements, you must issue the appropriate Ec &d sequence before issuing
the Ec [ or Ec { sequence. To define the start of a subfield, you issue an appropriate se­
quence (Ec 6, Ec 7, or Ec 8) at the point where the subfield is to begin.

The following escape sequences specify field types:

• Ec 6=

• Ec 7=

• Ec 8=
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begin alphabetic field (A through Z, a through z, and space only)

begin numeric field (space, 0 through 9, minus sign, plus sign, comma, and
decimal point)

begin alphanumeric field (all keyboard characters)
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HOW TO TRANSFER FORMS FROM THE SCREEN TO A HOST
COMPUTER
When writing application programs that will display a form structure on the terminal's
screen, you may, of course, choose to code the program statements that issue the necessary
escape sequences, SO and SI codes, and data. For complex form structures however, this
method can be both tedious and prone to error.

An easier method is to design the form at the terminal and then transfer the form structure
from the screen to the host computer where it can be accessed by or incorporated into your
program. If the terminal is connected to an HP 3000 Computer System, you may use the
FORMSPEC portion ·ofV/3000, and then include appropriate V/3000 intrinsic calls in your
application programs to use the form in the run-time environment.

Figure 5-5 shows the source listing of a BASIC/3000 program that reads a completed form
structure from the terminal's screen and generates the PRINT statements necessary to
recreate the form on the screen. FORMIO was designed primarily to assist with the program­
ming of complex data entry forms which are much easier to create using the terminal's
function keys than to code directly in PRINT statements. You may, however, use it with any
type of data (normal alphanumeric text, math symbols, and line drawing set elements).

NOTE: The following program was written to be compatible with the HP 3000 computer. If
it is to be used with another type computer, modification may be necessary. In
addition, the InhHndShk(G) and Inh DC2(H) fields on the Terminal Configuration
menu must be set to ttNO".
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FORMIO
10 FILES .,.
20 SYSTEM X1,"BUILD FDATA,rec--132"f,ascii"
30 SYSTEM X1,"FILE X-Sstdin;rec--25S"
40 ASSIGN "FDATA",1,A1
50 ASSIGN "X",2,A1,WR
60 DIM AS[255l,A1S[6l,CS[3l
70 PRINT CTLC20S),'27"F"'27 I a";
SO ENTER 255,X,AS
90 CONVERT AS(S;3l TO R

100 PRINT "This program creates basic statements that define the"
110 PRINT "FORM or other data in this terminal's memory.";LIN(3)
120 INPUT '~Startin9 statement number, increment ?",A,B
130 PRINT CTLC20S), '27 1 'f2a81c2L"'27 I

," '27"'fSE",
140 LINPUT AS
150 PRINT '27"h",
160 PRINT 11;lscr ",END
170 FOR 1-1 TO R
1S0 PRINT '27 I d";
190 LINPUT 12;AS
200 IF UPSSCAS(1,3l)_"RUN" THEN 500
210 IF UPSSCAS(1,4l)-")RUN" THEN 500
220 CONVERT A TO A1S
230 REM compensate for imbedded marks
240 C--4
250 IF C+5)LENCAS) THEN 310
260 C1-POSCAS(C+5l,'34)
270 IF NOT C1 THEN 310
2S0 C-C1+C+4
290 AS-AS[1,Cl+"'34"+'34+AS[C+1l
300 GOTO 250
310 REM spaces )-7 are converted to direct cursor addresses
320 FOR C-1 TO LENCAS)
330 IF AS[C,e+6l-" .. THEN DO
340 FOR C1-C+7 TO LENCAS)
350 IF AS(C1,C1l()" .. OR LENCAS)-C1 THEN DO
360 CONVERT C1-C TO CS
370 AS[Cl-'27"'a+ I +DEBSCCS)+"C"+AS(C1l
3S0 GOTO 310
390 DOEND
400 NEXT C1
410 DOEND
420 NEXT C
430 REM output form record as a BASIC print statement
440 PRINT 11," "+A1S+" print ctlC20S)"II,END
450 PRINT 11;'34+AS[1,LENCAS) MIN 127l;"''';END
460 IF LENCAS)(12S THEN PRINT 11,'34;END
470 IF LENCAS»-12S THEN PRINT 11;AS[12Sl+'34;END
4S0 A-A+B
490 NEXT I
500 PRINT '27"FNow type 'XEQ FDATA' then 'LIST'.";LIN(1)
510 PRINT "These statements will reproduce your terminal's memory-·-"
520 PRINT "modify, NAME, RENUM, and SAVE as you wish ..
530 PRINT CTLC20S),'27",f2aSk3L"'27":"'13'27",fSE";
540 LINPUT AS
550 END

Figure 5-5. FORMIO Source Listing
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ENABLING AND DISABLING FORMAT MODE
Forms are defined with Format mode disabled, but are not interpreted as such until Format
mode is initiated.

When Format mode is initiated, all of display memory is CCprotected" except for those portions
which have been explicitly defined as cCunprotected" and CCtransmit-only" fields.

The FORMAT MODE function key alternately enables and disables Format mode. When Format
mode is enabled, an asterisk appears in the associated screen label. The following keystroke
sequence displays that set of function keys:

lII,define fields

You enable and disable Format mode programmatically by using the following escape se­
quences:

Enable: Ec W

Disable: Ec X

When Format mode is disabled, normal operation of the terminal is resumed.

TERMINAL OPERATION IN FORMAT MODE

Cursor Behavior
When Format mode is initiated from the keyboard, the cursor automatically moves to the
start of the first unprotected field in the form (or to the cChome up" position if no unprotected
fields are defined). From this point on, the operator can enter data only in those portions of
the display screen which lie within unprotected or transmit-only fields. When the operator
enters a character into the last position of a field, the cursor advances to the start of the next
unprotected field. (When the last unprotected field is filled, the cursor remains outside it and
only returns to the uhome up"position when the next character is entered.)

If the cursor is not within a protected or transmit-only field, it automatically advances to the
start of the next unprotected field when the operator attempts to type a data character.

Display Control Functions in Format Mode
TABBING. All Tab keys can be used to move the cursor forward or backward to other
unprotected fields and perform any necessary scrolling. The. key wraps from the last
unprotected field to the first unprotected field. The a key does not wrap.

HOME UP/HOME DOWN.Executing Ec h or pressing the chome up' key positions the
cursor in the first unprotected field on the screen. An Ec H positions the cursor in the first
unprotected or transmit-only field on the screen, whichever comes first. The Home Down
function positions the cursor beneath the last line of display memory.
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CURSOR CONTROL KEYS, ROLL U~ ROLL DOWN. These keys may be used to position
the cursor in a transmit-only field.

CLEAR LINE/CLEAR DISPLAY. The Clear Line and Clear Display operations perform as
follows, in Format mode:

Clear Line: If the cursor is positioned in an unprotected or transmit-only field, all displaying
and non-displaying characters (except protected video enhancements) are cleared from the
current cursor position through the end of the current field.

Clear Display: If the cursor is positioned within an unprotected or transmit-only field, all
displaying and non-displaying characters (except protected video enhancements) are cleared
from the current cursor position through the end of the current field. In addition, all subse­
quent unprotected fields are cleared.

Any change of enhancements between the ((start field" and ((stop field"locations will be
cleared whenever they lie within the range of a clear display or clear line operation. If the
cursor is in a protected field, these commands have no effect.

INSERT CHARACTER. The insert character function affects only those characters from
the cursor position through the end of the current field. If the cursor is within a protected
field, it automatically moves to the first character position of the next unprotected field when
the first character is inserted. The cursor moves to the next unprotected field when it reaches
the last position of the current field. (When the last unprotected field is filled, the cursor
remains outside it, and only returns to the uhome up"position when the next character is
entered.)

DELETE CHARACTER. When the cursor is positioned within an unprotected or transmit­
only field, the delete character function affects only those characters from the cursor position
through the end of the current field. A protected video enhancement and/or an alternate
character set are not altered by the delete character function. If the cursor is not within a
protected or transmit-only field, the delete character function has no effect.

INSERT/DELETE CHARACTER WITH WRAPAROUND. Insert With Vvrap and Delete
With Wrap will function as simple Insert and Delete functions without wrap.

INSERT/DELETE LINE. These functions are disabled when Format mode is entered.

MARGINS AND TABS. All margins and tabs are cleared when the terminal enters Format
mode.

NEXT PAGE/PREV PAGE. The cursor is moved to the first unprotected location on the
new page.

HOW TO SEND FORMAT MODE DATA TO A HOST COMPUTER
To send data to a host computer in Format mode, refer to the. key discussion in Section 9.
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INTRODUCTION
This section covers the following topics:

• Lists plotters and external printers useable with the terminal.

6

• Supplies installation information for plotters, external printers, and HP-IB networks.

• Supplies information on control of external printers.

For information on integral printers, refer to Appendix C.

Terminals useable for connecting to external devices are listed in table 6-1.

Table 6-1. Terminal External Device Connection Capabilities

~.. """.

\

TERMINAL

HP 2625A
and
HP 2628A
Standard
Terminal

HP 2628A
Standard
Terminal

HP 2625A
Option
026

HP 2628A
Option
046

CONNECTION CAPABILITIES

Port 1 can be connected to a computer, with a plotter in an eavesdrop
connection.

A printer can be connected to port 2.

The datacomm portion ofport 1 can be connected to a computer, with a plotter
in an eavesdrop connection.

The datacomm portion of port 2 can be connected to a printer or plotter
via RS-232-C or Alternate Peripheral Interface.
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Table 6-1. Terminal External Device Connection Capabilities (Continued)

TERMINAL CONNECTION CAPABILITIES

HP 2625A The Alternate Peripheral Interface portion of port 1 can be used to connect
Option external devices to the terminal in an HP-IB netJ,ork.
026

HP 2628A The Alternate Peripheral Interface portion of port 2 can be used to connect
Option external devices to the terminal in an HP-IB network.
046

SUPPORTED PLOTTERS

Following is a list ofplotters supported by the HP 2625A (standard and option 026) and 2628A
(standard and option 046) terminals, when connected to the port 1 datacomm port in an
eavesdrop configuration. (Refer to ttExternal Device Installation", later in this section, for
eavesdrop connection information.)

HP 7220C/T
HP 7221C/T
HP 7470A, options 001
HP 7475A, options 001
HP 7580B
HP 7585B

The following plotters are supported by the HP 2625A and HP 2628A terminals, when
connected to the Alternate Peripheral Interface port (HP 2625A, option 026; HP 2628A, option
046):

HP 7470A, option 002
HP 7475A, option 002
HP 7580B
HP 7585B
HP 9872C/T
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SUPPORTED EXTERNAL PRINTERS
The following external printers are supported by the HP 2625A and 2628A terminals, when
connected to the Alternate Peripheral Interface control port:

Alphanumeric Printers

HP 2602A, option 046
HP 2631B, option 046
HP 2671A,
HP .82905B, option 002, 003, 004

Graphics Printers

HP 2631G
HP 2671G
HP 2673A
HP 2932A, option 046
HP 2934A, option 046
HP 82906A

The following external printers are supported by 2628A terminals, when connected to port 2.

Alphanumeric Printers

HP 2601A
HP 2602A
HP 2631B
HP 2671A, option 040
HP 82905B, options
240,340, and 440

Graphics Printers

HP 2671G, option 040
HP 2673A, option 040
HP 2932A
HP 2934A

EXTERNAL DEVICE INSTALLATION
Installing the terminal and external devices in a network consists ofconnecting them with the
appropriate cables. Table 6-2 lists the useable cables.
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Table 6-2. External Device Cables

CABLE NO. HP PART NO. DESCRIPTION

13242M 13242-60002 EUROPEAN MODEM CABLE

I

Male RS-232C 25-pin connector for interfacing the terminal
to a plotter in an eavesdrop configuration.

Length: 5 meters (16.7 feet)

13242N 13242-60001 U.S. MODEM CABLE

Male RS-232C 25-pin connector for interfacing the terminal
to a plotter in an eavesdrop configuration.

Length: 5 meters (16.7 feet)

13242Y 13242-60005 EMP PROTECT. (MALE)

Male RS-232C 25-pin connector for interfacing the terminal
to a plotter in an eavesdrop configuration. Provides protection
from lightning-induced transients.

Length: 5 meters (16.7 feet)

13242G 13242-60010 RS-232C PRINTER CABLE (MALE)

Male RS-232C 25-pin connector for interfacing the terminal
to RS-232C compatible printers such as the HP 2631 and 2635.

Length: 4.5 meters (15 feet)

13242H 13242-60011 RS232 PRINTER CABLE (FEMALE)

Female RS-232C 25-pin connector for interfacing the termi-
nal to RS-232C compatible printers such as the HP 2631 and
2635.

Length: 15 feet (4.5 meters)

45529A 8120-3445 ALTERNATE PERIPHERAL INTERFACE CABLE

ALTERNATE PERIPHERAL INTERFACE connectors on
both ends. Used for connecting external devices to the termi-
nal in an Alternate Peripheral Interface network.
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Connection of external devices to the terminal is illustrated in figures 6-1 through 6-4.

Terminal Port

Cable B

HP 2625A Std

HP 2625A Opt. 026

HP 2628A Std

HP 2628A Opt. 046

NOTE:

1. Cable A can be a 13242N I 13242M or 13242Y.

Figure 6-1. Plotter Connected in Eavesdrop Configuration

To Modem _
or Computer

I"'~------ HP 45529A

1

Figure 6-2. HP 2625.A Alternate Peripheral Interface Configuration
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HP 2628A,
Opt. 046

& Opt. 523

Port 1 Port 2

To Modem _
or Computer

Plotter

13242G

HP 45529A

~

Printer

Printer

Figure 6-3. HP 2628A Alternate Peripheral Interface Configuration

HP 2628A
Standard

ffTo Modem
Printeror Computer 13242G

Figure 6-4. Printer Connection to a Standard HP 2628A
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PLOTTER CONTROL
Refer to Appendix D for information on control of plotters.

EXTERNAL PRINTER OPERATIONS
With an external printer connected, you may do any of the following operations:

• Perform a line feed (advance the paper one line).

• Perform a form feed (advance the paper to the top of the next page).

• Print one line.

• Print all data displayed on the screen.

• Print all data in the active workspace.

• Select one of three operating modes: Record mode, Log Top mode, or Log Bottom mode.

All of the above printer operations can be initiated either locally, by operator keystrokes, or
remotely, by escape sequences sent from a program operating on a host computer. In both cases,
the external printer must be selected as the destination device for device control commands.

SELECTING THE EXTERNAL PRINTER AS THE "DESTINATION"
DEVICE
To control the printer, you must select it as the destination device for device control com­
mands. This can be done using either the function keys or an escape sequence. To do so using
the function keys, press the following keys, in sequence:

., device control, "to" deVices, and TO EXT DEV.

An asterisk in the TO EXT DEV function key label indicates the external printer is selected.
Alternate presses of the key display and delete the asterisk.

Programmatically, the Uto" devices are selected by including one or more ttd" parameters in
the device control escape sequence. The escape sequence to transfer data from the display to
printer is of the form:

Ec&p <a>d <b>d <y>

Where tty" lines of data are transferred from the display to devices tta" and ttb". The values for
tta" and ttb" may be 4 for the printer as specified in the Printer Code 4 entry on the
Terminal Configuration menu, or 6 for the integral printer. Use of the ttd" parameter alters
the selection of the ttt 0 dev ices" accordingly. If no ttd" parameter is specified, then the
currently assigned ttto" device(s) is used.

The tty" value can be either B (copy line), F (copy page), or M (copy alD.
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PAPER MOVEMENT
Two paper movement operations are allowed: line feed (advance line) and form feed (advance
page).

To perform one of these operations using the function keys, press the Band
device control keys, in sequence. Then press either the ADVANCE LINE or ADVANCE PAGE
key, as desired. Pressing the ADVANCE LINE key sends an ASCII <CR> <LF> control code
sequence to the printer. Pressing the ADVANCE PAGE key sends an ASCII <FF > control code to
the printer.

Programmatically, you can produce a printer line feed by sending the following escape se­
quence:

Ec&p1c4u1P

The number preceding the ttp", in the escape sequence, specifies how many line feeds you
want. For example, to generate four successive line feeds, preceed the ttp" with the number
tt4". Refer to Appendix A for a complete explanation of this escape sequence.

To produce a form feed from a program, send the terminal the following escape sequence:

Ec&pOc4U

(The values 2 through 10, preceding the ttc" in the escape sequence, will also produce a form
feed.)

RECORD MODE
In Record mode, data is copied from the display (in Local mode) or from the computer (in
Remote mode) to the selected ttto" devices. In Remote mode, the data stream from the com­
puter is also stored in terminal memory and displayed as it is stored, provided the screen is
selected as a tto device'.

To initiate Record mode using the function keys, press the following keys, in sequence:

B, device control, device modes, RECORD MODE

An asterisk is present in the RECORD MODE key label when Record mode is active. Alternate
presses of the key display and delete the asterisk. While in Record mode, the keyboard is
disabled, except for the n, _, and RECORD MODE keys. The lei key is disabled after one
press.

To initiate Record mode programmatically, send the terminal the following escape sequence:

Ec&p<char>p20C
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The optional parameter tt<char >P" is the decimal equivalent of an ASCII character which can
be used to turn off Record mode. It should be the first character in a record; the default
character is tto". If tt<char>p" is omitted or if tto p" is specified, no character will turn off
Record mode. Termination can only occur by pressing RECORD MODE or initiating a soft or hard
reset. The reset can be initiated either from the keyboard or from the program.

The termination character selected in the escape code is valid only for the current activation
of Record mode. When Record mode is ended, the termination character returns to the default
character Ct0").

If the escape sequence is received from the computer, the terminal returns an tts" or ttF"
character to the program to indicate ttsuccessful" or ttfailed", status execution of the escape
sequence. This status check is discussed later in this section.

When the status character is sent depends on whether or not the DCI/DC2 handshake is
enabled. (Refer to Sections 3 and 9 for information on handshake types.) If the DCI/DC2
handshake is disabled, the character (always an tts") is sent immediately after the terminal
receives the escape sequence; otherwise, it (an tts" or ttF") is sent after Record mode is turned
off and a DCI is received from the computer.

A 256-character buffer is used to hold each record prior to sending it to the ttto" device(s). If
the record exceeds 256 characters, the terminals handshake holds off any further transmis­
sion from the computer until the buffer contents are sent to the ttto" device(s). Records shorter
than 256 characters are indicated by an LF (line feed) character. In this case also, the termi­
nals handshake holds off further transmission from the computer until the buffer is cleared.

If Record mode is turned off with a partially-filled buffer, the contents are sent to the ttto"
device(s).

If the first character in the buffer is the termination character, Record mode is terminated
and the termination character is not sent to the ttto" device(s).

DATA LOGGING MODES
The terminal includes a mechanism called ttdata logging" whereby data can be automatically
routed to the integral printer and/or an external printer. There are two types ofdata logging:
top and bottom.

Log Top Mode
When the display is filled and another line of data is entered through the keyboard or
received over a datacomm line, the top line in the display is purged to make room for the new
line. With top logging, each line that is purged from the top of the display is printed. Thus,
while the line is ttlost" from display memory, it is maintained in hard copy form. Figure 6-5
illustrates top logging.
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Printer Top Logging

~ First Line In
Workspace Computer

Last Line In /
Workspace

Figure 6-5. Top Logging

Log Bottom Mode
With bottom logging, each time the cursor moves from one line to another as the result of an
explicit line feed or an end-of-line. wraparound, the line from which the cursor moved is
printed. This feature aliows you to maintain a hard copy ~~trail" of all lines added to the
display in the order in which they were entered and/or received. Figure 6-6 illustrates bottom
logging.

Bottom Logging

Printer

Last Line/
Entered

Computer

Figure 6-6. Bottom Logging
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When performing data logging in Remote mode, the terminal and host computer must be
using the ENQ-ACK or XON-XOFF handshakes or they must be using a baud rate that is
equal to or less than the rate at which the slowest selected printer can function. (You will
probably have to drop to 600 baud, if handshaking isn't used.)

From the keyboard, you enable and disable data logging using the LOG TOP and LOG BOTTOM
keys. These keys alternately enable and disable top logging and bottom logging, respectively.
When either is enabled, an asterisk appears in the associated key display.

From a program executing in a host computer, you enable and disable data logging using the
following escape sequences:

ENABLE BOTTOM LOGGING: Ec&p11 C

ENABLE TOP LOGGING: Ec&p12C

DISABLE LOGGING: Ec&p13C

Both forms of data logging may not be enabled simultaneously. Once either form of data
logging is enabled, it remains enabled until explicitly disabled, until the other form of data
logging is enabled, until a hard reset is performed, or until the power is turned off.

Note that the keyboard is temporarily locked while a line of data is being ttlogged". This may
make it difficult to perform any keyboard operations if a large quantity of data is coming into
the display over the datacomm line rapidly enough to result in continuous logging.

TERMINAL TO PRINTER DATA TRANSFERS

You can copy from the display a selected line, a part (or all) of the displayed page, or a part (or
all) of the active workspace. The cursor is used as the selector to determine the line at which
the copy operation starts. To do so, you must select the printer as the destination etto") device.
When the print operation is initiated from the keyboard, the display is automatically defined
as the ttfrom" device.

The operation sequence is to select the printer as a ttto" device, place the cursor in the line at
which you want printing to start, then display the ttdevice control" set of function keys and
select COpy LI HE, COpy PAGE, or COpy ALL.

Copy Line

When the printer is selected as a destination device, you can copy the line containing the
cursor from the display to the printer. The entire line is copied. Block terminators are ig­
nored. After the line is printed, the cursor moves to the leftmost column in the next lower line
(column 0, not the left margin). If the cursor is on an empty line, COpy LI HE should not cause
anything to be printed.
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From the keyboard, you copy one line ofdata using the COpy LI HE key in the ((device control"
set of function keys.

From a program executing in a host computer, you copy one line of data using the following
escape sequence:

Ec&pB

Copy Page
When the printer is selected as a destination device, you can copy all lines, starting with the
line containing the cursor through the last line :visible on the screen, to the printer. Block
terminators are ignored. After each line is printed the cursor moves to the leftmost column in
the next lower line (column 0, not the left margin). If the cursor is at a line that is beyond the
last displayable line, the printer does nothing.

From the keyboard, you copy a ((page" of data using the COpy PAGE key in the ((device control"
set of function keys.

From a program operating in a host computer, you copy a page of data using the following
escape sequence:

Ec&pF

Copy All
When the printer is selected as a destination device, you can copy all lines, starting with the
line containing the cursor through the last line of display memory, to the printer. Block
terminators are ignored. After each line is printed the cursor moves to the leftmost column in
the next lowerline (column 0, not the left margin). If the cursor is located beyond the last
displayable line, the printer does nothiQg.

From the keyboard, you copy ((all" using the COPY ALL key in the ((device control" set of
function keys.

From a program executing in a host computer, you copy ((all" using the following escape
sequence:

Ec&pM
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Copy The Entire Active Workspace
When the printer is selected as a destination device, you can copy the entire content of the
active workspace to the printer by ((homing up" the cursor and selecting the COpy ALL key.
Block terminators are ignored.

From a program executing in a host computer, you copy,- the entire workspace using the
following escape sequence:

EcO

The entire workspace, not just that portion which appears on the screen, is copied from the
display to the printer. Block terminators are ignored.

COMPUTER TO PRINTER DATA TRANSFERS
With the printer selected as a destination device, you can copy up to 256 characters of a data
string from the computer to the printer. The data can be sent in either binary or ASCII form,
depending on the escape sequence used.

Binary Data Transfer
If data is to be transmitted to a printer (or other external device) in binary form, the device

f"i' must be of a type which accepts binary data. Also, the ENQIACK form of handshaking must be
used. This means that the computer program which initiates the data transfer must transmit
an ENQ ((5" in ASCII decimal code) immediately before transmitting the data.

The following escape sequence is used to initiate transfer of a string of binary data:

Ec &p <x>W

This sequence transfers the first ((x" bytes of the data string, in binary form, to the printer. The
maximum value for ((x" is 256.

The sequence of events for transmitting five bytes of binary data ((12345") to an external
device from a program, using the ENQ/ACK handshake, is shown below:

COMPUTER PROGRAM

Ec&p5W

ENG

-------->

-------->

<--------

-------->

TERMINAL

ACK

As an alternative to the ENQ/ACK handshake, the program can pause for 3 seconds after
sending the initiating escape code.
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ASCII Data Transfer
To copy an ASCII data string from the computer to the printer, use the following escape
sequence:

Ec &p W <data string)

The entire data string is copied. The string is terminated either by anASCII line feed character
or by the 256th character.

DETERMINING IF YOUR ESCAPE SEQUENCE COMMAND HAS
BEEN SUCCESSFULLY PERFORMED
After issuing a copy line, copy page, copy all, advance line, or advance page Ec &p sequence, the
remote program can determine whether or not the operation was successfully performed by
executing an INPUT (BASIC language) or similar instruction that requests one ASCII charac­
ter from the terminal.

The terminal responds by sending an cCS", cCF", or cCU". An cCs" indicates successful completion, an
CCF" indicates that the operation failed, and a CCU" indicates that the terminal operator inter­
rupted the data transfer by pressingl:l. A CCU" can be returned only for a copy page or copy all
operation.

If the printer is offline when an attempt is made to transfer data to it, the terminal will still
return an cCs".

These completion codes cannot be suppressed by configuration parameters or any other means.
They are always transmitted and your programs should include input commands for accepting
them.

The keyboard is disabled CClocked") until the status is sent.

In either Character or Block Line·mode, the terminal sends a <CR> (or a <CR> <LF> ifAuto
Linefeed mode is enabled) following the completion code. In Block Page mode, it sends a block
terminator character.

If a datacomm error occurs during transmission of the data record, the device control comple­
tion code is unpredictable. Datacomm errors are reported by way of the terminal status bytes
described in Section 8.
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INTRODUCTION

7

Data communications (datacomm) refers to the transfer of data between the terminal and a
host computer.

The datacomm system can be of either the point-to-point or multipoint type. Considerations
involved in selecting the type are discussed early in this section. In addition, for each type of
system, this section discusses the following items:

• Considerations involved in selecting either a modem or hardwired connection.

• Installation.

• Configuration.

• Considerations involved in selecting either an asynchronous or synchronous system
(multipoint systems only).

• Considerations involved in selecting either a daisy chain or DSN data link type connection
(multipoint systems only).

• Information required for writing programs which interface with the datacomm system.

Following is a list of datacomm terms with their definitions, as used in this discussion.

Data Link The means by which a terminal is connected to a host computer. This always
includes some type of communications line (a coaxial cable, the public tele­
phone network, or a leased telephone line), and it may also include a pair of
modems (one at each end of the line).

Point-to-Point A data communications configuration in which a single terminal is con­
nected to a host computer over a data link.

Multipoint A data communications configuration in which two or more terminals are
((chained" together so as to share a data link to a host computer.

Asynchronous A mode of transmission in which each data character is framed by a ((start
bit" and one or more ((stop bits". The interval between successive data charac­
ters is random.
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Synchronous

Half Duplex

Full Duplex

A mode of transmission in which data is sent in a continuous stream with no
intervals between successive characters. When there is no data being sent
the communications line is in the cCidle" or cCones" state. At the start of, and
during, each transmission the terminal and the computer maintain
synchronization with one another through the use of SYN (ASCII decimal
code 22) control characters.

A data link in which data can be transmitted in only one direction at a time.
Each time the direction of the data flow is reversed, the modems on each end
of the line must switch from CCtransmit"state to cCreceive"state (or vice versa).
This state transition is called a CCline turnaround".

A data link in which data can be transmitted in both directions simulta­
neously.

Character Mode When the terminal is operating in Character mode, it sends data characters
to the computer one at a time as they are typed into the keyboard.

Block Mode When the terminal is operating in Block mode, data characters typed into the
keyboard are merely stored in display memory. When a block transfer is
subsequently triggered (by the host computer or by pressing the. key or
another appropriately defined key), a group of data characters is sent from
the terminal to the computer as a block.

POINT-TO-POINT OR MULTIPOINT
The first decision you must make is whether to establish a point-to-point or multipoint
configuration.

The term CCmultipoint" as used in this manual refers to a Hewlett-Packard multipoint terminal
configuration in which up to 32 terminals may share a single data link. This type ofconfigura­
tion provides more extensive transmission error checking than is performed in point-to-point
and it provides an opportunity for noticeable cost savings through the use of shared resources
(modems, data lines, computer interface channels). Terminals within an HP multipoint config­
uration are physically organized into groups. Within each group the terminals are daisy­
chained to one another, with distances up to 2000 feet between terminals. Each daisy-chained
group shares a single modem or hardwired link to the host computer.

HP multipoint configurations operate only in Block mode and they may only be used in
conjunction with a host computer that supports this capability both from a hardware and
systems software standpoint.

A point-to-point configuration, on the other hand, is the standard form ofdata communications
within the industry (it is sometimes referred to as a cCTeletype-compatible"data link). Point-to­
point is supported by most computers. At any given time it accomodates only one terminal per
data link; it may, however, operate in either Character mode or Block mode.
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Since point-to-point is always available, the choice then reduces to the following questions:

1. Can my computer system accomodate an HP multipoint configuration?

2. Is my intended equipment configuration and use of the computer system conducive to a
multipoint environment? How many terminals do I want to connect to the computer? Where
will they be located both in relation to one another and to the computer system? What will
the terminals be used for?)

3. Do I save any money by using multipoint instead of point-to-point? In addition to consider­
ing your initial needs you should also attempt to anticipate a growth pattern and what it
will mean in add-on costs for both types of configurations.

4. What impact will multipoint have on the performance of the computer system? (What kind
of response times do I want and what kind can I expect? How will other applications be
affected?) Again, try to anticipate a growth pattern and its eventual effect.

5. Do I need the extensive error detection and retransmission capabilities offered by an HP
multipoint configuration?

To answer these questions you will have to talk with the representatives for both the manufac­
turer of your computer system and, in the case of remote installations, the common carrier
(telephone company).

In general, then, you should use

Multipoint:

Point-to-Point:

If you are connecting terminals to a host computer that supports the
HP multipoint capability and the various factors indicate a notice­
able cost savings while maintaining acceptable main memory and
CPU utilization, response times, and throughput.

If you are connecting terminals to a host computer that does NOT
support the HP multipoint capability or if the various factors indi­
cate no cost savings or unacceptable system performance.
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POINT-TO-POINT CONSIDERATIONS
The terminal point-to-point datacomm capabilities are listed in table 7-1.

Table 7-1. Terminal Point-to Point Datacomm Capabilities

TERMINAL

HP 2625A
Standard
Terminal

HP 2628A
Standard
Terminal

HP 2625A
and
HP 2628A
Option
021

HP 2625A
and
HP 2628A
Option
022

HP 2625A
Option
026

HP 2628A
Option
046

DATACOMM FEATURES

Port 1 can be used for either an RS-232-C or RS-422 datacomm connection.
Port 2 is an IBM Bisync port.

Port 1 can be used for either an RS-232-C or RS-422 datacomm connection.
Port 2 is a printer connection port, useable as either RS-232-C or RS-422
type.

Port 1, on both the HP 2625A and 2628A terminals, connects to a DSN data
link through a cable which is included in this option.

Contains an integral datacomm pod adapter for connecting to either a
13265A modem or a 13266A Current Loop Converter.

Port 1, on this terminal, consists oftwo ports: one is a standard RS-232-C/RS­
422 port; the second is an Alternate Peripheral Interface port, for connecting
peripheral devices, such as printers and plotters. This option is included only
on graphics terminals. (See figure 7-1.)

Port 2, on this terminal, consists of two ports: one is a standard RS-232-C/RS­
422 port; the second is an Alternate Peripheral Interface port, for connecting
peripheral devices, such as printers and plotters. This option is included only
on graphics terminals. (See figure 7-1.)

<- (.

Alternate Peripheral
Interface Connector

RS-232-C/RS-422
Connector

Figure 7-1. Dual Connector (Options 026 and 046)
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Having selected point-to-point you must now make the series of decisions illustrated in figure
7-2. As indicated in the figure, point-to-point configurations always operate in asynchronous
mode.

Point-to-Point
(Asynchronous)

Hardwired
(Full Duplex)

Modem
(Full Duplex)

Figure 7-2. Point-to-Point Decision Tree

For each desired point-to-point data link you must decide whether you want a hardwired or
modem connection.

A hardwired connection, where feasible, is the cheaper alternative because it eliminates the
use of modems and common carrier (telephone company) lines.

A major consideration in selecting which type of connection to use is the anticipated distance
between the terminal and the computer. If the terminal will be located in the vicinity of the
computer system you may use a hardwired connection. RS-232-C specifications limit cable
lengths to a maximum of 50 feet (15 meters); RS-422 specifies cable lengths from 200 to 4,000
feet (60 to 1,220 meters).

Another consideration is the desired availability of the particular computer port. Ifyou wish to
have it available (at different times) to terminals in diverse and/or varying locations, then you
should choose a modem connection with dial-up capability.

Hardwired Connections
Ifyou have chosen a point-to-point hardwired connection, all that remains is to select the cable.
The available cables are covered later.
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Modem Connections
If you have chosen a point-to-point modem connection you must now decide what type of
modem to get. As noted in figure 7-2, point-to-point as supported by the terminal always
employs asynchronous transmission. You will therefore be limiting your choice ofmodem to the
asynchronous variety. (Terminal option 022 incorpor~tes a datacomm pod adapter in the
terminal which enables direct connection to an HP 13265A modem.) The modem selection is
listed in table 7-2.

Table 7-2. Modems

DATA RATE DUPLEX DIALED/
MODEM (BITS/SEC) FULL/HALF LEASED

Belll03A 300 F/H D/L
Bell 202T 1200 (see F/H L
Bell 202D note 2)
Vadic VA3400 (see 1200 F D
notes 1, 3)

NOTES: 1. Can be configured for either asynchronous or synchronous operation.

2. C2 line conditioning allows operation at 1800 bits per second.

3. Must include the internal clock option.

POINT-TO-POINT INSTALLATION
The terminal has two data communications ports; port 1 and port 2. Both are located on the rear
panel (figure 7-3).

Port #1 Port #2 Keyboard Connector

Figure 7-3. Terminal, Rear View (Typical)
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Point-To-Point Cabling
Terminal options useable for point-to point connection are the HP 2625A, standard and option
026, and the HP 2628A, standard and option 046. For the standard terminals, the connection is
made to port 1. Both options contain one port which consists of two connectors; one is a
datacomm connector and the other is an Alternate Peripheral Interface connector. The connec­
tion is made, of course, to the datacomm connector. Figure 7-4 illustrates a point-to-point
hardwired configuration.

13242X (RS-232-C)

13242P (RS-422)

13242Y (E.M.P. Protected)

Terminal Port

2625A, Std 1

2625A, Opt. 026 1

2628A, Std 1

2628A, Opt. 046 1

NOTE:

1. -t> is a male connector.

2. >is a female connector.

Figure 7-4. Point-to-Point Hardwired Configuration
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Terminals with option 022, the integral datacomm pod adapter, can also be connected in a
point-to-point configuration through an HP 13265A modem. Figure 7-5 illustrates the cable
connection, which is also applicable to a current loop connection to the HP 13266A Current
Loop Converter.

HP 2625A, Opt. 022
or

lI~i.i__UHP 2628A, Opt. 022

NOTE:

1. -t> is a male connector.

2. >is a female connector.

Figure 7-5. Terminal Connection to an HP 13265A Modem Pod or an HP 13266ACurrent Loop
Converter
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Table 7-3 provides a brief description of the cables useable for point-to-point configuration.

Table 7-3. Point-to-Point Cables

CABLE NO. HP PART NO. DESCRIPTION

13242M 13242-60002 EUROPEAN MODEM CABLE

Male RS-232C 25-pin connector for interfacing the terminal
to the European telephone system via Bell 103 or 202C type
European modems.

Length: 5 meters (16.7 feet)

13242N 13242-60001 U.S. MODEM CABLE

Male RS-232C 25-pin connector for interfacing the terminal
to an HP 1000, 2000, or 3000 Multiplexer; to a Bell 103A,
202C/D/S/T, 212A, or VADIC 3400 modem; or to an acoustic
coupler (signal compatible only).

Length: 5 meters (16.7 feet)

13242P 13242-60013 Male RS-422 25-pin connector for interfacing the terminal to
an HP 1000, HP 2000, or HP 3000 Multiplexer, in a hardwired
connection.

Length: 5 meters (16 feet)

13242X 13242-60019 Male RS-232-C 25-pin connector for interfacing the terminal
to an HP 1000, HP 2000, or HP 3000 Multiplexer, in a
hardwired connection.

Length: 5 meters (16 feet)

13242Y 13242-60005 EMP PROTECT (MALE)

Male RS-232C 25-pin connector for interfacing the terminal
to an HP 1000,2000, or 3000 Multiplexer. Provides protection
from lightning-induced transients. For use in hardwired con-
figurations only.

Length: 5 meters (16.7 feet)

13232U 5061-2403 Modem bypass cable with a female RS-232C 25-pin connector
on both ends. It crosses the signals so that two terminals can
communicate with one another.

Length: 1.5 meters (5 feet)
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POINT-TO-POINT CONFIGURATION
Refer to Section 3 for point-to-point configuration instructions.

POINT-TO-POINT PROGRAMMING INFORMATION
This topic discusses programming information of interest to someone who is writing a data
communications driver or controller program to communicate with this terminal in an asyn­
chronous point-to-point environment. An asynchronous point-to-point data communications
environment is characterized by a flow of characters that have been produced over random
time intervals. To achieve hardware synchronization, each character is delimited by a ((start
bit" and one or more ((stop bits".

Character Mode
When the terminal is configured for Character mode operation (BLOCK MODE disabled), the
terminal sends characters to the host computer as they are entered through the keyboard. This
mode of operation can be used for interactive or conversational exchanges between the
terminal operator and an application program.

Multicharacter Transfers
When the terminal is configured for Block mode operation (Block mode enabled), data entered
through the keyboard is queued by the terminal and sent as a block after the. key is pressed.
If handshaking is disabled, the data block is sent when the. key is pressed. When the
DCI/DC2/DCI handshake is enabled, pressing the. key causes the terminal to send a DC2 to
the host computer after a DCl is received and then send the data block when the computer
responds with another DCl. The operation of the. key is described in detail in Section 9.

There are certain other functions which always result in a multicharacter (block) data trans­
fer.

• Terminal-to-computer data transfers initiated by an ((Ec&p" or ((Ec d" sequence.

• User key-to-computer data transfer C(T" type).

• Responses to status requests from the host computer.

• Responses to cursor sensing requests from the host computer.

The driver program at the host computer must support whatever handshaking process is
configured at the terminal (no handshake, DCl trigger handshake, or DCI/DC2/DCl hand­
shake). In the latter case, the DC2 must be recognized as a request to send data and the DCI
must be sent to trigger the transfer after system buffers have been allocated to receive the data
block. Additional software support may be needed depending upon your need for terminal or
device control. The I nhHndShk (G) and I nhDC2(H) fields of the terminal configuration menu
specify which form ofhandshaking the terminal will use. The Terminal Configuration menu is
described in Section 3.
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For point-to-point operation, the driver program must also support the type of datacomm
handshaking selected on the datacomm configuration menu (ENQ/ACK and XON/XOFF).
Refer to ((Pacing Mechanisms", later in this section, for information on both handshaking
types.

The operation of multicharacter transfers is described in Section 9.

Note: The computer should not be allowed to echo back information that has been transmitted
as a block from the terminal.

Start And Stop Bits
These hardware-generated bits are used for synchronizing the transmit and receive devices in
an asynchronous environment. A start bit is a ((zero" line state that lasts for 1.0 bit time; it is
affixed to the beginning of a serial character bit stream (which may also include a parity bit). A
stop bit is a mark or a ((one" line state that lasts for 1.0, or 2.0 bit times; it is appended to the end
of each serial character bit stream. Mter the stop bit, the line remains in the mark state until
the next character, signified by a start bit, is transmitted.

Parity Checking
In an asynchronous point-to-point environment, this terminal provides a vertical redundancy
check (VRC), which is a character-based error checking mechanism for non-binary data. With
VRC, an additional bit is affixed to each character to provide an expected high-order bit state
for each character. This type of parity generation and checking is a means of determining the
validity of data transfer on a character-by-character basis.

When ((NONE" parity is selected, eight data bits are exchanged. Otherwise, seven data bits
and the selected parity bit are exchanged for a total of eight bits.

This terminal offers the following five types of parity:

1. 0'8. The high-order bit is always a zero.

2. 1'8. The high-order bit is always a one.

3. ODD. The high-order bit is set to a zero or a one, whichever produces an odd number of one
bits in the overall character representation (the seven data bits plus the eighth parity bit).

4. EVEN. The high-order bit is set to a zero or a one, whichever produces an even number ofone
bits in the overall character representation (the seven data bits plus the eighth parity bit).

5. NONE. No parity bit is sent, all eight bits are significant data bits.

7-11



Data Communications

Receive Buffer
The terminal's receive buffer is a first in/first out (FIFO) storage area for accepting data from
the remote device. When you are using any type ofreceive pacing, the buffer is partitioned into
a working buffer and a 63 byte overrun area. In particular, the buffer size is 255 bytes, thus if
receive pacing is being used: the working buffer is 192 bytes long and the overrun area is 63
bytes long. If the received data overflows the working buffer and intrudes on the overrun area,
the terminal will exercise whatever receive pacing mechanism is currently enabled (send an
XOFF, for example, ifXON/XOFF receive pacing is enabled) at that time to temporarily halt
the flow of data from the remote device. When enough data has been processed so that the
receive buffer is only one quarter full (64 bytes), the terminal then signals the remote device to
resume transmission (by sending an XON, for example, if XON/XOFF receive pacing is
enabled).

Receive Errors
When receiving data from the remote device, the terminal can detect the following three types
of error conditions (in addition to parity errors):

1. Character overruns - a character is received before the preceding character was processed
by the terminal's datacomm firmware.

2. Framing errors - no stop bit was detected at the end of a character.

3. Buffer overflows - the entire allocated buffer space is filled (both the working buffer and the
overrun area). The last character in the buffer will be overwritten by a ((DEL" character.
Note that if the remote device is using the selected form of pacing, this condition should
never occur.

Receiver errors, when detected, cause a <DEL> character to be displayed on the screen at the
point of the error. The host may determine ifa datacomm error has occurred by inspecting byte
5 of the primary terminal status bytes (refer to Section 8, Status, for information on terminal
status). The host computer will not be able to determine which type of error occurred.

Local/Remote Modes
The data communications portion of the terminal operates independently ofRemote and Local
modes. If the terminal is switched from Remote to Local while data is being received from the
remote device, the datacomm portion ofthe terminal continues receiving data, and storing it in
the buffer. In such a case, any data received in Local mode which overflows the buffer is
discarded by the terminal's firmware. Then, when the terminal reenters Remote mode, the data
stored in the buffer in Local mode will be processed and sent to the screen. (To prevent buffer
overflow errors when you switch from Remote to Local mode to stop data from being trans­
ferred to the screen, XON/XOFF receive pacing should be used.)
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Full-Duplex Operation
In a full-duplex environment, this terminal is capable of transmitting and receiving data
simultaneously. The ability to transmit may be inhibited temporarily, but it is never exclusive
of the ability to receive. Two physical sets of data lines are required. Control lines are needed
only when hardware handshaking or a modem is used.

When the terminal is connected to the host computer via a modem, the following primary
control lines are required:

Request to Send (RS/CA)

Clear to Send (CS/CB)

Data Terminal Ready (TRlCD)

Data Mode (DMlCC)

Receiver Ready (RRlCF)

Pacing Mechanisms
In a full duplex environment, this terminal can participate in any of the following forms of
transmit pacing:

1. Hardware handshake. The host computer can temporarily restrain the terminal from
transmitting by:

a. Lowering the Clear to Send (CS/CB) line; or

b. Turning offSecondary Receiver Ready (SRRlSCF). Normally a low state is interpreted as
ttoff", but you can use the SRR Inver t field in the datacomm configuration menu to invert
the sense of the SRRISCF line so that a high state is interpreted as ttoff"; or

c. Lowering the Data Mode (DMlCC) line; or

d. All of the above simultaneously.

This type of transmit pacing can only be used in a hardwired configuration.

2. XON-XOFF handshake. The host computer uses theASCII control codes XON «DCI» and
XOFF«DC2» to start and stop the terminal from transmitting. Note that a single XON
code cancels any number of preceding XOFF codes.
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In a full duplex environment, this terminal can also participate in the following forms of ~,

receive pacing: ~

1. Terminal Ready Pacing. The terminal can temporarily restrain the host computer from
transmitting by lowering the Data Terminal Ready (TRlCD) line. It does this when its
receive ~~working" buffer is full. When enough data has been processed so that the receive
~~working" buffer is only one quarter full, the terminal restarts transmission from the host
by raising the TRIeD line.

This type of receive pacing can only be used in a hardwired configuration.

2. Receiver Ready Pacing. When the Receiver Ready line is lowered, the terminal does not
in~erpret received characters as data; it discards them.

3. XON-XOFF pacing. The terminal uses the ASCII control codes XON «DCl >)' and XOFF
«DC2» to start and stop the host computer from transmitting. Note that a single XON
code cancels any number of XOFF codes.

4. ENQ-ACK handshake. This is a Hewlett-Packard handshaking mechanism. With this form
of handshaking, the host computer transmits a block of data and then sends an ASCII
<ENQ> control code. The terminal responds to the <ENQ> by sending back an ASCII
<ACK> control code when it has processed all of the data preceding the the <ENQ>. The
general interpretation of these two control codes is as follows:

ENQ: "Have you processed the data up to this point?"

ACK: ' , Ye s, I have."

If the host computer is an HP 1000 or HP 3000, it does not send any data following the
<ENQ> until it has received the <ACK>, or until a timeout period (several seconds) has
elapsed.

The above pacing mechanisms are responded to by the terminal in the following order of
precedence:

1. Hardware handshaking pacing (highest priority)

2. XON/XOFF receive pacing

3. XON/XOFF transmit pacing

4. ENQ/ACK pacing (lowest priority)

NOTE: If both XON/XOFF transmit pacing and XON/XOFF receive pacing are enabled, the
receive pacing has priority, so that if the host computer sends XOFF, followed by data,
the terminal can still respond with an XOFF before its buffer overflows. This al­
gorithm should also be used by the host computer, as the terminal may send XOFF and
follow it with transmit data. If both parties function in this way, then deadlock is
prevented, and both parties should prevent buffer overrun at all times.
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MULTIPOINT CONSIDERATIONS
Having selected multipoint you must now make the series ofdecisions illustrated in figure 7-6.
Before starting, it is necessary for you to know several definitions unique to multipoint
configurations:

• Daisy Chain - A group of terminals connected to a single modem is said to be daisy chained
because they are connected in series.

• First Multipoint Terminal (or Cable) -The first terminal or cable in a daisy-chained group,
starting from the modem.

• Daisy-Chain Terminal (or Cable) - Any terminal or cable in a daisy-chained group, other
than the first one.

I
Daisy
Chain

I
Hardwired

I

I
Asynchronous

I

I
DSN

Data Link

I
Modem

Multipoint

I

I
Hardwired

I
Synchronous

I
I

Modem

Figure 7-6. HP Multipoint Decision Tree
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Asynchronous/Synchronous Decisions
For each desired multipoint data link you must first decide whether to employ asynchronous or
synchronous transmission. The following considerations may be helpful in making this deci­
sion:

• Synchronous transmission is generally more efficient than asynchronous and may, there­
fore, provide better thoughput.

• Synchronous modems operate at higher speeds than asynchronous modems (1200-9600 baud
as compared with 300-1200 baud).

• Asynchronous modems are less expensive than synchronous modems.

• With an asynchronous data link you can use the HP 30037A Asynchronous Repeater to
achieve greater computer/terminal, modem/terminal, and terminal/terminal distances.

• The async~ronousdaisy-chain cable provides differential signals which give better ((noise"
immunity, thus reducing the number of retransmissions in electrically ((noisy" environ­
ments.

Hardwired/Modem Decisions
Having chosen between asynchronous and synchronous, you must then decide whether to use a
hardwired or modem connection.

A hardwired connection, where feasible, is the cheaper alternative because it eliminates the
use of modems and common carrier (telephone company) lines.

If an RS-232-C network is to be used, a major consideration in selecting which type of
connection to use is the anticipated distance between the first terminal and the computer. Ifthe
first terminal will be located in the vicinity of the computer system you may use a hardwired
connection. RS-232-C specifications limit cable lengths to a maximum of 50 feet (15 meters),
although with an asynchronous hardwired configuration you may use the HP 30037A Asyn­
chronous Repeater to extend this distance.

Another consideration is the desired usage (terminal load) of the particular computer port. If
you wish to connect several groups of terminals in geographically diverse locations to the port,
then you must choose a modem connection with a leased multidrop line. Figure 7-7 illustrates
such a configuration.
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San Diego,
California

Data Communications

Leased Line

Modem

Modem

First
Multipoint
Terminal

First
Multipoint
Terminal

Daisy
Chain
Cable

Daisy-Chain Terminals

Daisy-Chain Terminals

Los Angeles,
California

San Francisco,
California

Portland,
Oregon

Figure 7-7. HP Multipoint Configuration (Leased Line, Multidrop)
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Hardwired Connections
If you have chosen a multipoint hardwired connection, you must decide if you want to use a
Daisy Chain or DSN Data Link connection. The following information may be helpful in
deciding between them:

• The Daisy Chain allows the computer system to perform group functions, such as polling the
group rather than polling each terminal individually. This can result in better response
time, as the computer system can be made aware that the user has entered data sooner.

• The DSN Data Link provides a higher degree of noise immunity. In addition it allows you to
power down a terminal or remove it from the link without disturbing data on the line. This is
useful if you will be moving terminals around a lot, for example, from one office to another.

Modem Connections
Ifyou have chosen a multipoint modem connection you must now decide what type ofmodem to
get.

If you are going to be communicating with an existing modem at a remote computer site, then
you must choose the same type of modem (full duplex or half duplex) as already exists at the
remote computer site.

If you are choosing the modems for both ends of the line, then the following factors may be
helpful in deciding between half and full duplex:

• Half duplex modems are less expensive.

• Full duplex data links are more efficient (because there are no ttline turnarounds") and may
therefore provide better throughput.

• Multipoint is a half duplex protocol in that data can travel in only one direction at a time.
However, there are many line turnarounds due to polling, so it may be advantageous to
minimize the line turnaround time by choosing a full duplex modem.

• Note that if you select half duplex modems they do not have to include the reverse channel
option. The HP multipoint protocol does NOT use the reverse channel, even ifit is physically
present.

Having defined the desired modem characteristics (full duplex or halfduplex), you then select
the appropriate cables and modems using tables 7-2 and 7-3 as a guide. Note that the
designation ttdialed/leased" in table 7-2 refers to the type of telephone company facilities you
will be using. If you plan to make the connection to the remote computer by dialing over the
public telephone network, then the designation ttdialed" applies. If your terminal will be
connected to the remote computer over a set of leased telephone company lines (that is, you will
always be communicating over the same physical telephone lines), then the designation
ttleased" applies.

Note that ifyou wish to establish a multidrop configuration (see figure 7-7), then you must use
a leased line.
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MULTIPOINT INSTALLATION
Only terminals designed for multipoint operations can be used in multipoint networks. The
multipoint options are 021, 027,028,038,047, and 048). Multipoint terminals are broken down
into first multipoint, daisy chain asynchronous, daisy chain synchronous, and DSN data link
terminals.

Table 7-4 lists the terminal multipoint capabilities according to option number.

Table 7-4. Terminal Multipoint Datacomm Capabilities

TERMINAL CAPABILITIES

HP 2625A Port 1 can be used for either an RS-232-C or an RS-422 datacomm connection.
Standard Port 2 is an IBM terminal Bisync port.

HP 2628A The standard 2628A terminal cannot be used for multipoint operations.
Standard
Terminal

Option Port 1 is used for connection to a DSN data link.
021

Option HP first multipoint terminal, for use as the first terminal following the
027 modem in an HP multipoint (either asynchronous or synchronous) daisy

chain. Port 1 is the first multipoint connector.

Option HP asynchronous daisy chain terminal, for use in an HP multipoint, asyn-
028 chronous daisy chain, in any position except the first following the modem.

Port 1 is the daisy chain connector.

Option HP synchronous daisy chain terminal, for use in an HP multipoint,
038 synchronous daisy chain, in any position except the first following the

modem. Port 1 is the daisy chain connector.

Option IBM first Bisync terminal, for use as the first terminal following the modem
047 in an IBM multipoint daisy chain. Port 2 is the Bisync connector.

Option IBM daisy chain Bisync terminal, for use in an IBM multipoint daisy chain in
048 any position except the first following the modem. Port 2 is the Bisync

connector.
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Multipoint Cabling
NOTE: Before physically connecting a terminal to an operational multipoint daisy-chained

line, be sure to first configure the terminal for multipoint operation. The default
datacomm configuration is point-to-point full duplex hardwired. If you physically
connect a point-to-point terminal to an operational line of multipoint terminals, you
will disrupt the operation of the entire line.

Three cables are available for connecting the first multipoint terminal to the modem or
hardwired line: a first multipoint asynchronous cable, a first multipoint synchronous cable
with receive clock, and a first multipoint synchronous cable without receive clock. One
multipoint daisy chain cable is used for both asynchronous and synchronous use. Figure 7-8
illustrates an HP multipoint configuration.

Configuration Cable A

Asynchronous Multipoint 13242T

Synchronous Multipoint 132425
(Receive clock from modem)

Synchronous Multipoint 13242R
(Receive clock from terminal)

NOTE:

1. A 13232U Modem Bypass Cable can
be used to bypass the modems.

2.-j> is a male connector.

3. >is a female connector.

Figure 7-8. HP Multipoint Configuration
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Each cable has at least three connectors (figure 7-8), one for connecting to the modem or
hardwired line (first multipoint cables, or the preceding terminal's cable (daisy chain cable),
another for connecting to the terminal, and a third for connecting to the next terminal in the
daisy chain.

The daisy chain cable has a fourth connector, the ((pass-through" connector, which is used to
preserve continuity in the daisy chain when a terminal is removed from the daisy chain. The
terminal is tak~n offline by disconnecting the daisy chain cable connector from the terminals
datacomm port and connecting it to the cable's pass-through connector.

Multipoint cables are listed in table 7-5.

Option 021 of both the HP 2625A and HP 2628A terminals comes equipped with a cable for
connecting between port 1 of the terminal and the data link adapter of a DSN data link line
(figure 7-9).

--------.~-

2625A, Opt. 021
or
2628A, Opt. 021

---~r------
Data Link

Connection
Box

Data Link
Adapter

Data Link
Connection

Box

NOTE:

1. -I> is a male connector.

2. >is a female connector.

Figure 7-9. DSN Data Link Configuration
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Table 7-5. Multipoint Cables

13242T

13242R

13242S

13242Q

7-22

13242-60014 FIRST MULTIPOINT ASYNCHRONOUS CABLE

Connects the first terminal in a daisy chained group of multi­
point asynchronous terminals to the modem or computer
(hardwired).

Length: 1 or 10 meters (3 or 32 feet).

13242-60016 FIRST MULTIPOINT SYNCHRONOUS CABLE WITH
RECEIVE CLOCK

Connects the first terminal in a daisy chained group of multi­
point synchronous terminals to the modem or computer
(hardwired). Contains a conductor for the Receive Clock sig­
nal.

Length: 1 or 10 meters (3 or 32 feet).

13242-60015 FIRST MULTIPOINT SYNCHRONOUS CABLE WITHOUT
RECEIVE CLOCK

Same as above but without a conductor for the Receive Clock
signal.

Length: 1 or 10 meters (3 or 32 feet).

13242-60017 MULTIPOINT DAISY CHAIN
CABLE (ASYNCHRONOUS OR
SYNCHRONOUS)

Connects a terminal (other than the first one in the chain) to
the preceding and succeeding terminals. Has four connectors:
one male connector connects to the terminal, the second male
connector connects to the preceding terminal's 13242Q cable,
one female connector connects to the succeeding terminal's
13242Q cable, and the remaining female connector is called
the pass-through connector. When a terminal is disconnected
from the network,its 13232Q cable is disconnected from the
terminal and the pass-through connector is connected to the
terminal connector. This enables signals to pass through the
cable from the preceding terminal to the succeeding terminal.

Length: 1 or 10 meters (3 or 32 feet)
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MULTIPOINT CONFIGURATION
Refer to Section 3 for multipoint configuration instructions.

MULTIPOINT PROGRAMMING INFORMATION
This topic discusses programming information of interest to someone who is writing a data
communications driver or controller program to communicate with this type terminal in an
HP Multipoint environment.

HP Multipoint protocol is similar to IBM Bisynchronous communications in that it employs
control characters (embedded in the data stream) to effect an orderly transfer ofdata between
the host computer program and the various terminals.

Multipoint operation requires the following:

• All communications follow a strict protocol.

• Each terminal must have an address that is unique within its communication line.

• Data is transmitted in blocks.

• All data transfers are initiated by the computer.

'. • All terminals on the same communication line must use the same transmission format
(asynchronous or synchronous), the same type of transmission code (ASCII7/ASCIIB), the
same type of parity (O's, ODD, or EVEN), and the same baud rate.

Polling and Selecting
All data transfers are initiated by the computer in one of two ways, polling or selecting. In both
cases, device addresses are used to identify the desired terminal or group of terminals.

TERMINAL ADDRESSES. Each terminal in an HP Multipoint configuration must have an
address that is unique on the communications line on which it is connected (the same address
can, however, be used on two different lines). An address is made up ofa one-character group ID
(GID) and a one-character device ID (DID) (figure 7-10).
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Communication Line

I
ZR I

I
I
I
I

zzl
I
I

_______ J

Group uA"
--------,

I I

AA I I SA

I I
I I I
I L J

I
AS I

I
I

______ --.J

Group uK"
------ ... (Open)

I
KAI

~~:
______ --J

(Open)

Figure 7-10. Multipoint Terminal Addressing
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The device ID is set using the ((Devi ce I D" field of the datacomm configuration menu described
in table 3-4.

The group IDs for polling and selecting are set using the ((PGr oup I D" and ((SGr oup I D" fields of
the datacomm configuration menu described in table 3-4. To use group functions, all terminals
in a group must be ((daisy-chained" together (physically connected to one another so as to share
the same modem or hardwired line).

POLLING. The computer enables data transmission by each terminal by ((polling" each
terminal, individually. The computer may poll the terminals in any order.

Figure 7-11 illustrates the general format of a poll sequence for both asynchronous and
synchronous configurations.

ASYNCHRONOUS

<Ey-><PAD>t<GROUP ID><GROUP ID><DEV ID><DEV ID><~><PAD>

SYNCHRONOUS

<\.><Ey-><PAD>t<\.><GROUP ID><GROUP ID><DEV ID><DEV ID><~><PAD>

•3 or more SYN characters.
tThese PAD characters are optional, but if present, should be FF hex).
The GROUP 10 is used for polling.

Figure 7-11. Poll Sequence Format

GROUP POLLING. To reduce the time and programming required to poll each terminal on a
communication line you can perform a group poll. This allows all of the terminals in a group
(terminals having the same group ID) with queued output data to respond to a single poll
sequence. The terminals respond in order according to their position on the communication line
(with those at the far end of the communication line being held off until all terminals ahead of
them on the string have completed their data transfers). When the last terminal with queued
output data is finished with its transmission it sends an <EOT> to the host computer to
indicate that the group transmissions are completed.

The group poll sequence is similar to the normal poll sequence. The character U (042 octaD is used
in place of the device ID characters. For example, to poll all of the terminals in group A you
could use the sequences illustrated in figure 7-12.

7-25



Data Communications

ASYNCHRONOUS
Group Poll Characters

I \
Er PAD- A A II II ~ PAD

SYNCHRONOUS

·Optional, but if present, should be FF (hex).

I

ET PAD AA""EaPAD

(Group POLL, group A)

...
t

EOT

I
(Terminals of group A have no data to transmit.)

ET PAD BB''''EaPAD

(Group S terminals have no more data to transmit.)

(Terminal group B device; ETB indicates
more text blocks coming from terminal.)

(Terminal group B, device G)

(ETX indicates last text block from terminal.)

,
EOT

I

,
STX Text ETX (BCC) PAD

I

,
STX S G Text ETX (SCC) PAD

I,
ACK1

I

,
ACKO

I

,
ACK1

I

(Group POLL, group B) ,
STX B A Text ETB (BCC) PAD

I

Figure 7-12. Group Poll Sequences

7-26



Data Communications

SELECTING. ttSelecting" occurs when the computer directs a specific terminal or group of
terminals to accept a data transmission.

For example, the sequences illustrated in figure 7-13 select device ttD" in group tta".

ASYNCHRONOUS

~ PAD e e D D ~ PAD
~--..--

Group ID for select Device ID

SYNCHRONOUS

~~~ ~ PAD ~~~ e e D D ~ PAD
'-...-"~

Group ID for select Device ID

*Optional, but if present, should be FF (hex).

Figure 7-13. Select Sequence Format

Note that both the group ID and device ID characters are transmitted twice to reduce line
errors during poll and select sequences. (These transmissions do not use Block Check Charac­
ters.) The two group ID characters must be the same and the two device ID characters must be
the same for a terminal to accept a poll or select sequence. Then, if the group and device IDs are
the same as the terminal's, the terminal responds with an ACKO. After receiving the first block
of data the terminal responds with an ACK1.

GROUP SELECT. A ttgroup select" sequence is used to send a single block ofdata to all of the
terminals in a group. The terminals do not send any response to a group select. (Since there is
no response there is no guarantee that the terminals have received the text.) The text
transmission is appended directly to the end of the group select sequence.

The group select sequence is the same as a device select sequence except that the device ID
character is replaced with a tilde (~) (octal 176). For example, to send data to all of the
terminals in group ttc" you could use the sequences illustrated in figure 7-14.

ASYNCHRONOUS
Group ID
for select Group select characters

* -"--"-
~ PAD c c ~ ~ \ TEXT ~ Bee PAD

'v/
Included in block check

SYNCHRONOUS
Group ID for select Group select characters

* ~-"-

~~~ ~ PAD ~~~ c c ~ ~ \ TEXT ~ Bee PAD
\ I

Included in block check

*Optional, but if present, should be FF (hex).

Figure 7-14. Group Select Sequences
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LINE SELECT. A CCline select" allows you to select all of the terminals on a communication
line. This is also known as CCBroadcast" mode. Both the group and device ID characters are
replaced with tildes ("-). As with the group select, only a single block ofdata may be sent in each
broadcast and the terminals do not send any response.

Figure 7-15 illustrates the general format ofa line select sequence for both asynchronous and
synchronous configurations.

ASYNCHRONOUS
Line select characters. ~ "

~ PAD ~ ~ "- ~ \ TEXT ~ Bee PAD
, I

Included in block check

SYNCHRONOUS
Line select characters

, ,
~~~ ~ PAD ~~~ ~ ~ ~ ~ \ TEXT ~ Bee PAD

, I

Included in block check

*Optional

Figure 7-15. Line Select Sequences

CONFIGURATION STATUS - WHO ARE YOU (WRU). The Who Are You (WRU) control
sequence is a status request from the computer to a terminal group. It is similar to a group poll
except that the terminals respond with status information instead of the normal text data. All
terminals in the group that are turned on will send in their status. Figure 7-16 illustrates the
general format of the status request sequence for both asynchronous and synchronous con­
figurations. The right brace character (175 octal) is used in place of the device LD. This tells the
terminal that a status request is being made.

ASYNCHRONOUS

**
~ PAD GROUP ID }} ~ PAD

SYNCHRONOUS

**
~. ~ PAD ~. GROUP ID
GROUP ID }} ~ PAD

*3 or more SYN characters
* *Optional, but if present, should be FF (hex).

Figure 7-16. Status Request Sequences

The Who Are You (WRU) sequence does not destroy any data that is queued up in any of the
terminals. Consequently it is a good way to see if any of the terminals have any data ready to
send.

Three bytes of status information are returned for each responding terminal. Figure 7-17
shows a typical status request and responses from a terminal group.

The status bytes contain terminal hardware and firmware configuration information. The
content of each of the status bytes is explained in figure 7-18. ')
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Who are you - Group A.

~ STX
GID

FirstDID
STATUS BYTES (3) Device

inETX
GroupBCC

PAD

i
~ STX

GID
2ndDID

STATUS BYTES (3) to N
inETX
GroupBCC

PAD

+

}
After Last.. EOT Device in

+
Group has
Sent Status

I~

ACKO
I

I~

ACK 1
I

~PAD
Er PADAA}}-------

Figure 7-17. Typical Configuration Status Request and Response Sequence
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7 6 5 0 \ GID DID i8P ':r Bee PAD ~BYTE 1 I PARITY I 1 I I '·'I~~

PARITY~ Example: Status bytes "i@P" would be interpreted as follows'

00 = Force O's or 1's "i" 1101000 = odd parity
01 = Even "@" 100000o = ASCII. LRC. < 1000 byte buffers
10 = Odd "P" 101 0000 = no data. terminal in remote
11 = 8-bit data

6 5 4 3 0
MULTIPOINT STATUS BYTES

BYTE 2 I PARITY 11 I I I I I @ 100 0000 110 0000

CODE~
L.J I A 100 0001 a 110 0001

Data Source B 100 0010 b 110 00100= ASCII Address Feature C 100 0011 110 00111 = EBCDIC o= Data source
c

address
D 100 0100 d 110 0100

BLOCK CHECK E 100 0101 110 01011 = No effect e
0:= LRC F 100 0110 f 110 0110
1 = CRC-16

~BUFFER SIZE G 100 0111 9 110 0111
EXTENDED TEXT FEATURE 00 < 1000 H 100 1000 h 110 1000

o = no effect 01 = 1000 to < 2000 I 100 1001 110 1001
1 = Extended Feature 10 = 2000 to < 4000 J 100 1010 110 1010

11 > 4000 K 100 1011 110 1011
L 100 1100 110 1100
M 100 1101 m 110 1101

7 6 5 4 3 2 0 N 100 1110 110 1110

I PARITY I 1 I 10 I 0 I 1 I 0 I 0 100 1111 0 110 1111
BYTE 3

P 101 0000 111 0000P
WAIT TO TRANSMIT~ I a 101 0001 q 111 0001

1 = Terminal is ready to send BUSY (Used with R 101 0010 111 0010

o = Terminal has no data
printerWRU) S 101 0011 111 0011

0= Not busy T 101 0100 111 0100
1 = Busy U 101 0101 u 111 0101

V 101 0110 111 0110
W 101 0111 w 111 0111
X 101 1000 111 1000
Y 101 1001 111 1001
Z 101 1010 111 1010

TERMINAL MODE
[ 101 1011 111 1011

"- 101 1100 111 1100

Terminal WRU PrinterWRU J 101 1101 111 1101
101 1110 111 1110

o= Terminal is in Local o= Printer is offline 101 1111 111 1111
1 = Terminal is in Remote 1 = Printer is on line

Figure 7-18. Configuration Status Byte Contents

Character Mode Transfers
Character mode transfers are not used in an HP multipoint environment. All data is trans­
ferred in block form.
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Block Mode Transfers

All data transfers between the host computer program and any of the terminals in the
multipoint configuration employ data blocks made up of the following three parts:

• Block framing characters

• Text (1 to n characters, where n depends on the terminal configuration)

• Block check character(s)

The block check character (BCC) is used to verify that the data was received without error. If a
data error is detected, the protocol will normally automatically attempt a retransmission of
the block.

The block protocol is designed to operate using either synchronous or asynchronous communi­
cations. Data transmission is done in multiple character blocks. The block size used is limited
by the size of the terminal's communications buffer.

Two forms of text blocks are shown in figure 7-19. The first is a block received from a computer.
Note that no ID characters are used since the terminal or terminals to receive the data have
already been identified by a select sequence. The second block is one sent from a terminal. In
multipoint configurations, since more than one terminal may have been polled, the first text
block sent from each terminal must have the terminal ID included. The ID characters are not
repeated (as in poll and select sequences) since they are included in the block check character.

(a) Received from the Computer

Included in BCC
/ \

(\) (TEXT)(~/~) (BCC)(PAD)
\ /

Included in Block Size

(b) Sent by the Terminal

Included in BCC
I \

(\) (GID)(DID)(TEXT)(~/~) (BCC)(PAD)
\ /

Included in Block Size

Figure 7-19. Examples of Block Transmissions
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TEXTTERMINATION. When the terminal is receiving text (Text-In Mode) it will accept only
the block protocol control character ETB (octal 27), ETX (octal 3), or ENQ (octal 5) as a text
block terminator. Table 7-6 lists the characters used for control of block data transfers.

ETB Indicates the end of a block with one or more blocks to follow.

ETX Indicates the end of the current block and the end of the text transfer.

ENQ Indicates that the current block has been aborted. The terminal will respond
to the ENQ with a NAK to request the retransmission of the aborted text
block.

When the terminal is sending data (Text-Out Mode), it will terminate text blocks with either an
ETB or an ETX character.

All characters sent or received between the STX character and the terminating character must
not be more than 40 milliseconds apart for asynchronous operation. Synchronous operation
requires SYN or DLE SYN characters to be sent as fill characters if no text characters are
ready for transmission. SYN insertion must also be performed at one second intervals within
text blocks.

The terminal may send an STX ENQ as a Temporary Text Delay (TTD) notification instead of
the next block ofdata. This indicates that there is more text to come but that it is not ready to be
transmitted. A TTD should be answered with a NAK to request the transmission of the text
block, or an EOT to reset the terminal to control mode.

Table 7-6. Control Characters Used in Multipoint Data Transmission

ASCII
CONTROL CODE
CHARACTER (HEX) DESCRIPTION

Data link control characters. These characters are used to frame messages and ack-
nowledgements for both transmitted and received text blocks. They are also used to control all
communications in an orderly fashion.

DLE 10 Data Link Escape. This is the first character in two
byte control characters. The DLE character is usually
treated as data when used alone.

ACKO (DLE 0) 10 30 Acknowledge O. These control characters are sent by
the terminal after being selected to tell the computer
that the terminal is ready to accept a text block. They
are also sent by the receiving station (computer or
terminal) after even text blocks (2, 4, etc.) to tell the
sending station (terminal or computer) that the block
was received properly (see ACKl). The alternating
ACKO/ACKI sequence is initialized to ACKO following
select sequence or to ACKI after a poll sequence.
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Table 7-6. Control Characters Used in Multipoint Data Transmission{Continued)

ASCII
CONTROL CODE
CHARACTER (HEX) DESCRIPTION

ACKI (DLE 1) 10 31 Acknowledge 1. These control characters are sent by
the receiving station (computer or terminal) after odd
text blocks (1, 3, 5, etc.) to tell the sending station
(terminal or computer) that the block was received
properly (see ACKO).

WACK (DLE;) 103B Wait Before'I'ransmit. These characters are sent by the
receiving station to indicate that the last block was
properly received but that the receiving station re-
quests that the sender wait before sending the next
block. The sending station should then send an ENQ.
The receiving station will then return an ACKO/l if it
is ready to receive data or a WACK in order to continue
waiting. When the terminal needs to send a WACK, it
will send the first WACK immediately. Subsequent
WACKs will be sent two seconds after receipt of the
ENQ.

NAK 15 Negative Acknowledge. This character is returned in
response to a text block to indicate that the block was
rejected because of a bad block check, parity error,
framing error (async only), or character overrun.
When received by the terminal after it has sent a text
block, the terminal will retransmit the block.

ENQ 05 Enquiry. This character is always used to terminate a
POLL or SELECT sequence (except for group and line
selects). It is also used by the sending station to request
a retransmission of the acknowledgement for the pre-
vious text block. When used as a block terminator,
ENQ indicates that the computer has aborted the
block (forward abort or TTD). The terminal will
respond with a NAK to acknowledge the abort com-
mand. The terminal will not terminate a block in this
manner, although it will send STX ENQ as a TTD.

STX 02 Start ofText. This character must be the first character
in every text block. It tells the receiving station to
begin accumulating a block check character. The STX
character is not included in the block check.

7-33



Data Communications

Table 7-6. Control Characters Used in Multipoint Data Transmission{Continued)

ASCII
CONTROL CODE
CHARACTER (HEX) DESCRIPTION

ETB 17 End ofTranmission Block.This character is used to tell
the receiving station to stop accumulating a block
check character and that the next character transmit-
ted will be the block check character. The ETB charac-
ter must follow the last character in all text blocks
except the last text block of a message. The ETB char-
acter is included in the block check character ac-
cumulation. (See the ETX character.)

ETX 03 End ofText. This character must be the last character
of the last (or only) text block in a message. It tells the
receiving station to stop accumulating a block check
character. The ETX character is included in the block
check character. (See the ETB character.)

EDT 04 End of Transmission. When this character is sent or
received by the terminal, it causes the terminal to
switch to Control mode. It is sent by the terminal after
sending the last text block of a message to the com-
puter, in response to a POLL sequence when it has no
data to send, or while receiving a block of text which it
has found to be greater than the total buffer size C~Hum

Buf 5" times ~(Buf 5 i z e"), as selected on the datacomm
menu. An EOT is sent by the computer following the
last text block in a message to indicate that the com-
puter has no more data to send or when the computer
wants to abort the communication sequence.

RVI (DLE <) 103C Reverse Interrupt. This character is sent by the com-·
puter to acknowledge that the last text block was prop-
erly received (see ACKO and ACKl) and at the same
time to request that the terminal stop sending as soon
as possible. When this character is received by the
terminal, the terminal will immediately send an EDT
to the computer. The terminal sends the RVI sequence
when in Text-In mode and the. key is pressed. This
indicates that the terminal properly received the last
text block but requests the computer to stop sending
text as soon as possible.
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Table 7-6. Control Characters Used in Multipoint Data Transmission{Continued)

ASCII
CONTROL CODE
CHARACTER (HEX) DESCRIPTION

TTD 02 05 Temporary Text Delay. This character is sent to inform
the receiving station that the sender is temporarily
out of text but that there is more to follow. The receiver
must respond with a NAK for the sender to continue.
This sequence will continue until the sender has more
data to send. The first TTD will be sent immediately.
SubsequentTTDs will be sent two seconds after receipt
of the NAK.

Transmission control characters. These characters are used to initialize, synchronize,
and terminate data without affecting data integrity.

SYN 16 Synchronous Idle. This eharacter is used to establish
and maintain character timing between sending and
receiving stations. At the beginning of each transmis-
sion a minimum of three SYN characters are required.
During transmission two SYN characters are inserted
at one second intervals. SYN characters should also be
inserted at one second intervals into all data sent to
the terminal, although the terminal will only initiate
error recovery if it does not receive a SYN character
within three seconds.

PAD 7F or FF PAD. This character is used to ensure that the last
character of every transmission has time to be prop-
erly received before the receiving station begins
transmitting. All transmissions must be terminated
with a trailing PAD. (Note that accuracy of the PAD
character cannot be guaranteed.) In addition, a trail-
ing PAD may be used after an EaT when it is used in a
POLL or SELECT sequence. In this case, if the PAD is
issued, it must be a 7F or FF (hex), although FF (hex) is
preferred. If the trailing PAD character is not used,
the communications interface will wait at least 40
msec before continuing to allow all data to be properly
received. This may significantly slow communications.

DLE EaT 10 4 Disconnect. When this sequence is received by the ter-
minal instead of a normal response or text block, the
terminal will attempt to disconnect the modem at-
tached to the communication line. This sequence
should only be used on switched lines.
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DATA CHECKING. There are two types of data checking used with the multipoint protocol.
The first is a check of each character as it is received and is called a vertical redundancy check
(VRC) or parity. This check is only used for ASCII characters. The second is a check of an entire
block ofdata and is called a block check. Two types ofblock checking are available. The first is a
Longitudinal Redundancy Check (LRC). The second is a more complex method called a Cyclic
Redundancy Check (CRC). Note that a CRC is a more thorough form of data checking than a
LRC and that both the HP 1000 and 3000 computers use the CRC.

Character Checking. The vertical redundancy check is also known as a parity check. When an
ASCII character is transmitted by the computer or the terminal, the high order (eighth bit of
each character is set to a cC1" or a cCO" to make the number of CC 1" bits in the character either even
(EVEN parity) or odd (ODD parity). There is also a variety ofVRC in which the parity bit is
always set to a "0" or a "I". The parity must be the same for both the computer and the ter­
minal. For example, if even parity is used the high order bit of each character would be set to
cause the number of "I" bits in the character to be even.

Character checking is not done when ASCII8 codes are used or when operating in transparency
mode.

The types of\lRC available for use in a multipoint configuration are as follows:

EVEN, ODD,
O's (parity bit always zero)
l's (parity bit always one)

NONE (no parity used - 8-bit data only)

Block Checking. Each block includes a Block Check Character (BCC). The BCC is in addition to
the parity bit associated with each character (VRC). The BCC can be either a one-character
(LRC) or two-character (CRC) check sum. To select which type of block checking you want
performed you use the cCBCC" field of the datacomm configuration menu described earlier in
this section.

The LRC character is a 7-bit check sum obtained by exclusive cCOR"ing the low order 7 bits of
each character included in the text block. A parity bit (VRC) is then added to this character
when it is transmitted. ForASCII8 all 8 bits are cCOR'ed" together and no parity bit is generated
for the LRC character.

The CRe is a 16-bit (two-character) check sum calculated using a formula that is compatible
with that used by the IBM Bisynchronous communications protocol. VRC parity is never added
to these characters.

TRANSMISSION CODE (ASCII7/ASCII8). The terminal can be set to use ASCII 7-bit or
ASCII 8-bit data code. The uASCII8" designation specifies that 8-bit codes (with no VRC
conversion) be used. All terminals on the same communication line must use the same
transmission code. You use the CCCode" field of the datacomm configuration menu to select the
desired type of transmission code.
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BUFFER SIZE. You must set the amount of terminal memory allocated for use as input and
output communication buffers. When the terminal is inputting data it uses this space for input
buffers. When the terminal is outputting data the buffer space is divided into two or more
output buffers. The basic terminal configuration uses two 250 byte output buffers.

When the terminal is selected, any data waiting in the output buffers is lost. The output buffers
then become input buffers to hold data sent from the computer until the terminal can process
the characters.

The terminal will respond to select sequences and incoming text blocks with a WACK when
there are no input buffers available. The terminal will respond with an ACK as soon as a buffer
becomes available. Note that if too large a block is sent to the terminal following the ACK, it
may result in a buffer overflow and an EOT will be returned. In such a case, either reconfigure
the terminal to a larger buffer size, or reduce the buffer size of the host computer.

Memory is allocated from the terminal's display memory so that the larger the buffer size, the
smaller the amount available to display memory.

The output buffer size can range from 128 to 2048 bytes. It is set using the ~Bu f 5 i z e' field of the
data comm configuration menu. The maximum input buffer size is determined by multiplying
~~Bu f 5 i z e" by HNumBu f 5", both as specified on the datacomm configuration menu. Refer to
"Choosing Buffer Sizes for Multipoint Configurations", in Section 3, for information on selecting
the buffer size.

Additional header and framing characters will be added to the output buffers depending upon
other configuration parameters specified.

SYN CHARACTERS. In asynchronous configurations you can use the ~~Ins SYN" field to
cause SYN characters to be inserted at the beginning of each transmission and at 1 second
intervals until the end of the transmission. This is done automatically for sychronous con­
figurations.

TRANSPARENCY MODE (BINARY OPERATION). Transparency mode allows you to
send and receive 8-bit binary data. This allows the sending of data bit patterns that might
otherwise be interpreted as control characters.
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This mode is controlled with the following character sequences:

OLE STX Starts transparency.

OLE ETX Ends transparency.
or

OLE ETB

OLE OLE Allows one DLE character to be sent. Note that this will vary with the parity
used.

OLE SYN Allows one SYN character to be sent (for synchronous operation). Not in­
cluded in text or BCC.

OLE ENQ Aborts current transmission. A BCC character is not expected.

Once in transparency mode, in order to send HP multipoint protocol control characters and
have them interpreted as control characters rather than binary data the control character
must be preceded by a single <OLE> character. Single <OLE> characters are seen as the
beginning of control sequences rather than data. The first <OLE> character of the above
sequences is never included in the BCC.

OLE insertion is not done for control characters that are not used as part of the protocol (such ~"'"

as <CR>, <LF>, <HT>, <VT>, <OCI>, or <DC2». ':9

The terminal always accepts transparent data. To cause it to send transparent data you use the
~~Xmi tXpar" field of the datacomm configuration menu described earlier in this section. If this
feature is enabled the terminal will ALWAYS send transparent data.

Note that whenever control character sequences are used in transparent mode they must have
proper parity or they will not be interpreted as control characters.
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Multipoint Operating States
A terminal in an HP Multipoint configuration is always in one of the following three operating
states:

Control Mode:

Text-In Mode:

Text-Out Mode:

In this operating state the terminal is either waiting to be polled/selected
or is in the process of being polled/selected.

In this operating state the terminal has been selected and is actually
receiving data. The terminal remains in Text-In Mode until it sends or
receives an <EOT>, at which time it then switches back to Control Mode.

In this operating state the terminal has been polled and is actually
transmitting data. The terminal remains in Text-Out Mode until:

1. It sends or receives an <EOT>; or

2. It passes control to a subsequent terminal in the daisy-chained group.

In either case the terminal then switches back to Control Mode.

Table 7-7 summarizes the block protocol control characters used in these modes.

HP Multipoint Protocol Control Sequences

The HP multipoint protocol requires specific control sequences to acknowledge text block
transfers, terminate text transfers, or to inform the sender or receiver ofstatus changes. These
sequences consist of one or more data link control characters. A list of these control characters
is presented in table 7-6. A summary of the uses of these characters is presented in table 7-7.

Figure 7-20 illustrates the operation of the various control characters used in the HP multi­
point protocol.
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Table 7-7. Summary of Block Protocol Control Characters

CONTROL

POLL SELECT
RESPONSE RESPONSE

STX-«TEXT"-ETB/ETX Positive response to
POLL.

«EOT" Negative response to
POLL. Terminal has no
TEXT to xmit.

tfENQ"

"RVI" Terminal acknowledges
select, but requests the
CPU to stop sending
(.).

fl\CKO/ACKl" Terminal tells CPU that it
is ready to accept TEXT
(ACKO).

rtWACK" Term is temporarily busy
(term has no available
buffers). Cannot accept
TEXT.

rtNAK"

I

STX-GID-DID-CN-ETX • has been pressed.

I

STX-ENQ (rtTTD")
,
i
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Table 7-7. Summary of Block Protocol Control Characters (Continued)

TEXT-IN TEXT-OUT

RECEIVED TRANSMITTED RECEIVED TRANSMITTED

Sent by CPU as a response Sent by terminal as a
to an ACK received from response to an ACK
terminal. received from CPU.

CPU has no moreTEXT to Terminal has detected CPU has decided to abort Term has no moreTEXT to
xmit to terminal. data overrun. This is a terminal xmission. send to CPU or has just

permanent condition, as received an ttRVI".
the size of the transmis-
sion exceeds the size of the
terminal input buffer.

CPU requests terminal Term requests CPU
send last TEXT response. retransmit last response

to TEXT.

Terminal acknowledges CPU acknowledges last
last text block and re- TEXT block & requests
quests the CPU to stop term send ttEOT".
sending ( .).

Terminal tells CPU that CPU tells term that last
last TEXT block was TEXT that term sent was
received OK. OK.

Term acknowledges last CPU acknowledges last
TEXT block received is TEXT b~ .k sent by term,
OK, but now term has no but tells term to wait be-
more buffers & cannot ac- cause CPU does not have
cept more TEXT. any more buffs.

Term detected error in last CPU detected error in last
TEXT block CPU sent. In- TEXT block term sent. In-
valid VRC/BCC, etc. This valid VRC/BCC, etc.
includes temporary buffer
overrun, where size of
transmission does not ex-
ceed size of terminal input
buffer.

CPU is temporarily out of Term is temporarily out of
text. The terminal must data.
respond with a NAK.
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Computer Line

Control Mode

Terminal

POLL
Sequence No response (Terminal

does not recognize
POLL sequence as
valid for this terminal

EOT
(Terminal has no
data to send in
response to POLL)

Text Block (Ter­
minal responds
to POLL by
transmitting text
terminal goes in­
to Text-Out mode)

STX. GID. DID. CN . ETX
Terminal • key
has been pressed

Select
Sequence No response (Ter­

minal does not
recognize SELECT
sequence as valid for
this terminal)

WACK
(Terminal is tem­
porarily not able
to accept Text
because of lack
of buffer. space)

ACKO
(Terminal ack­
nowledges that it
is ready to accept
Text terminal goes
into Text-In mode)

RVI
(Terminal acknowledges
that it is ready to accept
text, but.
key has been pressed,
terminal goes into Text­
In mode.)

Text-Out Mode

goes Into CONTROL mode)send

Computer Line Terminal

+ +
Text block

ACKOorACK1 EOT (Computer decides
(Computer to abort current terminal
acknowledges operation)
Text block as HI - Terminal stops operation and goes into
good) -

NAK (Computer detects bad VRC CONTROL mode

or invalid block check character)

" " I - Terminal retransmits last Text block-
RVI (Computer acknowledges Text

uter block as good but tells terminal to stop)
wledges I - Terminal sends EOT and goes intoxt block -
lis ter- CONTROL mode
that
ter has - Terminal transmits next Text block. If all
re buffer - Text blocks transmitted, terminal sends
for add'i EOT and goes into CONTROL mode

I - Terminal sends ENQ- -t + - ENQ

eply EOT (Computer decides to abort
(Terminal response to WACK)

uter current terminal operation)
smits its I - Terminal stops operation and goes into
us reply) - CONTROL mode- Terminal responds in one of the ways- listed above (dependent on content of

_ computer's last reply)

+ + - TID
NAK (Computer acknowledges (Terminal is temporarily out of data)

puter delay and is ready for more text) -es to - Terminal responds in one of the ways
current listed above
·rloperation.) - Terminal stops operation and goes into- CONTROL mode-, -- EOT

Computer interprets EOT as the (All Text blocks completed
terminal having no more Text to or RVI received. Terminal

EOT
(Com
decid
abort
termin

Last R
(Comp
retran
previo

WACK
(Comp
ackno
last Te
but te
minal
compu
no mo
space
text)

Figure 7-20. Operation of Block Protocol Control Characters
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TerminalLine

Computer is
notified of overrun

Text-In Mode
Computer

Text Block ----I;.~---1---....,.-----_r_-----.,........-----~----____,

EeT +
(Terminal detects
an incoming text
block larger than
its total buffer
.:ize.) I

Computer should
attempt to retrans­
mit a number of
times then abort if
unsuccessful

In response,
computer either
sends EOT (to put
terminal in
CONTROL Mode)
or sends ENQ
awaiting an ACKO
or ACK1

In response the
CPU will send an
EOT (puts terminal
in CONTROL mode)
or send more text

Computer should
send next Text
block or EOT

--
WACK
(Terminal ack­
nowledges last Text
block but has no buf­
fer space left for more
Text blocks.)

I

RVI
(Terminal ack­
nowledges the last
text block but user
has requested CPU to
stop sending.

I

'r
ACKOorACK1
(Terminal ack­
nowledges last
received Text
block as good),

ENQ
(Computer re­
sponds to WACK)

Computer
responds in one of
the ways listed
above (dependent
on content of
computer's last rep~)

EeT

--

t
Last reply (Terminal retransmits its previous response)

I

t
Computer has no more data to send to terminal. Terminal
goes into CONTROL mode

TTD
Computer is tem­
porarily out of data

t
NAK
Terminal acknowledges delay and is ready for more text
J

Figure 7-20. Operation of Block Protocol Control Characters(Continued)
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BREAK KEY OPERATIONS.The. key allows the user to tell the host computer program
that he wants to abort the current operation.

When the terminal is in Text-In mode and the. key is pressed, the terminal sends an RVI
«DLE» instead of an ACKO or ACK1 after the current text block is received. The host
program must then respond to the RVI in an appropriate manner.

NOTE: In some cases the terminal does not get a chance to transmit the RVI and you will have
to press the. key a second time. Before doing so, however, you should wait a
reasonable period of time (approximately 3 seconds) because all of the data in the
input datacomm buffers when the. key was pressed must be transferred to the
display before the ttbreak" is visibly evident.

When the terminal is in Control mode and the. key is pressed, the terminal clears all data in
the datacomm output buffers (the data is lost) and then sends <STX> GID DID <CAN>
<ETX> in response to the next poll from the host. The host program must then respond in an
appropriate manner.

When the terminal is in Text-Out mode the. key is acknowledged at a later time.

Monitor Mode
Monitor Mode allows a terminal to monitor the data transfers between the computer and other
multipoint terminals on the same communication line. This is a useful technique when
developing communications programs or testing multipoint networks.

The monitor must be placed in the line between the computer and the other terminals in order
to monitor both sides of the communication exchanges. Figure 7-21 shows a sample communi­
cation line using a terminal in Monitor Mode. (Note that the monitor cannot detect data sent
from terminal AA to the computer.)

Note that the monitor will not respond to poll or select sequences addressed to it while in
Monitor Mode.

Monitor Mode is enabled and disabled using the MON I TOR MODE function key (press ., then
service keys_, and then MONITOR MODEIIII). When enabled, an asterisk appears in the
uMONITOR MODE" label display. Note that Monitor Mode cannot be enabled while the
datacomm portion of the terminal is active.

While in Monitor Mode, data communications between the computer and udownstream"
terminals will be displayed on the monitor. Data from terminals will be framed by ttless than"
and ttgreater than" symbols «data» and will include control and Block Check Characters
regardless of parity errors, framing errors, or block check errors (see figure 7-22).
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In group poll operations the last three characters of the poll sequence (second ,ENQ,PAD) may
be distorted due to the response of polled terminals (see figure 7-23). Once a terminal detects
the first double quote character ("), it begins its response with a transition on the Request to
Send (CA) line. This causes the monitor to begin watching for data from the terminal instead of
the computer. This distortion occurs only within the monitor and does not affect the operation
of either the computer or the other terminals.

If the monitor terminal is configured with a communications buffer that is smaller than that
being used by either the computer or responding terminals a data overrun may occur (this
error may, however, also occur at high baud rates regardless of the buffer size). A cancel
character (octal 030) will be displayed at the point where the data overrun occurred (see figure
7-24). To help prevent data overrun, make sure that the buffer used in the monitor is at least as
large as the largest buffer used by any responding terminal.

Terminal
AA

Terminal
AS

Terminal in
Monitor Mode

Terminal
AC

Figure 7-21. Communications Line Using a Monitor
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Computer:
Terminal:
Computer:
Terminal:
Computer:
Terminal:

Monitor
Display

Computer:
Terminal:
Computer:
Terminal:
Computer:
Terminal:
Computer:
Terminal:

Monitor
Display

)"ITTFF'-I<
"I
)C,ITTFF,-<
I\TFTh1~ 1~ a block of text to be ~ent to a computer~~\~X21

)\11<
"I

>C,ITTFF'-I<C,I>C,ITTFF~.<\TFTh1515 a block of text to be 5ent to a computer~

~\~XzI>\11(C,I)C,ITTFF'-I<C,1

a) From Terminal

)"ITTrF'-I<
"I
>C,lttFF'-I<
\01
)\Th1~ 15 a me55age to be 5ent to a termlnal~~\~\X.<

\11
>"I"ITTFF~I<

"I

)C,ITTFF\.<C,.>C,.TTFF\<.c,.>c,.ttFF~.<\OI>\Thl~1~ a me~~age to be ~ent to a termlna
l~~\\\XI<\'I)C,lc,ITTFF\<I~I)~.TTFF\.<C,I>c,ITTFF\I<c,l>C,ITTFF~I<C,I>c,ITTFF\I<C,I)C,.TTF

F'-I<C,I
b) From Computer

Figure 7-22. Sample Data Transfers Displayed in Monitor Mode

Distorted Character

(Should be .... )~

>lrlrrIlL>lrlrr'\<IrI>lrlrrIlZ <lrl

Figure 7-23. Character Distortion in Group Poll

~S~ctlon V Deta COmmunlcatlon5. - Th15 5~ctlon d~5crlbe5 the termlnal'5~

~communlcatlon functlon and glve5 procedure5 for configuring the terminal~

~to me~t variOU5 c~{'I>\;I<\I>\;I<\I>\;I<\I>\;I<\I>\;I<\I>\;I<\I>\;I<\1>~;I<\I>~

;1<\1>\;1<\1>\;<1\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<
\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\>1\;1<\1>\;1<\1>\;1<\1>
\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;<1\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\>1\;1
<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\>1\;1<\1>\;1<\1>\;1<\1
>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\I>\;<I\I>\;I<\I>\;I<\I>~;

<1\1>\;1<\1>\;<1\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\
1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\>1\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\
;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<\1>\;1<
\1>\;I<\I>\;I<\I>\;I<\I>\;I<\I>\OI<\ommunlcation requlrem~nt5.~

~S~ction VI Statu5. - Th15 5~ction de5cribe5 how to obtaln and interpret~

~Sectlon VII In5tallation. - Th15 5ectlon ontaln5 5tep-by-5tep procedure5~

~for ln5talling and configurlng the terml ~ ~

~a procedur~.for rethreeding cartridge tap~5 ~

~The de5crlptlon5 in th15 manual U5e the foll ~ln9 text conv~ntlon~:~

L,Cit
~\~J?I>~I~ITTFF\I<\TFommunlcatlon requlrement5.~

Cancel Character
Indicates Data Overrun

Figure 7-24. Data Overrun Indication
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MALFUNCTION IN A MULTIPOINT ENVIRONMENT
In a multipoint environment, several terminals share the same communication line to a
computer. To avoid the garbling of data over this line, the computer assumes complete control
concerning which terminal may send information and which terminal may receive informa­
tion. However, if a power failure or some other disruption occurs and the communication line
comes down, you must take steps to ensure that your terminal is in a proper receiving state. In
particular, if the line goes down while your terminal is waiting for another terminal to send or
receive data, your terminal may continue to wait until the host computer sends an EDT.
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Status

INTRODUCTION

8

Status requests are issued as escape sequences. On receipt of a status request, the terminal
sends a block of status data to the computer. This data is in the form of a data block, such as is
generated in Block mode. For handshaking and block-terminating character information,
refer to Section 9.

There are seven types of status requests:

1. Terminal Identification. This request is the means by which your program determines
the kind of terminal it is communicating with.

2. Terminal Features. There are four types of terminal features requests: alphanumeric
capabilities, graphics capabilities, interface capabilities, and amount of RAM memory.

3. Primary Terminal Status. This request returns seven bytes that report the status of some
of the latching keys, various error and pending flags, and the following Terminal Configu­
ration menu fields:

XmitFnctn(A)

SPOW(B)

InhEolWrp(C)

Line/Page(D)

InhHndshk(G>

InhDC2(H>

4. Secondary Terminal Status. This request returns seven bytes that report the status of the
memory lock, buffer memory, and I/O firmware.

5. Device Status. This request returns three bytes th~t report the status of the integral
printer or external device.

6. Cursor Position Sensing. This request returns an escape sequence containing the row and
column in which the cursor is located. Cursor position sensing is described in Section 4.

8-1



Status

7. Command Completion Status. This request returns one character (S, F, or U) to indicate
the completion status of the last command sent to the terminal. It can indicate satisfac­
tory completion (S), failure (F), or interruption of the operation by the terminal operator
pressing the 1:1 key (U).

The escape sequence used for each of the above requests and the format of the returned status
information is presented in the following paragraphs.

STATUS TRANSFER HANDSHAKING
All status requests are treated as block transfers. In response to a status request, the termi­
nal transmits an escape sequence, followed by a series ofdata bytes, followed by a terminator.
The terminator is as follows:

Character Mode:

Block Line Mode:

Block Page Mode:

<CR> or <CR>< LF>

<CR> or <CR>< LF>

<Block Termi nator >

In either Character mode or Block Line mode, the <CR><LF> is used ifAuto Linefeed mode
is enabled. In Block Page mode, the block terminator is as selected on the Terminal Configu­
ration menu. The default block terminator is <RS>.

The type of handshaking used is determined by the setting of the InhHndShk and InhDC2
fields of the Terminal Configuration menu as follows:

InhHndShkCG) =NO DCI
Inh DC2CH) =YES or NO

InhHndShkCG) =YES No handshake
I nh DC2CH) =YES

InhHndShkCG) =YES DCI/DC2/DCI
Inh DC2CH) =NO

Note that a status request escape sequence resets the «block trigger received" flag. This
means, for example, that if you are using the DCI handshake and the terminal receives a
<DC1> followed by the request, it «forgets" that a block trigger was just received and thus
will not send the data immediately. The terminal must receive another <DC1 > before it will
start the data transfer.
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STATUS TRANSFER PRIORITY
When handshaking is in effect and more than one status request is received, status data
transfers are constructed and sent in the order of the block transfer priorities shown below.
Only one status transfer occurs for each complete handshake, although more than one may be
pending.

PRIORITY OF BLOCK TRANSFERS

highest

lowest

Primary status (Ec A)

Secondary status (Ec "')

Device status (Ec &p<n>A)

Cursor sense (Ec ' or Ec a)

Transmit user keys (fl-fB) type

Display transfer (. key or Ec d)

Command completion status (S, F, or U returned)

Terminal ID and capabilities (Ec *5 A
)

If more than one status request of the same type is received, only the most recently received
is acknowledged and sent when the handshaking is completed.

TERMINAL IDENTIFICATION
You request the terminal ID status by issuing the following escape sequence:

Ec *5 A or Ec *S 1 A

The terminal responds by sending back the following five-character string:

26.20A

INTERPRETING STATUS
For status requests, the terminal returns an escape sequence followed by a string of bytes.
The status information is contained in the lower bits of each byte. The upper bits are set so
that the byte translates into an ASCII printing character (characters with ASCII decimal
values from 32 to 126). The format for primary, secondary, terminal capabilities, and device
status requests is shown in figure 8-1, 8-3, 8-5 and 8-10, respectively. Notice that the upper four
bits of each byte in figures 8-1 and 8-3 are set to "0011", which limits the ASCII decimal values
to a minimum value of 48 (for these requests), well within the range of ASCII printing charac­
ters. The format for terminal capabilities status bytes is similar.
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ASCII Status Characters

ASCII
Character

a
1
2
3

4
5
6
7

8
9

<

>
?

TERMINAL STATUS

Binary

0011 0000
0011 0001
0011 0010
0011 0011

0011 0100
0011 0101
0011 0110
0011 0111

0011 1000
0011 1001
0011 1010
0011 1011

0011 1100
0011 1101
0011 1110
0011 1111

Terminal status is made up of 14 status bytes (bytes 0-13) containing information such as
display memory size, strap settings, configuration menu settings, and terminal errors. These
14 status bytes are displayed below the self-test screen pattern when the TERM I HAL TEST key
(in the ((service keys" set of function keys) is pressed. There are two terminal status requests:
primary and secondary. Each returns a set of 7 status bytes.

Primary Terminal Status
You request the first set of terminal status bytes (bytes 0-6) by issuing the following escape
sequence:

Ec A

The terminal responds with an Ec \, and seven status bytes followed by a terminator. A
typical primary terminal status request and response is illustrated in figure 8-1. The exam­
ple assumes that the DC1 handshake is being used and that the appropriate terminator is a
<CR>. Figure 8-2 illustrates the function of each bit in each byte.
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BYTE ASCII

COMPUTER

DC1

I .. ~ \rO?41 CR

Byte 0 Byte 6

BINARY

TERMINAL

STATUS

Status

a 0011 0000---Function key transmission disabled

II I Space overwrite latch disabled
~,----Cursor wrap around disabled

""------Strapped for line

o

2

5

?

o

2

0011 1111
11........1_1 ~15K bytes of display memory

00t1 0000

II Disable handshaket===:= Inhibit DC2 disabled

0011 1111---Upper case only

~
I Block mode

Auto line feed
Terminal sends secondary status (always 1)

0011 0100
.....1 ---- ENTER key has been pressed

0011 0010---No data comm errors

II

' Last Self Test ok
No loader checksum errors (always 0)

",-,----No device errors

Configuration
Straps A-H

6 a 0011 0000
....11""'---- No device status or device operation status pending

Figure 8-1. Terminal Primary Status Example.
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PRIMARY STATUS BYTES

BYTE 0 DISPLAY MEMORY SIZE

1K bytes

2K bytes

---4Kbytes

""------8K bytes

BYTE 2 CONFIGURATION STRAPS E-H

Strap F

Strap G (DC2 Handshake)
1 = yes (Enabled)
o = no (Disabled)

This byte specifies the amount of display memory
available in the terminal.
Note that "1111" specifies 15K or more bytes.

a.....----Strap H (Inhibit DC2)
1 yes (Enabled)
o = no (Disabled)

BYTE 1 CONFIGURATION STRAPS A-D BYTE 3 LATCHING KEYS

Strap A
(Function Key
Transmission)
1 = yes (Transmitted)
o = no (Not transmitted)

Strap B
(Space Overwrite Latch)
1 = yes (Enabled)
o = no (Disabled)

4

CAPS LOCK key
1 upper case only
o upper and lower case

BLOCK MODE Key
1 block mode
o character mode

""-----AUTO LF Key
1 auto LF
o = no auto LF

Strap C
(Inhibit End-of-Line
Wraparound)
1 = yes (Enabled)
o = no (Disabled)

lo.....----StrapD
Page/Line
1 Page
o = Line

""------Terminal sends
secondary status

Figure 8-2. Terminal Primary Status Bytes
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PRIMARY STATUS BYTES (cont'd)

\.

BYTE 4

BYTES

TRANSFER PENDING FLAGS

Cursor Sense Pending
1 = yes
o = no

Function Key Pending
1 = yes
1 = no

-----ENTER Key Pending
1 = yes
o = no

~--- Secondary Status Pending
1 yes
o = no

ERROR FLAGS

Data Comm
1 = parity or buffer

overflow error
o = no error

Self Test
1 = no error
o = error

'-----Device Error
1 error
o = no error

BYTE 6 DEVICE TRANSFER PENDING FLAGS

Device Status Pending
1 = yes
o = no

Device Operation Status
Pending
1 yes
o = no

Figure 8-2. Terminal Primary Status Bytes (Continued)

Secondary Terminal Status
You request the second set of terminal status bytes (bytes 7-13) by issuing the following
escape sequence:

Ec "'-

The terminal responds with an Ec I, and seven status bytes followed by a terminator. A
typical secondary terminal status request and response is illustrated in figure 8-3. The
example assumes that the DCl handshake is being used and that the appropriate terminator
is a <CR>. Figure 8-4 illustrates the function of each bit in each byte.
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COMPUTER TERMINAL

BYTE

7

8

ASCII

o

5

BINARY

0000

0101

STATUS

No buffer memory installed.

(Always five)

9 3 0011---Auto terminate enabled ] Configuration
, I Clear termintor enabled Straps

Self Test enabled J-L

10 0 0000--- Do not send escape codes to printer
II Compatibility mode off

11 0 0000 (Always zero)

12

13

8-8

o

0001---Data comm self-test inhibited

0000
,~--- Memory not locked

Figure 8-3. Terminal Secondary Status Example.
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SECONDARY STATUS BYTES

BYTE 7 BUFFER MEMORY

1K bytes

2K bytes

'----4K bytes

L....----8K bytes

Memory installed in addition to display memory that is
available for use as data buffers (Always 0).

BYTE 9 CONFIGURATION STRAPS J-M

Strap J (Auto Terminate
1 = yes (Enabled)
o = no (Disabled)

Strap K (Clear Terminator)
1 = yes (Enabled)
o = no (Disabled)

Strap L (Self Test Inhibit)
1 = yes (Inhibit test)
o = no (Allow test)

'------Strap M

Strap M does not apply to the terminal.

BYTE 8 TERMINAL FIRMWARE CONFIGURATION BYTE 10
(always five)

110 firmware installed

o No APL Firmware

Terminal
identifies
self

'------0 Non-programmable
terminal

CONFIGURATION STRAPS N-R

Strap N (Printer Escape
Code Transfer)
1 open (Send ESC

code)
o closed (Do not send

code)

Strap P Compatibility
Mode (Scaled)
1 Enabled
o = Disabled

Strap a Compatibility
Mode (Unsealed)
1 Enabled
o = Disabled

------Strap R

a P
o 0 Compatibility Mode off
o 1 Scaled Compatibility

mode
o Unsealed Compatibility

mode
Compatibility Mode off

Figure 8-4. Terminal Secondary Status Bytes

8-9



Status

SECONDARY STATUS BYTES (cont'd)

BYTE 11 CONFIGURATION STRAPS S-V
(always zero)

BYTE 13 MEMORY LOCK MODE

Strap T

locked in row ~ 0
locked in row 0
(memory overflow
protect)

Strap U

L------Strap V

Straps S-V do not apply to the terminal.

1 memory lock on
o memory lock off

0....---1 memory full
o memory not full

BYTE 12 CONFIGURATION STRAPS W-Z

Strap W (Data Comm Test)
1 = yes (Inhibit)
o = no (Allow)

Strap X

Strap Y

'------Strap Z

Straps X, Y, and Z do not apply to the terminal.

Figure 8-4. Terminal Secondary Status Bytes (Continued)

TERMINAL CAPABILITIES
Four requests can be issued for terminal capabilities: alphanumeric, graphics, interface
capabilities, and amount of RAM memory. These requests are generated with the following
escape sequence:

Ec *S (x)"

where ((x" selects the request type, as follows:

X REQUESTED INFORMATION

-1 Alphanumeric capabilities.

- 2 Graphics capabilities.
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-3 Amount of RAM memory.

Status

-4 Interface capabilities.

The terminal responds with a string of bytes. The first byte indicates the number of status
bytes in the response (this byte does not include itself in the count). The following byte(s)
contain the requested data (figures 8-5 through 8-9).

If the ttx" parameter is less than -4 (-5, -6, etc.), a single byte, the tt@" character (01000000), is
returned, indicating 0 status bytes. If ttx" is greater than 1 and the terminal contains graph­
ics, then graphics status information is returned. If the terminal does not contain graphics
and ttx" is an unsigned or positive number, the terminal returns its identity (2620A).

COMPUTER TERMINAL

Et: *s -1 A DC1
~

Byte 0

BVlE ASCII BINARY STATUS

o

2

B

0/0

01 ,000010,
'L-----String length (no. of bytes) = 2

001 00101---Simple edit checks incorporated

El
l Extended edit checks not incorporated

. . Modified data tags incorporated
Forms cache not incorporated
(Not used)

001 00001---Security enchancement supported
L-....I

1
r Color not incorporated

1-.----(Not used)

Figure 8-5. Terminal Capabilities (Alphanumeric- Typical) Status Example
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BYTE 0 STRING LENGTH

'------ String Length

BYTE 1 FORMS CHARACTERISTICS

Not Used -------

Forms Cache --l

1 = yes
o = no

Modified Data Tags --------.11
1 yes
o = no

[I Simple Edit Checks
1 = yes
o = no

Extended Edit Checks
1 yes
o no

Simple checks are: alpha only, numeric only, and alphanumeric. Extended edit checks are those
accessed using the "~ & e " escape sequence (refer to Appendix A).

BYTE 2 DISPLAY CHARACTERISTICS

'-------v---J
Not Used ----------'1

L Security Enhancement
Supported
1 = yes
o = no

'----- Color
1 yes
o = no

8-12
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BYTE 0 STRING LENGTH

v
1'--- String Length

BYTE 1 GRAPHICS CAPABILITIES

'--------v--'
Not Used ----------',

Figure 8-7. Terminal Graphics Capabilities Status Bytes

Status

8-13



Status

8-14

BYTE 0 STRING LENGTH

v
1-.
1
-----String Length

BYTE 1 LEAST SIGNIFICANT BYTE

::__1 [L:
'-----22

BYTE 2 MOST SIGNIFICANT BYTE

::=-=----=-1I [L:
'------27

Note: To determine the memory size in K bytes, convert the binary
number represented by bytes 1 and 2 to a decimal number, then
multiply by 8 K.

Figure 8-8. Installed Memory Status Bytes
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BYTE 0 STRING LENGTH

V

II.------ String Length

BYTE 1 INTERFACES PRESENT

L Alternate Peripheral
Interface
1 = yes
o = no

Printer Pass-Through--------'
1 yes
o = no

L.-.- Serial Printer Port
Present
1 yes
o = no

Figure 8-9. Terminal Interface Capabilities Status Bytes

DEVICE STATUS

The status of the integral printer or external device can be obtained by issuing a device
status request. This request would typically be made following a print operation or after
examining bytes 5 and 6 of the terminal status.

You request device status by issuing the following escape sequence:

Ec &p <device code> A

where <device code> is either 4 or 6. <device code> 6 returns status on the integral
printer, while 4 returns status on the external device or integral printer depending on the
setting of the Pr i nt erCode4 field in the Terminal Configuration menu.

If <device code> is any value other than 4 or 6, the escape sequence is ignored.

The terminal responds with the sequence Ec \p<device code>, followed by three status
bytes followed by a terminator. A typical device status request and response are illustrated in
figure 8-10.
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COMPUTER

Et & p4I\DC1
•

Byte 0 Byte 2

TERMINAL PRINTER

BYTE ASCII BINARY STATUS

o

2

o

8

0000-------No print error

1000
I---------Last print command performed

0001 -------Printer is on-line

Figure 8-10. Device Status Example

The device status bytes are shown in figure 8-11.
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BYTE 0

DEVICE STATUS BYTES
(Integral printer)

BYTE 0

Status

DEVICE STATUS BYTES
(external printer)

BYTE 1

4

o

Status of Last
Print Command
1 last command

failed
o = last command

successful

Printer Error*
1 = yes
o = no

*out of paper or
printer gate open

BYTE 1

BYTE 2

= Printer Busy
= Printer not Busy

'------Command Execution
1 last command

performed
o = last command

interrupted

Printer Present
1 yes
o = no

BYTE 2

Printer Busy
1 device transfer in

progress
o not busy

'-----Command Execution
1 last command

performed
o = last command

interrupted

Printer Connected
1 yes
o = no

Figure 8-11. Device Status Bytes
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Block Data Transfers

INTRODUCTION

Block Data Transfer

9

This section describes block data transfers from the terminal to the host computer. The types of
block transfers (all of which occur in Remote mode) are as follows:

• Initiated by the. key.

• Initiated by the CCEc d" escape sequence.

• Data transfer in Line Modify or Modify All mode.

• Transfer of the definition string of a cCTransmit" type function key when it is pressed in
Remote mode.

• Transfer of one or more user key definition string(s) when the. key is pressed, or the
cCEc d" sequence is received, while the User Key menu is displayed.

• Status data transfer.

The manner in which data is transferred depends on the combination of terminal modes, as
defined by the Li ne/Page(D), I nhHndShk (G), I nh DC2(H), Au t oTerm( J), and Cl earTerm(K)

selections, as well as the Block, Character, Line Modify, Modify All, Format, non-Format, and
Auto Linefeed modes.

HANDSHAKING
The InhHndShk(G) and Inh DC2(H) selections on the Terminal Configuration menu deter­
mine, in general, the type ofhandshaking to be used when transferring blocks ofdata from the
terminal to the host computer.

Handshake Types
There are three possible handshakes:

1. No handshake, also known as a type 1, in which the terminal simply sends the data block.

2. A DC1 Trigger handshake (type 2), in which the host computer must trigger the block
transfer with a DCI character.
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3. A DCI/DC2/DCl handshake (type 3), in which the host computer opens the transfer with a
DCl trigger, the terminal signals a transfer ready with a DC2 as a warning, the host
computer enables the transfer and signals that it is ready to receive a block with a second
DCl trigger, and finally the data block is transferred.

Handshake Mode Selection
Along with the InhHndShk(G) and Inh DC2(H) straps, the Line/Page(D) selection on the
Terminal Configuration menu and Character/Block mode function key selection determine the
handshake type for some data transfers. Table 9-1 shows the configuration menu settings to
select a given mode; table 9-2 indicates the current mode for any combination ofstrap settings.

Table 9-1. Handshake Selection by Configuration

TRANSFER HANDSHAKE MODE G H
TYPE TYPE

ENTER key None Character No -

None - - Yes

DCl (Option not available)

DCl/DC2/DCl Block - No

DC l/DC2/DC1 - Yes No

Status and None - Yes Yes
Ecd

DCI - No -

DC l/DC2/DC I - Yes No

User-defined None Block Page - Yes
function key
rtT" type) None - Yes Yes

DCI Block Line No -

DCl Character No -

DC l/DC2/DC I - Yes No

DCl/DC2/DCI Block Page - No
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Table 9-1. Handshake Selection by Configuration (Continued)

TRANSFER HANDSHAKE MODE G H
TYPE TYPE

Modify modes None - - Yes

None - No No

DCI (Option not available)

DCI/DC2/DCI -
I

Yes

I

No
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Table 9-2. Handshake Mode Interpretation from Configuration

G InhHndShk(G) strap H Inh DC2(H) strap
B Block Mode (1) D Line (O)/Page (1) mode

Character mode (0) (D strap)

N no handshaking x don't care
HI DC1 handshaking
H2 DC2 handshaking

TYPE OF TRANSMISSION

ENTER STATUS FUNCTION MODIFY
KEY Ec d REQ KEY MODES

GHBD N HI H2 N HI H2 N HI H2 N HI H2 N HI H2

0 0 0 0 1 1 1 1 1
0 0 0 1 1 I 1 1 1
0 0 1 0 - 1 1 1 1 x
0 0 1 1 1 1 1 1 x

0 I 0 0 1 I I I I
0 1 0 I 1 I 1 1 1
0 1 1 0 1 1 1 1 x
0 1 1 1 I 1 1 1 x

1 0 0 0 - 1 1 1 1 1
1 0 0 1 1 1 I 1 1
1 0 1 0 - 1 1 I I x
1 0 1 1 1 1 1 1 x

1 1 0 0 1 1 1 1 1
1 1 0 1 1 1 I 1 I
I 1 1 0 1 1 1 1 x
1 1 1 1 1 1 1 1 x

These values reduce to the formulae below (the symbol (( --" indicates a logical NOT
function):

ENTER NONE = (-G)( --B) +H
key: DCI =0

DC2 = (--H)( G + B )
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Status NONE = GH
and Ec d: DCI = --G

Transmit NONE = H( G + BD)
function DCI = --G( --B + --D ) = --(G+BD)
key: DC2 = --H( G + BD)

Modify NONE = --G + H
modes: DCI =0

DC2 = (--H)(G)

Notes: 1. Permanent Block mode (multipoint datacomm) is equivalent to
G=H=I.

2. Handshaking for modify modes (Line Modify and Modify All), for this
terminal, is different from previous 262X terminals.

Permanent Block Mode
When the terminal is configured for HP multipoint datacomm operation, it is in a mode
referred to as cCpermanent Block mode" and the effective settings of the InhHndShk(G) and
I nh DC2 (H) straps are both cCYe 5", regardless of their settings in the configuration menu. In
permanent Block mode, there is no handshaking for any data transfers.

Handshake Priority
When handshaking other than cC none" is in effect, and during receive mode ofa half-duplex (e.g.
HP multipoint) datacomm configuration, more than one status request or other form of block
transfer may be pending while waiting on the completion of a handshake. In this situation,
there is a prioritization of the responses rather than a first-in, first-out arrangement. The
priority list is as follows:

DC2 for DCI/DC2/DCl handshake
Primary status
Secondary status
Device status
Cursor sense (absolute or relative)
User-defined function key of cCT" or cCN" type
-,1:1, or send display (Ec d) Command completion status code (S, F, or U) Terminal ID,
terminal features, or graphics status

The priority list is implemented by an internal queue. Only one request response is sent for
each handshake completed. For device status, cursor sense, function key, and command
completion code status transfers, there may be more than one request before the handshaking
is done to allow the resulting transfer to take place.
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For example, a command status request for the integral printer followed by one for the
external printer, when the terminal handshaking is configured without DCI's to trigger the
status response. Only the most-recently received request will be responded to, because it will
overwrite any previous ones pending in the prioritized queue.

DC1 Trigger Reset
Receipt of a status request or an cCEc d" escape sequence resets the terminals cCDCl Received"
flag. As a result, when handshaking is selected, a DCl must be received before the response is
sent to the host computer, even if a DCl was sent before the request or escape sequence.

DC2 Transfer
When the DCl/DC2/DCl handshake is used, the DC2 character may be followed by cCending
characters". These characters are determined by the Li ne/Page(D) selection, on the Terminal
Configuration menu. When the Line/PageCD) field is set to «Line", the ending is CR (LF);
when set to CCPage", there are no ending characters sent with the DC2.

ENTER KEY DATA TRANSFERS
Data can be sent to the computer in multiple-character blocks by using the. key. The1:1 key
can be used as a substitute for the. key by entering cCYes" in the RETURN= EHTER field of the
Terminal Configuration menu.

When the terminal is in Remote mode, pressing the. key sets pending a block transfer ofdata
from the workspace to the host computer. The keyboard is locked until the data transfer is
completed.

The data transmitted depends on the combination of terminal modes. The modes significant to
• key data transfer are shown in figure 9-1.

In studying the following paragraphs, you should keep the following facts in mind:

• The data transfer is always terminated ifa block terminator or a non-displaying terminator
is encountered.

• If the data transfer is terminated by encountering a non-displaying terminator, that ter­
minatormay or may not be cleared, depending upon the setting of the Cl earTerm field in the
Terminal Configuration menu, as follows:

ClearTermCK) = NO: Do not clear the terminator.

ClearTermCK) = YES: Clear the terminator.

• Both the field separator and the block terminator are ASCII control codes and are selectable
on the Terminal Configuration menu.

9-6



Block Data Transfer

• When not in Format mode, you can insert a non-displaying terminator at the current cursor
position by issuing an ~~Ec _" sequence. This escape sequence can be issued either through
the keyboard or from a program executing in a host computer.

• In Format mode, non-displaying terminators may be inserted only into unprotected fields.

The significant factors involved in a data transfer are as follows:

• Data block start point.
• Data block end point.
• Type of data transferred.
• End character(s).
• Cursor location after the transfer is completed.

These factors are defined by the current combination of terminal modes, which are selected
using the function keys and by the entries in the Terminal Configuration menu. The applicable
modes are illustrated in figure 9-1.

Character

~
Format Non-Format

~

Modes

I

I
Line

[

I
Block

I
I

Page

I
Line

Modify
Modify

All
Format Non-Format

~
Format Non-Format

~
Autoterm Non- Autoterm Non- Autoterm Non- Autoterm Non-

Autoterm Autoterm Autoterm Autoterm

Figure 9-1. Modes Affecting ENTER Key Operation

Data Transfer Event Sequence
START POINT SELECTION.The start point of the data block is determined by the terminal
mode combination and the current cursor position. In many situations, the cursor is
repositioned before the transfer is started; in others, the current cursor position becomes the
start point.
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The cursor might be repositioned either backward or forward. For forward repositioning, the
start point is usually the start of the next unprotected or transmit-only field. When it is
repositioned backward, a search is made for one of the following: column I of the current line,
the first block terminator or non-displaying terminator, the home up position, the logical
start-of-text, or the ((Start Col" position selected on the Terminal Configuration menu. Then
the cursor is located at this point, which becomes the start point.

When the AutoTerm(J) field is set to ((Yes", the cursor is repositioned before handshaking is
done (if handshaking is selected); in fact, before even the first DCI is received from the host.
For all other menu field selections affecting cursor repositioning, the cursor is positioned after
handshaking is completed.

Cursor positioning after an • keystroke is different from that of the send display (Ec d)
escape sequence in that when the ((Ec d" escape sequence is used, the cursor is never
repositioned.

END POINT SELECTION.The end point is determined by one or more ((terminating agents",
as listed below:

• Block terminator (BT).
• Non-displaying terminator (NDT).
• End of the line.
• End of the field (unprotected or transmit-only).
• End of the workspace.

In many cases, the data block can be terminated by more than one agent. In such cases, the first
agent encountered ends the block.

DATA TRANSFER. The type of data transferred depends on the current combination of
terminal modes. Data types that might be transferred are as follows:

• ASCII displayable characters.
• ASCII control codes (characters).
• Video enhancement escape sequences.
• Alternate character set escape sequences.
• Field definition escape sequences.
• Edit check escape sequences.

Field definition types include: unprotected fields, protected fields, transmit-only fields, and
security fields. Edit check types include: numeric-only, alphabetic-only, and all characters.

END CHARACTER TRANSFER. When the last character of the data block has been sent,
the terminal adds one or more ((end characters" to the data block. These are as follows:

• Block terminator.
• Carriage return.
• Line feed (if enabled).

The type of end character(s) transmitted depends on the terminal mode combination.
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CURSOR LOCATION. The location of the cursor after the block transfer is completed
depends on the terminal mode combination. It will be one of the following:

• Immediately following the end character.
• Column 1, with or without a line feed.
• Start column, with or without a line feed (modify modes data transfer).
• First column after the end of a field (when a field or portion of a field is transmitted).
• Last character position in the field transmitted.

Non-Format Mode Data Transfer
The following paragraphs contain some general rules applicable to data transfer when not in
Format mode.

DATA TRANSFERRED. Data transmitted in non-Format mode is as follows:

• ASCII displayable characters.
• ASCII control codes.
• Video enhancement escape sequences.
• Alternate character set escape sequences.
• Field definition escape sequences (including edit check escape sequences).

Video enhancements, alternate character set selections, field definitions, and edit checks in
display memory are converted to escape sequences and sent with the ASCII characters.

Duplicate escape sequences are stripped from the data block before transmission. The
duplications remain in the terminal display memory.

CURSOR START POINT.The left margin setting has no effect in cursor positioning before or
after a block transfer. For block transfers, the ((home up" position for cursor repositioning is not
the same as the ((home up" for the escape sequence or keystroke. The block transfer ((home up" is
the top of the workspace and is not affected by the left margin setting as is the normal ((home
up".

When in Block mode a~d with the menu Au t oTerm( J) field set to ((Yes", the search backward,
for a character (block terminator or non-displaying terminator) at which to locate the cursor
start point, ends at the top of the workspace. The left margin setting is ignored.

If there is a memory-locked area and the cursor is outside of it when the. key is struck, the
search backward for a cursor start point skips over the memory-locked area.

If the cursor is within a memory-locked area, a non-displaying terminator (NDT) is entered at
the cursor location and the backward search includes the memory-locked area as well as any
area preceding it.

If the top row of the workspace is below the memory-locked area and no block terminator or
NDT is found in the memory-locked area, the cursor is set to the top ofthe workspace. Note that
in a case where the cursor is in the memory-locked area to begin with, the inserted NDTwould
not be encountered and the transfer would terminate elsewhere.
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Format Mode Data Transfer
The following paragraphs contain detailed information on the data fields recognized by Format
mode, checks made on the fields before data transmission, the data block start point, and the
type of data transferred.

FIELDS.The start point for a field is defined by a ««start field" indicator. A ««stop field" indicator
defines the end of the field. A single field may extend beyond one line or row; such a field is
called a continued field. For a continued field, a start field indicator is used in the first column
ofthe second and each consecutive line occupied by the field. A stop field indicator is used at the
end of the field.

If a start field is not in column 0 ofa line following one containing a field with no stop field, the
end of that line is the implicit end of field. No explicit stop field is needed.

The field separator or block terminator, as selected on the Terminal Configuration menu, is
transmitted after· the contents of the field, as would occur normally.

FIELD CHECKS. Two field attributes, the ««required" attribute and the ««modified data tag",
are checked after the. key is pressed or at transmission time. Other attributes are checked
when the fields are being filled by the user or when the field is to be exited.

Before the. keystroke is acknowledged, a check is done to ensure that all ««required" fields
have data entered in them. This check is done before any cursor repositioning and before any
handshaking is done. They must all be in this state, even though none would be transmitted,
given the current mode conditions and cursor position.

The <<<required" field check is not done for the ««send display" (Ec d) data transfer.

CLEARING OF TERMINATORS. Non-displaying terminators are cleared when tabbed
over or when a <<<clear display" operation is executed. They are not cleared, however, when a
cursor-move keystroke or cursor-movement escape sequence is executed.

Block'terminators, like normal characters, are not cleared by tabbing.

START POINT. When in Block mode with the Au t 0 Term< J) strap set, the search backward for
a block terminator or non-displaying terminator includes the protected fields. If a terminator
is found in a protected field, the block transfer begins at the start of the next unprotected field.
This is not a likely event, however.

Unlike the non-Format mode case, a memory locked area is searched (after the workspace is
adjusted completely) and is treated as the rest of the workspa·ce is. This is the case also for
<<<home up"; the memory-locked area is only special in Format mode, in that it does not roll up or
down.

DATATRANSMITTED. In Format mode, only the ASCII characters (both control codes and
displayable characters) in unprotected fields are transmitted.

When the terminal is configured to send only "modified" fields, data compression is performed. ~
When in Character, Block Line, and Block Page modes, trailing blanks are eliminated from the
field contents.
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In Character and Block .Line modes (but not Block Page mode), a field is sent to the host
computer even though it has not been modified, that is, the MDT is not checked. In Block Page
mode, only modified fields are sent.

When a field which has been modified is transmitted, the field separator character, selected on
the Terminal Configuration menu, is sent for each unmodified field preceeding the modified
one. If a field has been filled with blanks (for example, by ((clear display" from the keyboard),
then one blank is sent for each field; only trailing blanks are eliminated. A ((clear display" from
the host computer leaves the cleared fields unmodified.

Transfer End Characters
The character(s) appended to the end of a data block for each block transfer depends on the
mode combination and the type of transfer. The transfer end characters are listed in table 9-3.

Table 9-3. Transfer Ending Characters

LEGEND:

BT
NDT

CR
LF

(LF)
EOB
EOL

EOW

Block terminator
Non-displaying terminator
Carriage return
Line feed
Line feed, if enabled
End of Block (of lines or fields)
End of Line or Field
End of workspace (Cursor located at end of workspace when transfer in­
itiated. Also includes condition where there is no data to transfer.)

TRANSFER TYPE

ENTER KEY OR Ec d

STATUS OR BTOR
MODE USER KEY NDT EOL EOB EOW

Character CR BT CR -- BT
or (LF) CR (LF) CR

Block Line (LF) (LF)

Block Page BT BT FS BT BT
Format

Block Page BT BT CR CR BT
Non-Format (LF) LF

BT
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ENTER Key Data Transfer Summary
Most of the preceding information is summarized in table 9-4.

Table 9-4. ENTER Key Block Transfer Summary

LEGEND:

LF = Line Feed
CR = Carriage return
BT = Block terminator
NDT = Non-displaying terminator

FS = Field separator
EOL = End of line
EOF = End of field
EOW = End of workspace

Note: 1. Multiple entries in the ((Terminating Agent" column indicate the data block will be
terminated by whichever type of entry is encountered first.

2. An ((LF", enclosed in parenthesis, indicates a line feed will occur, if enabled.

3. The entry ((all ASCII chars" includes both displayable and control ASCII characters
(decimal codes 0-127).

TERMIN
ATING DATA END

MODE CURSOR START AGENT TRANSFERRED CHAR CURSOR END

CHARACTER Column 1, current BT All ASCII chars BT Immediately
NON-FORMAT line. NDT and the following CR following ter-

Ec sequences: (LF) minator.

• Video enhance-
ment

• Alt char set
• Field definition

If no data to be
transferred or cur-
sor is at end of
workspace when
transfer is in-
itiated only ((end
char" sent.

EOL Same as above CR Column 1. LF, if
(LF) enabled.
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Table 9-4. ENTER Key Block Transfer Summary (Continued)

TERMIN-
ATING DATA END

MODE CURSOR START AGENT TRANSFERRED CHAR CURSOR END

CHARACTER Current cursor EOF All ASCII chars. If CR First column af-
FORMAT position, if in an cursor is at end of (LF) ter the end of

unprotected field, workspace when the field sent.
else start of next transfer is in-
unprotected field. itiated, only ttend

char" sent.

BT Same as above BT Immediately
NDT CR following ter-

(LF) minator.

BLOCK LINE Column 1, current BT All ASCII chars BT Immediately
NON-FORMAT line. NDT and the following CR following ter-

Ec sequences: (LF) minator.
AutoTerm
(J) = NO • Video enhance-
Inh DC2 ment
(H) = YES • Alt char set

• Field definition

If no data to be
transferred or cur-
sor is at end of
workspace when
transfer is in-
itiated, only ((end
char" sent.

EOL Same as above CR Same as above
(LF)

AutoTerm Current cursor BT All ASCII chars BT Same as above
(J) = NO position. NDT and the following CR
Inh DC2 Ec sequences: (LF)
(H) = 1'10

• Video enhance-
ment

• Alt char set
• Field definition

If no data to be
transferred or cur-
sor is at end of
workspace when
transfer is in-
itiated, only ((end
char" sent.
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Table 9-4. ENTER Key Block Transfer Summary (Continued)

TERMIN-
ATING DATA END

MODE CURSOR START AGENT TRANSFERRED CHAR CURSOR END

EOL Same as above CR Same as above
(LF)

AutoTerm NDT entered at NDT All ASCII chars BT Same as above
(J) = YES current cursor po- and the following CR

sition. Then cur- Ec sequences: (LF)
sor moved to first
previous BT or • Video enhance-
NDT. If none ment
found, cursor is • Alt char set
homed (left mar- • Field definition
gin ignored).

If no data to be
transferred or cur-
sor is at end of
workspace when
transfer is in-
itiated, only uend
char" sent.

EOL Same as above CR Column 1. LF, if
(LF) enabled.

If already an NDT --- No data transmit- BT Cursor doesn't
at current cursor ted, only uend CR move.
position, cursor char". (LF)
remains at cur-
rent position.

BLOCK LINE Current cursor BT All ASCII chars. BT Immediately
FORMAT position if in an NDT CR following the

unprotected field, (LF) terminator.
AutoTerm else start of next
(J) = NO unprotected or

transmit-only
field.

EOF Same as above CR First column
(LF) following end of

field.
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Table 9-4. ENTER Key Block Transfer Summary (Continued)

TERMIN-
ATING DATA END

MODE CURSOR START AGENT TRANSFERRED CHAR CURSOR END

Au-toTerm Cursor in protec- --- Bell sounds. No BT Cursor doesn't
(J) = YES ted field. data transmitted. CR move.

(LF)

Cursor" not cur- NDT All ASCII chars. If BT Immediately
rently in a protec- no data to be sent, CR following the
ted field: An NDT ((end char" trans- (LF) terminator.
entered at current mitted.
cursor position.
Then, cursor
moved to first pre-
vious BT or NDT.
If none, then cur-
sor homed.

EOF Same as above CR First column
(LF) following end of

field.

If already an NDT --- No data transmit- BT Cursor doesn't
at current cursor ted, only uend CR move.
position. char". (LF)

BLOCK PAGE Home up position BT All ASCII chars BT Immediately
NON-FORMAT (left margin ig- NDT and the following following the

nored). EOW Ec sequences: terminator.
AutoTerm
(J) = NO • Video enhance-
Inh DC2 ment
(H) = YES • Alt char set

• Field definition

Each line followed
by CR LF (regard-
less of whether
Auto Linefeed
mode is enabled or
disabled). Last line
followed by Uend
char" after the
usual CR LF.

If no data to be
sent, only nend
char" is transmit-
ted.
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Table 9-4. ENTER Key Block Transfer Summary (Continued)

TERMIN-
ATING DATA END

MODE CURSOR START AGENT TRANSFERRED CHAR CURSOR END

AutoTerm Current cursor NDT Same as above BT Same as above
(J) = NO position. EOW
Inh DC2
(H) = NO

AutoTerm An NDT entered NDT Same as above BT Same as above
(J) = YES at current cursor

position. Then,
cursor moved to
first previous BT
or NDT. Cursor
homed, if none
found (left margin
ignored).

If already an NDT --- No data transmit- BT Cursor doesn't
at current cursor ted, only ttend CR move.
position. char". (LF)

BLOCK PAGE Home up position. BT All ASCII chars in BT Immediately
FORMAT NDT unprotected and following the

transmi t-only terminator.
AutoTerm fields. Each field
(J) = NO transmitted as a
Inh DC2 separate block.
(H) = YES Each field, except

the last, is followed
by a field separa-
tor. The last field is
followed by the
ttend char".

EOW If no unprotected BT Same as above
or transmit-only
fields found, only
ttend char" sent.
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Table 9-4. ENTER Key Block Transfer Summary (Continued)

TERMIN-
ATING DATA END

MODE CURSOR START AGENT TRANSFERRED CHAR CURSOR END

AutoTerm Current cursor BT Same as above BT Same as above
(J) = NO position. NDT
Inh DC2

(H) = NO

EOW If no unprotected
or transmit-only
fields found, only
((end char" sent.

AutoTerm Cursor currently NDT Same as above BT Same as above
(J) = YES in an unprotected

field: an NDT en-
tered at current
cursor position.

Then, cursor
moved to first pre-
vious BT or NDT.
If none, then cur-
sor homed.

EOW Same as above

Cursor currently --- Bell sounds. No BT Cursor doesn't
in a protected data transmitted. move.
field.

If already an NDT --- No data transmit- BT Cursor doesn't
at current cursor ted, only uend CR move.
position. char". (LF)

MODIFY Logical start-of- BT All chars, in- BT Immediately
MODES text position, if NDT eluding: CR following ter-

one is defined. • Control codes (LF) minator.
Else to ((Start Col" • Video enhance-
as specified inTer- ment Ec se-
minal Configura- quences
tion menu. • Alt char set Ec

sequences
• Field definition

Ec sequences

EOL Same as above CR Column at
(LF) which trans-

mission began.
LF, if enabled.
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SEND DISPLAY (Ec d)
From a program executing in a host computer, you can trigger a block transfer ofdata from the
workspace to the host computer by issuing the following escape sequence:

Ec d

This escape sequence is only responded to when received over a datacomm line; it is ignored if
entered through tJ:1e keyboard or issued from a user key (unless Block mode is enabled). With
the following exceptions, the resultant data transfer is performed as though the. key had
been pressed:

1. The cursor is not repositioned. The data transfer always begins at the current cursor
position.

2. A non-displaying terminator is never inserted at the cursor position as part of the operation
(the AutoTerm(J) configuration parameter is ignored).

The ((Ec d" sequence also temporarily disables the keyboard so that the. key cannot be used
until the current data transfer is completed. If the ((Ec d" sequence is received while an. key
data transfer is in progress, the escape sequence is ignored.

Note that an «Ec d" sequence resets the ((block trigger received" flag. This means, for example,
that if you are using the DCI handshake and the terminal receives a <DCI> followed by the
((Ec d", it ((forgets" that a block trigger (the <DCI» was just received and thus will not send
the data immediately. The terminal must receive another <DCI> before it will start the data
transfer.

TRANSMIT-TYPE FUNCTION KEY DEFINITION STRING TRANSFER
If a function key of Transmit type is pressed in Remote mode, its definition string will be
transmitted to the host computer, as a block. It can also be transmitted using the following
escape sequence:

Ec &f <x>E

where ((x" is the identification number (1-8) of the function key.

When in Block Page mode, the end character is the configured block terminator; otherwise the
ending is CR (LF).

USER KEY DEFINITION STRING TRANSFER
When the User Key menu is displayed and the terminal is in Remote mode, both the. key and
((Ec d" sequence cause one or more of the function key definitions to be transmitted, in the
escape sequence form. The Au t oTerm( J) and Cl earTerm(K) entries on the Terminal Configu­
ration menu are ignored under these circumstances.
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The first key definition sent is the one on the line on which the cursor is located.

In Block Page mode, all of the function key definitions, from the cursor row to the end of the
menu, are transmitted. Then, the cursor is positioned on the blank line following the last
function key definition.

In Character or Block Line mode, only one key definition is transmitted, but the cursor is
always moved to the start of the next key definition, regardless of the state ofAuto Linfeed
mode. Block terminators in the definition string are treated the same as any other character.
Non-displaying terminators are ignored.

Table 9-5 lists the end characters.

Table 9-5. End Characters for User Key Definition String Transfer

LEGEND:

BT
NDT
CR
LF
(LF)
EOB
EOL
EOW

Block terminator
Non-displaying terminator
Carriage return
Line feed
Line feed, if enabled
End of Block (of lines or fields)
End of Line or Field
End ofworkspace (Cursor located at end ofworkspace when transfer initiated.
Also includes condition where there is no data to transfer.)

MODE EOL EOB EOW

Character CR -- BT·
or (LF) CR

Block Line (LF)

Block Page CR CR BT
(Format LF LF
and Non- BT
Format)
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STATUS DATA TRANSFER
The status request types are as follows:

• Primary and secondary status.
• Device status.
• Cursor position sensing (both absolute and relative).
• Command completion status (S/F/U).
• Terminal identification.
• Terminal features.

These requests are all intiated by escape sequences, and they are all returned as fixed-length
strings of ASCII characters.

The ending character is the configured block terminator when in Block Page mode, otherwise
the ending is CR (LF).

SPECIAL MODES

Two modes, Auto Keyboard Lock and Send Cursor Position, are available for use under special
circumstances. Auto Keyboard Lock mode can be used when the terminal is used with the X.25
protocol, and Send Cursor Position mode can be used for combinations of terminal modes which
require that the cursor position be sent to the computer before the data transfer begins. Both
modes are accessible only through escape sequences.

Auto Keyboard Lock Mode
Use of the X.25 protocol in a network in which the terminal is connected requires that the block
of data sent is received and acted upon (in some way) before the terminal sends another data
block. To ensure this, Auto Keyboard Lock mode locks the terminal keyboard in a manner in
which the keyboard will normally be unlocked only by the receiving host.

Auto Keyboard Lock mode is accessible only by the following escape sequences:

Ec &-

Ec &-

K

o K

Enable Auto Keyboard Lock mode

Disable Auto Keyboard Lock mode

When disabled (the default mode), the terminal will act as currently defined. When enabled,
the user-definable function keys which have been assigned the Transmit Only attribute and
the. key will leave it locked after the data transfer has taken place. The host computer can
then unlock the keyboard (with the CCEc b" sequence) when it is ready to receive more data.

NOTE: When the keyboard is unlocked, the keyboard input buffer is flushed, so that any data
in it is lost.

A soft reset on the terminal will unlock the keyboard, but will not affect Auto Keyboard Lock
mode.
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A hard reset or power-on will put this mode in its default state (disabled).

The send display (Ee d) sequence is not affected by the Auto Keyboard Lock mode. However,
the escape sequence which triggers the user-defined function keys (Ee &f <n)E) is affected by
this mode, since it is defined to act as though the key selected in the escape sequence is
depressed.

Send Cursor Position Mode
Under certain circumstances, when the. key is used, the current cursor position is required
before the data is transferred. In Send Cursor Position mode, the current cursor position is
supplied to the computer in the form ((Ee &a<xxx)e<yyy)R" inserted at the start of the data
block. The cursor position (xxx, yyy) is in workspace-relative form (refer to Workspace Address­
ing in Section 4, Display Control), and is the same form as that for an absolute cursor sense
status request (Ee a).

Send Cursor Position mode is valid only when the terminal is in Block mode.

The action of Send Cursor Position mode occurs when the. key (or the 1:1 key when the
Return=Enter field on the Terminal Configuration menu is set to YES) is pressed or when any
user key of type Transmit Only is pressed.

The cursor position sent is that of the cursor before any repositioning is done, regardless of the
entries on the Terminal Configuration menu. The block transfer obeys the usual handshaking
conventions.

Send Cursor Position mode cannot be activated in a Send Display operation (initiated by the
escape sequence ((Ee d"). However, it can be activated for the function key triggering opera­
tion, initiated by the escape sequence ((Ee &f <x)E".

A soft reset will leave Send Cursor Position mode unchanged. A hard reset will set it to its
default (disabled) condition.

This mode is accessible through an escape sequence only. The sequences for enabling and
disabling the mode are as follows:

Ee & x c Enable SCP mode

Ee & x 0 C Disable SCP mode

These escape sequences cannot be combined with other ((Ee &x" type sequences.
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INTRODUCTION

10

When an error occurs, the terminal displays an error message at the bottom of the screen, on
lines 25 and 26. Some errors indicate wrong keyboard input. Others indicate improper config­
uration settings. A few signal a terminal malfunction.

ERROR MESSAGES
The terminal generates several kinds of status checks and diagnostic error messages. You
should concern yourself with two: user-error messages and system error messages.

Most user error messages occur when you enter data that the terminal was not expecting or
request a service that the terminal cannot perform. However, some errors result from incom­
patible settings in the configuration menus.

System error messages may indicate the integral printer is malfunctioning (see Appendix C
if this option applies to your terminal) or that the battery protecting non-volatile memory
has failed (see appropriate paragraphs in Section 11).

Error messages appear on lines 25 and 26, replacing the function key labels. Pressing the
1:1 key clears the error message, restores the labels, and unlocks the keyboard.

Table 10-1 lists the error messages and their meanings.

Table 10-1. User Error Messages

MESSAGE

Configuration Must Be
FULL DUPLEX HARDWIRED

Default Configurations
Used

Device Busy

MEANING

Multipoint or modem configurations are invalid.

This message occurs whenever the terminal cannot read non­
volative memory or finds it malfunctioning for any reason. In
this case, the terminal uses a default set of configuration
parameters.

A device selected for a data transfer is currently being used
by another process.
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Table 10-1. User Error Messages (Continued)

MESSAGE

Function Locked

Illegal For Edit
Type: ALPHABETIC

Illegal For Edit
Type: NUMERIC

Illegal or No
Source Device

Illegal or No
Destination Device

Illegal Unit Device

Integral Printer
Error

Invalid Configuration

MEMORY FULL

No Device Driver

Pod/Driver Types
Not Matched

Source = Destination

Use NEXT or PREVIOUS
Key

Value Out Of Range

10-2

MEANING

An attempt to perform a function that has been program­
matically cClocked".

While in Format mode, an attempt to enter invalid data into
a field defined as "alphabetic only".

While in Format mode, an attempt to enter invalid data into
a field defined as "numeric only".

Either no source device was selected or the selection is in­
valid.

Either no destination device was specified or the selection is
invalid.

The specified unit is an invalid selection.

Integral printer is malfunctioning. It may just be out of
paper or the metal latch (under the plastic printer lid) may
be ajar.

A conflict exists between two interrelated fields in the dis­
played configuration menu. (An example would be disagree­
ment between the Da t aBits and Pa r i t Y fields in one of the
point-to-point datacomm configuration menus.)

Display memory is full and Overflow Protect is preventing
accidental loss of data. Either disable Memory Lock (and,
perhaps, enable data logging) or delete some lines from the
workspace.

No hardware device exists or no device driver program exists
for the sending or receiving of data to/from the device.

The configuration selections specify cCPoint-to-Point" while
the hardware supports cCMultipoint".

An attempt to perform a data transfer between devices ex­
cept one of the CCto" devices is the same as the cCfrom" device.

An attempt was made to enter data through the keyboard to
change a configuration field that is underlined. Such fields
can only be changed by using the NEXT CHOICE or PREVI­
OUS CHOICE function keys.

The configuration menu field marked by the cursor contains
a value that falls outside its acceptable range.



Terminal Maintenance

INTRODUCTION
This section provides terminal maintenance information, including the following:

• What to do if the terminal malfunctions at power-on time.

• Troubleshooting procedures when the terminal malfunctions during operation.

• Adjustments for optimizing the display.

• Preventive maintenance procedures.

MALFUNCTION AT POWER ON

11

When you power the terminal on, the terminal performs a power-on test. The test can last as
long as 55 seconds. After successful completion of the test, the terminal ((beeps" and displays
the initial screen image. Figure 11-1 shows the initial screen display for a terminal in its
primary HP personality. See Appendix F for the initial display when the terminal ((comes up"
in its alternate IBM state.

Cursor

Terminal
Screen

Label Line

Status Line

·.i

Figure 11-1. Initial HP Screen Display
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If the terminal fails to reach this state, turn the power switch off and call your nearest
Hewlett-Packard sales and service office for help.

If the terminal displays the message: cCDefaul t Conf igurat ions Used", the battery protect­
ing non-volatile memory may have jarred loose. Press the 1:1 key, then follow the procedure
given later in this section on removing, inspecting, then replacing the battery support. Turn
off the power to the terminal, then turn it back on. If the same message reappears, see the
paragraph in this section on performing the Terminal Test.

If the Terminal Test completes successfully, the battery is probably faulty, so replace it.
However, if that fails to solve the problem, contact your local sales and service office for help.

If the cCDefault Configurations Used" message appears, you may have to recenter the
screen. To do so, refer to cCCentering the Screen Image" at the end of this section.

TROUBLE-SHOOTING PROCEDURES

Other terminal problems may arise during normal operation. You should conduct the follow­
ing procedures (in the order presented here)· before calling a service representative.

Configuration Checking

Sometimes what appears to be a terminal malfunction may be an incorrect terminal­
computer configuration. When the terminal appears to malfunction, before resetting the
terminal or conducting any tests, verify that the parameters in each configuration menu are
correct for the task at hand. If you believe configuration settings may be the problem, refer. to
Section 3, or the appropriate person within your installation, for help.

Resetting The Terminal

Occasionally, you may find it necesary to reset the terminal to clear an error condition. There
are two types of reset: a soft reset and a hard reset. Both types stop printer and datacomm
operations. Additionally, a hard reset activates the configuration values stored in non­
volatile memory and destroys all data in workspace memory. (That is, a hard reset returns
the terminal to its power-on condition.) For these reasons, you should use discretion when
considering a reset operation.
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SOFT RESET. You perform a soft reset by pressing the _ key. A soft reset has these
effects:

• The terminal bell rings.

• The active configuration values remain in effect.

• The terminal preserves all data stored in workspace memory.

• The window maintains the current screen display.

• The terminal unlocks the keyboard.

• If Display Functions is enabled, the terminal disables it.

• If Record Mode is active, the terminal cancels its selection.

• The terminal stops all operations by devices (such as printers) which it controls.

• The terminal stops transferring data to the datacomm line.

HARD RESET. You perform a hard reset by simultaneously pressing the. ,_, and_
keys. A hard reset has these effects:

• The terminal bell rings.

• The terminal resets all configuration parameters to the values stored in non-volatile
memory.

• The terminal destroys any data stored in workspace memory.

• The terminal resets the user-defined function keys to the default values.

• The terminal unlocks the keyboard.

• The terminal displays the Modes set of function key labels.

• The terminal sets the left margin to column 1 and the right margin to column 80.

• The terminal clears all tabs.
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• If enabled, the terminal disables the following capabilities:

1. Display Functions
2. Line Modify
3. Insert Character
4. Memory Lock
5. CAPS Mode
6. Record Mode
7. Monitor Mode
8. Any special datacomm modes
9. Extended Characters Mode

10. Top or Bottom Logging

• If an integral printer is present, the terminal turns off any Expand Print, Compress Print,
Report Print, or Metric Print selection.

• The terminal stops all operations by devices which it controls.

• The terminal stops transferring data to the datacomm line.

Terminal Self Test
Your terminal can test itself for correct operation. If your installation has not programmati­
cally locked the Service Keys, you can initiate a test by pressing the the following keys, in
sequence:

III, service keys, TERMINAL TEST

When the test completes successfully, the terminal displays a test pattern on the screen (see
figure 11-2). If the test pattern does not appear or if an error message replaces the function
key labels, you could conduct additional tests to isolate the problem, or you could contact
your nearest Hewlett-Packard sales and service office for help.
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Figure 11-2. Terminal Test Pattern
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PREVENTIVE MAINTENANCE
Two simple procedures which you may do to help ensure the proper operation of your termi­
nal are (1) annually replacing the battery that protects non-volatile memory and (2) keeping
the screen and keyboard clean.

Cleaning The Screen And Keyboard
You should regularly clean your terminal to remove dust and grease. First, dust lightly using
a damp, lint-free cloth. (Paper towels are fine.) The cloth should be just damp enough to pick
up dust. Avoid wiping dust or lint into the keyboard area.

If smudges or fingerprints persist, you can use a mild solution of soap and water. Remember
to wring the cloth thoroughly; otherwise, rubbing the dirty areas will drip water over the
terminal. Avoid getting any liquid between the keys.

CAUTION: Never use petroleum-based cleaners, such as lighter fluid, or cleaners contain­
ing benzene, trichloroethylene, dilute ammonia, ammonia, or acetone. These
cleaners may harm the plastic surfaces.

Protecting Non-Volatile Memory
NON-VOLATILE MEMORY. Display memory is volatile memory; that is, it loses stored
information upon power failure. Non-volatile memory is a battery-maintained portion of
RAM memory that stores configuration parameters. Without the battery power supply, this
information would also be lost whenever power to the terminal is turned off.

BATTERY REPLACEMENT. To safeguard non-volatile memory, you should replace the
battery every 12 months. You can obtain a new battery through commercial outlets by
requesting a Mallory Battery, Type TR133. Alternatively, you can order batteries through
your local HP Sales and Service Office by using the following name and part number:

Terminal Battery, HP Part No. 1420-0259

By leaving the terminal powered on, configuration data should be protected when you replace
an old battery. However, because bumping the terminals could accidentally jar the battery loose,
it is advisable to keep a record of the terminal's configuration menus. Since you can copy the
screen's display to a printer (either external or integral), it is a simple task to display each
menu then copy it.
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Figure 11-3. Battery Support Location

The battery is located above the terminal's rear panel (figure 11-3). To replace the battery,
perform the following procedure:

Step 1. If terminal power is off, turn it on and wait until the terminal is ready for use. (The
terminal now supplies power to non-volatile memory. This "protects" the configura­
tion menus while you replace the battery.)

Step 2. Refer to figure 11-4. Squeeze the tabs toward the center of the battery support with
enough pressure to disengage the flanges which hold the battery support in place.
Pulling down frees the battery support from the terminal.

Step 3. Remove the old battery from the support.

Step 4. Insert the new battery into the support. Be sure the positive end of the battery
corresponds to the positive end of the support (+ to + and - to -).

Step 5. Insert the battery support into the terminal. A slotted guide in the outward-facing
side of the support ensures that you replace the battery support with the correct
polarity.
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Figure 11-4. Battery Replacement

DISPLAY ADJUSTMENTS

The terminal has two display adjustments (brightness and focus) which you may use if the
screen's image appears fuzzy or dim. Since these two adjustments interact, it may be neces­
sary, after adjusting one, to readjust the other until a satisfactory condition is achieved.

In addition to brightness and focus, an adjustment is available for centering the display on
the screen.

Brightness

The Brightness Control knob is located on the terminal's rear panel (figure 11-5). If you are
facing the rear panel, turning the knob clockwise increases the brightness. Turning the knob
counter-clockwise decreases the brightness.

Position the cursor near the middle of the screen and enter a few characters. Then adjust the
brightness so the image is comfortable to your eyes.
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Focus
Control

Brightness
Control

Focus

Figure 11-5. Screen Brightness Control

The Focus knob is located beside the Brightness Control knob. Using the characters that you
just centered on the screen, turn the Focus knob to the right or left until the characters
appear in sharp focus.

Centering the Screens Image
Before beginning the shifting operation, enter several lines of data all the way across the
screen, to supply a reference for the shifting operation.

Shifting the screen's image left or right requires pressing four keys simultaneously; these are
both. keys (one each at the lower left and lower right corners of the alphanumeric part of
the keyboard), ., and either the" or Ell key. To shift the image left, use the" key;
to shift the image right, use the Ell key.

11-8



Escape Codes

INTRODUCTION

___ Appendix A

Escape codes are a device which allows terminal operations to be executed from a program.
When a terminal receives an escape code from an executing program, it performs the operation
specified in the escape code.

Escape codes consist of most of the operations performable at the terminal using the non­
alphanumeric keyboard keys. Such operations include control of the following:

Cursor location, sensing and selection
Display and workspaces (next page, insert line, etc)
Margins and tabs
Display enhancements
User-defined keys
Terminal modes (auto linefeed, local echo, etc)
Alternate character set selection
Graphics status request
Terminal status request
Terminal self test and reset
Peripheral devices

All escape codes begin with the escape character ttEc" (produced with the. key), followed by
the body of the escape code. The body of the code can consist of one or more of the keyboard
letters and symbols. Most escape codes can also be performed by entering them from the
keyboard. However, if the terminal is in Remote mode, the escape code will be executed only if
the host computer is echoing the terminal input (the ttLocal Echo" field of the Terminal
Configuration menu set to No).

NOTE: If the body of an escape code consists of more than one character and ends in a letter,
THE TERMINATING LETTER MUST BE CAPITALIZED; otherwise, the escape code
will not be recognized as such. For example, Ec&dA (not Ec&da).
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To set configuration parameters using escape codes, you must use an Ec &k, Ec &s, or Ec )

sequence, depending upon which parameters you wish to set.

Parameter Name
As Shown in Menu

LocalEcho
Caps Lock
SPOW

XmitFnctn(A)
SPOW(B)
InhEoIWrp(C)
Line/Page(D)
InhHndShk(G)
Inh DC2(H)

Type of Escape
Sequence Used

Ec &k

Ec &s

The Ec &k and Ec &s sequences alter the particular parameter in the menu, but they do not
alter the content of non-volatile memory.

If a configuration menu is displayed on the screen when the escape sequence is received, the
sequence is stored in the terminal's datacomm buffer, and is not executed until the menu is
cleared from the screen.

As an example ofescape code use, you can change the values ofthe cCLocal Echo", cCCaps Loc k",

and CCSPOW" parameters using an escape sequence of the following form:

LocalEcho = No: Ec &k OL

LocalEcho = Yes: Ec &k 1L

Caps Lock = No: Ec &k OC

Caps Lock = Yes: Ec &k 1C

SPOW Ec &k ON

Ec &k 1H

You may combine these and other Ec &k parameters within one escape sequence. Ifyou do, the
final identifier (such as L or C or N) must be uppercase and all preceding identifiers must be
lowercase. For example, to set Local Echo=Yes and Caps Lock =Yes, you could use either ofthe
following escape sequences:

Ec &k 11 1C

Ec &k 1c 1L
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Escape Codes

KEY(S) CODE FUNCTION

• (as used in Local mode) Ec 0 Copy memory to destination(s)

• margins SET Ec 1 Set tab
tabs/col TAB

• margins CLEAR Ec 2 Clear tab
tabs/col TAB

• margins CLR ALL Ec 3 Clear all tabs
tabs/col TABS

• margins LEFT Ec 4 Set left margin
tabs/col MARGIN

• margins RIGHT Ec 5 Set right margin
tabs/col MARGIN

• define ONLY Ec 6 Define alphabetic-only field
fields ALPHA

• define ONLY Ec 7 Define numeric-only field
fields NUMERIC

• define ALL Ec 8 Define unrestricted (all charac-
fields CHARS ters) field

margins CLR ALL Ec 9 Clear all margins

• tabs/col MARGINS

---- Ec 8 Delay one second- Ec A Cursor up- Ec B Cursor down- Ec C Cursor right- Ec D Cursor left

• - - Ec E Hard reset (power on reset)- - Ec F Cursor home down
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TERMINAL CONTROL (Continued) .~

KEY(S) CODE FUNCTION

CI (with Auto LF disabled) Ec G Move cursor to left margin

---- Ec H Cursor home up- Ec I Horizontal tab

fIB Ec J Clear display from cursor to end ofI·

memory

II Ec K Clear line from cursor to end ofline

II Ec L Insert line

• Ec M Delete line- III Ec N Start ((Insert Character with
Wraparound" mode- • Ec 0 Delete character with wraparound

• Ec P Delete character (without
wraparound)

III Ec Q Start insert character mode (insert
character without wraparound)

III Ec R End insert character- Ec 5 Roll up- Ec T Roll down

III Ec U Next page

liB Ec V Previous page

8, define FORMAT Ec W Format mode on
fields MODE

8, define FORMAT Ec X Format mode off
fields MODE*
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Escape Codes

KEY(S) CODE FUNCTION

la, DISPLAY Ec Y Display Functions mode on
FUNCTNS

B, DISPLAY Ec Z Display Functions mode off and
FUNCTNS* Monitor mode off., define START Ec [ Start unprotected field
fields FIELD

• define STOP Ec ] End unprotected/transmit-only
fields FIELD field

---- Ec " Primary terminal status request

---- Ec - Write non-displaying terminator

---- Ec , Sense cursor position (relative)

---- Ec a Sense cursor position (absolute)

---- Ec b Unlock keyboard

---- Ec c Lock keyboard

---- Ec d Transmit a block of text to
computer

---- Ec f Modem disconnect- Ec 9 Soft reset- Ec h Cursor home up (ignoring transmit
fields)-or - - Ec i Backtab- • Ec j Display User Key Menu and begin
User Key Definition Mode

• or • orB Ec k Restore normal display and end
User Key Definition Mode

A-5



Escape Codes

TERMINAL CONTROL (Continued)

KEY(S) CODE FUNCTION., MEMORY Ec 1 Begin Memory Lock mode
LOCK., MEMORY Ec m End Memory Lock mode

LOCK*- Ec p Default definition for user
definable function key n

-- Ec q Default definition for user
definable function key f2- Ec r Default definition for user
definable function key £3

-- Ec s Default definition for user
definable function key f4

Ell Ec t Default definition for user
definable function key f5

Ell Ec u Default definition for user
definable function key f6- Ec v Default definition for user
definable function key f7- Ec w Default definition for user
definable function key f8

8, service DATACOMM Ec x Initiate datacomm self test
keys , TEST

8, service MONITOR Ec y Turn on Monitor Mode
keys , MODE

8, service TERMINAL Ec z Initiate terminal self test
keys , TEST., define START Ec { Start transmit only field
fields, XMIT FLD

---- Ec I Erase non-displaying terminator

---- Ec ~ Secondary terminal status request
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CURSOR CONTROL OPERATIONS

NOTE: Columns and rows are numbered starting with 0 as the leftmost column and the top
row.

Ec la <col>c <rew>Y

Ec la <cel>c <rew>R

Ec la ±<col >c ±<rew>Y

Ec la ±<col >c ±<rew>R

Ec A

Ec "'"

Ec *5 <X>A

Moves the cursor to column cCcel" and screen row CC row"on the
screen (screen relative addressing).

Moves the cursor to column CCcel" and row CC row" in memory
(absolute addressing).

Moves the cursor to column CCcel" and row CC rew" (on the
screen) relative to its present position CCcol" and CC row" are
signed integers). A positive number indicates right or upward
movement and a negative number indicates left or downward
movement.

Moves the cursor to column cCcol" and row ccrow"relative to its
present position in memory CCcel" and CC row" are signed in­
tegers). A positive number indicates right or upward move­
ment and a negative number indicates left or downward
movement.

STATUS
Return terminal primary status (refer to Section 8).

Return terminal secondary status (refer to Section 8).

Returns terminal capabilities

x CAPABILITY

-1 Alphanumeric capabilities
-2 Graphics capabilities
-3 Amount of RAM memory
-4 Interface capabilities

(Refer to Section 8 for further information.)
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Ec &p <X>A

Ec &'1 OL
Ec &'1 1L

Requests the status of device ttx"

x DEVICE

4 Integral or external printer depending on the
ttPrinterCode4" entry on the Terminal Configura­
tion Menu.

5 Alternate I/O

6 Integral printer

10 Downloader

MODE SELECTIONS
Unlock configuration.
Lock configuration.

~-r

./

These escape sequences select active values (without changing the values in non-volatile
memory).

Note: Only those entries in the MENU FIELD column which are marked with an asterisk are I ._~~

represented on a configuration menu. \~ )

ESCAPE MENU ENTRY
SEQUENCE FIELD VALUE x

Ec ark <x>A AUTO LF OFF x=O
ON x=l

Ec ark <x>B BLOCK MODE OFF x=O
ON x=l

Ec ark <x>C *Caps Lock OFF x=O
ON x=l

Ec ark <x>D *Bell OFF x=O
ON x=l

Ec ark <x>! *ASCII 8 Bits NO x=O
YES x=l
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ESCAPE MENU ENTRY
SEQUENCE FIELD VALUE x

Ec &k <x>K Auto Keyboard OFF x=o
Lock Mode ON x=l

Ec &k <x>L *LocalEcho OFF x=o
ON x=l

Ec &k <x>M MODIFY ALL OFF x=o
ON x=l

Ec &k <x>N SPOW(B) OFF x=o
ON x=l

Ec &k <x>O Numeric pad --- x=o
Graphics pad --- x=l

Ec &k <x>P Caps Mode OFF x=o
ON x=l

Ec &k <x>Q *Click OFF x:-=o
ON x=l

Ec &k <x>R REMOTE MODE OFF x=o
ON x=l

Ec &5 <x>A *XmitFnctn(A) NO x=o
YES x=l

Ec &5 <x>B *SPOW(B) NO x=o
YES x=l

Ec &5 <x>C *InhEoIWrp(C) NO x=o
YES x=l

Ec &5 <x>D *Line/Page(D) LINE x=o
PAGE x=l

Ec &5 <x>G *InhHndShk(G) NO x=o
YES x=l

Ec &5 <x>H *Inh DC2(H) NO x=o
YES x=l

Ec &5 <x>J *Auto Term(J) NO x=o
YES x=l
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ESCAPE MENU ENTRY
SEQUENCE FIELD VALUE x

Ec &s <x>K *ClearTerm(K) NO x=o
YES x=l

Ec &s <x>L *InhSlfTst(L) NO x=O
YES x=l

Ec &s <x>H *Esc Xfer(N) NO x=O
YES x=l

Ec &s <x>W *InhDcTst(W) NO x=O
YES x=l

Ec &x <x>C Send Cursor OFF x=O
Position mode ON x=l

DATA OPERATIONS
The following escape sequences control data transfer to and from the integral and external
printers and display memory.

Ec &p <x>S

A-IO

Selects device (tx " as the source device.

x DEVICE

3 Display screen.

5 Alternate Peripheral Interface.

7 Graphics display (raster dump to selected destina­
tion device).

10 Downloader device.



Ec &p <x>D

Escape Codes

Selects device ttx " as the destination device.

x

3

4

5

6

10

DESTINATION DEVICE

Display.

Integral or external printer depending on the
ttprinterCode4" entry on the Terminal Configuration
Menu.

Alternate Peripheral Interface.

Integral printer.

Downloader device.

Ec &p <Y> <a>d <b>d<c>D

Ec &p <x>"

Copies tty" amount of data to destination devices tta", ttb", and
tt c ". As many destinations as desired can be specified.

Y AMOUNT

b The line in which the cursor is located.

f From the line in which the cursor is located to the last
displayed line.

m From the line in which the cursor is located to the end
of display memory.

a , b , c DESTINATION DEVICE

3 Display.

4 Integral or external printer depending on the
ttPrinterCode4" entry on the Terminal Configura-
tion Menu.

5 Alternate Peripheral Interface

6 Integral printer.

10 Downloader device.

Requests the status of device tt x".

x DEVICE

4 Internal or external printer depending on the Pr i n­
t e r Code4 entry on theTerminal Configuration menu.

6 Integral printer.
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Ec &p <x>p <y>u <z>C

A-12

Performs the action specified by tt z" on device tty".

z ACTION

o Generates tt x" form feeds.

1 Space ttx" lines.

2-10 Generates tt x " form feeds.

11 Turn on Log Bottom mode.

12 Turn on Log Top mode.

13 Turn off any logging mode.

14 Print normal characters.
(Integral printer only)

15 Print expanded characters.
(Integral printer only.)

16 Print compressed characters.
(Integral printer only.)

17 Turn on normal Report mode.
(Integral printer only.)

18 Turn on Metric Report mode.
(Integral printer only.)

19 Turn off any Report mode.
(Integral printer only.)

20 Turn on Record mode; tt x " is the ASCII decimal value
(1-127) used to end Record mode.

tty" DEVICE

3 Display.

4 Internal or external printer depending on the
ttpr i nt erCode4" entry on the Terminal Configuration
menu.

6 Integral printer.



Ec &p <x>p Su <z>C

Ec &p Su <z>C

Ec &p <x> W
<data string>

Ec &p W <data string>

Ec &k <x>S

Ec

Ec {

Escape Codes

The action is selected by ((z", as shown below C(Su" selects the
Alternate Peripheral Interface network as the ((device").

z ACTION

1 Selects ((x" as the Alternate Peripheral Interface
address of the ((talk" device.

2 Selects ((x" as the Alternate Peripheral Interface
address of the ((listen" device

The action is selected by ((z", as shown below C(Su" selects the
Alternate Peripheral Interface network as the ((device").

z ACTION

3 Enable Alternate Peripheral Interface timeout.

4 Disable Alternate Peripheral Interface timeout.

Transfers ((x" bytes of the data string from the computer to the
selected destination device in binary form C(x" is a decimal
value in the range 1-256).

Transfers the data string, in ASCII form, from the computer to
the printer selected as the destination device. The string is
terminated either by the 256th byte or by an ASCII line feed
character.

Enables Expanded, Compressed, or Normal Character mode
for the integral printer as designated by the character ((x".

x ACTION

o Disable both Expanded and Compressed Character
modes.

1 Initiate Expanded Character mode.

2 Initiate Compressed Character mode.

FORMAT MODE
Starts an unprotected field.

Starts a transmit-only field.
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Ec

Ec &k <x>Z

Ends a field.

The data transmitted when the ENTER key is pressed is
selected by tcx ".

x MEANING

o Transmits data within the Unprotected andTransmit­
Only fields (default).

1 Transmits data from only the following fields:

a. Transmit-Only fields.
b. Any Unprotected fields which have been

modified.

FUNCTION KEY AND ERROR MESSAGE OPERATIONS
To enable and disable the function keys (Fl thru F8), use the following escape sequence:

Ec &j <x>

x-

A

B

C

@

MEANING

Display the Modes set of function key labels.

Enable the User function keys. (The user key labels are displayed.)

Disable screen messages (turn off message window and redisplay function
key labels.

Disable the function keys and remove the function key labels from the
screen.

To enable or disable the Function Control keys:

S Disables the AIDS, MODES, and USER KEYS keys.

R Enables the AIDS, MODES, and USER KEYS keys.

To define functions for the function keys:

Ec &f <attribute>a <key>k <enhancement>v < label half>x
<label length>d <9tring length>l <label> <string>
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TERM SYMBOL MEANING DEFAULT

Attribute 0 Normal (N) 0
1 Local only (L)
2 Transmit only (T)

Key 1 Fl function key 1
2 F2 function key
3 F3 function key
4 F4 function key
5 F5 function key
6 F6 function key
7 F7 function key
8 F8 function key

Enhancement 0 None 10
1 Blinking
2 Inverse video
3 Blinking and inverse video
4 Underline
5 Blinking and underline
6 Inverse video and underline
7 Blinking, inverse video, and underline
8 Half-bright
9 Blinking and half-bright
10 Inverse video and half-bright
11 Blinking, inverse video, and half-bright
12 Underline and half-bright
13 Blinking, underline, and half-bright
14 Inverse video, underline, and half-bright
15 Blinking, inverse video, underline, and

half-bright

Label half 1 Top half of label 9
9 Bottom half of label

Label length 0 Number of characters in the label. The 0
thru label length plus the string length must
255 be <= 255 characters. Only the first 16

characters (32 if all are muted charac-
ters) are used in the label.

String length -1 Number of characters in the string. A 1
thru length of -1 clears the label. The label
255 length plus the string length must be < =

255 characters. Only the first 80 charac-
ters (160 if all are muted characters) are
used in the string.
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TERM SYMBOL MEANING DEFAULT

Label (none) The label is entered at this point in the
sequence. It may contain display en-
hancement and character set changes.

String (none) The character string is entered at this
point in the sequence. It may contain dis-
play enhancement and character set
changes.

To execute functions assigned to the function keys:

Ec If <x>E

x KEY

1 F1
2 F2
3 F3
4 F4
5 F5
6 F6
7 F7
8 F8

To replace the function key labels with your own message:

Ec Ij <string length>L <message>

, 'St ring length I I - A number (up to 160) indicating the number of characters
in the string.

, 'Mes sage I I - The content of the message.
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DISPLAY ENHANCEMENTS OPERATIONS
To start and end display enhancements:

Ec &d <char)

Ec ) <x)

EC &w 12F

Ec &w 13F

Selects the display enhancement indicated by ~~char" to begin
at the present cursor position.

~~char"

@ABCDEFGHIJKLMNOS

Half-bright xxxxxxxx

Under-line x x x x x x x x

Inverse x x x x x x x x
Video
Blinking x x x x x x x x

Security x

End x
Enhancement

ALTERNATE CHARACTER SET SELECTION
Selects one of the character sets to be the active alternate set.

x CHARACTER SET

@ Base set
A Math set
B Line drawing set

ALPHANUMERIC DISPLAY CONTROL
Turns on alphanumeric display.

Turns off alphanumeric display.
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GRAPHICS DISPLAY CONTROL
The following escape sequence controls the graphics display.

Ec *d <z> Performs the indicated action ~~z" on the graphics display.

z ACTION

a Clear graphics memory

b Set graphics memory

c Turn on graphics display

d furn off graphics display

e Turn on alphanumeric display

f Turn off alphanumeric display

k Turn on graphics cursor

Turn off graphics cursor

A-1S

m

n

<x ,y> 0

<x,y> P

q

r

s

t

z

Turn on rubber band line

Turn off rubber band line

Move graphics cursor to horizontal position ~~x" and
vertical position ~~y" (relative to the origin)

Move graphics cursor to horizontal position ~~x" and
vertical position (ty" (relative to its present location)

Turn on alphanumeric cursor

Turn off alphanumeric cursor

Turn on graphic text mode

Turn off graphics text mode

No operation
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GRAPHICS LABEL TRANSMISSION
This escape sequence is used for transmission of a graphics text label from a program to the
terminal.

Ec *1 <text>
CR, CR LF,
LF CR, or LF

The characters contained in ((text" are printed on the display
starting at the pen position

VECTOR DRAWING
The following escape sequences are used to draw vectors.

Ec *m <x>a

Ec *m <x>b

Ec *m <x><y>c

Selects drawing mode ((x".

x MODE-

0 No effect

1 Clear

2 Set

3 Complement

4 Jam

Selects line type ((x".

x LINE TYPE x LINE TYPE

1 Solid line 7 Line #4

2 User line pattern 8 Line #5

3 Current area pattern 9 Line #6

4 line #1 10 Line #7

5 line #2 11 Point plot

6 line #3

Defines an eight-bit segment of line pattern and a scale;
where:

((x" is a number from 0 to 255 which, when converted to its
binary form, illustrates the segment of line pattern.

((y" is a number from 0 to 255 which indicates the number of
times the line pattern should be repeated.
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Ec *m <a bed e
f 9 h>d

Ec *m <x1,y1,
x2,y2,>e

Ec *m <x1 ,y1 ,
x2,y2>f

Ec *m <x,y>j

Ec *m <x>g

Defines an 8 x 8 pattern where ((a" through ((h" are numbers
from 0 through 255 which, when converted to their binary
values and stacked, illustrate the pattern.

Defines a rectangular area to be filled, where ((x1 , y1" and
t(x2 ,y2" define the rectangle located with respect to the abso­
lute origin.

Defines a rectangular area to be filled, where t(x1 , y1" and
ttx2 , y2" define the rectangle with respect to the relocatable
origin.

Locates the relocatable orIgIn at coordinates ttx ,y" with
respect to the absolute origin.

Selects area pattern tt x ":

x AREA PATTERN

1 Solid area fill.

2 User-defined area fill (default).

3 Predefined pattern 0 (short dashed hatching).

Ec *m <x>h

Ec *m

Ec *m

Ec *m <x>m

A-20

4 Predefined pattern 1 (long dashed hatching).

5 Predefined pattern 2 (hatching).

6 Predefined pattern 3 (cross hatching).

7 Predefined pattern 4 (fine cross hatching).

8 Predefined pattern 5 (medium checkerboard.)

9 Predefined pattern 6 (fine checkerboard, 1:1 blend).

10 Predefined pattern 7 (3:1 blend).

Set area boundary pen ttx"; where ttx" is an integer in the
range -32767 through 32767. The three low bits of the binary
form of the integer is used to select the pen (0...7).

Locates the relocatable origin at the current pen position.

Locates the relocatable origin at the graphics cursor position.

Sets the graphics text size to (tx", where (t x" is a number from 1
to 8.



Ec *m <x>n

Ec *m 0

Ec *m p

Ec *m <x>q

Escape Codes

Sets the graphics text orientation to ((x".

x ROTATION (DEGREES)

1 0

2 90

3 180

4 270

Turns on text slant.

Turns off text slant.

Sets the origin of graphics text at location ((x" on the display.

Ec *m r

x LOCATION

0 left/baselinEi

1 left/bottom

2 left/middle

3 left/top

4 center/bottom

Set graphics defaults:

PARAMETER

* Pen Condition

*Line Type

*Drawing Mode

*User Defined Line
Pattern

*Area Fill Type

*User Defined Area
Fill Pattern

x LOCATION

5 center/middle

6 center/top

7 right/bottom

8 right/middle

9 right/top

DEFAULT

Down

1 (solid)

2 (JAM 1)

255, 1

2 (User Defined Pattern)

255, 255,... , (Solid)
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*Background Pen

*Primary Pen

*Secondary Pen

*Boundary Pen

*Graphics Text

*Text Size

*Text Direction

*Text Origin

*Text Slant

*Text Color

Relocatable Origin

Alpha Video

Graphics Video

Alpha Cursor

Graphics Cursor

Graphics Cursor
Address

Rubberband Line

Compatibility Mode:

Page Full Straps

GIN Strap

°(Black)

7 (White)

°(Black)

Off

Off

1

1

1 (left, bottom)

Off

Primary Pen

0,0

On

On

On

Off

0,0

Off

o (Out)

°(CR Only)

NOTE: Parameters marked with an asterisk are those affected by the sequence
ttEc *m <1>r".

Ec *m <1>r

Ec *m z
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PLOTTING COMMANDS
This escape sequence is used in plotting vectors.

Ec *P (x) Performs action ((x".

x

a

b

c

d

e

f

g

h

ACTION

Lift the pen

Lower the pen

Use graphics cursor position as new point

Draw a point at the current pen position and lift
the pen

Set relocatable origin at the current pen position

Data is ASCII absolute

Data is ASCII incremental

Datais ASCII relocatable

Data is absolute

Data is short incremental

k Data is incremental

Data is relocatable

s Start area fill

t End area fill

u Lift area boundary pen

v Lower area boundary pen

z No operation
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GRAPHICS STATUS

This escape sequence reads the graphics status.

Ec *5 (X>A

A-24

Reads status type tt x ".

x STATUS

1 Terminal LD.

2 Pen position

3 Grahics cursor position

4 Read cursor position and wait for key

5 Display size

6 Graphics capabilities

7 Graphics text status

8 Read zoom status

9 Relocatable origin

10 Reset status

11 Area shading

12 Dynamics



COMPATIBILITY MODE
These escape sequences are used in Compatibility mode.

Escape Codes

Ec *t (x>a

Ec *t (x>b

Ec *t (x>c

Ec *t (x>d

Ec *w r

Selects graphics terminator.

x TERMINATOR

o CR

1 CR EOT

2 None

Sets or clears Page Full Break strap.

x ACTION

o Clear

1 Set

Sets or clears Page Full Busy strap.

x ACTION

o Clear

1 Set

Sets or clears 4014 mode:

x ACTION

o 4010 mode

1 4014 mode

No operation.

Graphics hard reset.
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ALTERNATE CHARACTER SETS

Appendix B

Your terminal can display symbols from three different character sets:

• the Roman 8 set, consisting of Roman style letters
• the Math set, consisting of mathematical symbols
• the Line-drawing set, consisting of various line segments

You may switch between these character sets on a character-by-character basis. For example,
you may mix mathematical symbols within written text. You do this by defining different
portions of a line to contain symbols from the appropriate character sets. You may envision
each group of characters as a "field".

Selecting Alternate Sets
To use an alternate character set, you must first make the desired character set the active
character set. From the keyboard, you may select between the three character sets by using the
second level of the Video Enhancement function key labels. You access these keys by pressing:

... Ell--
This keystroke sequence displays the following labels:........---- .. .. .. Ell----
Pressing .. selects the Math set to be the active character set and simultaneously updates
the Al ternate Set field in the Terminal Configuration menu to "Math(A)". Pressing"
selects the Line-drawing set to be the active character set and simultaneously updates the
Alternate Set field in the Terminal Configuration menu to "Line(B)". Pressing ..
returns the terminal to the base character set, but leaves unchanged the setting of the
Al ternate Set field in the Terminal Configuration menu.

You may also select the various character sets programmatically. However, this is a two-step
process as you first specify which character set is to be the alternate character set; then,
explicitly activate the alternate character set.
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·You select the base set as the alternate character set by issuing the escape sequence:

Ec)@

The assignment ofthe base set as the alternate character set results in no character distinction
between characters displayed when the alternate character set is enabled and when it is not.

To select the Math character set as the alternate character set, you issue the escape sequence:

Ec)A

To select the Line Drawing set as the alternate character set, you issue the escape sequence:

Ec)B

Once you have specified an alternate character set, you access these characters by executing a
((shift-out". From the keyboard, you shift-out from the base set by simultaneously pressing the
• and. keys. A running program may shift-out from the base set by issuing an ASCII
<so> code. Once activated, all non-control characters received from the keyboard or over
datacomm lines are displayed as the selected symbols until one of the following conditions
occurs:

• the base set is Ushifted-in" by simultaneously pressing the • and EI keys or by receiving
an ASCII <si > code over the datacomm line

• a previously defined video enhancement is encountered
• the end of the line is reached

When the Math or Line-drawing set is used in 8-bit mode, the terminal interprets it as a 256
element set. The lower 128 elements are accessed when Extended Characters mode is off. (This
is the default state.) The upper 128 elements remain undefined. Accessing these characters
through the keyboard when Extended Characters mode is on prints blank characters.

NOTE: The placement of alternate character set symbols varies, in part, between the differ­
ent keyboard options. The following discussions and illustrations pertain to the
USASCII keyboard.
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The Math Character Set
When the Math Set is selected as the active alternate character set, the keyboard generates the
mathematical symbols shown in Figure B-1. You may construct the integral sign to occupy two,
or several, screen rows. Similarly, you may construct left and right brackets of varying sizes.
However, drawing the top and bottom "corner" segments of these figures requires your access­
ing the Line-drawing character set. Some examples ofall three symbols follow. (For the bracket
symbols, "L:" signifies that you must activate the Line-drawing character set. The remaining
symbols correlate to 'the Math character set.)

"'f"=
'f"= ~J

L:_L:I
" "
" "

L: { L:} [] L:-L:I
" "

L: { L:} [ ] L:_L:I
L: { L:} [ ]

Once the Math set has been selected as the Alternate Character set, you enable it with a < 5 a >
control code (control-N) and disable it with a <5 i > control code (control-O).

v! 1f@ § # V$ ±% -A ex & n* ( :::: ). l- f+ --ESC + 11" ,1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 o M - J =

.... yO OW t E OR t T U
y

~~ 1 ! p~
p

t 1T} ,- ' DEL
~ q w e r t y I 1t p ] \

a A as .~ ()~ lG 11~ e J KK CJ)L n: I" ......,CAPS CTRL A; ( .a S 9 J k I

~z XX ",e AV ~~ yN J1~
(1)< t> 1:?

SHIFT '1'. cJ). E/ SHIFT ENTER
Z X C v n

Figure B-l. Math Character Set

The Line Drawing Set
When the Line Drawing set is selected as the active alternate character set, you can construct
data entry forms by combining different types of line segments. Figure B-2 shows the cor­
respondence between the line-drawing characters and the USASCII keyboard.

Once the Line-drawing set has been selected as the Alternate Character set, you enable it with
a <so> code (control-N) and disable it with a <5 i > control code (control-O).
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Figure B-2. Line Drawing Set Elements

SUPPORT FOR INTERNATIONAL LANGUAGES

Depending upon its keyboard option number, your terminal supports one of the following
languages:

• Danish
• Dutch
• English (United Kingdom)
• English (USASCII)
• Finnish
• French
• French Canadian
• German
• Italian
• Norwegian
• Spanish
• Swedish

The national language keyboards approximate the standard typewriter layouts fot' their
respective countries. Additionally, the terminal provides "translated" versions for the various
menus, softkeys, status line indicators, and error messages.

For keyboard options whose local language supports "mute" characters, the terminal processes
diacritic and accent keystrokes as follows:

When you enter a diacritic mark ( such as or ), the cursor retains its current position. If the
next-typed character is a vowel that can be combined with that mark, the two characters are
merged before the cursor advances to the next position. If the next-typed character is unaccept-
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able, the just entered character replaces the mute symbol as the displayed character, and the
cursor advances to the next position. The case may arise, however, when you want to enter just
the diacritic mark or accent character. Therefore, if you type a space after a mute symbol, the
mute symbol remains displayed and the cursor advances to the next character position.

7·Bit Vs a-Bit Operation
The terminal has two modes of operation that affect how characters received from datacomm
are interpreted by the terminal. The modes are named for the number of significant bits they
contain. In 8-bit mode all bits are significant; thus no bit is available for parity checking. In
7-bit mode, the seven low-order bits contain valid data. The eighth bit may be used for parity
checking, or it may be ignored.

7-BIT MODE. When the terminal is configured for 7-bit mode, the least significant seven bits
of the character byte determine the character's identity. That is, the seven bits are translated
into the appropriate character according to the installed character ROM for that keyboard
option. It is important to note that in 7-bit mode, the only accessible alphanumeric characters
are those available within a keyboard's base character set. For example, while in 7-bit mode, if
the terminal supports USASCII, the terminal only recognizes the standard 128 US ASCII
characters.

Table B-1 shows the replacement characters for each language selection based upon their
ASCII decimal value.

Table B-1. 7 Bit Code Substitutions

LANGUAGE KEYBOARD DECIMALVALUE
OPTION # 35 39 64 91 92 93 94 96 123 124 125 126

USASCII (standard) #
,

@ [ \ ] " C { I } ........

SWEDISH 001 #
, E A 0 A -0 e a 0 a u

NORWEGIAN 002 #
,

@ IE 0 A " ... re /J a ..
GERMAN 004 £

,
§ A 0 -0 " ... a 0 u f3

UNITED KINGDOM 005 £
,

@ [ \ ] " ... { I } ........

SPANISH 006 #
,

@ i N i.,
0 ... { Ii } ..

FRCANADIAN 007 #
,

@ [ ~ ] " ... e Q E ..

FRENCH 008 £
, a 0

~ § " ... e u e ..

ITALIAN 009 £
, § 0

~ e " u a 0 e i
DUTCH 010 #

,
@ ~ \ § " ... f I

.. ........

FINNISH 011 #
, E A 0 A -0 e a 0 a u

DANISH 012 §
,

@ IE 0 A " ... re /J a ..

NOTE: No correlation necessarily exists between the ASCII numerical values and the corres­
ponding position of keys upon the associated keyboards. For example, the ASCII
decimal value cC92" maps into the reverse slant (\) on the USASCII keyboard. On the
French keyboards, CC92" maps into c-cedilla ( ). However, the c-cedilla key on the
French keyboard does not physically correspond to the USASCII keyboard's reverse
slant key.
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Figures B-3 through B-13 illustrate the non-USASeII keyboards.

Figure B-3. Swedish Keyboard

Figure B-4. Norwegian Keyboard

Figure B-5. German Keyboard
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Figure B-6. United Kingdom Keyboard

Figure B-7. Spanish Keyboard

Figure B-8. French Canadian Keyboard
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Figure B-9. French Keyboard

Figure B-IO. Italian Keyboard

Figure B-ll. Dutch Keyboard
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~8m8
Wl( POlS'. Qr:::-t
lIlUU1 ..IRaIU L:::-'C

Figure B-12. Finnish Keyboard

Figure B-13. Danish Keyboard

To configure the terminal for 7-bit mode, set the ASC I I 8 Hi t 5 field in the Terminal Configu­
ration menu to cCHo" or send the escape sequence:

Ec&kOI

8-BIT MODE. When the terminal is configured for 8-bit mode, the host and terminal can
access any alphanumeric character. For keyboard access, refer to the following section on
Extended Characters mode.

In interpreting data transfers from the host computer, the terminal uses all eight data bits. If
the eighth bit is set (value = 1), the terminal interprets the code as a Roman Extension
character. If the eighth bit is cleared (value = 0) the terminal interprets the code as appropriate
for its national language (that is, the terminal's base character set).
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When using 8-bit mode, you must set the Par i t Yfield in the Datacomm Configuration menu to
cCHone", and you must set the Da taBi t 5 field to cC8". Failure to do so will cause data communica­
tion problems with the host computer.

8-bit mode also changes the operation of the numeric keypad. When the terminal is in 8-bit
mode and the keypad is defined for numeric operation, the numeric keys have shifted functions
as shown in table B-2.

Table B-2. Shifted Functions of the Numeric Pad in 8-Bit Mode

KEY SHIFTED CHARACTER

0
,..

---
1 {
2 I
3 }
4 [
5 \
6 ]
7 #
8

,

9 @

To configure the terminal for 8-bit mode, set the ASC I I 8 Hi t 5 field in the Terminal Configu­
ration menu to cCYes", or send the escape sequence:

Ec&k1I

NOTE: The extended character set is used by the HP 300 and HP 250 computer systems and
the HP 2631 and HP 2608 printers. Also, since the default parity used by the HP 3000
system is 000, you must log onto the computer using cCTerm Type 12 " in order to
receive all 8 data bits.

Extended Characters Mode
The terminal comes with an extended character set that supports the special characters
associated with several international languages. Regardless of the keyboard used, the ex­
tended character set allows you to configure the terminal so that various keys and data
communication codes are interpreted (and displayed) in your chosen language.

You access this capability by putting the terminal into Extended Characters mode. This mode
grants full access to the Roman 8 character set. Two critical points are:

• You must configure the terminal for 8-bit mode (set the ASC I I 8 Hi t 5 field in the Terminal
Configuration menu to cCYes") .

• You can only enter Extended Characters mode through the keyboard.
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Using this mode, you may select any character foreign to your ((native" base character set.
Figure B-14 shows the correspondence between keys on the USASCII keyboard and the
extended characters they generate.

8 ..
,A6

, ;'AT
, t

Iv
Ay .'". I:·t"

ENTER

Figure B-14. Extended Character Mode for USASCII Keyboard

From the keyboard, you enter Extended Characters mode by simultaneously pressing the
Control key and period key. (The Status Line displays the message: ((A 1 t Shf t ".) You leave
Extended Characters mode by simultaneously pressing the Control key and comma key.
Unlike the alternate character sets which end when a new line begins, Extended Characters
mode remains active until you explicitly turn it off using Control-Comma. (Extended Charac­
ters mode also ends when the terminal is turned off or a hard reset is performed.)

Being a keyboard function, Extended Characters mode only affects data entered from the
keyboard. It has no effect on data received over the datacomm lines. However, the following
special circumstances exist:

• Ifyou enter any control codes (simultaneously pressing the III key and another appropri­
ate key), the code is interpreted as if Extended Characters mode were off.

• The special procedure to form mute characters does not exist in Extended Characters mode.
(Rather, you may enter these characters directly by pressing the appropriate key on your
keyboard.)

Figure B-15 shows the bit-mapping for the Roman extension character set, and Table B-3
summarizes this set.
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ROMAN8 CHARACTER SET
(USASCII Plus Roman Extension)

be 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

b7 .0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1

b6 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

bs 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
b4 b3 b2 b1

•0 NUL DLE SP 0 P I - 1\ A A Po 0 o 0 @ p a
1\ ~ -- po 0 o 1 1 SOH DC1 ! 1 A Q a q e I A

STX " " "o 0 1 0 2 DC2 2 B R b r A 0 fa a'y

::) .: \

"o 0 1 1 3 ETX DC3 # 3 C S c s ........... E 0 u tE {)
....,.

" ,
0o 1 o 0 4 EOT DC4 $ 4 D T d t .... E Y a a cJ

..... I,' I
, I

o 1 o 1 5 ENQ NAK % 5 E U e u <i E 9 e 1 I
.....•. ) " N I

,
o 1 1 0 6 ACK SYN & 6 F V f v I 0 0 I -

f I' 1;tl:

I Ii
, I

o 1 1 1 7 BEL ETB ,
7 G W 9 w u ce 0 V4

I \ A \
1 0 o 0 8 as CAN ( 8 H X h x i a 0 112, \ ,

(51 0 o 1 9 HT EM ) 9 I Y i Y f!,,(ii)' l e 1 ~

10 LF SUB * J Z j
It. ,

6 '0 21 0 1 0 Z ",.' n 0

.. ,
0

v
1 0 1 1 11 VT ESC + K [ k { i' , £ u S «,

.:'

'; - I v
1 1 o 0 12 FF FS < L \ I \ c'" ¥ a E s •,

I.' '.' .,...
,

.'

, I
1 1 o 1 13 CR GS - = M ] m } l",.;•..,:,,::.:-.. ........ U § e I U »

It.
1 1 1 0 14 SO AS > N ~ N -- ';(>;.:::e· U f 0 fJ Y +

1 1 1 1 15 SI US I ? 0 - 0 DEL.~,i,~ ~ ¢ u 0 y I{~~~rt

Figure B-15. Bit Mapping For Roman 8 Character Set
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Table B-3. ROMAN 8 CHARACTER SET

Graphic Hex Dec Oct Description

00 0 000 NUL (null)
01 1 001 SOH (start of heading)
02 2 002 STX (start of text)
03 3 003 ETX (end of text)
04 4 004 EDT (end of transmission)
05 5 005 ENQ (enquiry)
06 6 006 ACK (acknowledge)
07 7 007 BEL (bell)

08 8 010 BS (backspace)
09 9 011 HT (horizontal tabulation)
OA 10 012 LF (line feed)
OB 11 013 VT (vertical tabulation)
OC 12 014 FF (form feed)
OD 13 015 CR (carriage return)
OE 14 016 SO (shift out)
OF 15 017 SI (shift in)

10 16 020 DLE (data link escape)
11 17 021 DC1 (device control 1 or

X-ON)
12 18 022 DC2 (device control 2)
13 19 023 DC3 (device control 3 or

X-OFF)
14 20 024 DC4 (device control 4)
15 21 025 NAK (negative acknowledge)
16 22 026 SYN (synchronous idle)
17 23 027 ETB (end of transmission

block)

18 24 030 CAN (cancel)
19 25 031 EM (end of medium)
1A 26 032 SUB (substitute)
1B 27 033 ESC (escape)
1C 28 034 FS (file separator)
1D 29 035 GS (group separator)
IE 30 036 RS (record separator)
IF 31 037 US (unit separator)

20 32 040 Space
! 21 33 041 Exclamation point

" 22 34 042 Quotation mark
# 23 35 043 Number sign (hash mark)
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Table B-3. ROMANS CHARACTER. SET (Continued)

Graphic Hex Dec Oct Description

$ 24 36 044 Dollar sign
% 25 37 045 Percent sign

& 26 38 046 Ampersand,
27 39 047 Apostrophe (closing single

quote)

( 28 40 050 Opening parenthesis
) 29 41 051 Closing parenthesis

* 2A 42 052- Asterisk
+ 2B 43 053 Plus

, 2C 44 054 Comma
- 2D 45 055 Hyphen (minus)

2E 46 056 Period (point)
/ 2F 47 057 Slant (solidus)

0 30 48 060 Zero
1 31 49 061 One

2 32 50 062 Two
3 33 51 063 Three

4 34 52 064 Four
5 35 53 065 Five

6 36 54 066 Six
7 37 55 067 Seven

8 38 56 070 Eight
9 39 57 071 Nine

: 3A 58 072 Colon
, 3B 59 073 Semicolon

< 3C 60 074 Less than sign
= 3D 61 075 Equal sign

> 3E 62 076 Greater than sign
? 3F 63 077 Question mark

@ 40 64 100 Commercial at
A 41 65 101 Uppercase A

B 42 66 102 Uppercase B
C 43 67 103 Uppercase C

D 44 68 104 Uppercase D
E 45 69 105 Uppercase E

F 46 70 106 Uppercase F
G 47 71 107 Uppercase G
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Table B-3. ROMANS CHARACTER SET (Continued)

Graphic Hex Dec Oct Description

H 48 72 110 Uppercase H
I 49 73 111 Uppercase I

J 4A 74 112 Uppercase J
K 4B 75 113 Uppercase K

L 4C 76 114 Uppercase L
M 4D 77 115 Uppercase M

N 4E 78 116 Uppercase N
0 4F 79 117 Uppercase 0

p 50 80 120 Uppercase P
Q 51 81 121 Uppercase Q

R 52 82 122 Uppercase R
S 53 83 123 Uppercase S

T 54 84 124 Uppercase T
U 55 85 125 Uppercase U

V 56 86 126 Uppercase V
W 57 87 127 Uppercase W

X 58 88 130 Uppercase X
y 59 89 131 Uppercase Y

Z 5A 90 132 Uppercase Z
[ 5B 91 133 Opening square bracket

\ 5C 92 134 Reverse slant
] 5D 93 135 Closing square bracket

"- 5E 94 136 Caret (circumflex)

- 5F 95 137 Underscore (low line)

,
60 96 140 Opening single quote

a 61 97 141 Lowercase a
b 62 98 142 Lowercase b

c 63 99 143 I~owercase c
d 64 100 144 Lowercase d

e 65 101 145 Lowercase e
f 66 102 146 Lowercase f

g 67 103 147 Lowercase g

h 68 104 150 Lowercase h
i 69 105 151 Lowercase i

j 6A 106 152 Lowercase j
k 6B 107 153 Lowercase k

I 6C 108 154 Lowercase I
m 6D 109 155 Lowercase m

n 6E 110 156 Lowercase n
0 6F 111 157 Lowercase 0
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Table B-3. ROMANS CHARACTER SET (Continued)

Graphic Hex Dec Oct Description

p 70 112 160 Lowercase p
q 71 113 161 Lowercase q

r 72 114 162 Lowercase r
s 73 115 163 Lowercase s

t 74 116 164 Lowercase t
u 75 117 165 Lowercase u

v 76 118 166 Lowercase v
w 77 119 167 Lowercase w

x 78 120 170 Lowercase x
y 79 121 171 Lowercase y

z 7A 122 172 Lowercase z
{ 7B 123 173 Opening brace (curly

bracket)
I 7C 124 174 Vertical line

} 7D 125 175 Closing brace (curly bracket)
--- 7E 126 176 Tilde

7F 127 177 Delete (rubout)

80 128 200 --undefined control code--
81 129 201 --undefined control code--
82 130 202 --undefined control code--
83 131 203 --undefined control code--
84 132 204 --undefined control code--
85 133 205 --undefined control code--
86 134 206 --undefined control code--
87 135 207 --undefined control code--

88 136 210 --undefined control code--
89 137 211 --undefined control code--
8A 138 212 --undefined control code--
8B 139 213 --undefined control code--
8C 140 214 --undefined control code--
8D 141 215 --undefined control code--
8E 142 216 --undefined control code--
8F 143 217 --undefined control code--

90 144 220 --undefined control code--
91 145 221 --undefined control code--
92 146 222 --undefined control code--
93 147 223 --undefined control code--
94 148 224 --undefined control code--
95 149 225 --undefined control code--
96 150 226 --undefined control code--
97 151 227 --undefined control code--

B-16
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Table B-3. ROMANS CHARACTER SET (Continued)

Graphic Hex Dec Oct Description

98 152 230 --undefined control code--
99 153 231 --undefined control code--
9A 154 232 --undefined control code--
9B 155 233 --undefined control code--
9C 156 234 --undefined control code--
9D 157 235 --undefined control code--
9E 158 236 --undefined control code--
9F 159 237 --undefined control code--

AO 160 240 --undefined--
A Al 161 241 Uppercase A grave accent

A A2 162 242 Uppercase A circumflex
E A3 163 243 Uppercase E grave accent

E A4 164 244 Uppercase E circumflex
E A5 165 245 Uppercase E umlaut or

diaeresis
t A6 166 246 Uppercase I circumflex

l A7 167 247 Uppercase I umlaut or
diaeresis

,
A8 168 250 Acute accent

... A9 169 251 Grave accent
" AA 170 252 Circumflex accent.. AB 171 253 Umlaut (diaeresis) accent- AC 172 254 Tilde accent
U AD 173 255 Uppercase U grave accent

(J AE 174 256 Uppercase U circumflex
£ AF 175 257 Italian Lira symbol

-
BO 176 260 Over line (high line)
B1 177 261 --undefined--
B2 178 262 --undefined--

0 B3 179 263 Degree (ring)
Q B4 180 264 Uppercase C cedilla

~ B5 181 265 Lowercase c cedilla
N B6 182 266 Uppercase N tilde

ii B7 183 267 Lowercase n tilde

i B8 184 270 Inverse exclamation mark
i, B9 185 271 Inverse question mark

XX BA 186 272 General currency symbol
£. BB 187 273 British pound sign

¥ BC 188 274 Japanese yen symbol
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Table B-3. ROMANS CHARACTER SET (Continued)

Graphic Hex Dec Oct Description

§ BD 189 275 Section sign
f BE 190 276 Dutch guilder symbol
it BF 191 277 U.S. cent symbol

a co 192 300 Lowercase a circumflex
e C1 193 301 Lowercase e circumflex

0 C2 194 302 Lowercase 0 circumflex
U C3 195 303 Lowercase u circumflex

a C4 196 304 Lowercase a acute accent
e C5 197 305 Lowercase e acute accent

() C6 198 306 Lowercase 0 acute accent
U C7 199 307 Lowercase u acute accent

a C8 200 310 Lowercase a grave accent
e C9 201 311 Lowercase e grave accent

0 CA 202 312 Lowercase 0 grave accent
U CB 203 313 Lowercase u grave accent

a CC 204 314 Lowercase a umlaut or
diaeresis

e CD 205 315 Lowercase e umlaut or
diaeresis

0 CE 206 316 Lowercase 0 umlaut or
diaeresis

ii CF 207 317 Lowercase u umlaut or
diaeresis

A DO 208 320 Uppercase A degree
i Dl 209 321 Lowercase i circumflex

0 D2 210 322 Uppercase 0 crossbar
IE D3 211 323 Uppercase AE ligature

a D4 212 324 Lowercase a degree
i D5 213 325 Lowercase i acute accent

~ D6 214 326 Lowercase 0 crossbar
re D7 215 327 Lowercase ae ligature

A- D8 216 330 Uppercase A umlaut or
diaeresis

i D9 217 331 Lowercase i grave accent
b DA 218 332 Uppercase 0 umlaut or

diaeresis
U DB 219 333 Uppercase U umlaut or

diaeresis
E DC 220 334 Uppercase E acute accent

i DD 221 335 Lowercase i umlaut or
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Table B-3. ROMANS CHARACTER SET (Continued)

Graphic Hex Dec Oct Description

diaeresis
f3 DE 222 336 Sharp s

0 DF 223 337 Uppercase 0 circumflex

A EO 224 340 Uppercase A acute accent
A E1 225 341 Uppercase A tilde

a E2 226 342 Lowercase a tilde
D E3 227 343 Uppercase D with stroke

a E4 228 344 Lowercase d with stroke
t E5 229 345 Uppercase I acute accent

I E6 230 346 Uppercase I grave accent
6 E7 231 347 Uppercase 0 acute accent

6 E8 232 350 Uppercase 0 grave accent
0 E9 233 351 Uppercase 0 tilde

0 EA 234 352 Lowercase 0 tilde
S EB 235 353 Uppercase S with caron

s EC 236 354 Lowercase s with caron
U ED 237 355 Uppercase U acute accent

y EE 238 356 Uppercase Y umlaut or
diaeresis..

EF 239 357 Lowercase y umlaut orY
diaeresis

p FO 240 360 Uppercase Thorn
p F1 241 361 Lowercase thorn

F2 242 362 --undefined--
F3 243 363 --undefined--
F4 244 364 --undefined--
F5 245 365 --undefined--

- F6 246 366 Long dash (horizontal bar)
IA F7 247 367 One fourth (one quarter)

~ F8 248 370 One half
~ F9 249 371 Feminine ordinal indicator
2 FA 250 372 Masculine ordinal indicator

« FB 251 373 Opening guillemets (angle
quotes)

• FC 252 374 Solid
» FD 253 375 Closing guillemets (angle

quotes)
± FE 254 376 Plus/minus sign

FF 255 377 --undefined--
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Integral Printer
Control

INTRODUCTION

Appendix C

As an option, your terminal may include an integral printer. This section is concerned only
with the integral printer; information on operating the external printer is contained in
Section 6.

With an integral printer, you may do any of the following operations:

• Perform a line feed (advance the paper one line).

• Perform a form feed (advance the paper to the top of the next page).

• Print one line from the display.

• Print all displayed lines, from the cursor line to the last displayed line.

• Print all lines in display memory, from the cursor line to the end of display memory.

• Select several operating modes:

Continuous Forms:

Report Format:

Metric Format:

Expanded Char­
acters mode:

Compressed Char­
acters mode:

Record mode:

Log Top mode:

Log Bottom mode:

normal-size characters, 80 characters per line, 10 characters per
inch (default selection)

60 text lines per page

64 text lines per page

characters expanded to 5 per inch

characters compressed to 16.2 characters per inch

data copied from the display (in Local mode) or from the com­
puter (Remote mode)

data is copied as it spills over the top of the filled display
memory

each time the cursor leaves a line of data to go to the next line,
the line left is copied
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All of the above printer operations can be initiated either locally, by operator keystrokes, or ~
remotely, by escape sequences sent from a program operating on a host computer. In both'
cases, the integral printer must be selected as the destination device for device control
commands.

SELECTING THE INTEGRAL PRINTER AS THE "DESTINATION"
DEVICE
To control the printer, you must select it as the destination device for device control com­
mands. This can be done using either the function keys or an escape sequence. To do so using
the function keys, press the following keys, in sequence:

., device control, "to" devices, and TO INT PRT

An asterisk in the TO I NT PRT function key label indicates the internal printer is selected.
Alternate presses of the key display and delete the asterisk.

Programmatically, the CCto" devices are selected by including one or more CCd" parameters in
the device control escape sequence (more than one destination device can be selected). The
escape sequence to transfer data from the display to printer is of the form:

Ec&p <a>d <b>d <Y>

Where Ccy" lines of data are transferred from the display to devices CCa " and CCb". The values for
CCa" and CCb" may be 4 for the printer as specified in the Pr i nt er Code 4 entry on the Terminal
Configuration menu, or 6 for the integral printer. Use of the CCd" parameter alters the selec­
tion of the CCto devices" accordingly. If no CCd" parameter is specified, then the currently
assigned CCto" device(s) is used.

The Ccy" value can be either B (copy line), F (copy page), or M (copy all).

PAPER MOVEMENT
Two paper movement operations are allowed: line feed (advance line) and form feed (advance
page). However, a form feed can be produced only in Report or Metric modes. If a form feed is
attempted while not in Report or Metric modes, a line feed will be generated in place of the
form feed.

To perform one of these operations using the function keys, press the • and
device control keys, in sequence. Then press either the ADVANCE LINE or ADVANCE PAGE
key, as desired. Pressing the ADVANCE LINE key causes the printer to advance the paper one
line. Pressing the ADVANCE PAGE key causes the printer to advance the paper to a new page, if
in Report or Metric mode, or to advance the paper one line, if not in Report or Metric mode.

Programmatically, you can produce a printer line feed by sending the following escape se­
quence:

Ec&p6d1P
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The number preceding the ttp", in the escape sequence, specifies how many line feeds you
want. For example, to generate four successive line feeds, preceed the ttp" with the number
tt4".

To produce a form feed from a program, send the terminal the following escape sequence:

Ec&pOc6U

(The values 2 through 10, preceding the ttc " in the escape sequence, will also produce a form
feed.)

PRINTER MODES
To enable or disable the various printer modes (Expanded Characters, Compressed Charac­
ters, Record mode, Report Format, Metric Format, or data logging), you must display the
ttdevice modes" set of function keys. To do so, press the following keys, in sequence:

III, device control, device modes

Continuous Forms Mode
Continuous forms mode is a mode in which the printer prints continuously, without regard
for ttstart page" and ttend page" boundaries. Continuous Forms mode is the standard, or
default, mode. At power-on time or after a hard reset, the integral printer is automatically
reset to print in Continuous Forms mode using normal-size characters (80 characters per
line, 10 characters to the inch).

Report Format Mode
The integral printer normally operates in Continuous Forms mode. You can, however, enable
Report Format in which printed output is treated as a series of 66-line pages (a 3-line top
margin, 60 lines of text, and a 3-line bottom margin). The margins and text area together
form an 8 1/2 inch by 11 inch page. The printer uses a small tic mark to mark the end of one
page and the beginning of the next. Report Format mode output is shown in figure C-1.

From the keyboard, you enable and disable Report Format using the REPORT PR I NT key. This
key alternately enables and disables Report Format. When enabled, an asterisk appears in
the key label (indicating the mode is active); Metric Format mode, if on, is turned off; and the
printer skips 3 lines, prints a page break, and skips 3 lines.

From a program executing in a host computer, you enable and disable Report Format using
the following escape sequences:

ENABLE: Ec&p17C

DISABLE: Ec&p19C

Once enabled, Report Format remains enabled until disabled, until Metric Format mode is
enabled, until a hard reset is performed, or until the power is turned off.
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3-L1NE BOTTOM

MARGIN 1
3-L1NE TOP
MARGIN

TEXT LINES

3-L1NE BOTTOM
MARGIN {

3-L1NE TOP {
MARGIN

___ TIC MARK BETWEEN

PAGES

REPORT MODE: 60 LINES
OF TEXT PER PAGE

METRIC MODE: 64 LINES
OF TEXT PER PAGE

___ TIC MARK BETWEEN
- PAGES

Figure C-l. Report and Metric Formats

Metric Format Mode
You can enable Metric Format mode in which printed output is treated as a series of 70-line
pages (a 3-line top margin, 64 lines of text, and a 3-line bottom margin). The printer uses a
small tic mark to mark the end of one page and the beginning of the next. A soft reset, while
in Metric Format or Report mode, causes the printer to skip three lines, print a tic mark, and
then skip three more lines. Metric format is illustrated in figure C-l.

From the keyboard, you enable and disable Metric Format using the METR I C PR I NT key. This
key alternately enables and disables Metric Format. When enabled, an asterisk appears in
the key label; Report Format mode, if on, is turned off; and the printer skips 3 lines, prints a
page break, and skips 3 lines.
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From a program executing in a host computer, you enable and disable Metric Format using
the following escape sequences:

ENABLE: Ec&p18C

DISABLE: Ec&p19C

Once enabled, Metric Format remains enabled until disabled, until Report Format is en­
abled, until a hard reset is performed, or until the power is turned off

Expanded Characters Mode
The integral printer can print expanded characters in which each print line contains up to 40
characters spaced five to the inch (see figure C-2).

Normal-Sized Characters

Underlined

IInverse Vided

CaJpressed Olaracters

UttErliJEd

rrrierse Ui[kij

Expanded Characters

Underlined

'Inverse Vide g

Figure C-2. Character Sizes and Enhancements as
Printed on the Integral Printer
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From the keyboard, you enable and disable expanded character printing by pressing the
EXPAND PR I NT key. When enabled, an asterisk is present in the key label.

From a program operating in a host computer, you enable and disable the printing of ex­
panded characters using the following escape sequences:

ENABLE: Ec&k 1S

DISABLE: Ec&k OS

Once the printing of expanded characters is enabled, it remains enabled until disabled, until
Compressed Characters mode is enabled, until a hard reset is performed, or until the power is
turned off.

Compressed Characters Mode
The integral printer can print compressed characters in which each print line contains up to
132 characters spaced 16.2 to the inch (see figure C-2).

From the keyboard, you enable and disable compressed character printing using the COM­

PRESS PRINT key. When enabled, an asterisk is present in the key label.

From a program executing in a host computer, you enable and disable the printing of com­
pressed characters using the following escape sequences:

ENABLE: Ec&k 2S

DISABLE: Ec&k OS

Once the printing of compressed characters is enabled, it remains enabled until disabled,
until expanded characters are enabled, until a hard reset is performed, or until the power is
turned off.

Record Mode
In Record mode, data is copied from the display (in Local mode) or from the computer (in
Remote mode) to the selected ~~to" devices.

To initiate Record mode using the function keys, press the following keys, in sequence:

III, device control,device modes, RECORD MODE

An asterisk is present in the RECORD MODE key label when Record mode is active. Alternate
presses of the key display and delete the asterisk. While in Record mode, the keyboard is
disabled, except for the n, -,ICI, and RECORD MODE keys. ThelCl key is disabled after
one press.
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To initiate Record mode programmatically, send the terminal the following escape sequence:

Ec&p<char>p20C

The optional parameter tt <cha r >p" is the decimal equivalent of an ASCII character which can
be used to turn off Record mode. It should be the first character in a record; the default
character is tto". If tt<char>p" is omitted or if tto p" is specified, no character will turn off
Record mode. Termination can only occur by pressing RECORD MODE or initiating a soft or hard
reset. The reset can be initiated either from the keyboard or from the program.

The termination character selected in the escape code is valid only for the current activation
of Record mode. When Record mode is ended, the termination character returns to the default
character Ct 0").

If the escape sequence is received from the computer, the terminal returns an tts" or ttF"
character to the program to indicate ttsuccessful" or ttfailed" status for execution of the escape
sequence. This status check is discussed later in this section.

When the status character is sent depends on whether or not the DCI/DC2 handshake is
enabled. (Refer to Sections 3 and 9 for information on handshake types.) If the DCI/DC2
handshake is disabled, the character (always an tts") is sent immediately after the terminal
receives the escape sequence; otherwise, it (an tts" or ttF") is sent after Record mode is turned
off and a DCI is received from the computer.

A 256-character buffer is used to hold each record prior to sending it to the ttto" device(s). If
the record exceeds 256 characters, the terminal's handshake holds off any further transmis­
sion from the computer until the buffer contents are sent to the ttto" device(s). Records shorter
than 256 characters are indicated by an LF (line feed) character. In this case also, the termi­
nal's handshake holds off further transmission from the computer until the buffer is cleared.

If Record mode is turned off with a partially-filled buffer, the contents are sent to the ttto"
device(s).

If the first character in the buffer is the termination character, Record mode is terminated
and the termination character is not sent to the ttto" device(s).

Log Top Mode
When the display is filled and another line of data is entered through the keyboard or
received over a datacomm line, the top line in the display is purged to make room for the new
line. With top logging, each line that is purged from the top of the display is printed. Thus,
while the line is ttlost" from display memory, it is maintained in hard copy form. Figure C-3
illustrates top logging.
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Top Logging

Last Line In / '-------'"

Workspace

Figure C-3. Top Logging

Workspace Computer

H

I

Log Bottom Mode
With bottom logging, each time the cursor moves from one line to another as the result of an
explicit line feed or an end-of-line wraparound, the line from which the cursor moved is
printed. This feature allows you to maintain a hard copy "trail" of all lines added to the
display in the order in which they were entered and/or received. Figure C-4 illustrates
bottom logging.

Boltom Logging

Computer

H

...
;:::::;~~:~~i)Last Line /

Entered

... I
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When performing data logging in Remote mode, the terminal and host computer must be
using the ENQ-ACK or XON-XOFF handshakes or they must be using a baud rate that is
equal to or less than the rate at which the slowest selected printer can function. (You will
probably have to drop to 600 baud, if no handshaking is used.)

From the keyboard, you enable and disable data logging using the LOG TOP and LOG BOTTOM
keys. These keys alternately enable and disable top logging and bottom logging, respectively.
When either is enabled, an asterisk appears in the associated key display.

From a program executing in a host computer, you enable and disable data logging using the
following escape sequences:

ENABLE BOTTOM LOGGING: Ec&p11 C

ENABLE TOP LOGGING: Ec&p12C

DISABLE LOGGING: Ec&p13C

Both forms of data logging may not be enabled simultaneously. Once either form of data
logging is enabled, it remains enabled until explicitly disabled, until the other form of data
logging is enabled, until a hard reset is performed, or until the power is turned off.

Note that the keyboard is temporarily locked while a line of data is being CClogged". This may
make it difficult to perform any keyboard operations if a large quantity ofdata is coming into
the display over the datacomm line rapidly enough to result in continuous logging.

PRINTER OPERATIONS
You can copy, from the display, a selected line, a part (or all) of the displayed page, or a part
(or all) of the active workspace. The cursor is used as the selector to determine the line at
which the copy operation starts. To do so, you must select the printer as the destination CCto")
device. The display is defined as the CCfrom" device in data transfers to the printer.

The operation sequence is to select the printer as a CCto" device, place the cursor in the line at
which you want printing to start, then display the cCdevice control" set of function keys and
select COpy LINE, COpy PAGE, or COpy ALL.

Copy Line

When the integral printer is selected as a destination device, you can copy the line containing
the cursor from the display to the printer. The entire line is copied; block terminators are
ignored. After the line is printed, the cursor moves to the leftmost column in the next lower
line (column 0, not the left margin). If the cursor is on an empty line, COpy LINE will not
cause anything to be printed; instead, the paper will be advanced one line.

From the keyboard, you copy one line of data using the COpy LINE key in the cCdevice control"
set of function keys.
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From a program executing in a host computer, you copy one line of data using the following ~
escape sequence:

Ec&pB

Copy Page
When the printer is selected as a destination device, you can copy all lines, starting with the
line containing the cursor through the last line visible on the screen, to the printer. Block
terminators are ignored. After each line is print~d the cursor moves to the leftmost column in
the next lower line (column 0, not the left margin). If the cursor is at a line that is beyond the
last displayable line, the printer does nothing.

From the keyboard, you copy a «page" ofdata using the COpy PAGE key in the ((device control"
set of function keys.

From a program operating in a host computer, you copy a page of data using the following
escape sequence:

Ec&pF

Copy All
When the printer is selected as a destination device, you can copy all lines, starting with the
line containing the cursor through the last line of display memory, to the printer. Block
terminators are ignored. After each line is printed the cursor moves to the leftmost column in
the next lower line (column 0, not the left margin). If the cursor is located beyond the last
displayable line, the printer does nothing.

From the keyboard, you copy ((all" using the COPY ALL key in the ((device control" set of
function keys.

From a program executing in a host computer, you copy ((all" using the following escape
sequence:

Ec&pM

Copy The Entire Active Workspace
When the printer is selected as a destination device, you can copy the entire content of the
active workspace to the printer by ((homing up" the cursor and selecting the COpy ALL key.
Block terminators are ignored.

From a program executing in a host computer, you copy the entire workspace using the
following escape sequence:

EcO

All lines of data, not just those appearing on the screen, are copied from the display to the
printer. Block terminators are ignored.

C-10



Integral Printer Control

COMPUTER TO PRINTER DATA TRANSFERS
With the printer selected as a destination device, you can copy up to 256 characters of a data
string from the computer to the printer. The data can be sent in either binary or ASCII form,
depending on the escape sequence used. To copy a binary data string to the printer from the
computer, use the following escape sequence:

Ec &p <x>W <data 5tring>

This sequence transfers the first ((x" bytes of the data string, in binary form, to the printer.
The maximum value for ((x" is 256.

To copy an ASCII data string from the computer to the printer, use the following escape
sequence:

Ec &p W<da t a 5 t ring>

The entire data string is copied. The string is terminated either by an ASCII line feed
character or by the 256th character.

PRINTER STATUS
It is possible for a program to determine several items of printer status information using
escape sequences. These items are:

• Whether or not the terminal contains an integral printer.

• Whether a printer error exists (no paper or the printer top cover is open).

• Whether or not the printer is busy.

• Whether the last command sent to the printer was completed or interrupted (by the
terminal operator pressing the 1:1 key).

• Whether the last command was completed sucessfully or failed.

For detailed information on printer status, refer to the Status section.

An alternative method exists for determining the status of the last command sent to the
terminal. After issuing a copy line, copy page, copy all, advance line, or advance page Ec &p
sequence, the remote program can determine whether or not the operation was successfully
performed by executing an I NPUT (BASIC language) or similar instruction that requests one
ASCII character from the terminal.

The terminal responds by sending an ((5", ((F", or ((U". An ((5" indicates successful completion,
an ((F" indicates that the operation failed, and a ((U" indicates that the terminal operator
interrupted the data transfer by pressing 1:1.

These completion codes cannot be suppressed by configuration parameters or any other
means. They are always transmitted and your programs should include input commands for
accepting them.
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The keyboard is disabled CClocked") until the status is sent.

In either Character or Block Line mode, the terminal sends a <CR> (or a <CR > <LF> ifAuto
Linefeed mode is enabled) following the completion code. In Block Page mode, it sends a block
terminator character.

Ifa datacomm error occurs during transmission of the data record, the device control comple­
tion code is unpredictable. Datacomm errors are reported by way of the terminal status bytes
described in Section 8.

PRINTER SELF TEST
The terminal has a printer self test feature that exercises the printer's capabilities to verify
that it is functioning properly.

The printer self test cannot be initiated from a program. To initiate the test from the key­
board, press the following keys, in sequence:

_, service keys, INT PRT TEST

If the printer is functioning properly, it will generate the test pattern illustrated in figure
C-5.

@A6C DE~G~IJK LMNOPQRS T~VWXYl[ \]A_'abc defghiJK Imnopqrs tuvwxyz{ I}-.
@ABC DEFGHIJK LMNOPQRS TUVWXYZC ,~~

~j(tC ~1F.rGPIJK :..:1NOPQRS lUVWXVZ[ \J".. 'abc def°shijk Itlll'lClpqrS tuVWXyz{ I).... !"fJ$U' O~i,-.1 01234567 F.:8:;<::),"{ @AOCDEFG
@ABC GEFG @ABC DEFG ~A8C DEFq ~A8C DEFg

Figure C-5. Integral Printer Test Pattern

If an error is detected, the message eCI ntegral Pr inter Error" appears at the bottom of the
screen, where the function key labels normally appear. To clear the message, press 1:1.

If the error condition is one of the following, you can correct it yourself:

• Out of paper.

• The metal latch, under the printer lid (figure C-6), is not latched. To latch it, press it down
firmly.
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Latching Frame

Figure C-6. Integral Printer Mechanism

MAINTAINING THE INTEGRAL PRINTER

Printer Paper
The integral printer uses a special form of thermal printing paper. You may purchase this
paper through your local HP sales and service office by using the following names and part
numbers:

1 box (24 rolls) Thermal Paper (blue), HP part no. 9270-0638.

1 box (24 rolls) Thermal Paper (black), HP part no. 9270-0656.

CAUTION: We recommend that you use only HP Thermal Paper in your integral printer.
Using other paper can shorten the life of the print head and reduce the print
quality. Also, if you have an HP Warranty Service Contract, you must use HP
Thermal Paper to keep the contract valid.

Loading Printer Paper
To load the printer paper, follow these instructions:

Step 1. Lift the top cover of the printer mechanism (figure C-6). An illustration of the
correct paper position and flow is embossed on the underside of the cover.

Step 2. Press the latch toward the front of the terminal to release the latching frame. Lift
the hinged latching frame to its forward position.
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Step 3. Remove any paper remaining in the printer.

Step 4. The paper comes rolled on a cardboard cylinder. A metal rod, passing through the
cylinder, holds the cylinder in place. Lift the cylinder upward and forward along the
guide slots to remove the cylinder and rod.

Step 5. Remove the rod from the old cylinder and insert it into the new cylinder for the next
roll of paper.

NOTE: The print material only occurs on one side of the paper. Therefore, you must insert
the paper correctly to produce print. The paper must feed toward the front of the
terminal from the underside of the paper roll. See the embossed illustration on the
underside of the top cover.

Step 6. Place the ends of the metal rod in the guide slots on either side of the print
mechanism and press down and toward the rear until the rod snaps into place.

CAUTION: The print head (figure C-6) is relatively fragile and susceptible to damage. Be
careful not to strike the print head while loading the paper.

Step 7. Feed the leading edge of the paper through the latching frame between the latching
frame and the clear plastic guide window.

Step 8. Lower the latching frame into place without locking it.

Step 9. Align the sides of the paper with the guide lines embossed on each side of the guide
window.

Step 10. Each new roll ofpaper has a glue spot, near the leading edge of the roll, which holds
the roll intact. Feed approximately 12 inches of paper through the latching frame
so the glue spot is beyond (outside) the print head and guide window.

NOTE: You should never allow the print head to pass over the glue spot during print
operations.

Step 11. Press down the latch until it locks into place with an audible click. If the latch fails
to lock, the terminal displays an error message when you attempt your first printer
operation.

Step 12. Tear off any excess paper using the guide window as a cutting edge.

Step 13. Close the top cover.

NOTE: If subsequent print operations appear normal except no image appears, the paper
may be installed backwards. Refer to the embossed illustration on the underside of
the top cover and verify that the paper is feeding through correctly.

C-14
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INTRODUCTION

Appendix D

This section contains a description of the terminal's graphics functions and how they are used.
The information and the examples are intended for use in developing programs to control the
graphics functions. Additional information on how to use the graphics features from the
keyboard is contained in the User's Manual.

GRAPHICS DISPLAY
You can display graphics data by addressing points in a 512 by 390 array.

The graphics and alphanumeric data are displayed in the same area on the screen but are
stored in separate RAM memories. This allows you to read or modify graphics and alphanu­
meric data separately.

NOTE: Alphanumeric characters overlay or mask out the graphics display. Thus enhance­
ments (blinking, inverse video, etc.) alter the appearance of graphics already on the
screen. The data in the graphics display memory, however, remains unchanged.

0,389

0.0

512 x 390

511.389

511.0
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KEYBOARD GRAPHICS FUNCTIONS
Graphics functions commands in the form ofescape sequences can be entered at the terminal
keyboard by the operator. In addition, certain graphics functions are performed via the set of
graphics control keys located to the right of the normal ASCII character set (see figure D-l).
Table D-l contains a list of the keys and a description of their functions. These keys function in
either local or remote operation. This allows a combination ofoperator and program control of
graphics functions. Refer to the User's Manual for detailed information on using the graphics
control keys.

Figure D-l. Location at Graphics Keys

Each key (except the two TAB keys and the decimal point key) performs one of two functions,
depending upon the current state of the keypad. Pressing. NUM PAD toggles the keypad
betwe-en graphics and numerics functions. The current state of the keypad appears as
GRPH PAD or HUM PAD in the status line at the bottom of the screen display (the 27th row). The
default state is NUM PAD. The current state of the keypad, however, is stored in nonvolatile
memory; ifyou set the keypad to GRAPH PAD and turn off the terminal, the keypad is still in
GRAPH PAD state when you reapply power. Hard reset _ III _) does not affect the
keypad state.

You can set the keypad programmatically using the command:

EC & k <parameter> 0

where <parameter> may be:

o = NUMPAD
1 = GRAPH PAD

While in GRAPH PAD, the cursor control keys are the only repeating keys. Also, in GRAPH
PAD the minus function on the HUM PAD key and th_, _, andll keys are disabled.
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Graphics Control Functions
Table D-l. Graphics Control Keys

KEY DESCRIPTION

G.CURSOR Toggles the graphics cursor on and off.

i~ Move the graphics cursor. More than one can be pressed for
~~ diagonal motion.

CURSOR FAST Speeds up the graphics cursor if pressed in conjunction with
the cursor keys. The rate returns to normal when released.

G. DISPLAY Toggles the graphics display to inhibit the graphics image
without erasing.

A. DSPLY Toggles the alphanumeric display to inhibit the alphanumeric
image without erasing.

G.CLEAR Erases the graphics image memory.

*G. COpy Copies graphics memory to the specified CCto" devices.

HUM PAD Toggles the function of the keypad between graphics and
numerics when. is pressed simultaneously.

• Unshifted in numeric mode, the key is used to display a dash
(-) character.

*The G. COpy key causes an error message to appear ifno valid destination device is specified.

PROGRAMMABLE GRAPHICS FUNCTIONS

Graphics functions are controlled by parameterized escape sequences. All graphics escape
sequences begin with Ec it. The third character, always lower case, selects the type ofgraphics
sequence. Table D-2 lists the types of graphics sequences. For example, Ec it p specifies a
plotting sequence.

Subsequent characters in the control sequence are read as either parameters or commands,
depending on the location of the character in the ASCII table.

D-3



Graphics

Table D-2. Summary of Graphics Sequence Types

ESCAPE SEQUENCE DESCRIPTION

Ec * d Display Control
Ec * 1 Labeling
Ec * m Drawing Mode
Ec * p Vector Plotting
Ec * 5 Graphics Status
Ec * t Compatibility Mode
Ec * 'II Graphics Initialization

Control Codes
Control codes are generally ignored, with the exception of the ESCAPE character (Ec). Ifan Ec
character is detected and the previous graphics control sequence has not been properly
terminated with a CCZ"or some other valid upper case character, the Ec 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 ofthe ASCII table, the upper and lower case letter
(A-Z and A). 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:

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

This could cause problems ifan 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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7 0 0 0 0 1 1 1 1
BIT 6 0 0 1 1 0 0 1 1

5 0 1 0 1 0 1 0 1
4321

0000 NUL~ DLE~ SP 0 @ P
,

P

0001 SOH~ DC1~ ! 1 A a a q

0010 STX~ DC2~ " 2 B R b r

0011 ETX~ DC3~ ~ 3 C S c s

0100 EOT~ DC4~ S 4 0 T d t

0101 ENQ~ NAK~ 0/0 5 E U e u

0110 ACK~ SYN~ & 6 F V f v

BEL~ ETS~
,

0111 7 G W 9 w

1000 BS~ CAN~ ( 8 H X h x

1001 HT~ EM~ ) 9 I Y i Y

1010 LF~ SUB~ * : J Z j z

1011 VT~ ESC~ + ; K [ k {

1100 FF~ FS~ < L \ I I
I

1101 CR~ GS~ - = M ] m }

1110 SO~ ~ > N 1\ n ""-ttl

RS

1111 SI~ ~ I ? 0 - 0 DEL
US
~ ....... ~~-""

Parameters Commands

BIT 7 6 5 4 3 2

0 0 Control Code
0 1 Parameter
1 0 Command and Terminate Sequence
1 1 Command and Continue Sequence

Graphics
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Parameters
Parameters come from columns 2 and 3 of the ASCII table (SPACE through ?). Most parame­
ters are simply the ASCII numeric characters used to represent data coordinates or to select
one ofseveral settings. Binary formatted data is generated by appending the bits 0 1 to five bits
ofbinary data. Note that in binary formats, spaces are treated as data and are not ignored or
used as delimiters. Both ASCII and binary data formats are described later in this section.

Parameters precede their associated commands (postfix notation). The most frequently used
parameters are vector data. Refer to the discussion ofVectors for additional information on
parameters used to define vector operations.

Examples:

commands

"" ~Ec * m 2a 7b 256,195 J

~~preamble parameters

command end sequence

~ ""Ec * P f 100, 100, 200, 200Z
~~

preamble parameters

The programmable graphics functions are organized into the following groups.

• Display Control
• Cursor Control
• Plotting Sequences
• Vector Data Formats
• Relocatable Origin
• Line Types
• Area Fills
• Drawing Modes
• Graphics Defaults
• Graphics Text
• Compatibility Mode
• Graphics Status Requests

The remainder of this section contains descriptions of each of these functional groups.
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GRAPHICS DISPLAY CONTROL
Graphics display control is made up of the functions used to control the graphics cursor, the
portion of the graphics memory that is currently being displayed, or the state of the graphics
memory. These functions are as follows:

• Graphics Cursor Control

• Graphics Memory Control

Table D-3 lists the escape sequences for the graphics display control functions.

Table D-3. Graphics Display Control Functions

FUNCTION CODE DESCRIPTION

Graphics Cursor Control

Cursor On Ec*dk Turn on the graphics cursor.
Cursor Off Ec*dl Turn off the graphics cursor.
Move Absolute Ec*d<x,y>Q Position the graphics cursor.
Move Relative Ec*d<x,y>p Position the graphics cursor.

Graphics Memory Control

Clear Memory Ec*da Turn off all dots in graphics
memory.

Set Memory Ec*db Turn on all dots in graphics
memory.

Display On Ec*dc Enable the graphics display.
Display Off Ec*dd Inhibit the graphics display.

Graphics Cursor Control
A separate graphics cursor is available for use in locating points in the graphics display. The
graphics cursor is used by the terminal operator to input position data or to interact with a
graphics application program.

GRAPHICS CURSOR ON/OFF. The graphics cursor is initially off (power on or full reset).
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 G. CURSOR key on the
graphics/numeric pad.

Programmatically, you can toggle the cursor:

Graphics Cursor On:
Graphics Cursor Off:
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GRAPHICS CURSOR POSITIONING.The graphics cursor is initially at position (0,0) after
power on, full reset, graphics hard reset (Ec *wr), or graphics defaults reset (Ec *mr). You can
position the cursor (even ifit is not turned on) using either absolute or relative coordinates. In
the following sequences, X and Y give the new cursor position. Refer to Vectors for a discussion
of absolute and relative coordinates.

Position Graphics
Cursor Absolute:

Position Graphics
Cursor Relative:

Ec*d<X,Y>Q

Ec*d<X,V>p

You can position the graphics cursor with the graphics/numeric keypad by pressing ~, ~, i, !.
Pressing two keys simultaneously causes diagonal movement. The CURSOR FAST key can be
pressed at the same time for high-.speed cursor positioning.

Examp 1e: The cursor is currently at position 100,100 and off. Move it 50 units to the right and
20 units down from its current position and turn it on.

(Before)

ESC • d 50 -20pf

(After)

Graphics Memory Control
The graphics display can be turned on or offor the entire memory can be set to all ones (dots on)
or all zeros (dots oft).

GRAPHICS DISPLAY ON/OFF. The graphics display and graphics cursor can be turned on
or off: The data in the graphics memory is unaffected.

From the graphics/numeric keypad, pressing G. DISPLAY toggles the graphics display on and
off:

Programmatically:

Graphics Display On:

Graphics Display Off:

D-8

Ec*dd



Graphics

GRAPHICS DISPLAY SET/CLEAR. The graphics data currently displayed on the screen
can be set to all ones (a white screen) or cleared to all zeros (a black screen).

Clear Graphics Memory: Ec*da

Set Graphics Memory: Ec*db

You can clear graphics data on the screen from the keyboard by pressing G. CLEAR on the
graphics/numeric pad.

GRAPHICS DRAWING MODE PARAMETERS
There are several drawing parameters that can be set to allow a wide variety of drawing
capabilities. These parameters select whether data will be stored in the graphics memory as l's
or D's, define line or area patterns to be used when drawing vectors, position the relocatable
origin, and define graphics text settings.

Graphics drawing control sequences begin with Ec * mfollowed by one or more of the drawing
parameters. Table D-4 lists the mode control commands.

Drawing Modes
Vectors can be drawn by setting, clearing, or complementing the data in the graphics memory.
Normally the memory is cleared and vectors are drawn by setting selected bits to make white
lines on a dark screen. If instead you want black vectors on a white screen, you can begin by
setting memory (refer to the Set Memory command), select a clear or complement line type and
draw dark vectors (refer to the example that follows). Figure D-2 illustrates the various
drawing modes.

Table D-4. Graphics Mode Commands

Ec * m <parameters>

PARAMETERS DESCRIPTION

a select drawing mode
b select line type
c define user line pattern
d define user area fill pattern
e rectangular area fill, absolute
f rectangular area fill, relocatable
9 select area fill pattern
h select area boundary pen
j set relocatable origin to absolute coordinates
k set relocatable origin to current pen position
1 set relocatable origin to graphics cursor position
m set graphics text size
n set graphics text direction
0 turn on character slant

r p turn off character slant
q set text origin
r set graphics defaults
z NOP

D-9
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Drawing Data

DRRWIHG
MODES

Mode = 0 (No Effect)

Mode = 1 (Clear)

Mode = 3 (Complement)

Screen

Mode = 2 (Set)

Mode = 4(Jam)

Figure D-2. Examples of Drawing Modes
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where:

Set Drawing Mode:

<paramet er) is

Ec * m <parameter) a

Graphics

o = no effect
1 = Clear (turn off graphics bits)
2 = Set (turn on graphics bits)
3 = Complement (toggle the graphics bits)
4 = Jam (turn bits on or off according to the data)

CLEAR MODE. Clear mode causes selected display bits to be turned off. The «(selected bits"
are those that are (on" in the line pattern. If a solid line type (the default) has been selected, all
of the bits in a vector will be selected. In clear mode this means that all of the dots making up a
vector will be turned off. This allows you to draw dark vectors on a white background. Only
those bits that are on in the pattern are cleared. Bits that are off in the pattern do not affect the
display.

SET MODE. Set mode is similar to clear mode except that the selected bits are turned on
instead of off. Only the bits that are on in the line type are affected.

COMPLEMENT MODE. Complement mode causes the selected display bits to change state
(on to off, off to on). Again only those bits that are on in the line type or pattern are affected.

JAM MODE. Jam mode differs from the other modes in that both the bits that are on in the
line type or pattern and the bits in the pattern that are offaffect the display. Jam mode has the
effect of overlaying the display with the pattern.

SELECTIVE ERASE.Avector drawn in set mode can be selectively erased by redrawing it in
clear mode. This will cause gaps to occur if the erased line is intersected by other lines. This
problem can be overcome by initially drawing the line in complement mode and then redraw­
ing it in complement mode to erase the line. This technique will preserve the original display.
Complement mode is useful for drawing and erasing temporary figures.

Examp 1e: Select complement mode, draw a vector, and then erase the vector by redrawing.

Ec * m 3A (select complement mode)
Ec * p a f 100,300 300,3002 (draw vector)
Ec * p a f 100,300 300,3002 (erase vector)

Drawing Patterns
You can select the dot pattern used when drawing vectors or filling rectangular areas. Dotted
and dashed lines can be drawn by selecting one of nine predefined line patterns or a user
defined line or area pattern. This allows you to use different line patterns to distinguish
between groups of plotted data or easily generate shading and cross hatching for use in
engineering drawings, graphs or fabric patterns.

D-ll



Graphics

LINE TYPE. One of eleven line types can be selected. Once a line type has been selected, all
drawing vectors are drawn using that line type. The patterns for the predefined line types are
shown in figure D-3. Refer to the Define Line Pattern command for additional information.

Select Line Type: Ec * m <line type> b

where: <line type> is

1 Solid line (default)
2 User defined line pattern
3 Current area pattern
4 Predefined pattern #1
5 Predefined pattern #2
6 Predefined pattern #3
7 Predefined pattern #4
8 Predefined pattern #5
9 Predefined pattern #6

1 0 Predefined pattern #7
11 Point plot

Point plot causes a single point to be plotted at the coordinates specified by the data. This line
type is useful for generating "scattergram" type graphs. If current area shading is selected
(type = 3) the line patterns used are selected from the eight lines making up the area fill
pattern (refer to Define Area Pattern). The display is divided into groups of eight rows and
eight columns. Horizontal and vertical lines are drawn using the appropriate row or column
from the area pattern. Diagonal lines are drawn using a solid vector.

1 =

4 =
5 =

6 =

7 =

8 =
9 =

10 ::

11 = . (POINT PLOT)'

Figure D-3. Predefined Line Type Patterns

Examp 1e: Select line type 9 and draw a figure using the new line type.

Ec * m 9 B
Ec * p a 0,0 200,0 200,100 0,100 O,OZ
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0,100

0,0

200,100

200,0

Graphics

Example: Select the area pattern as the line type.

Ec *m 51,204,

I51,204,51,204, (Defines area pattern shown
51,204D in figure D-4b)

Ec * m 38 (Selects the area pattern)

Ec *pa 2,3,7,32

I~
Ec *pa 9,3,9,122 (Draws the vectors shown in
Ec *pa 2,10,7,52 figure D-4a)

Drawing vectors (2,3)-(7,3),(9,3)-(9-12), and (2,10)-(7,5) using the area pattern shown in figure
D-4b would result in the drawing shown in figure D-4a.

Note: Only horizontal and vertical vectors can be defined with an area pattern. All diagonal
vectors are drawn as a solid line.

Adjacent horizontal or vertical lines using the user defined line type (type = 2) can be used to
create patterns more complicated than those available in an 8X8 area pattern. User defined
line and area patterns are described in the following paragraphs.

DEFINE LINE PATTERN. The dot pattern used to draw vectors can be defined program­
matically. Once a pattern is defined, you must select the user defined line type (type = 2) using
the Select Line Type command. Figure D-5 gives examples of line patterns.

A user-defined line pattern is composed of a dot pattern and a scale factor. The dot pattern is a
sequence of eight l's and O's. Using the default drawing mode, points indicated as a ((I" in the
pattern are drawn using the primary pen, and the points indicated as a '0(( are left unchanged.

The pattern is given as a decimal number between 0 and 255 that is the decimal equivalent of
the 8-bit binary pattern. The default pattern is all ((l"s (255). For example, ... = 10101010
(binary) = 170 (decimal). The actual number used for the pattern can be between -32768 and
32767. The least significant 8 bits of the number's 2's complement equivalent are used to
determine the pattern.
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The scale factor indicates how many times each bit in the pattern is repeated. The default scale
factor is 1. For example, a scale factor of 3 applied to the pattern defined above results in a
pattern of or 111000111000111000111000 (binary).

The command for creating a user-defined line type is:

Ec * m <pattern><scale>c

where <pat tern> is an integer in the range (-32768 to 32767) and <scale> is an integer in the
range (1 to 255).

Examp 1e: Define a pattern to generate the following vector:

11111111110011001111111111001100
pattern = 11111010 = 250
scale = 2

Ec * m 250- 2 c

(A)

12

11

10 (2,10)

9

8

7

6

5

4

3

2

0

(9,12)

(9,3)

(8)

Area Pattern ~
7

6

5

4
Rows

3

2

0

0 1 2 3 4 5 6 7

Columns

o 1 2 3 4 5 6 7 8 9 10

Figure D-4. Using Area Patterns As Line Types
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, , 0 , 0 1 1 0 214 Scale = 1

Graphics

Scale = 2

1 1 1 1 1 0 1 0 250 Scale = 1

Scale 2

1IIIIIIIIIooeeoollllllili
1010101 0 170 Scale = 1

Scale 2

Figure D-5. Examples of User-Defined Line Types

Line patterns too complex to be obtained from an 8X8 area pattern 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.

Example: Define a pattern to generate the following vector:

********** ** ********** **00 00 00 00

pattern = 1111010 = 250
scale = 2

Ec * m 250 2 C

DEFINE AREA PATTERN. An 8X8 pattern can be defined for use in filling rectangular
areas. The pattern can also be used to provide line patterns for horizontal or vertical lines when
the area pattern is selected as a line type (type = 3). (Refer to Define Line Type.) Irregular
shapes can also be built up by selecting the area shading pattern and then using successive
lines.

The area pattern is defined using 8 parameters, one for each of the rows in the pattern. Each
parameter is a decimal number (0 to 255) representing an 8-bit binary pattern. Refer to Define
Line Pattern for additional information. The display is divided up into' 8X8 cells. Every point
on the display is mapped to a corresponding bit in the pattern. Drawing horizontal or vertical
lines causes the corresponding row or column of the pattern to be used as the line pattern.
Diagonal vectors will always be drawn using a solid line. Figure D-6 contains sample area fill
patterns.

Define Area Pattern:
where: (row 0> is the 8-bit pattern for row 0

<row 7> is the 8-bit pattern for row 7
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A simple checkerboard pattern would be defined as follows:

Ec *m 170 85 170 85 170 85 170 85 D

Row 0 Row 7

Select the area pattern as the line type:

Ec * m 3 B

128 64 32 16. 8 4 2 1

••
••

Row 7

Row 6

RowS

Row 4

Row 3

Row 2

Row 1

Row 0

••
••

24

36

66

129

129

66

36

24
----'

128 64 32 16 8 4 2 1

r-;-••-;l:
.- -~ 129

• • 129

• • 129

L3.••~:9
(a) (b)

204

204

51

51

• .-------.~ 204
• •• 204

•• • 51•• •• ••
~••••••
L.i .S1

85

170

85

170

85

170

85

170

Row 7

Row 6

RowS

Row 4

Row 3

Row 2

Row 1

Row 0

(e)

240

240

240

15

240

(d)

•••••••••••••••••
•••• 15

• ••• 15

••• 15

• ••• ••• ••

85

00

85

00

85

00

85

L-- ---' 00

Row 7

Row 6

RowS

Row 4

Row 3

Row 2

Row 1

Row 0

(e) (f)

Figure D-6. Area Patterns Examples
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AREA FILLS
The terminal has two types of area fill specifications--rectangular and polygonal. An area can
be filled with one ofa variety ofpredefined patterns or with a user-defined pattern.The pattern
can also be used to provide line patterns for horizontal or vertical lines when the area pattern
is selected as the line type. (Refer to (tUsing Area Fills As Line Types".)

When an area fill pattern is selected, the entire screen is divided into 8x8 cells. Each location is
mapped to the corresponding bit in the pattern. When an area fill operation is performed, the
area fill pattern is duplicated to fill the area. The pattern starts at screen coordinates 0,0 (see
Figure D-7 below).

511,389

Sample
Area

Pattern

•-N-N-N-III-N-N-II-I
=-:.:K:.:K:•••iilllz NZII-• I
::K:.::KN::K.ii.iilll-Nz

.-I I
'::K :z ~ ::K ::K ---I ••••_II •• til .N
-=-.Iii.i·t II •••.111 I-.z.t III .11•• II II I
t:.:._II!II!II til -.::.:I

:z.:z.::.:
I • II II II- --

8,8

0,0

Figure D-7. How The Area Fill Pattern Is Mapped

Selecting An Area Fill Pattern
The default pattern for area fill is a user-defined pattern. To select the type of area fill pattern
to be used, use the following escape sequence:

Ec .. m <area pat tern> 9

where <area pat tern> is selected from:
1 Solid area fill
2 User defined area fill pattern (default)
3 Pattern #0 (short dashed hatching)
4 Pattern #1 (long dashed hatching)
5 Pattern #2 (hatching)
6 Pattern #3 (cross hatching)
7 Pattern #4 (fine cross hatching)
8 Pattern #5 (medium checkerboard)
9 Pattern #6 (fine checkerboard, 1:1 blend)

1 0 Pattern #7 (3:1 blend)
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User Defined Area Fill Patterns
The user area pattern is defined by 8 parameters, one for every row ofdots in the pattern. Each
parameter is an integer in the range -32768 to 32767. The number is interpreted as a 2's
complement number, and the least significant 8-bits are used to obtain a value between 0 and
255. The 8-bit number (0 to 255) represents an 8-bit binary pattern. Bits set to 1 are drawn
using the primary pen, and bits set to 0 (zero) are not drawn (depending on the current drawing
mode).

The command for defining a user area fill pattern is:

Ec * m (row O>(row 1>. • • (row 7> d

where (row 0> is the 8-bit pattern for row 0

(r ow 7> is the 8-bit pattern for row 7

Examp 1e: Define a simple checkerboard pattern.

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

Ec * m 170 85 170 85 170 85 170 85 D

Row 0 Row 7

NOTE: The scale factor ofan area fill pattern is always 1.

Other examples of user defined area patterns are shown in figure D-8.
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60
66
129
129
129
129
66
60

• •

• •

64 16 4 1
128 32 8 2

••• •• •• •• •• •• •••

64 16 4 1
128 32 8 2

Row 7 24
Row 6 36
Row 5 66
Row 4 129
Row 3 129
Row 2 66
Row 1 36
Row 0 24

(a)

Row 7 85
Row 6 170
RowS 85
Row 4 170
Row 3 85
Row 2 170
Row 1 85
Row 0 170

(c)

(b)

204
204
51
51
204
204
51
51

(d)

240
240
240
240
15
15
15
15

(f)

85
00
85
00
85
00
85
00

(e)

• • • •
• • • •
• • • •
• • • •

Row 7
Row 6
RowS
Row 4
Row 3
Row 2
Row 1
Row 0

Figure D-8. Examples of User-Defined Area Fill Patterns

Using Area Fill Patterns As Line Types
Ifyou select type 3 for the LineType command, the line pattern is created from the current area
fill pattern. Horizontal and vertical lines are drawn using the appropriate row or column from
the area fill pattern. Diagonal lines are always drawn using a solid vector; they do not follow
the area fill pattern. If a line is longer than 8 dots, the pattern is repeated to complete the
vector.

Examp 1e: Plot three vectors (2,3)-(7,3), (9,3)-(9-12), and (7,5)-(2,10) using a user defined area
fill pattern of 51,204,51,204,51,204,51,204 (Figure D-9 below).
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Columns
01234567

15

13

11

••9

204
7 ••51 ••204
551

204
3 ~51

204
51

3 5 7 9 11 13

Area Fill Pattern Display
(A) (B)

........................ ....•.~
• •• •••••.. .. ~........ .•.~
• •• •••••.. .. ~........ .•.~
• •• ••••••• • ••·..~.~ ~ ~.~.+.+...... . : : .

· ...... .•.•.•.-.
• ••••••••••· .
• •• ••••••• • ••..... ... .....
• •• ••••••• • ••· ..

Figure D-9. Using Area Fill Patterns As Line Types

Step 1. Create a user defined area fill pattern.
Ec * m 51,204,51,204,51,204,51 ,204D

Step 2. Select the user defined area fill pattern as the current area fill pattern.
Ec * m 2G

Step 3. Select the current area fill pattern as the line type.
Ec * m 38

Step 4. Draw the vectors
Ec * pa 2,3,7,3a9,3,9,12a7,5,2,102

Rectangular Area Fills
A rectangular area can be filled in with a pattern simply by sending the lower left and upper
right coordinates in an escape sequence. The coordinates can be either in absolute or relocat­
able ASCII format. The pattern used for area fill is determined by the Select Area Pattern
command.

NOTE: The terminal can also fill irregular polygons. See ((Polygonal Area Fills" in this
section.
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FILL RECTANGLE, ABSOLUTE

Ec * m <x1><y1><x2><y2> e

where <x1 ><y1 >are the absolute coordinates of the lower left corner of the rectangular area to
be filled (-16384 to 16383), and <x2> <y2> are the absolute coordinates ofthe upper right corner
of the rectangular area to be filled (-16384 to 16383).

Example: Using area fill pattern 5, fill a rectangle defined by the diagonal 50,50 300,300.

Ec* m 5 9 50,50 300,300 E

FILL RECTANGLE, RELOCATABLE

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

where <x1 ><y1 >are the relocatable coordinates ofthe lower left corner of the rectangular area
to be filled (-16383 to 16383), and <x2><y2> are the relocatable coordinates of the upper right
corner of the rectangular area to be filled (-16383 to 16383).

This command is used in conjunction with the relocatable origin.

Examp 1e: Load a function key with the command:

Ec * m 1 20,20 30,30 F

Use the cursor control keys to move the graphics cursor while periodically pressing this
function key.

Polygonal Area Fills
Begin Polygon Area Fill:

Close Polygon/Begin New Polygon:
Close Polygon Area Fill:

Ec * P 5

Ec * p a

Ec * p t

You can define a polygon with as many as 105 sides and fill the shape with the current area fill
pattern. The Begin Polygon Area Fill command causes subsequent coordinate pairs to be read
as vertices of the polygon. When a lift pen command (Ec * p a) occurs in the middle of a
polygon area fill sequence, a new polygon is started (see example). The Close Area Fill
command (or any capital letter) causes the polygon to be filled using the current drawing mode
and area pattern. Note that it is not necessary to specify a vector from the last point back to the
first point; the polygon automatically closes itself at the end of the sequence.
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If the polygon definition cros~e8 over itself, the areas are defined in alternate order.

Figure D-IO. Overlapping Polygon Area Fills

Examp 1e: Move the pen to 33 0, and define and fill a pentagon 100 units on a side. Lift and
move the pen to 40 10, and define another pentagon inside the first pentagon.

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

Figure 0-11. Polygon Area Fili Example

Area Boundary Pen
You can outline a filled area with a solid white line by enabling the area boundary pen. When
the area boundary pen is disabled, the edges of the filled area are the same pattern as the
interior.

Set Area Boundary Pen: Ec* m<boundary pen>h

where <boundary pen> may be:

o = enable boundary pen
Any other integer = disable boundary pen

No parameter = disable boundary pen
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LIFT/LOWER BOUNDARY PEN
Lift Boundary Pen: Ec * pu

Lower Boundary Pen: Ec * pv

If the boundary pen has been enabled by the Ec * m 0 h command (above), the pen may be
((lifted" so that the edges of the filled area are the same pattern as the interior. When the pen is
((lowered", the boundary of the filled area is a solid white line. The Lower Boundary Pen
command is executed only if the boundary pen has first been enabled.

0,2000 2000,2000 Display

0,0

1000,1389

1000, 1000

1511, 1389

1511, 1000

Relocatable
Origin =

-1000, -1000 \

I ~(

2000,0

Figure D-12. Relocatable Origin

RELOCATABLE ORIGIN
The relocatable origin allows you to use one set of data and drawing commands to display a
figure at several different positions on the screen. (See the resistor example under ASCII
Relocatable Format.)

You can also display portions of a figure that is too large to fit on the screen. You can create a
((window" that can be positioned to display any 512 by 390 unit portion of the figure. The value
of the relocatable origin is subtracted from the relocatable data to obtain the coordinates used
to draw the data. Figure D-12 illustrates the effect of a Relocatable Origin on the display.

This technique eliminates the need to check boundary conditions or compute new data in order
to display the desired portion ofthe figure. Simply set the relocatable origin to the proper value
to display the desired portion of the figure and then send the unchanged figure data to the
terminal. The terminal will then automatically select and adjust the ((window" data.
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Set Relocatable Origin, Absolute
The relocatable origin can be set to any absolute coordinates using ASCII absolute format
(-16383 to 16383).

Set Relocatable Origin Absolute: Ec * m <X,Y> j

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

Examp 1e: 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.

It of m-300 -100J

~ * p ah300,1 00 500,100 500,200 300,200 300,1 OOZ

300,200 500,200
Relocatable
Origin - 300,-100

300,100 500,100

Set Relocatable Origin To Current Pen Position
The relocatable origin can be set to the current pen position.

Set Relocatable Origin
To Current Pen Position: Ec * m k

Set Relocatable Origin To Graphics Cursor Position
The relocatable origin can be set to the current graphics cursor position.

Set Relocatable Origin
To Graphics Cursor Position: Ec * m 1
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SELECTING THE GRAPHICS DEFAULT PARAMETERS
Graphics parameters can be set to their default (power on or full reset) values. Table D-5 lists
the various parameters and their default values. Additional information can be found under
the discussions of individual parameters.

Set Graphics
Default Parameters: Ec * m <defaul t flag> r

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

Table D-5. Graphics Parameter Default Values

PARAMETER DEFAULT VALUE

**Pen Condition down
**Line Type 1 (solid)
**Drawing Mode 2 (SET)
**User Line Pattern 255,1
**Area Fill Type 2 (user-defined pattern)
**User Area Fill Pattern 255,255,... ,(solid)
**Boundary Pen off
**Text Size 1
**Text Direction 1
**Text Origin 1 (left, bottom)
**Text Slant °(om
**Graphics Text off

Relocatable Origin 0,0
Graphics Video on
Alphanumeric Video on
Graphics Cursor off
Graphics Cursor

Address 0,0
Rubberband Line off
Alphanumeric Cursor on
Compatibility Mode

Page Full Straps °(out)*
GIN Strap °(CR only)*

**If a ((I" is used for the <defaul t flag> (Ec*m1 r), only these parameters are defaulted.
When no default value is used (Ec*mr), all parameters are defaulted.
*See table D-3

D-25



Graphics

PLOTTING SEQUENCES
All vector plotting sequences are initiated by Ec * p. Table D-6lists the commands that can be
used within a plotting sequence.

Table D-6. Graphics Plotting Control Functions

Ec * p <parameters and data>

PARAMETER

a

b

c

d

e

f

9

h

z

DESCRIPTION

lift the pen

lower the pen

use graphics cursor position as new point

draw a single dot at the current pen position

set relocatable origin = current pen position

use ASCII absolute format

use ASCII incremental format

use ASCn relocatable format

use binary absolute format

use binary short incremental format

use binary long incremental format

use binary relocatable format

NOP/synch

Mter Ec * p has been sent, the drawing format is normally specified before data is sent.

Ifno format is specified, ASCII absolute is assumed. There is no explicit draw vector command.
When enough parameter bytes to specify a single end point have been received (the number
depends on the format used), the pen is moved from its current position to the new end point.
If the pen is down, a vector will be drawn. If the pen is up, the pen is moved to the new point
(without drawing a vector) and lowered. The new end point becomes the current pen position.
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Note that ifa parameter byte is lost or garbled in transmission, all following end points will be
improperly read. To minimize data errors caused by the loss ofa data byte, any command 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 <for ma t >must be sent for each
series of vectors. As the sequence length decreases, the percentage of preamble characters
increases, and the vector drawing rate goes down. The worst possible case would be to send
Ec • p <f ormat >for each vector; approximately 50/ of the characters sent would be overhead,
reducing vector speed by a factor of 2.

The general format for an absolute plotting sequence is:

Ec • pia <byte1) <byte2> <byte3> <byte4> (z)
<byte1> <byte2> <byte3> <byte4> ...
. . . <byte1> <byte2> <byte3> <byte4>Z (or any upper case command)

Each block of 4 bytes specifies a single point. The « i " indicates that absolute format is to be
used. The «a" raises the pen before it is moved to the point specified by the next four bytes and
lowered. A HOP (z) can be added to insure synchronization, ifnecessary. The lowered pen draws
a vector as it moves to the next point, and so on. The upper case «2" terminates the plotting
sequence.

The vector end point formats allow the pen to be moved completely off the screen (an absolute
coordinate of 1000, for example). The actual range of the pen position can be from -16384 to
16383. Vectors that extend beyond the screen are clipped so that they will not wrap around.

Pen Control
The terminal uses the concept ofa «pen" in drawing vector data. The pen can be lifted or lowered
as well as be positioned using absolute or relative coordinates. For example, the pen is lifted,
moved to a starting coordinate, lowered and moved to an endpoint to draw a line. The pen is
initially down and positioned at absolute coordinates 0,0 following power up or a full reset. If
the pen is raised and coordinates given, the pen is moved to the coordinates and then lowered.
The pen is normally left in the down position.

Raise Pen:
Lower Pen:

Ec • p a
Ec • p b

This command lowers the imaginary plotting pen to the drawing surface. The pen draws a line
as it moves from its current position.

Use Cursor As Next Data Point
Ec • pc

This command causes the position of the graphics cursor to be used as the next data point.
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Rubberband Line Mode
Turn Rubberband Line On:
Thrn Rubberband Line off:

Ec * dm
Ec * dn

((Rubberband Line" mode causes the terminal to display a temporary line connecting the
graphics cursor to the current pen position. As the cursor is moved (using the cursor control
keys or move cursor commands), the temporary line moves, stretches, or contracts as required
to maintain the connection. The temporary line is (tset" when the cursor position is entered as a
new point by executing the Ec*pc command. The origin of the temporary rubberband line is
then updated to the new point and the process can be repeated.

NOTE: If the graphics cursor is not already on, activating the rubberband line function turns
on the graphics cursor.

Draw A Point At The Current Pen Position

Ec * pd

This command draws a point at the current pen position. The pen is set to up. This command is
ignored if encountered during an area fill sequence.

VECTORS
Graphics data is made up of vectors. Each vector is specified by the current graphic starting
point and an end point. The current graphic starting point is one of the following:

0,0 Initial starting point
Last point defined by the graphics cursor (Ec*pc).
Last point defined by data in a draw or move command
(Ec * p f/g/h/i/j/k/l).

Graphic points are specified in one of the following formats:

ASCII Absolute
ASCII Incremental
ASCII Relocatable
Binary Absolute
Binary Incremental
Binary Short Incremental
Binary Relocatable

Ifno format is specified in the graphic command,ASCII absolute format is assumed. More than
one point can be given in a command. This minimizes communications overhead. Tables D-7,
D-8, and D-9 provide a reference for computing data bytes used in the various vector formats.
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ASCII Formats
In the ASCII formats, coordinates are specified with ASCII characters°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 coordinate, 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 decimal point are ignored (Le. 123.456 is read as 123).

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

ASCII ABSOLUTE FORMAT. The values used in the ASCII absolute format can range
between -16384 and 16383. Note that only points where X is the range °to 511 and Y is the
range °to 389 will be visible on the screen. The following example draws vectors around the
perimeter of the screen:

Ec * p a 0, 0 51 1 ,0 51 1 ,389, 0 , 389 , 0 , OZ

0,389

0,0

511,389

511,0

Since no format is indicated, ASCII absolute is assumed. The ~~a"raisesthe pen, which is moved
to (0,0) and lowered. Vectors 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" [a nop] terminates
the sequence. Imbedded 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. For example to draw a square 100
units on a side, the following sequence could be used:

Ec * P 9 100 0 0 100 -100 0 0 -100 Z
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-100,0

0,-100

0,100

100,0

Beginning at the current pen position, a series ofvectors 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 sending the drawing sequence.

ASCII RELOCATABLE FORMAT.The ASCII relocatable format allows you to use a relocat­
able origin to be added to the incoming X and Y coordinate values. The resultant values are
then treated as absolute coordinates by the terminal. The relocatable format allows you to use
absolute data as if it were incremental by merely changing the relocatable origin. For
example, symbol elements specified in absolute coordinates can be drawn in different locations
as shown in the following example.

Examp 1e: Draw a resistor symbol stored in absolute coordinates at screen locations 50,100
and 200,100.

R.sistor Data s 8,18
18,18
15,15
25,5
35,15
45,5
58,18
68,18

8,28 68,8

8,8 68,8

~*.58,188J

~.p&h8,18 18,18 15,15 25,S 35,15
45,S 58,18 68,18Z

~+.288,1 88J

~ +p&h8 , 18 18,18 15,15 25,5 35,15
45,S 58,18 68,18Z

.JV\r-
L 58,188
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Binary Format
In binary format all points are sent in a packed binary format. The coordinate values are sent
using the bit patterns of the ASCII characters listen in table D-7. The number of characters
required to specify a coordinate depends on the format used. The values for X and Y coordinates
can be from -16384 to 16383.

BINARYABSOLUTE FORMAT. Binary absolute data is plotted 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 7 6 5 4 3 2 1
BYTE 1 a 1 X9 X8 X7 X6 XS HI X
BYTE 2 a 1 X4 X3 X2 X1 XO LOW X
BYTE 3 a 1 Y9 Y8 Y7 Y6 YS HI Y
BYTE 4 a 1 Y4 Y3 Y2 Y1 YO LOW Y

Although it is possible to send coordinates in the range°to 1023 , only points in the range 0-511
for X, and 0-389 for Yare visible on the screen. Vectors going off the screen are clipped. If the
data requires scaling, this must be done before the data is sent to the terminal.

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 = a = 00000 00000 Y = a 00000 00000
HI X LOW X HI Y LOW Y

BYTE 1 01 00000 SPACE HI X
BYTE 2 01 00000 SPACE LOW X
BYTE 3 01 00000 SPACE HI Y
BYTE 4 01 00000 SPACE LOW Y

X 360 01011 01000 Y = 180 00101 101 00
HI X LOW X HI Y LOW Y

BYTE 1 01 01011 + HI X
BYTE 2 01 01000 ( LOW X
BYTE 3 01 001 01 / HI Y
BYTE 4 01 10100 4 LOW Y

An escape sequence to draw a vector from 0,0 to 360,180 is as follows:

Ec * pia SP SP SP SP + ( / 4 Z
X=O/ Y=O/ X=360/ Y=180/

Ec * p selects a plotting sequence. The CC i " specifies absolute format. The cCa"raises the pen up.
The first 4 bytes (all spaces) move the raised pen to 0,0 where it is lowered. The next 4 bytes
specify the point 360,180. Mter the 4th byte is received, the pen is moved to that point, drawing
a vector. The upper case ttz" terminates the escape sequence. Note that if spaces are used in the
data sequence they are interpreted as data and could result in an improper plot.
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BINARY SHORT INCREMENTAL FORMAT. The short incremental format uses two
bytes to specify a delta X and a deltaY 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 data bytes are ordered as follows:

BIT
BYTE 1
BYTE 2

7 6
o 1
o 1

5 4 3 2
( DELTA X )
( DELTA Y )

The following example illustrates the computation and use of the 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 vector to X
= 360-12 = 348, y = 180+6 = 186.

Ec * pia + ( /4 j 4 & (byte1)(byte2) ... 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 7 6 5 4 3 2 1
BYTE1 0 1 DX14 DX13 DX12 DX 11 DX10 HI DELTA X
BYTE2 0 1 DX9 DXa DX7 DX6 DX5 MID DELTA X
BYTE3 0 1 DX4 DX3 DX2 DX1 DXO LOW DELTA X

BYTE4 0 DY14 DY13 DY12 DY11 DY10 HI DELTA Y
BYTE3 0 DY9 Dya DY7 DY6 DYS MID DELTA Y
BYTE2 0 DY4 DY3 DY2 DY1 DYO LOW DELTA Y

The following example shows how incremental data bytes are generated.

DELTA X = -400 = 11111 10011 10000
HI DX MID DX LO DX

DELTA Y 100 00000 00011 00100
HI DY MID DY LO DY

BYTE 1 01 11111 HI DELTA X
BYTE 2 01 10011 3 MID DELTA X
BYTE 3 01 10000 0 LO DELTA X
BYTE 4 01 00000 space HI DELTA Y
BYTE 5 01 00011 # MID DELTA Y
BYTE 6 01 00100 $ LO DELTA Y
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Table D-7. Characters Used in Packed Data Formats

ASCII ASCII
Character Bi t Pattern Character Bit Pattern

SP 01 o 0000 0 01 1 0000
! 01 o 0001 1 01 1 0001.. 01 o 0010 2 01 1 0010
# 01 o 0011 3 01 1 0011
$ 01 o 0100 4 01 1 0100
/ 01 o 0101 5 01 1 01 01
& 01 o 0110 6 01 1 0110
I 01 o 0111 7 01 1 0111
( 01 o 1000 a 01 1 1000
) 01 o 1001 9 01 1 1001

* 01 o 1010 : 01 1 1010
+ 01 o 1011 ; 01 1 1011
) 01 o 1100 ( 01 1 1100
- 01 o 1101 = 01 1 11 01

01 o 1110 ) 01 1 111 0
/ 01 o 1111 ? 01 1 1111

BINARY RELOCATABLE FORMAT. Binary relocatable format specifies absolute X and Y
coordinates in the range -16384 to + 16383 using 6 bytes. The value specified in the relocatable
origin command is taken to be the 0,0 point. The actual screen address is computed by the
terminal by adding the relocatable origin to the X,Y pair.

BIT 7 6 5 4 3 2 1
BYTE 1 0 1 X14 X13 X12 X11 X10 HI X
BYTE 2 0 1 X9 xa X7 X6 XS MID X
BYTE 3 0 1 X4 X3 X2 X1 XO LOW X

BYTE 4 0 Y14 Y13 Y12 Y11 Y10 HI Y
BYTE 3 0 Y9 ya Y7 Y6 YS MID Y
BYTE 2 0 Y4 Y3 Y2 Y1 YO LOW Y

The following example shows how relocatable data bytes are computed.

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

RELOC Y 200 00000 00110 01000
HI Y MID Y LOW Y

BYTE 1 01 11111 HI X
BYTE 2 01 01101 MID X
BYTE 3 01 01000 ( LOW X

BYTE 4 01 00000 space HI Y
BYTE 5 01 00110 & MID Y
BYTE 6 = 01 01000 ( LOW Y
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Mixing Data Formats
There are no restrictions on mixing data formats. Simply specify the new format to be used and
follow it with data in the new format. Note that by restricting data values to binary values
between 32 and 63, the printing graphics characters and numbers, the plotting commands "a-z"
can be intermixed in the binary data.

Examp 1e: Move the pen to 360,180 inASCII absolute format, then draw a box 10 units wide by
5 units high using binary short incremental.

Ec * p a f 360,180
1
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Table D-8. Absolute Format Addressing Bytes

o 23456 789 o 234 5 6 789

Hote: I indicate! a lI!pace ll character; every
coordinate addre!! mu!t con!i9t of the
two character! !hown in the table.

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710

-) -? +1 +! +•• +' ·s .~ .& +'
.( +) .. .. . .- . ·1 ·0 ·1
+2 ·3 ·4 ·5 ·6 ·7 ·8 ·9 .: ..
.< +. .) .? ,I ,! II , , . s , ~
, , , .( .) ,. + , , - , . ,I

,0 ,1 .2 ,3 ,4 ,5 ,6 ,7 ,8 ,9
'0 , , , < . , ) ? -I - ! _II -,
-s -~ -, - , -( - ) -. -+ - - -
- - I -0 -1 -2 -3 -4 -5 -6 -7
-8 -9 -< -. -) - ? .. . !

II . # . S .~ ., , .( . ) .- .
. , - .. .1 .0 .1 .2 .3 .4 . 5
•6 .7 .8 .9 .. . , . < . .) o?
II I , III I' IS IX If, I' I( I)
I- 1+ I , I- I . II 10 11 12 13

14 IS 16 17 18 19 I : I ; I( I·
I> 11 01 O! Oil 0' OS O~ 0& 0'
O( 0) O· 0+ 0, 0- O. 01 00 01
02 03 04 05 06 07 08 09 0: 0;
<I o· 0) O? 1. 1 ! 111 1, 1S 1~

1, 1 ' 1( 1) 1- 1+ 1, 1 - 1. 1 I
10 11 12 13 14 15 16 17 18 19
1 : 1 . 1< 1• 1> 1? 2. 2! 211 2#
2S 2X 2& 2' 2( 2) 2· 2+ 2, 2-
2. 21 20 21 22 23 24 25 26 27

28 29 2: 2; 2< 2- 2> 2? 31 3!
311 3' 3S 3X 3& 3' 3( 3) 3- 3+
3, 3- 30 31 30 31 32 33 34 35
36 37 38 39 3: 3; 3< 3· 3> 3?
41 4' 411 4' 4S 4X 4& 4' 4( 4)

4- 4+ 4, 4- 4. 41 40 41 42 43
44 45 46 47 48 49 4 : 4; 4< 4·
4> 4? 51 5! 5" 5; 5S 5X 5' 5'
S( 5) S· 5+ 5, 5- S. 51 SO 51
52 53 54 55 56 57 58 59 5: 5;

5< 5· 5> 5? 61 6! 6 11 6' 6S 6X
6& 6' 6( 6) 6- 6+ 6, 6- 6. 6/

o
10
20
30
40

SO
60
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

II I! I" I' I' IX I' I' 1< I)
I- 1+ I, I- I. II 10 11 12 13
14 15 16 17 18 19 I: I; 1< I·
I> 11 !I !! P' ! , ! S !~ ! " !'
! ( ! ) ! • ! + ! , ! - !. ! I ! 0 !1

!2 ! 3 !4 !S !6 ! 7 !8 !9 !: ! ;
! < ! • ! > ! ? III "! .... II, liS II~

II, II' i'( II) II. II. II 11- II III
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GRAPHICS FUNCTIONS IN DISPLAY FUNCTIONS MODE
The DI SPLAY FUHCTHS key (at the MODES level) can be used to display the graphics escape
sequences or the action of graphics control keys. The control sequences are entered into the
alphanumeric display each time a command is executed. Table D-IO lists the graphics control
sequences that are generated when DISPLAY FUNCTIONS is on.
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Table D-9. Incremental (short) Vector Bytes

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

I X & ( ) /

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

0 2 3 4 5 6 7 8 9

Table D-IO. Graphics Control Sequences Used in Record Operations

Key Sequence Description

i -H-t none Graphics cursor controls
CURSOR FAST none Graphics cursor fast

G.CURSOR Ec * dL off
Ec * dK on

G. DISPLAY Ec * de on
Ec * dD off

G.CLEAR Ec * dA

ALPHA DSPLY Ec * dF off
Ec * dE on

Figure D-14 shows the sequences generated when drawing a simple box. The graphics cursor
is initially on and positioned at 0,0.

0~*P~13,213Zo ~ *pa213 ,213 ,382 ,213Z

• ~ *p~382 ,213 ,382, 189Z
o ~ *pa382, 189 ,213,1891

8 ~ *p~ 13 , 189 ,213 ,213Z

213,213 382,213

08

0
0

o •
213,189 382,189

+8,8

Figure D-14. Displaying Graphics Sequences
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GRAPHICS HARDCOPY OPERATIONS
There are two methods ofobtaining a hardcopy ofthe contents ofgraphics memory. One method
uses the function keys and graphics keys on the keyboard. The other method uses escape
sequences which may be coded into a program running on a host computer. The hardcopy may
be output from the optional integral printer or from an external printer connected to the
external printer port at the rear of the terminal.

When the optional integral printer is selected as the output device, a dot-by-dot transfer of the
graphics memory is made on thermal paper. The image is 14.5 cm by 11 cm (5.75 by 4.25 inches)
centered on the paper. The transfer takes approximately 30 seconds.

The external printers that can be used for graphics hardcopy are the HP 2671G, HP 2673A, HP
2932A, and HP 2934A. If the terminal is equipped with the alternate peripheral interface, the
HP 82906A can also be used.

Plotters that can be used for graphics hardcopy include the HP 7220C/T, HP 7221C/T, HP
7580B, and HP 7585B. When equipped with the alternate peripheral interface, the HP 7470A,
HP 7475A, HP 7580B, HP 7585B, and HP 9872C/Tcan be used as graphics hardcopy devices.

Initiating A Transfer From The Keyboard
The G. COpykey on the graphics/numeric pad initiates the graphics transfer. The keypad must
be in graphics mode for the GRAPH COpy function to be performed.• NUM PAD toggles the
function of the keypad between graphics mode and numeric mode. Pressing the G. COpy key
generates an error message if no valid destination device has been specified.

The destination(s) may be selected by pressing _, device control, to devices. You may
then select TO EXT OEV, TO ALT PRT and/or TO IHT PRT. TO EXT OEV selects the external
printer port, and TO I HT PRT selects the optional integral printer. TO ALT PRT selects an
external printer on the alternate peripheral interface.

Using The Ec & p Escape Sequences
Coding a program to transfer graphics data either to the integral printer or to the external
printer, or both, requires selecting the graphics memory as the source ofeither or both printers
as the destination.

graphics memory as the source: 7s
integral printer as the destination: 6d
external printer as the destination: 4 d

alternate printer as the destination 5 d

Examp Ie: Define graphics memory as source and integral printer as destination.

Ec " P 7s 60
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Examp 1e: Define graphics memory as source and both printers as desination.

Ec " 75 4d 6D

After the source and destination are defined, the transfer is initiated by either:

Ec " P F

Ec " P N

(copy file from source to destination)
or

(copy all from source to destination)

Note that an escape sequence is terminated with an uppercase character. Also, you may
combine the source and destination assignments and the transfer initiation in one escape
sequence:

Ec " 75 4d F

NOTE: The escape sequence ( Ec & P 5 d ) assigns the alternate printer as the destination for
graphics data transfer. It also gives the host system control of the setting until the terminal
receives the sequence EC & p 3 D from the host computer or a HARD RESET from the
keyboard or host. You should code the sequence EC & p 3 D after graphics transfer is com­
plete. This prevents the display of an I/O error message on the terminal screen when the
keyboard operator tries to select \TO ALT PRT\ on the terminal configuration menu.

GRAPHICS TEXT
Text strings can be written directly into the graphics image memory. An internal character
generator converts the ASCII codes into a dot matrix representation which is drawn as vectors.
The character set includes upper and lower case (95 characters) and the national characters
shown in Appendix B. The characters will be drawn as a 5 by 7 matrix in a 7 by 10 cell, with
descenders 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:

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

• Characters can be rotated in multiples of 90 degrees.

• Characters can be scaled in size, from 1 to 8 times.

• Characters can be slanted 45 degrees for an italics-like effect.

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

Figure D-15 shows the graphics character set.
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abcdefghijklmnopqrstuvwxyz

~BCDEFGHIJKLMNOPQRSTUVWXYZ

i8Qi~6~~~b~i~8Q~i0~ii0~~i~

! II # $. ~".' I;,••!....I 1"1. + - ..' 17.. 1 .:' ':1 4 c: t-'. "'? I:' l=t •• • • • , ..' to_I .:.. ._1 ._1 _I. I_I.. •

.' '. .'......' £1 - .- f.~·n· i I~I ti~--~ Foreign
'- r . . Characters

• •••. - •••. 1"':1 Ii ['" ] ..... ". .1· I -I•.•...
, '" - ••' : - '. - I. I .1

.-..:: .'. I I .' II I_I
~ 1':)1 .:&.1_1 E: 1 :1

NOTE: All of the U.S. ASCII and foreign characters are accessible by entering "YES" in the ASCII 8 Bits
config field of the Terminal Configuration menu; then entering foreign character mode set by
typing. t •• You may shift back to the Roman base set by typing ••.

Figure 0-15. Graphics Text Characters

Keyboard Control Of Graphics Text
Graphics text can be entered directly from the keyboard. 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. A summary of escape sequences and keyboard operations affecting Graphics Text
Mode is given in table D-11.

Table 0-11. Graphics Text Functions

Key Description

Ec * d 5 Selects the graphics image memory as the destination for all
text. Characters entering from the keyboard or datacomm,
are drawn as vectors in the graphics memory using the cur-
rent text size and angle (see below). The graphics cursor indi-
cates the position of the next character. Moving the graphics
cursor will cause the next text line to begin at the new cursor
position. The carriage return, line feed, and backspace func-
tions work normally.

Ec * d T Terminates Text Mode.

Ec * m Increases the character size from 1 to 8X. The smallest charac-
<size) M ter is a 5 by 7 matrix in a 7 by 10 cell. Increasing the size

makes the dots bigger while the character is still drawn as a 5
by 7 matrix.

Ec * m Sets the character orientation (multiples of 90 degrees).
<orienta-
t ion) N
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Table D-ll. Graphics Text Functions (Continued)

Key Description

Ec * 0 Turns slant on or off:
Ec * P

a Spaces one graphics text character to left.- Spaces one graphics text character to right.

III a (Vertical Tab). Spaces one graphics text line up. (The actual
direction of movement will depend on the text orientation.)

In addition, the following keys function in the same manner as for alphanumeric text charac­
ters:

Program Control Of Graphics Text
All of the parameters for graphics text can be set programmatically. Commands are of the form:
Ec * m <parameter> <command>. The command can be alone or part of another Ec * m
sequence.

SIZE. The ASCII characters 1 through 8 specify the character size for graphics text. A (tl"
indicates the smallest character, a 5 by 7 dot matrix in a 7 by 10 cell. Increasing the size
increases the size of the dots. If a text size of 1 is specified, each dot in the cell is one dot on the
screen. A size of2 causes 4 screen dots for each character dot (2 X 2), and so on (see figure D-ll).
A size of ttl" is the default.

Set Graphics
Text Size: Ec * m <size> m

TEXT DIRECTION. This command uses the ASCII characters 1 through 4 to specify the text
orientation (see figure D-16). This also changes the direction of line feed, carriage return, and
backspace.

1 -- Normal (upright, the default)
2 -- Rotated 90 degrees counter clockwise
3 -- Rotated 180 degrees counter clockwise (inverted)
4 -- Rotated 270 degrees counter clockwise

Set Graphics
Text Orientation:
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Text Size Normal Slanted

Graphics

Figure D-16. Graphics Text Sizes

~ • m 3n P

Ec • m 4n P

~ pJO~)od-~~atMaH~

~ 0.... ~

~ u
oT 0
oT CL
I I
~ ....
Q ...
n ~

A ....
Q 3

~Hewlett-PQckQrd ~

E[ • m 3n 0

E[ • m 2n 0

Figure D-17. Graphics Text Directions
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SLANT. The graphics text characters can be slanted 45 degrees for an italics effect.

Turn On Graphics
Text Slant:

Turn Off Graphics
Text Slant:

Ec * m 0

Ec * m p

JUSTIFICATION/ORIGIN. Text strings can be automatically right or left justified, or
centered about a specified point. An ASCII character 1 through 9 indicates the origin
(justification and base line) for characters with respect to the current pen position. This
function is useful when drawing labels. (Refer to the Label command.)

Set Graphics
Text Justification: Ec * m <origin> g

If text is left justified, the current pen position is the left margin. Center causes the label to be
centered on the pen position. Rightjustify selects the pen position as the right margin. Bottom,
middle, and top select the base line for the line of text.

Left

3

2

Center

....---6----..

5

Right

9 Top

8 Middle

7 Boltom

The numbers 1-9 represent the cursor position with respect
to the character cell used for graphics text characters.

Figure D-18. Graphics Text Cursor Position

For example, if text was to be right justified and set with a base line on top of the normal
character position, the number "9" would be used. Figure D-17 illustrates the various text
positions.
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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 end is detected by a CR or LF. The
string is not displayed until the CR or LF is received.This may be confusing when entering text
from the keyboard. The maximum length of a string when center or right justifying 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 RETURN when the screen boundary is reached.

TURNING GRAPHICS TEXT ON AND OFF. Graphics text mode can be turned on or off
from a program. These two commands use the Ec * d sequence but are discussed here under
graphics text for completeness.

On. This command will cause Graphics Text Mode to be turned on. All displayable characters
will be stored in the graphics memory. The current drawing mode remains in effect until a
command is issued to change modes.

Text is drawn using the current text assignments for size and orientation. Graphics text mode
accepts CR, LF, BS, HT, andVTas control characters.The ~, ~, i, ~ keys can be used to position
the graphics cursor in character increments.

Turn On Graphics
Text Mode:

Turn Off Graphics
Text Mode:

Ec * d 5

Ec * d T

If the graphics cursor is moved, the graphics text margin is moved to the new cursor or pen
position.

Characters are drawn using the current drawing mode (set, clear, or jam). If set m...ode is used,
entering a character, backspacing, and entering a second character causes an overstrike. Ifjam
mode is used, the new character will replace the old character.

If a lower case tt s " is used, additional escape parameters can be appended to the sequence.
Otherwise the next characters will be routed to the graphics memory.

Examples:

Ec * d 5 k 100,100 0 B

Ec * d 5 This is a text string

Off. This sequence turns offgraphics text mode and restores normal alphanumeric operation.

Turn Off Graphics
Text Mode: Ec * d t

Note that the. key or modify mode do not work on text in graphics text mode.
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GRAPHICS TEXT STATUS. You can check the current text settings with a graphics text ~
status request. Refer to the Graphics Status section in this appendix for additional information.

LABEL. This sequence is used to send a single record of graphics text to the terminal. The
characters are stored in the graphics memory using the current text size, angle, slant, "and
justification. The label is drawn beginning at the current pen position.

Graphics
Text Label: Ec * I <text string) CRCLF)

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

The maximum record length is 73 characters, not including the Ec * I preamble or the
CRCLF) .

Example: Ec * I Thi sis a sampl e label CR LF

Selecting The Graphics Default Parameters
Graphics parameters can be set to their default (power-on or full reset) values (see table D-5) by
issuing the following sequence:

Ec * m 1 r

It may be necessary to reselect graphics settings before sending graphics data to the terminal.
See the Graphics Status section in this appendix for further information on graphics status
requests.

Graphics Hard Reset
Graphics hard reset performs as if a hard reset were initiated for graphics only. It sets all
graphics parameters to their default values as specified for Ec * mr (see Table D-5) plus the
following:

1. Clears raster memory buffer

2. Drawing pen is positioned at location 0,0

A graphics hard reset can only be performed programmatically: Ec * w r
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COMPATIBILITY MODE
Compatibility Mode allows the terminal to use, with a minimum of reprogramming, graphics
applications programs intended for TEKTRONIX® 4010 and 4014 terminals. The Compatibi­
lity Mode feature extends the number of points you can address on the display screen to either
1024 by 1024 (4010 emulation) or 4096 by 4096 (4014 emulation). This section describes the
features provided by Compatibility Mode.

The terminal operates in one of two submodes while in Compatibility Mode. In Alphanumeric
mode the terminal displays alphanumeric data on the screen as in normal operation. In
Graphics mode the terminal responds to alphanumeric data as vector coordinates. You can
alternate between alphanumeric and graphics modes to display messages, plot graphics
figures, and then display additional messages. Control sequences that direct the operation of
the terminal in Compatibility Mode are listed in Table D-12. These sequences either perform
different functions or are ignored when the terminal is not set for Compatibility Mode.

You turn on Compatibility Mode by selecting one of five operating states. Escape sequences
that control Compatibility Mode begin with Ec * t and are followed by one or more com­
mands. Refer toTable D-13 for a complete list ofCompatibility Mode escape sequences. As in all
other parameterized escape sequences, a capital letter ends the sequence. Figure D-19 con­
tains examples of escape sequences.

Vectors are drawn using the current line type and line drawing mode. By changing applications
programs to send additional escape sequences, you can draw vectors using dotted, dashed, or
other line-types. In general, all of the normal features of the terminal, such as display
enhancements, are available only in the Alphanumeric mode.

Compatibility Mode Configuration
The five operating states for Compatibility Mode--OFF, SCALED, UNSCAlED, SCl 4014, and
UNSC 40 14--appear in the GraphCompa t field in theTerminal Configuration menu. The default
state is OFF. This field can be set programmatically using the ffEc & s" and ffEc * t " sequences
shown in table D-13. The P, Q, and 4014 straps determine the terminal's mode of operation
after being initialized (power up or full reset). The straps are interpreted as follows:

P Q 4014 STATE

0 0 X OFF
0 1 0 UNSCAlED

0 1 1 UNS 4014
1 0 0 SCALED

1 0 1 SCl 4014
1 1 X OFF

Table D-13 lists the escape sequences that set and clear the P, Q, and 4014 straps.

In addition, when in Compatibility Mode, you can select the following optional capabilities.

® TEKTRONIX is a registered trademark of Tektronix Corporation
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TableD-12. Compatibility Mode Control Sequences

Control
Sequence Description

Read status and alpha cursor position

1 0 1

Depends on parity~

Response

(status byte>(HI X><LO x>
<HI Y> <LOY> ( t e r m1 na tor>

1/0 0/1 0/1 0/1 1

LAUXiliary Device (inactive)

Hard Copy Unit--------'
1 = not ready
o = ready

~Margin

o = margin 1
1 = margin 2

'-------Mode
1 0 = Graphics Mode
o 1 = Alpha Mode

The terminal will return one of the folloWing characters as the status byte:

~Fg

(120 ms delay)

~Fo

Printer ready-----

I
+
)

0/0

1

Read graphics cursor position

Read graphics cursor position when key
struck

Make hardcopy

End graphics mode, clear screen, and
home cursor

Go into graphics mode (draw vectors)

Go into alpha mode

Backspace (H), Moves 1 space left
(14 units)

Horizontal Tab (1), Moves 1 space right
(14 units)

End graphics mode

Line Feed (J), Moves 1 line down
(22 units)

Vertical Tab (K), Moves 1 line up
(22 units)

NOTES

I~-----No printer or printer not ready

; - Margin 2, Graphics Mode
9 - Margin 1, Graphics Mode
7 - Margin 2, Alpha Mode
5 - Margin 1, Alpha Mode

<HI X> <LOX> <HI Y><LOY> <t e,. m1 na tor>

(KEY><HI X>(LO X><HI Y><LO Y><termlnator>

The terminal will normally respond with an '\ character when an Fo character is received. Compatibility Mode disables
the terminal's Ib/'k handshake. Compatibility Mode causes most control codes to be ignored.

The Read Status, alpha cursor position, and graphic cursor position cause block transfers to the computer system. If the
computer system does not use the DC1/DC2IDC1 handshake, InhHndShk(G) and InhDC2(H) in the Terminal Configura­
tion menu must be "YES" for these transfers to occur. (Refer to "Terminal Configuration Menu" in Section II).
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Table D-13. Commands for Selecting Compatibility Mode

Command Code

Turn scaled Compatibility Mode ON (P open) Et & ~ 1 P 0 Q

Turn unsealed Compatibility Mode ON (0 open) Et & ~ 0 P 1 Q

Turn scaled 4014 Mode ON (P open) Et & !5 1 P 0 Q
Et • t 1 D

Turn unsealed 4014 Mode ON (0 open) ~ & ~ o P 1 Q
Et • t 1 D

Turn Compatibility Mode OFF (P, 0 closed) Et & ~ o p 0 Q

The following commands set straps:

Set graphics input terminator strap Ec • t <byte1> a
o - Carriage return only (Normal position)
1 - Carriage return and EOT
2 - No carriage return, no EOT

Set page full break strap Ec • t <byte1> b
o - Out (Normal position)

1 - In

Set page full busy strap Ec • t <byte1> c

o - Out (Normal position)
1 - In

Set 4014 strap Ec • t <byte1> d
o - Out (Normal Position)
1 - In

NOP z

GRAPHIC INPUT TERMINATOR. You can select the terminator sent by the terminal
following the input ofcursor address information. The terminator can be 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 G. CLEAR key.
This strap is ignored in Unsealed Mode.

PAGE FULL BREAK. When this strap is in, the terminal will send a 200ms break signal 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 oftext
to be set with a left margin at x = 259.This strap is ignored in Unsealed Mode.The commands to
control these strap options are listed in table D-13. Refer to the manual for theTektronix 4010
terminal for additional information on the operation ofthese straps and how they should be set.
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Graphics Data
4010 EMULATION. The terminal normally allows you to address 512 X 390 points; in
Compatibility Mode, the number of addressable points extends to 1024 X 780, emulating the
4010. Line length in normal operations is 24 lines by 80 characters; while in Compatibility
Mode, line length is 35 lines by 74 characters (see figure D-15). 4010-style graphics can be
drawn either scaled or unsealed. Scaling divides X and Y coordinates by 2, mapping the 1024 X
780 display into 512 by 390. This allows a program written for the 1024 X 780 terminal to run
unchanged, and still display the entire picture,with some loss in resolution (See figure D-i6).

Unsealed mode displays a 512 by 390 subset of the 1024 X 780 picture. The area this covers can
be changed by modifying the value of the relocatable origin (and redrawing the picture). The
relocatable origin is subtracted from all incoming coordinates in unsealed mode. If this is set to
0,0 (the default) the range X = 0 to 511, Y = 0 to 389 is displayed (see figure D-17a).

Setting the origin to 0,360 would cover the X = 0 to 511, Y = 360 to 749. To display an area
larger than 512 X 390, you must change the scaling statements in the program.

E(&5 1 pO Q

I
Turn on scaled Compatibility Mode

A.) Turn on Compatibility Mode

Turn on unsealed

Compatibility Mode No terminator Send Break after page full
\ / I I \

E(&5 Op 1 Q Et* t 2a 1 c 1 B
\ I

Select page full busy

B.) Turn on Compatibility Mode and select straps

E[ & 5 0 P 0 Q

I
Turn off Compatibility Mode

C.) Turn off Compatibility Mode

Figure D-19. Turning On Compatibility Mode
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A.) Tektronix 4010

(0,779) .---------~ (1023,779)

:...-74 Characters-':

3s(0,0) L..::::....- ---I (1023,0)

798,720 Points
2590 Characters

Graphics

S.) HP Terminal

(0,389) r-:----------, (511,389)

:...- 80 Characters--":

24(0,0) L..::.: -" (511,0)

199,680 Points
2847 Characters

Figure D-20. Comparison of The 4010 And The HP Terminal

Graphics Data Format

In Compatibility mode the graphics data is formatted as two-byte coordinate values. The lower
five bits of each byte are used to make a 10 bit (0-1023) coordinate. Data sent to the terminal
must have the "Y" coordinate sent first; <Upper Y> <Lower Y> <Upper X> <Lower X>.

When data is returned to the computer (cursor position, etc,), the X coordinate is returned first;
<Upper X> <Lower X> <Upper Y> <Lower Y>.

Data bytes sent to the terminal use bits 6 and 7 to indicate the byte is an Upper byte, a lower Y,
or a lower X. Bit 8 (parity) is not used.

Bits
7 6
0 1 Upper X or Y byte
1 0 Lower X byte
1 1 Lower Y byte

These identifying bits allow you to send only the changed portion of a four byte address. The
following data bytes must always be sent:

• Lower X byte
• Any changed byte
• Lower Y byte if the Upper X byte has changed

Table D-14 can be used to determine address bytes. For example, to plot the points A (0,0), B
(0,31), C (256,31), D (256,0) the sequence shown in figure D-23 is used:
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779 r----------------,

511

Scaled Mode
1024 x 780 Image Area

o

1......_---73 Charaeters'-----i·..1

--T
39

Lines

1
(Text Size and Slant
are disabled in Scaled Mode)

0-L.--.-----l
1023511

HP 2627A

1024 x 780 Image Area

OL.--- -J.. .....J

o

389 I------~

Display Comparison HP Terminal Display in Scaled Mode

Figure D-21. Scaled Data

1024511

1024 x 780 Image Area

512 x 390 Subset

Reloeatable
Origin:
ESC"mO,OJ

I~

OL.-- .......l ~

o

389 1--------,

779 ...-----------------,

1023511

779...--------r-------....
HP Terminal I
512 x 390 Subset I
Reloeatable I
Origin:
ESC*m,O,390 I

390 1---------'
I
I
I

o L...- .....L1 --I

o

390

779 ,....-------...---------,

Reloeatable
Origin:
ESC*m512,OJ

779 r-------.......-------,I HP Terminal
I 512 x 390 Subset

I
Reloeatable
Origin:

I ESC*m 512,390J
389

r------'
. I HP Terminal
I 512 x 390 Subset

I
I

512 1023

Changing the Reloeatable Origin (ESC *m x,y J) on HP Terminal's Display
to Cover the Entire 1024 x 780 Display in Unsealed

Figure D-22. Unsealed Data
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Text

Text can be placed in either alphanumeric memory or graphics memory. If the terminal is set
for alphanumeric text, the text is directed to alphanumeric memory. Alphanumeric text can be
scrolled, edited, or erased without affecting the graphics image. If you select graphics text
(Ec * d 5), text goes into graphics memory. Text to be written to the graphics memory can be
scaled or rotated if the terminal is set to either UNSCALED or UNSC 4014 Mode. Refer to
Graphics Text in this appendix 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 stored in
the alphanumeric memory.) This differs from terminals that have only one mode for text and
display the graphics cursor only when waiting for graphic input from the user.

SCALED MODE GRAPHICS TEXT. In Scaled Mode, text is initially written into the
graphics memory. The size is fixed to allow for 35 lines of text. The text angle is set at 0 degrees
and unslanted. 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. Ifyou do not require the
Page Full feature, you cannot change the text settings. You can redirect the text to the
alphanumeric memory.

UNSCALED MODE GRAPHICS TEXT. In Unsealed Mode, the text size is unchanged and
graphics text mode is not initially turned on. Text is stored in the alphanumeric memory unless
the graphics text mode is specifically enabled.

Normal Addressing:

Short Addressing:

Note: "SP" means
"space" character

y=o x=o Y=31 X=256

ABC 0

-"--"--"--"-­
SP , SP @ SP • SP @ SP • ( @ SP , ( @

SP , SP @ • @ • ( @ @

Turn on
graphics mode

y=o x=o

A

-"­
SP , SP @

, SP@

Return to
alphanumeric mode

B
0,31

0,0

A

C
256,31

256,0

o

Figure D-23. Determining Address Bytes
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4014 Emulation
In 4014 Mode the terminal emulates the functions ofa Tektronix 4014 terminal equipped with
the Enhanced Graphics Module option. 4014 Mode adds the following features to the terminal.
Refer to the manual for the Tektronix 4014 for additional information on 4014 operations.

SCALED 4014 MODE (SCL 4014). In 4014 mode the screen resolution is extended to 4096 by
4096 addressable points (4096 X 3120 displayable). Two binary bits of precision are added to
the address space. Points are addressed as 0.25, 0.5, 0.75, 1.0, etc. The two binary bits are
specified by an ((extra byte," allowing 4010 graphics, which use only the integer addresses of
the 4014, to appear full-sized on'the 4014-modedisplay. The address space 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.

Patterned Vectors. Whereas the 4010 draws only solid vectors, 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 functional definitions in
SCALED (4010) mode. The following commands select the line type for vector drawing:

Ec I for normal vectors or alphanumeric data
Ec a for dotted line vectors
Ec b for dot-dashed vectors
Ec c for short-dashed vectors
Ec d for long-dashed vectors

ThesequencesEc <h through !>andEc <p through t>canalsobeusedtoselectlinetypes.
The terminal accepts the line type specified by the sequence but ignores the 4014 line-width
definition (defocused and write-thru vectors are not supported on the HP terminal.)

Variable Character Sizes. The terminal ignores 4014 commands for changing character size.
Thus the sequences Ec 8, Ec 9, Ec : and Ec ; are not executed in 4014 Mode (these commands
retain their HP meanings in scaled mode.)

UNSCALED 4014 (UNS 4014).The same vector-drawing capabilities available in Scaled 4014
mode apply in this mode, but no scaling is performed. The 512 by 390 screen displays a window
on the 4096 by 3120 surface (the window is 1/64 the total image). As in unscaled mode, the
relocatable origin is used to specify the window's lower left corner. Alphanumeric characters
are directed to alpha memory, as they are in unscaled mode.

INCREMENTAL POINT PLOT. Sending the terminal an RS control character sets in­
cremental point plot operation. Commands for pen up (SP)(i.e., an ASCII ((SPACE") or pen
down (P) control vector 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; I - Southeast; H -South; J - Southwest; B - West; F - Northwest.

POINT PLOT. An FS control code selects point plot mode operation. As HP 4010 line type 11,
only the last point of a vector is drawn.

SPECIAL POINT PLOT MODE.The terminal displays vectors drawn in this mode, but does
not vary the intensity of the graphics beam.
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Programming Considerations
When SCALED or SCL 401 4 mode is selected via the Terminal Configuration menu, applying
power to the terminal or executing a hard reset turns on the graphics cursor and positions it in
the upper left-hand corner ofthe screen display, emulating the 4014 function. When 4014 mode
is selected programmatically, the state of the cursor and pen is not changed.

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 8-Bit and
Tektronix-modes. 7-bit mute processing retains its normal function.

GRAPHICS STATUS
You can request graphics status information in addition to normal terminal status data. All
graphics status requests are initiated by sending an Ec * 5 followed by a single parameter (1

through 12) and terminated by a .The single parameter selects the desired status block. Ifan
invalid parameter is used, the terminal responds with its ID (see Device ID Request, parame­
ter=l).

Graphics Status request: Ec * 5 <parameter> "

where Ec * 5 is the graphics status escape sequence.

<parameter> is 1-12 and selects one of twelve blocks of graphics status data.

The graphics status blocks that can be requested are listed in Table D-15 together with the
format of their terminal's response. Detailed descriptions of each status request are found in
the following paragraphs.

The terminal responds with one or more bytes of status information followed by a block
terminator. All status information is 'inASCII format, with commas as separators. Coordinates
are returned in a fixed format consisting of a sign and five digits. Leading zeros are used as
required to provide a fixed number ofdigits (ie +00100, -01234). This allows you to use simple
input statements without needing to mask or shift bits.

If DC1 handshake protocol is enabled (ie, ttNO" is entered in the ttInhHndShk(G)" and
tt I nhDC2(H)" fields of the Terminal Configuration menu), the status block is not actually sent
until receipt of a DC1 character. If the DC1 character is used, only one graphics status request
can be enabled while the terminal is waiting for a DC1. When the DC1 is received, the last
graphics status block requested is sent to the terminal.

While the terminal is waiting for the DC1, the Device Status Pending bit is set.
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X or V Coordinate
Low Order V Low Order X
DEC. ASCII DEC. ASCII

High Order X & Y

Example: 340Y,70X is found as follows:
340Y = 42 (upper Y) 116 (Lower Y) 70X 34 (Upper X) 70 (Lower X)
340Y, 70X ~ * t "F



Graphics

The terminal's configuration defines the terminating character sent following the status block
(CR, CR-LF, or RS). Graphics status requests turn on an echo suppress mode in the terminal
(only if the graphics option is installed). This prevents information echoed back from the
computer from being displayed on the screen. Once a graphics status block has been sent,
characters received by the terminal are not displayed until one of the following control
characters is received: BELL, BS, CR, EC, GS, HT, LF , RS, US, VT. With the exception ofCR and
LF, the terminating control code itself is executed.

The terminal expects the status information to be echoed and uses the terminating control
character to turn off the suppress echo mode. If the computer does not echo the status, a
suitable control character must be returned to the terminal to turn off echo suppression.

The graphics status blocks are shown in Table D-15.

Table D-15. Graphics Status Requests

Parameter Request Response

1 Read device 1.0. 2627A

2 Read current pen position <x) ,<Y) ,<PEN)

3 Read graphics cursor position <x), <V)

4 Read graphics cursor position with wait <X), <V) ,<KEY)

5 Read display size <llX), ell Y), <URX), <URY), <MMX) , <MMY)

6 Read device capabilities <b1 ) ,<b2) , • • <b1 5) ,<b16)

7 Read graphics text status <x size) ,<Y size) ,<origin) ,<angle) ,<!:51ant)

8 Read zoom status 001. ,0

9 Read relocatable origin <X), <v)

10 Read Reset status <RESET) ,<b1 ) • • <b6) , <b7)

11 Read area shading capability 1,8,8

12 Read dynamics capability 1,1

Read Device ID (Parameter= 1)
When you request a device ID the terminal responds with its generic Hewlett Packard model
number, 2620A.

Device ID Request: Ec * 5 1 "

The terminal responds: 2620 A <t e r mi na tor)
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Read Current Pen Position (Parameter= 2)
The pen position and status are returned as a string of ASCII characters.

Pen Position Request: Ec * 5 2 A

The terminal responds: <X) , <y) , <Pen), <t e r mi na tor)

Where <x) = X coordinate
<v) = Y coordinate
<Pen) = Pen state, O=pen up, 1= pen down

For example, assume that the pen is at 360,80, the pen is up, and the terminal is set for the DCl
handshake, with CR as the terminator:

The computer sends: Ec * 5 2 A <terminator) DC1

X coordinate

The terminal responds: +00360, +00080, 0 CR

Pen state

Y coordinate

Read Graphics Cursor Position (Parameter= 3)
The graphics cursor position is returned as a string of ASCII characters.

Read Graphics Cursor Request: Ec * 5 3 A

The terminal responds: <x) = X coordinate
<y) = Y coordinate

When the cursor is positioned in the lower left corner of the screen, the terminal's response is:

+00000, +00000 CR

Read Cursor Position With Wait (Parameter= 4)
This request allows the user to position the cursor, then strike a key to return the position. The
ASCII decimal code for the key stroke is also returned (not the actual character). The code is
returned as three digits. For example, striking an uppercase A returns 065, the ASCII decimal
code for an uppercaseA. Only ASCII character keys generate a response (ie, ROLL UP, ROLL
DOWN, etc., are ignored). The graphics cursor is turned on if it is not already on. If an escape
sequence is received by the terminal after it has received the READ CURSOR with WAIT
command and before a key is struck, the READ CURSOR command is aborted. The new
sequence is executed instead.
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Read Graphics Cursor with Wait Request: Ec * 5 4 A

The terminal responds: <X>, <V>, <key code> <termi nator>

where <x> = X coordinate
<v> = Y coordinate

<key code> = Decimal value of key struck

For example, if you position the cursor at the lower left corner of the screen then press the cW'
key, the terminal responds:

+00000, +00000, 065 CR

The position bytes are ordered as in the read pen request (Parameter 2). The decimal values for
ASCII characters are given in the Roman 8 character set table in Appendix B.

Read Display Size (Parameter= 5)
This request returns the number of displayable units in the X and Yaxes. It also returns the
number of units per millimeter in the display. This request allows you to scale data for use on
graphics devices with varying display area sizes.

Read Display Size Request: Ec * 5 5 A

The terminal responds: <LLX>, <LLV>, <URX>, <URY>, <MMX> , <MMY><termi nat or >

Where: <LLX> ,<URX> = Lower left and upper right X coordinates
<LL v> ,<URV> = Lower left and upper right Y coordinates
<MMX> ,<MMY> = Number ofunits per millimeter in the X and Yaxes (five digits and

a decimal point)

The terminal always returns a fixed response. The lower left corner has coordinates ofO,O. The
upper right corner has coordinates of 511,389. There are approximately 2 units per millimeter
in each axis.

Terminal response: +00000, +00000, +00511, +00389, 00002., 00002. <termi nator>

Read Device Capabilities (Parameter= 6)
The device capabilities request returns a list ofgraphics and plotting features available in the
terminal. This allows you to use one program for a variety of graphics devices. Not all the
features listed are available in the terminal. The absence ofa feature is indicated by a zero (0).
If a feature is present, it may be necessary to send an additional request to determine the exact
capabilities present. Where multiple response values are possible, the terminal's standard
response is enclosed in triple stars.

Device Capability Request:
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The terminal responds:

<b1>,<b2>,<b3>,<b4>, ... <b16> <terminator>
where: <b1> = Clear display

o = no clear
1 = paper advance
2 = clear (total erase)

***3 = partial clear by area***

<b2> = Number of Pens (1)

<b3> = Color Capability
***0 = black or white***

1 = gray levels

<b4> = Color Level Capability (0)
(( 0" means no color

<bS> = Area Shading
o = no

***1 = yes (see Read Area Shading Capability)***

<b6>, <b7> = Not used (0,0)

<b8> = Dynamic Modification
o = no

*** 1 = (see Read Modification Capability)***
<b9> = Graphics Character Size

o = fixed
***1 = Integer multiples of the basic cell size***

<b1 0> = Graphics Character Angles
o = fixed

*** 1 = Multiples of 90 degrees***
2 = multiples of 45 degrees
3 = any angle

<b11> = Graphics Character Slant
o = fixed

*** 1 = 45 degrees***
2 = any angle

<b12> = Dot-Dash Line Patterns
o = none
1 = predefined only

***2 = user-defined and predefined***

<b13> - <b16> = Not Used (0 , 0 , 0 , 0)

The terminal always responds:
3, 1 ,0,0, 1 ,0,0 , 1 , 1 , 1 , 1 ,2,0 ,0 ,0 ,0 , <t ermi na tor>

Graphics
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Read Graphics Text Status (Parameter= 7)
The terminal returns the current text size, orientation, slant, and type ofjustification. Refer to
Graphics Text in this secti~n for a description of graphics text characteristics.

Read Graphics Text Request: Ec * s 7 A

The terminal returns: <x size>,<Y size>, <origin>,<angle>,<slant><terminator>

where: <x size> = X dimension of the character cell (sign plus 5 digits)
<Y size> = Y dimension of the character cell (sign plus 5 digits)
<or i gi n> = Relative position of text to cursor (see text origin command)(l digit)
<angle> = Text angle 0, 90, 180, or 270 (5 digits and a decimal point)
<slant> = 00000. or 00045. degrees

Sample terminal response:

+00007, +0001 0,1 ,00090. ,00045. CR

Read Zoom Parameter (Parameter= 8)
This request returns the zoom setting. Since the terminal does not have the zoom feature, it
always returns constant values.

Read Zoom Status Request: Ec * 5 8 A

The terminal responds:

<zoom size>,<zoom on/off><terminator>

where: <zoom size> = 001.
<zoom on/off> = 0 for Off

This response is always: 001 • ,OCR

Read Relocatable Origin (Parameter= 9)
The position of the relocatable origin is returned as X and Y coordinates.

Read Relocatable Origin Request: Ec * 5 9 A

The terminal responds: <x coordi nat e>, <Y coordi nate> <termi nat or>

With the origin set to the lower left corner of the screen, the terminal responds:

+00000, +OOOOOCR
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Read Reset Status (Parameter= 10)
You can determine whether or not the terminal has executed a full reset (or Power On) since the
last time reset status was checked. This tells whether or not you need to reestablish terminal
settings or images before resuming terminal functions. An additional seven bytes are returned
but are not used.

Read Reset Status Request: Ec * 5 1 0 A

The terminal responds: <reset> , <b1 >, <b2> , <b3>, <b4> , <bS>, <b6>, <b7> <termi na tor>

where: <res e t > = 0 No full reset since last check
or

1 Terminal has been reset

<b 1>- <b 7> = 0 (not used)

Read Area Shading Capability (Parameter= 11)
The area shading capability of the terminal can be read. These are fixed for the terminal.

Read Area Shading Request: Ec * 5 11 A

The terminal always responds: <2,8,8<terminator>

The ((2" indicates that the area shading can be a polygon. The first ((8" indicates that the
shading pattern is 8 units wide. The second ((8" indicates that the shading pattern is 8 units
high.

Read Graphics Modification Capabilities (Parameter= 12)
You can read the terminal's dynamic graphics capabilities. This is the ability of the terminal to
change selected portions of the display. These are fixed for the terminal.

Read Graphics Modification Request: Ec * 5 12 A

The terminal always responds: 1, 1 <t e r mi na tor>

These two bytes indicate that the terminal has selective erase and complement capabilities.

Any Other Parameter
Any other parameter that has not been assigned causes the terminal ID to be returned. This is
to prevent an invalid status request from tying up the requesting computer while waiting for a
response.

The terminal responds: 2620A <terminator>
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Word Processing__Appendix E

The 2628A supports HPWORD, an HP 3000 software package that eases the entering and
editing of text. Additionally, you may order HPWORD support as an option for the 2625A
(option 528).

The HPWORD documentation fully describes this utility program. You should have access to
the following manuals:

• HPWORD Reference Guide 32120-90001
• HPWORD Quick Reference Guide 32120-90002
• Using HPWORD Self-Paced Training 22839A

HPWORD requires overlays for the character set group, the display control group, and the
numeric keypad. Figure E-1 illustrates the keyboard templates for HPWORD.

Figure E-1. Layout Of Keys For HPWORD

Refer to the appropriate HPWORD manuals for details on the operation of the various keys.
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3276/78
Emulation Mode

INTRODUCTION

Appendix F

The International Business Machines Corporation's (IBM's) 3270 Information Display Sys­
tem has found wide applications in a variety of businesses. However, some users have also
found it desirable to have other computer-related products manufactured by different com­
panies. As IBM equipment responds to its own character codes and transmission commands,
it has been difficult to ttmix" product lines.

With its dual personality, the HP 2625A may function over Port 1 as an Hewlett-Packard
terminal interacting with Hewlett-Packard products while it functions over Port 2 as an IBM
3276 Control Unit within an IBM environment. You may also connect the 2625A over Port 1
to non HP systems which support ASCII asynchronous point-to-point data communications in
character mode.

This appendix describes how to install your terminal into an IBM environment, how to
configure the terminal for IBM mode, and differences in operation between the IBM 3276 and
the HP 2625A. It doesn't attempt to rewrite existing IBM documentation. Therefore, you
should have access to the following IBM manuals:

• An Introduction to the 3270 Information Display System, GA27-2739

• Operator's Guide for IBM 3270 Information Display Systems, GA27-2742

• IBM 3270 Information Display System Component Description, GA27-2749

• IBM 3270 Information Display System 3276 Control Unit Display Station Operator's Guide,
GA18-2040

• IBM 3270 Information Display System 3278 Display Station Operator's Guide, GA27-2890

• IBM 3270 Information Display System Character Set Reference Manual, GA27-2837

• General Information-Binary Synchronous Communications, GA27-3004

• Introduction to the IBM 3704 and 3705 Communications Controllers, GA27-3051

• IBM 2703 Transmission Control Component Description, GA27-2703

• IBM 2701 Data Adapter Unit Component Description, GA22-6864
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THE IBM 3270 INFORMATION DISPLAY SYSTEM
The 3270 Information Display System consists of three basic components: control units,
display stations, and printers.

The 3276 Control Unit is an integrated control unit/display station. It can control up to seven
attached devices, which may be 3278 display stations or 328x printers.

IBM Computer

3278 Display Station

Communication Line

3276 Control Unit

• • •

T

3276 Control Unit

3278 Display Station

Maximum of 7 Attached Devices
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The following eight models of the 3276 are available:

• Models 1 and 11 provide a 960-character display
• Models 2 and 12 provide a 1920-character display
• Models 3 and 13 provide a 2560-character display
• Models 4 and 14 provide a 3440-character display

Besides the noted differences in display sizes, the models are separated by their standard line
protocols. Models 1 through 4 support Binary Synchronous Communications (BSC), whereas
models 11 through 14 support Synchronous Data Link Control (SDLC). An optional
SDLCIBSC Switch allows models 1-4 to function with either line protocol.

The 3278 Display Station is available in 5 models varying in character display sizes from 960
characters (Model 1) to 3654 characters (Model 5). Models 2, 3, and 4 have the same size
displays as the corresponding model number of the 3276. When the 3278 attaches to a 3276,
the display character capacity of the 3278 cannot exceed the display capacity of the 3276.

The 3276 Control Unit offers support for the IBM 3287 and IBM 3289 printers.

HP'S EMULATION OF THE 3276/78
With the optional integral printer installed, the HP 2625A can function as all three basic
components of the 3270 Information Display System.

As the HP 2625A operates with BSC protocol and supports screen sizes of 1920, 2560, and
3440 characters, it appears to a host application program as a model 2, 3, or 4 of the 3276.
Different cabling requirements established by IBM and HP prevent you, however, from
connecting a 3278 Display Station or an IBM printer to your terminal. However, you may
daisy-chain up to 31 additional HP 2625A's from the first 2625A terminal within a modem
drop line.

USING YOUR TERMINAL IN AN IBM ENVIRONMENT
In ffiM applications, your terminal operates as an IBM 3276 Control Unit/3278 Display
Station. It connects to a host computer through a remote bisynchronous connection. There­
fore, the HP 2625A matches the performance of a remote 3276. It cannot duplicate the speed
of a channel attached control unit. For a group of terminals, the first HP 2625A must be
connected to a modem (or modem bypass cable). Subsequent terminals connect to the first in
daisy-chain fashion.

Host Operating Systems
The host computer may be running with one of the following access methods:

• Virtual Telecommunications Access Method (VTAM)
• Basic Telecommunications Access Method (BTAM)
• Telecommunications Access Method (TCAM)

The Advanced Telecommunication Function (ACF) versions are supported for VTAM
(ACFIVTAM) and for TCAM (ACTITCAM).
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IBM Computer

3278 Display Station

HP 2625A

Communication Line

HP 2625A

HP 2625A

I
I
I
I

Maximum of
32 Devices
Per Multidrop
Line

HP 2625A
3278 Display Station
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You may attach your terminal to a System/360 or a System/370 through an IBM 2701 Data
Adapter Unit, an IBM 2703 Transmission Control Unit, an Integrated Communication Adap­
ter, or an IBM 3704 or 3705 Communications Controller. Other supported hosts include the
Systeml3, Systeml303X, the 3790, or any other mainframe that executes IBM operating
systems and VTAM, BTAM, or TCAM access methods and is capable of supporting 3276
Control Units.

NOTE: As the 8100 Information System requires SDLC protocol, the HP 2625A offers no
support for this host.

DATACOMM

The HP 2625A supports Binary Synchronous Communications (BSC) over duplex or half­
duplex facilities. Such communications only use the Multipoint Data Link mode ofoperation.
Communications are handled by system hardware and software. The following statements
apply:

• Transmission occurs over a non-switched (private leased) line.

• The line protocol is multipoint (non-contention) Binary Synchronous Communications
(BSC).

• The HP 2625A only supports the EBCDIC (Extended Binary Coded Decimal Interchange
Code) code structure.

• Connection to the line is made through a modem or a modem bypass cable. Modems at the
terminal end and host computer end must be compatible and properly strapped.

• The HP 2625A can function on a communication line with IBM 3270 Display System
terminals. However, you cannot mix the two within one modem drop line. For example,
only HP 2625A's can be daisy-chained together. It is not possible to connect an IBM 3278
Display Station to an HP 2625A.

• It is not possible to use the HP 2625A for a local channel IBM mainframe attachment.

If you are unfamiliar with Binary Synchronous Communications, you should consult the
following IBM manuals for necessary details:

• General Information-Binary Synchronous Communications

• Introduction to the IBM 3704 and 3705 Communications Controllers

• IBM 2703 Transmission Control Component Description

• IBM 2701 Data Adapter Unit Component Description
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MODEM OPTIONS
The HP 2625A can operate in a single or multiple modem drop communication line configura­
tion. Figure F-l shows where you must place the modems within either configuration, and
which modems the HP 2625A supports. Three modems (Bell 201C, Bell 208A, and the HP
37210T) can be used in both configurations. The communication line must be non-switched
(private, leased), and for multidrop networks, you must strap the host as the ((master" and the
remote locations as ((slaves".

SINGLE-DROP Modems: BELL 201C, 208A; 209A; HP 37210T, 37220T, 37230A
LINE CONFIGURATION (Modems on a line must be compatible.)

Point-ta-Point
Leased Line

(Non-Switched)

MULTI-DROP Modems: BELL 201C, 208A; HP 37210T, 37230A
LINE CONFIGURATION (Modems on a line must be compatible.)

1~:;\'f:';;L:J~IQ~ :/;:;;;0;;"'---In~t~p.(fe.m ......--------...,....----.....,--------,--------­
Multi-Drop

Leased Line
(Non-Switched)

Figure F-l Communication Line Configurations
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The following tables show the various modem strapping requirements.

Table F-I. Bell 20IC Options, Point-to-Point Line

Type of Modem: Bell System Type 20IC Data Set (also called DATAPHONE
2400).

Type of Line: Private Leased Line.

Transmission Rate: 2400 Bits-per-second.

OPTION DESCRIPTION RECOMMENDATION
NUMBER

Al EIA interface Al (required)
A2 Contact interface

B3 Alternate voice Customer defined
B4 Without Alternate voice

C5 With new synch
C6 Without new synch C6 (Host computer

and HP 2625A)

D7 2-wire circuit
D8 4-wire circuit D8 (required)

E9 4-wire private line E9 (Host computer
continuous carrier and HP 2625A) "-

0-millisecond delay

EIO 4-wire private line
switched carrier

Transmitter internally timed Internal (required)
Transmitter externally timed
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Table F-2. Bell 20IC Options, Multi-drop Line

Type of Modem: Bell System Type 20IC Data Set (also called DATAPHONE
2400).

Type of Line: Private Leased Line.

Transmission Rate: 2400 Bits-per-second.

OPTION DESCRIPTION RECOMMENDATION
NUMBER

Al EIA interface Al (required)
A2 Contact interface

B3 Alternate voice Customer defined
B4 Without Alternate voice

C5 With new synch C5 (Host computer)
C6 Without new synch C6 (HP 2625A)

D7 2-wire circuit
DB 4-wire circuit DB (required)

E9 4-wire private line E9 (Host computer)
continuous carrier

0-millisecond delay

EIO 4-wire private line EIO (HP 2625A)
switched carrier

Transmitter internally timed Internal (required)
Transmitter externally timed
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Table F-3. Bell 208A Options, Point-to-Point Line

Type of Modem: Bell System Type 208A Data Set (also called DATAPHONE
4800).

I'ype of Line: Private Leased Line.

I'ransmission Rate: 4800 Bits-per-second.

OPTION DESCRIPTION RECOMMENDATION
NUMBER

Al Transmitter internally timed Al (required)
A2 Transmitter externally timed

B3 Continuous carrier B3
B4 Switched carrier

C5 Switched REQUEST TO SEND
C6 Continous REQUEST TO SEND C6

D7 One-second holdover used D7
D8 One-second holdover not used

E9 With new sync
EIO Without new sync EIO

FI1 CC ON when analog loop is FII
present

FI2 CC OFF when analog loop is
present
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Table F-4. Bell 208A Options, Multi-drop Line

Type of Modem: Bell System Type 208A Data Set (also called DATAPHONE
4800).

l'ype of Line: Private Leased Line.

I'ransmission Rate: 4800 Bits-per-second.

OPTION DESCRIPTION RECOMMENDATION
NUMBER

Al Transmitter internally timed Al (required)
A2 Transmitter externally timed

B3 Continuous carrier B3 (Host computer)
B4 Switched carrier B4 (HP 2625A)

C5 Switched REQUEST TO SEND C5 (HP 2625A)
C6 Continous REQUEST TO SEND C6 (Host computer)

D7 One-second holdover used D7 (HP 2625A)
D8 One-second holdover not used D8 (Host computer)

E9 With new sync E9 (Host computer)
EIO Without new sync EIO (HP 2625A)

FII CC ON when analog loop is FII
present

FI2 CC OFF when analog loop is
present
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Table F-5. Bell 209A Options, Point-to-Point Line

lYPe of Modem: Bell System Type 209A Data Set (also called DATAPHONE
9600).

Type of Line: Private Leased Line. (3002 type 4-wire with DI-type condi
tioning.

Transmission Rate: 9600 Bits-per-second.

OPTION DESCRIPTION RECOMMENDATION
NUMBER

Al Transmitter internally timed Al (required)
A2 Transmitter externally timed

B3 Data Set Ready interface lead B3
ON for analog loopback mode

B4 Data Set Ready interface lead
OFF for analog loopback mode

C5 Transmitter timing slaved by
receiver

C6 Transmitter timing not C6
slaved by receiver

D7 Elastic store option enabled
(IN).

D8 Elastic store option disabled D8
(OUT).

E9 Continuous carrier E9
EIO Switched carrier

FII Switched REQUEST TO SEND
FI2 Continous REQUEST TO SEND F12*

i

Protective ground to signal AA to BB
ground

With alternate voice Either**
Without alternate voice

*If option EIO is selected, the F options have no meaning and should be ignored.

**The data set normally is supplied without a hand set.
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Table F-6. HP 37220T Modem Strappings (Point-to-Point)

Type of Modem:

Type of Line:

Transmission Rate:

SWITCH FUNCTION

Hewlett-Packard 37220T

Private Leased Line, 4-wire

9600 Bits-per-second.

SWITCH SETTINGS
(0 =Open,
C =Closed)

TRANSMITTER STRAPPING
Factory Set Switches

(Must remain as set
at factory)

Request-to-SendJ
Clear-to-Send Delay

Data-Set-Ready
Control

Auto-Retain Enable/
Disable

Transmit Clock

Remote Loopback
8election

Transmit Power
Level

Telephone Line
Loopback Amplifier

RECEIVER 8TRAPPING

Input Threshold
Level

Factory Set 8witches
(Must remain as set
at factory)

EXTERNAL RATE 8ELECT
VIA THE R8232CIV24
INTERFACE

F-12

Sl-l
Sl-8, Sl-9
S2-2, S2-3, S2-9

Sl-2, Sl-3, Sl-4

Sl-5, 81-6, 81-7

82-1

82-4, 82-5, S2-6

82-7, S2-8

83-1 thru S3-8

83-9

81-1,81-2

81-3 thru 81-6
81-7, 81-8, Sl-9

Jumper Wire

C
00
000

COC
(0 msec)

OCC
(raised by DTR)

o
(enabled)

OCO
(modem)

OC
(digital)

all Open
(0 dBm)

o (auto
gain control)

C 0
(enabled)

0000
CCO

Out
(disabled)
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Table F-7. HP 37210T Modem Strappings (Multi-drop, Pt-to-Pt)

Type of Modem: Hewlett-Packard 37210T

Type of Line: Leased Line, 4-wire, multidrop
Leased Line, 4-wire, point-to-point

Transmission Rate: 4800 Bits-per-second.

FUNCTION OF 4-WIRE 4-WIRE MEANING OF
SWITCHES MULTI-DROP PT-TO-PT STRAPPING

(O=Open, C =Closed)

CONTROL ASSEMBLY

Factory Set Switches
(Must remain as set
at factory.)

SI0-1, SI0-6, S10-7 000 000
SII-4, SII-5 OC OC
S11-7, S11-8 C C C C
S12-1 thru S12-4 0000 0000

Train Sequence short
S10-2 C C sequence

Receiver furn-On-
Delay

S10-3 N/A N/A

External Rate Control
Enable/Disable
S10-4 C C disabled

24 Pushbutton
Enable/Disable

S10-5 0 0 enabled

Auto Answer
Telephone Select

S10-8, S10-9 N/A N/A

Transmit Clock
Sll-l, Sll-9 00 00 modem

Request-to-Send
Delay

S11-2 0 0
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Table F-7. HP 37210T Modem Strappings (Multi-drop, Pt-to-Pt) (Continued)

FUNCTION OF 4-WIRE 4-WIRE MEANING OF
SWITCHES MULTI-DROP PT-TO-PT STRAPPING

(0 = Open, C = Closed)

2-wire/4-wire mode
Sll-3 0 0 4-wire

Carrier Select
S11-6 C (Master- C (Master and

constant) Slave-
constant

o (Slave-
controlled)

DISPLAYIPROCESSOR
ASSEMBLY

Factory Set Switches
(Must remain as set
at factory.)

81-1 thru Sl-6 all Open all Open
Sl-7 C C
S1-8, S1-9 00 00

ANALOG/MEMORY
ASSEMBLY

Amplitude and Delay
Equalizers

S1-1, 81-2 OC OC disabled
S2-1 thru S2-4 COOC COOC disabled

Output Power
Programming
Resistor

Sl-3 C C disabled

Receiver Threshold
Level

S1-4 N/A N/A

Transmitter Output
Power Level

83-1 thru 83-4 COCO COCO OdBm
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Table F-7. HP37210T Modem Strappings (Multi-drop, Pt-to-Pt) (Continued)

FUNCTION OF 4-WIRE 4-WIRE MEANING OF
SWITCHES MULTI-DROP PT-TO-PT STRAPPING

(0 = Open, C = Closed)

Secondary Channel
Select

S4-1 thru 84-3 OCC OCC not installed

Phone Line
Loopback

S4-4 C C enabled

4-wire/2-wire
Operation
wire link, PIR R R 4-wire

SECONDARY
CHANNEL
All switches N/A NIA

REMOTE COMMAND
ASSEMBLY

Receive Address
Sl-l thru Sl-4

Master: 0000 0000
Slave: any setting any setting

Receive Input
Attentuation

S2-1 0 0 not selected

Remote Command
Transmitter Output
Level

S2-2, S2-3, S2-4 COO COO OdBm

Address Thumbwheel
Front Panel Control
Master: address of address of

slave slave
Slave: 0 0
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Table F-8. HP 37230A Modem Strappings (Multi-drop, Pt-to-Pt)

Type of Modem: Hewlett-Packard 37230A Short-haul

Type of Line: 2-wire or 4-wire metallic. If leased from Bell, must conform
to standards for intra-exchange lines in Bell System Techni-
cal Reference, Publication 41301

Transmission Rate: 9600,4800, 2400 Bits-per-second.

STRAP(S) 2-WIRE 4-WIRE 4-WIRE
PT-TO-PT PT-TO-PT MULTI-DROP

Data Rate (A)
2400 bps a a a
4800 bps b b b
9600 bps c c c

Test Links (B) b b b
(C) a a a
(N) a a a

Clock (D) b b b
(E) b b b
(8) b b b

Duplex (F) b (half) a (full) a (full)

Carrier Select (H) b a Master-a
Slaves-b

Transmit Level (J) a a a

For conformity to
BSTR 41301 at
2400 bps a a a
4800 bps b b b
9600 bps c c c

Receive Impedance (K) c a Master and
end-of-line slave
alb
Intermediate
slaves
c

Transmit Impedance
non-transmitting (L) a a Master-a

Slave-b
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Table F-8. HP 37230A Modem Strappings (Multi-drop, Pt-to-Pt) (Continued)

STRAP(S) 2-WIRE 4-WIRE 4-WIRE
PT-TO-PT PT-TO-PT MULTI-DROP

Transmit Impedance
transmitting (M) a a a

Receive Level (P) a a a

For conformity to
BSTR 41301 at
2400 bps a a a
4800 bps b b b
9600 bps c c c

Signal Ground (Q) b b b

Remote Control of
. Digital Loopback

(R) b a b
(X5) out in out

NOTE: You may also be able to use your terminal with modems that provide similar
capabilites to those listed in these tables.
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PREPARING YOUR TERMINAL FOR USE

Pre-Installation Preparations
The customer must take the following steps before attempting to install an HP 2625A into an
IBM 3270 Display System environment.

• Have available a host system capable of communicating with a remote, BSC
(BiSynchronous Communications) 3276 Control Unit.

• Configure the host system to recognize another 3276 Control Unit. This may involve gen
changes to the host operating system, teleprocessing subsystem software, and/or front end
processor. You may also need to install additional hardware on the host system to permit
support of a remote BSC 3270 port.

• Ensure that the modem link between the host system and the 3276 Control Unit is opera­
tional. When HP modems are being used, HP will assist in verifying that the modems are
operational.

• If possible, test the host configuration and the communications link by running a program
on the remote 3276 Control Unit. This is the best way to verify that the host configuration
and the communications link are operating correctly.

Cable Connections
No special actions are required for connecting either power or the keyboard to your terminal
(see Section 2 of the User Manua!). Section 2 of the User Manual also describes the procedure
for connecting the terminal to an HP computer over an RS-232-C point-to-point cable. See the
.appropriate parts of this Reference Manual for directions on how to connect your terminal to
the alternate peripheral interface (a subset of HP-IB) and the DSN/Data Link. External
printers also connect to the terminal as previously described.

Supporting IBM data communications requires special hardware. Therefore, the factory con­
figures Port 2 as the IBM datacomm port. Although you have some flexibility in configuring
Port 1, you must always connect Port 2 to the IBM (or IBM-compatible) system.

For each modem drop, the first terminal must be connected to the host computer through a
modem (or modem bypass cable). Thereafter, subsequent terminals are connected to each
other in daisy-chain fashion.

Each terminal within a daisy-chain multipoint line contains a multipoint interface. Two
types are available:

• First Multipoint Interface. This interface connects the first terminal in the group to the
modem or hardwire cable. The interface operates in synchronous mode.

• Synchronous Daisy Chain Multipoint Interface. This interface connects successive termi­
nals within a synchronous daisy-chain group.
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IBM Computer

Leased Line

Modem

Modem

First
Multipoint
Terminal

First
Multipoint
Terminal

Daisy-Chain Terminals

Daisy-Chain Terminals

Los Angeles,
California

San Francisco,
California

Special multipoint cables link the terminals together. Each cable has three connectors. The
first connector attaches to that terminal's interface. The second connector is a female multi­
point connector that attaches to the next terminal in the group. The third connector varies
depending upon the type of cable. In a First Multipoint Interface cable, the connector is a
male R8-232-C connector that attaches to the modem. In the Daisy Chain Multipoint Interface
cable, the connector is a male multipoint connector that attaches to the multipoint interface of
the preceding terminal in the group.

When using synchronous modems, constructing a daisy chain requires the following cables:

• 132428: First Multipoint Sychronous without Receive Clock (option 311)

• 13242Q: Daisy Chain Multipoint Synchronous (option 309)
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Switching Between Personalities

If you connect your terminal to two different systems, it functions as an IBM terminal when
it communicates with the IBM host, and it functions as an HP terminal when it com­
municates with an HP host.

The terminal partitions its display memory between both personalities. Memory allocation is
sufficient so both personalities may operate simultaneously without loss of data.

The keyboard sends its input to the active personality. Therefore, when the terminal is
serving as an IBM terminal, the terminal directs all keyboard data to the IBM workspace.
Likewise, when the HP personality is active, all keyboard data goes to the HP workspace.

Data transfers from a host computer go to the proper workspace, regardless of which person­
ality is currently active. That is, an IBM computer always sends data to the IBM workspace,
and an HP computer always sends data to the HP workspace.

The screen is a viewing window into the active workspace. Changing personalities updates
the screen to show the contents of the newly selected workspace. The function key labels and
the Status Line also change to reflect the new personality.

The middle portion of the Status Line shows the terminal's "active" personality. The symbol
"I" indicates that the terminal's primary HP personality is active while the symbol "2" shows
that the terminal is functioning in its alternate IBM personality. One of the Aid's function
keys (NEXT SYSTEM) switches the terminal between personalities. As each workspace area is
distinct, switching between personalities never results in any information being lost.

Screen Display At Power On
The initial screen display depends upon whether the terminal is configured for an external
printer on Port 1 (as specified by the entry in the Ext Pr inter field of the 3276/8 Configura­
tion menu).

INITIAL "HP" DISPLAY. If Port 1 is configured for a HP computer, the terminal comes up
in its primary HP personality and displays the Modes function key labels. To change your
terminal to its alternate IBM personality, you must press the III key to display the Aids set
of function key labels. Pressing" (NEXT SYSTEM) accesses the IBM personality and dis­
plays the following function key labels:.. .. .. ..---- ........----
NOTE: If your terminal lacks the appropriate options, the function key labels for",",

.., and" appear as blank fields.

When your terminal is functioning as an IBM terminal, you may switch to the HP personality
by pressing" (NEXT SYSTEM).
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INITIAL "IBM" DISPLAY. When the terminal is turned off, the current status of Port 1 is
stored in non-volatile memory. If the terminal is turned off while Port 1 is configured for an
external device and not for communicating to an HP host, the terminal is restricted from
accessing the HP function key labels. Therefore, the terminal powers on as an IBM terminal,
and the function key labels assume the following values:

.. ImI .. Ell---- .. .. .. ..----
These values form the basic IBM "Aids" level when Port 1 is configured for an external device.

NOTE: Since you can use Port 1 for an external printer only when it is not communicating
to an HP computer, the label for selecting the external printer replaces the softkey
that switches your terminal between personalities. Thus, while you are using your
terminal with an IBM system and an RS-232-C printer, the terminal excludes you
from accessing the HP Modes, Aids, and User Keys function key labels.

Configuring For IBM Mode
The 3276/8 Configuration menu contains parameters that pertain to the IBM personality.
For example, you must state in the configuration menu whether an external printer is
connected to Port 1. Furthermore, certain features that an IBM user accomplishes through
key strokes, you must do through menu selections.

Displaying The IBM Configuration Menu
Once the "Aids" set of IBM function key labels appear on the screen, you may display the
3276/8 Configuration menu by pressing" (3276/8 conf 19).

NOTE: Under certain special circumstances, there may be a momentary delay before the
menu appears. This can happen, for example, if a host HP computer requests softkey
definition values immediately before you press the" function key.

Figure F-2 shows the IBM menu and its default settings.

3276/8 CONFIGURATION

Cur~or Typ~ -" .. -
Cur~or Eli nk BI

Al t~rmlt~ Work~pl!lc~ Siz~ SD='" Ext Print~r ..
A~t~ri~k IDI Fir~tT~rm-ESC Control Unit Addr~~~ Ii] ESC D~vic~ Addr~~~ Ii]

Figure F-2. 3276/8 Configuration Menu

Table F-9 lists the fields of the 3276/8 Configuration menu, together with their functions.
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Table F-9. 3276/8 Configuration Menu Fields

FIELD

Cursor Type

Cursor Blink

Alternate
Workspace Size

FUNCTION

This field determines the cursor's appearance.

Values
Line: The cursor appears as an underscore.
Box: The cursor appears as a full-bright rectangular box.

Default = Li ne

This field determines if the cursor blinks on and off.

Values
On: The terminal alternately shows then inhibits the display of

the cursor making the cursor appear to blink on and off.
Off: The cursor remains displayed at all times (doesn't appear to

blink).

Default = Yes

This field specifies an alternate workspace size. Both the host com­
puter and the terminal must agree on this value.

Values
24 X 80:
32 X 80:
43 X 80:

24 lines by 80 columns.
32 lines by 80 columns.
43 lines by 80 columns.

Ext Printer

Default = 24 X 80

This field specifies whether Port 1 communicates to a host computer
or an external printer. When Port 1 is configured for an external
printer, it is impossible to access the HP function key labels that
select the terminal's major operating modes, the HP ~~ids" keys, and
the User-defined function keys.

Values
Yes:
No:

Port 1 communicates to an external printer.
Port 1 communicates to a HP host computer.

Asterisk
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Default = No

This field controls the appearance of the transmit indicators that the
terminal displays in the middle of the function key label line. The left
asterisk applies to Port 1 and the right asterisk applies to Port 2.
When the asterisk appears in the label line, it indicates that the
corresponding port is in its transmit state.
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Table F-9. 3276/8 Configuration Menu Fields (Continued)

FUNCTION

This field specifies whether the transmit indicator should be enabled
or disabled and, if enabled, which control line it should reflect.

Values
Off:
RR .:

DM :
Line

Disables the transmit indicator.
RS-232-C Carrier Detect (CF) or Receive Ready (RR).
RS-232-C Data Mode (DM) or Data Set Ready (CC).

: Line Activity. Asterisk is present if a POLL or SELECT is
received every three seconds.

FirstTerm

Default = Off

This field specifies whether the terminal is the first terminal on a
modem drop.

Values
Yes:
No:

The terminal is the first, or only, terminal on the line.
The terminal is within a daisy-chain sequence and is not the
first terminal on the line.

BSC Control
Unit Address

NOTE: The first terminal in a drop MUST have this field set to ((Yes"
or the host considers the drop to be dead. All other terminals
along the dropline MUST have this field set to ((No".

Default = Yes

This field specifies the ((group" address that applies to the first termi­
nal in the line. The Control Unit Address must be unique for this drop
with respect to all other drops on the communication line.

Values
0-31. You must enter the appropriate address that agrees with

the host expected value for this terminal. As the NEXT and
PREVIOUS CHOICE keys are inoperable, you must key in
the required value.

ESC Device
Address

Default = 0

This field specifies the device identification code for the terminal. The
Device Address must be unique for this terminal with respect to all
other terminals on that drop line.
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Table F-9. 3276/8 Configuration Menu Fields (Continued)

FIELD FUNCTION

Values
0-31 • You must enter the appropriate address that agrees with

the host expected value for this terminal. As the NEXT and
PREVIOUS CHOICE keys are inoperable, you must key in
the required value.

Default = 0

NOTE:You must make all necessary changes to the configuration menu BEFORE you
physically connect the terminal to a multipoint line.

THE IBM KEYBOARD
The keyboard of the HP 2625A most closely resembles the IBM's 87-key EBCDIC Typewriter
keyboard. Templates overlay the HP keyboard to show the placement of the differing IBM ~,!.;.:.,

keys. Figure F -3 shows the layout of the IBM keys for an HP USASeII keyboard.,

»:>~t:_:;:_~.::"::: .".:. .. :.-, u)\: :: .; ~: ;::-.: ".:. -,

mmmm i~1_EJ
mGElm(3~ ,,;lM[i]f@i

~ ERASE ... ERASE

[...,~__~mc:::JEJ;;tl~]D•...
';;f,jjil~~if .'. "'i~J . pm pm-

Figure F-3. IBM Key Locations On HP Keyboard
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On the templates, the ttnames" for the keys appear in one of two colors. Brown labels show
that the indicated key replaces the corresponding key on the HP keyboard. For example, the
CURSR SEL (Cursor Select) key replaces theII key. Although the ALT (Alternate Shift) key
replaces the III key, it appears in blue print. For keys that function as Alternate Shift keys,
you must simultaneously press the ALT key and the corresponding key to select that function.
These keys also appear in blue print. Since the way of accessing certain functions differ
between their HP and IBM implementations, the blue color scheme quickly identifies all
Alternate Shift keys.

The HP 2625A offers support for the following languages:

• Danish
• Dutch
• English (United Kingdom)
• English (USASCII)
• Finnish
• French
• French Canadian
• German
• Italian
• Norwegian
• Spanish
• Swedish

With the national languages, the templates also show which keys in the character set group
may have been relocated.

NOTE: IBM offers no support for Dutch. If your terminal was ordered with the Dutch
keyboard option, your terminal will respond to the US IBM codes when operating in
its IBM personality. Special templates compensate for the differences between the
HP Dutch keyboard and the US IBM templates.

IBM CHARACTER KEYS
The 3276 provides three keys that are not available on standard HP keyboards. These keys
are the cent sign (¢), the split vertical bar (I), and the logical not sign ( ---, ). Likewise, IBM
does not support three HP USASCII characters: the left bracket (D, the right bracket (]), and
the circumflex (A). Therefore, when your terminal functions as an IBM terminal, the terminal
maps the left bracket into the cent sign, the right bracket into the vertical bar, and the
circumflex into the logical not sign. (The template for the character set group shows all
ttreplaced" keys.) Besides these six keys, the characters in the HP-USASCII character set are
also in the IBM-EBCDIC character set.

The following pages summarize the keys of the IBM keyboard, tell which keys are supported,
and describe any ttvisual" differences between the implementations offered by IBM and HP.
However, for conlplete information on key layouts and nomenclature, you should refer to the
3270 Information Display System: Character Set Reference. The IBM 3270 Information Dis­
play System Component Description provides details on the operation of each key.
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NOTE: IBM uses icons to ((name" several of their keys. Throughout this appendix, IBM keys
are shown in bold type and capitalized letters. For HP's version of the IBM keyboard,
the HP keycap is shown when you must press an ((existing" key. Whenever you must
press a key that the template has renamed, that key is also shown as bold,
capitalized text.

CHARACTER SELECTION KEYS
Four k~ys impact which character is selected, or displayed, when you press a particular key.

Shift Key
IBM 3276. The SHIFT key accesses .uppercase letters or the topmost character on keycaps
displaying two characters. Accessing these functions require your continually pressing the
SHIFT key while you press and release the other key.

HP 2625A. Pressing the. key duplicates this operation.

Alt Key

IBM 3276. Pressing the ALT key accesses the function printed on the face of the appropriate
keycaps. The ALT key operates like the SHIFT key since you must press and hold the ALT key
while you press and release the other key to select the alternate function.

HP 2625A. Pressing the ALT key duplicates this operation. However, since the template
serves as the face of your keys, blue color titles indicate the (~lternate-Shift"functions on
your keyboard.

Shift Lock Key

IBM 3276. The SHIFT LOCK key resembles the Shift Lock key on a typewriter. Once pressed,
the terminal only types uppercase letters and the top symbol on keycaps with two symbols.
Pressing either the left or right SHIFT key cancels the Shift Lock operation.

HP 2625A. The Shift Lock function is unsupported. Instead, you may print all capital letters
by pressing the. key. The operation of the. key is identical to its operation when in HP
mode. Important differences between IBM and HP's implementations are:

• The. key only affects the alphabetic keys; the numeric and symbolic keys retain their
normal operation.

• Pressing the. key while in Caps mode prints lowercase letters; it does not cancel the
selection of Caps mode.

• The. key toggles Caps mode on and off. (The Status Line indicates whether Caps mode is
active.)
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(A,alA) Switch
The Dual Case/Mono Case (A,a/A) Switch determines how the terminal displays characters
upon the screen. Selecting Dual Case (A,a) prints both uppercase and lowercase letters while
selecting Mono Case (A) restricts the display to uppercase letters. Regardless of the setting of
this switch, the terminal transmits the code for the cCpressed" character. For this reason, the
HP 2625A doesn't support this feature.

FIELD-ORIENTED CURSOR MOVEMENT KEYS
Because a major use of the IBM 3278 terminal is data entry, four keys provide easy access to
the next cCinput" field. These keys are

• TAB FORWARD
• BACKTAB
• NEW LINE
• HOME

For each key, the screen's format determines the cursor's final position.

The Tab Keys
The Tab keys access the next or previous input field. Both Tab keys repeat their function if
you continue to hold the key down.

Tab Forward

IBM 3276. Pressing the TAB FORWARD key advances the cursor to the first character
position in the next unprotected field. Depending upon the screen's format, the cursor may
wrap over lines and around screen boundaries.

When the screen contains either an unformatted display or a formatted display with only
protected fields, the TAB FORWARD key cChomes" the cursor to the first character position on
the first line.

HP 2625A. Pressing the _ key duplicates these operations.

Back Tab

IBM 3276. In unprotected fields, the Back Tab action depends upon the cursor's initial
position:

• When the cursor is within a field, pressing the BACK TAB key moves the cursor to the
beginning of that field.

• When the cursor is at the first character position of a field, pressing the BACK TAB key
moves the cursor to the first character position of the previous unprotected field.
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Depending upon the screen's format, the cursor may wrap over lines and around screen ~
borders.

When the screen contains either an unformatted display or a formatted display with only
protected fields, the BACK TAB key ((homes" the cursor to the first character position on the
first line.

HP 2625A. Simultaneously pressing the. and _ keys duplicates the 3276's Back Tab
function.

NOTE: As the keys in the numeric keypad have assumed an IBM ((role", you can no longer
use these keys for ((tabbing" the cursor.

New Line Key
IBM 3276. Pressing the NEW LINE key advances the cursor from its current line. Its final
position depends upon the screen's format:

• When the screen contains an unformatted display, pressing the NEW LINE key moves the
cursor to the first character position in the next line.

• When the screen contains a formatted display but all the fields are protected, pressing the
NEW LINE key ((homes" the cursor to the first character position of the first line.

• If the display is formatted and contains unprotected fields, pressing the NEW LINE key
moves the cursor to the first unprotected position of the next line. If the next line contains
only protected fields, the cursor continues forward until it encounters the first unprotected
field. The cursor can wrap from the end of the display to the beginning of the display. (It
may even return to its original line if that is the only line containing input fields.)

Holding down the NEW LINE key repeats the New Line function.

HP 2625A. Pressing the 1:1 key duplicates the operation of the NEW LINE key.

Home Key
IBM 3276. Simultaneously pressing the ALl key and the HOME key moves the cursor to the
first unprotected position on the screen. (Depending on the screen's format, this could be the
middle of the screen.)

When the screen contains either an unformatted display or a formatted display with only
protected fields, simultaneously pressing the ALT and HOME keys moves the cursor to the
first character position on the first line.

The Home key function repeats if you continue to hold both keys down (but once the cursor
reaches its ((home" location, no further movement is apparent). "

HP 2625A. Pressing the. key duplicates the Home key operation.
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CHARACTER-ORIENTED CURSOR MOVEMENT KEYS
The IBM 3276 provides five keys that move the cursor a character at a time. All of these keys
repeat their function if you continue to hold them down.

Vertical Movement Keys

IBM 3276. The CURSOR UP and the CURSOR DOWN keys move the cursor vertically
through a column. Depending upon the model number, a 3276 Control Unit may display 24,
32, or 43 lines (where each line is 80 columns wide). The vertical cursor movement keys wrap
on the top and bottom lines of the workspace area, not the physical dimensions of the screen.

HP 2625A. The _ and _ keys duplicate the action of the CURSOR UP and CURSOR
DOWN keys. However, when the screen format exceeds 24 lines and the cursor is in the
bottom line, pressing the _ keys rolls the workspace up one row so that the cursor appears
in the next row. Similarly, when the cursor is in the top line of the screen window and text
exists beyond the window's bounds, pressing the _ keys rolls the workspace down one row
so the cursor appears in the appropriate row.

Scroll Function Keys
With the HP 2625A, you may also use the ((Roll" and ((Page" keys to view lines that have
rolled off the screen.

When data extends above the screen's top border, pressing the II key exposes the previous
line in display memory. If you continue to hold the key down, this action repeats until the top
line of data becomes the first line on the screen's display.

When data exists below the screen's bottom border, pressing the • key exposes the next line
in display memory. If you continue to hold the key down, this action repeats until the last line
of data in display memory appears at the top of the screen.

In its IBM personality, the terminal associates the cursor with a row and column location.
When you press either Roll key, the cursor retains its current row and column position if this
is possible. The cursor appears to move therefore with the display instead of remaining
stationary as it does when these keys are pressed while the terminal is in its HP personality.
However, since the cursor always remains on the screen, when the cursor is in the screen's top
row and the • key is pressed, the cursor remains within the screen's top row. Similarly,
when the cursor is at the screen's bottom row and the II key is pressed, the cursor remains
within the screen's bottom row. Nevertheless, the terminal ((remembers" the cursor's initial
row, column setting. If subsequent Roll or Page operations display the cursor's initial location
on the screen, the terminal properly positions the cursor at this location.

The. key displays the first 24 rows of the screen's configured workspace area. For either a
32 row or 43 row workspace area, this corresponds to rows 1 through 24.

The lIB key displays the last 24 rows of the screen's configured workspace area. For a 32 row
workspace area, this corresponds to rows 9-32. For a 43 row workspace area, this corresponds
to rows 20-43.
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When either Page key is pressed, the cursor retains its current column position. If you press
one Page key then the other, at the end of this sequence, the cursor is displayed at its initial
position (even though a different grouping of lines may appear on the screen).

Horizontal Movement Keys
IBM 3276. The CURSOR LEFT and CURSOR RIGHT keys move the cursor one character
position in the indicated direction each time you press the key. When the cursor reaches the
screen border, pressing the CURSOR LEFTkey wraps the cursor to the last character position
in the previous line, whereas pressing the CURSOR RIGHT key wraps the cursor to the first
character position of the next line.

The 3276 also provides ((double-speed" horizontal movement keys that are the Alternate Shift
counterparts of the CURSOR LEFT and CURSOR RIGHT keys. They behave similarly to
these keys except they move the cursor two character positions at a time.

HP 2625A. The _ and _ keys duplicate the operation of the CURSOR LEFT and
CURSOR RIGHT keys. If pressing a key accesses a row position that is beyond the viewing

. window, the terminal «rolls" the\ workspace to bring that line into view.

As these keys repeat at a relatively rapid pace if you continue to hold them down, the HP
2625A does not support the double-speed cursor positioning keys.

Backspace Key
IBM 3276. The BACKSPACE key duplicates the operation of the CURSOR LEFT key.

HP 2625A. The a key provides an identical implementation.

CURSOR DEFINITION KEYS
For its cursor, the 3276 displays either an underline (the normal form) or a rectangular box
(the alternate form). Either type of cursor can appear as blinking or non-blinking. Two keys
allow you to select these features.

Alternate Cursor (ALT CURSR) Key
IBM 3276. Alternate presses of the ALT CURSR key select either an underline or a rectan­
gular box for the cursor's form.

HP 2625A. You may select either ((Line" or ((Box" in the 3276/8 Configuration menu.

Cursor Blink (CURSR BLINK) Key
IBM 3276. Alternate presses of the CURSR BLINK key alter the cursor's appearance so it
either blinks or does not.

HP 2625A. You may select blinking or non-blinking in the 3276/8 Configuration menu.
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ERASING· THE DISPLAY
The 3276 has three keys (CLEAR, ERASE EOF, and ERASE INPUT) that erase all or part of
the display. The resulting operation may also reposition the cursor.

Clear Key
IBM 3276. Simultaneously pressing the ALT key and the CLEAR key initiates these actions:

• The cursor moves to the first position in the first line of the display and the entire screen is
cleared. This converts the screen to an unformatted display.

• If an alternate screen size is in effect, the Clear function changes the format to the default
workspace size.

• As the CLEAR key is an I/O key, pressing the CLEAR key locks the keyboard and the
«DO NOT ENTER - TIME" message appears in the Status Line.

HP 2625A. Pressing the CLEAR key duplicates this operation, except the status message
reads: ttx System".

Erase End Of Field (ERASE EOF) Key
IBM 3276. Pressing the ERASE EOF key leaves the cursor at its current location and erases
from the cursor's position forward depending upon the screen format:

• When the cursor is in an unprotected (ttinput") field, pressing this key erases all character
positions from the cursor's current location to the end of that field. When a field wraps
around screen boundaries, the erase operations also wraps around to the end of the field.

• When the screen contains an unformatted display, pressing the ERASE EOF key erases all
character positions from the cursor's current location to the last character position in the
display.

• If the cursor is at an attribute byte or in a protected field when you press the ERASE EOF
key, the keyboard locks and the message ttGo E1 sewhere" appears in the Status Line.

HP 2625A. Pressing the ERASE EOF key duplicates this operation.

Erase Input Key
IBM 3276. Simultaneously pressing the ALT key and the ERASE INPUT key moves the
cursor and clears portions of the screen depending upon the screen's format:

• If the screen contains a formatted display with input fields, simultaneously pressing the
ALT key and the ERASE INPUT key erases all input areas and moves the cursor to the first
unprotected character position on the screen.
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• If the screen contains a formatted display with only protected fields, simultaneously press­
ing the ALT key and the ERASE INPUT key moves the cursor to the first character position
on the first line but nothing is erased.

• If the screen has an unformatted display, simultaneously pressing the ALT key and the
ERASE INPUT key moves the cursor to the first character position of the first line and
erases the entire screen.

HP 2625A. Pressing the ERASE INPUT key duplicates this operation.

TESTS, ERRORS, AND RECOVERY

The SYSTEM REQUEST and TEST keys request testing routines to be run on the 3276. A
change in the ((click" sound indicates that the terminal's keyboard is locked and an error
condition has occurred. The RESET key serves in error recovery.

System Request Key

IBM 3276. Simultaneously pressing the ALT key and the System Request (SYS REQ) key
initiates one of two actions:

• Simultaneosuly pressing these keys clears the screen and switches the terminal between
application and control programs.

• The terminal sends a test request message to the host system.

In both cases, the keyboard locks, the ((DO HOT ENTER - TIME" message appears in the
Status Line, and Insert Mode (if active) is turned off.

HP 2625A. Your terminal offers no support for this key.

Test Key
IBM 3276. Simultaneously pressing the ALT key and the TEST key prepares the terminal to
run tests that reside in the 3276 Control Unit. Upon completion of the test procedures, you
must again press both the ALT and TEST keys to return the terminal to its normal operating
state.

HP 2625A. The HP 2625A does not support the IBM test features. To test the integrity of
your terminal, you should switch the terminal to its HP personality then use the Service
Keys set of function key labels.

Click Key
IBM 3276. The CLICK key controls whether pressing the keyboard keys produces an audible
sound. The key toggles between producing a ((click" or not producing a ((click".
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Your selection determines how the keys function when the terminal is operating normally.
When an error condition occurs, the keyboard «locks", and pressing the keys produces the
alternate ((sound". For example, if you select no click for normal operation, the clicking sound
indicates an error condition.

HP 2625A. While the terminal is in its primary HP personality, you may select ((C 1 i c k" in
the Global Configuration menu. However, this affects the operating state of the terminal and
not a specific personality. In particular, the ((click" sound functions as in all HP terminals as
you may either choose that the keys always click or that they never do. The sound doesn't
change to indicate an error condition. Instead, the terminal bell rings.

Reset Key
IBM 3276. You must press the RESET key to recover from ((DO NOT ENTER" error condi­
tions. Once the keyboard is disabled, no other keyboard operation is honored. You may also
use the RESET key to exit Insert Mode.

HP 2625A. Pressing the _ key duplicates these functions, except that the • key and
function keys still work.

I/O INITIATION AND PROGRAM INTERACTION
These keys initiate host communication and may specify to the application program what
action to invoke.

Enter Key
IBM 3276. Pressing the ENTER key notifies the program that you have completed entering
your data and are ready to transmit the data to the system. The keyboard locks and the
((DO HOT EHTER - TIME" message appears in the Status Line. Even though this key repeats
if you continue to hold it down, this practice is discouraged as the operation of the program
becomes unpredictable.

HP 2625A. Pressing the. key duplicates this operation, except the status message reads:
((X Sys t em".

Program Function (PF) Keys
IBM 3276. Pressing one of the PF keys accesses the function that an application program
may have assigned to that key. On the IBM 3276, PF1 through PF12 are Alternate Shift keys,
whereas PF13 through PF24 are not. Upon pressing any PF key, the ((DO HOT EHTER - T I ME"

message appears in the Status Line.

HP 2625A. The PF keys function similarly, both in their operation and in which keys are
Alternate Shift keys, except the status message reads: ((x System".
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Program Access (PA) Keys
IBM 3276. Pressing a PA key signals the application program that you want its attention. On
the IBM 3276, PA1 and PA2 are Alternate Shift keys. Upon pressing the key, the keyboard
locks and the ((DO 'NOT ENTER - TIME" message appears in the Status Line. The 3276 with a
data entry keyboard offers a PA3 key while the typewriter keyboard model does not.

HP 2625A. Your terminal offers the PA1 and PA2 keys and also a PA3 key. PA1 and PA2 are
standard-operation keys while PA3 is an Alternate Shift key. When you press one of these
keys, the status message reads: ((x System".

Cursor Select (CURSR SEL) Key
IBM 3276. The CURSR SEL key duplicates the function of the Selector Light Pen feature as
it allows you to select items from a table or menu.

This key works in conjunction with ((Cursor Selectable" fields. The terminal recognizes two
types of Cursor Selectable fields: ((Selection" fields and (~ttention" fields. A special desig­
nator character, which must be the first character in the field, differentiates the two types of
fields.

• A question mark (?) or a greater-than sign (» shows a selection field.

• An ampersand (&), a space, or a null character shows an attention field.

Once the terminal displays a selection menu, you locate those fields beginning with a ques­
tion mark to view the available choices.

To ((select" an item, you move the cursor within the selection field of your choice, then press
the CURSR SEL key (or any other' I/O initiating key). This action changes the designator
character to the greater-than sign to show that this item was selected. If you decide to cancel
the selection, you must position the cursor within the field then press the CURSR SEL key.
The designator character reverts to its question mark form.

After you have made all your choices, you notify the program of your selections by moving the
cursor to an attention field and pressing the CURSR SEL key. This locks the keyboard and a
((DO NOT ENTER - TIME" message appears. Consult the appropriate application manuals to
see how your program uses this feature.

HP 2625A. Pressing the CURSR SEL key duplicates this operation, except the status mes­
sage reads: ((X System".
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Attention (ATTN) Key
IBM 3276. The Attention key signals the program that you want its attention. Pressing this
key displays the ((DO NOT ENTER - TIME" message and disables the keyboard. The applica­
tion program determines how to interpret this key and the appropriate response to send to
the terminal.

HP 2625A. Your terminal only supports Binary Synchronous Communications (BSC) be­
tween the terminal and host computer. As the IBM implementation of BSC does not support
the Attention key, neither does the HP 2625A.

PRINTER FUNCTION KEYS

IBM 3276
The 3276 provides local print control to an external printer. This may involve the use of three
keys: the PRINT key, the IDENT key, and the DEY CNCL key.

PRINT KEY. The PRINT key copies the contents of the screen to the printer assigned to your
display station.

IDENTITY KEY. The IDENT key performs one of two functions:

• You may use it to request or change the Printer ID/Printer Class for a print operation.

• You may use it to display the current valid printer ID for that display station.

DEVICE CANCEL (DEV CNCL) KEY. You must press the DEY CNCL key to recover from
errors that indicate that the printer is busy or inoperable. Pressing the RESET key has no
effect under these conditions.

HP 2625A
Your terminal does not support the PRINT key or the IDENT key. Instead, by using the
function key labels presented at the IBM Aids level, you may copy the contents of the screen
to a selected destination device.

While copying data from the HP 2625A, you may simultaneously press the ALT key and the
DEY CNCL key to cancel the print operation. (See the description of print operations which
follows later in this appendix.)

EDITING CAPABILITIES
The 3276 edits on a character basis through the use of the INSERT and DELETE keys.
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Insert Key
IBM 3276. During normal operation, your terminal overwrites existing text when you enter
characters onto a line. To type in characters without overwriting text requires your setting
the terminal for Insert mode.

Pressing the INSERT key puts the terminal into Insert mode. To return the terminal to its
normal overwrite operation requires your pressing t~e RESET key or any key that causes
host communicatication (such as the ENTER key, the PA keys, or the PF keys).

The effect of Insert mode depends upon the screen's format:

• In an unformatted display, as you insert characters, existing text is shifted to the right.
These characters may wrap across lines or from the bottom line of the display to the top
line.

• After entering Insert mode, if you try to enter a character into a protected field or an
attribute byte, the keyboard locks and the ((Go Elsewhere" message appears in the Status
Line.

• If the cursor is within an unprotected field, you may insert characters into the field as long
as space is available between the cursor's current position and the end of the field. Charac­
ters forced from one line automatically wrap to the next line. When the field to the right of
the cursor completely fills with data, the keyboard locks, and the message ~,

((Too Much Data" appears in the Status Line. J

HP 2625A. Insert mode functions similarly. If you attempt to add more data than the field
can accommodate, the message UX Too Much Data" appears in the Status Line. To enter
Insert mode, press the III key. You may exit Insert mode as you do on the IBM 3276.
Additionally, you may again press the III key to cancel Insert mode. (This follows the HP
practice of exiting Insert mode; this feature is not provided on a 3276.)

Delete Key
IBM 3276. The operation of the DELETE key depends on the screen's format:

• Within an unprotected field (or with an unformatted display), pressing the DELETE key
erases the character at the cursor's current position. The cursor retains its position while
the remaining characters within that field (up to the end of the line) shift one position to
the left. Subsequent lines are unaffected.

• If you press the DELETE key when the cursor is within a protected field or an attribute
byte, the keyboard locks and the ((Go Elsewhere" message appears in the Status Line.

HP 2625A. Pressing the • key duplicates the delete operation of the 3276. (However,
continuing to hold down the • key repeats the delete operation. The 3276 does not provide
this feature.)
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UNIQUE DISPLAYABLE CHARACTERS

IBM has two special characters, Duplicate (DUP) and Field Mark (FM). Both provide the
application program with special information that aids data entry.

Depending upon the setting of the (A,a/A) Switch, these characters take one of two forms.

• When set for Dual Case (A,a) the DUP character appears as an asterisk with an overscore
<*). The FM character appears as a semicolon with an overscore (;-) .

• When set for Mono Case (A), both characters lose their overscore so that the DUP character
appears as an asterisk (*) and the FM character appears as a semicolon ( ; ).

The Duplicate (DUP) Key
IBM 3276. The DUP operation allows you to duplicate input data that occurs repeatedly.

If the cursor is in an unprotected field when you press the DUP key, the 3276 displays a DUP
character in the field and moves the cursor to the first character position of the next unpro­
tected field.

If the cursor is in a protected field or at an attribute byte when you press the DUP key, the
keyboard locks, and the message (tGo Elsewhere" appears in the Status Line.

HP 2625A. Simultaneously pressing the ALT key and the DUP key implements the function
of the DUP key. As the HP 2625A doesn't support Mono Case, your terminal displays the DUP
character as an asterisk with an UNDERSCORE (:!:).

The Field Mark (FM) Key
IBM 3276. When the screen contains an unformatted display, you may use the FM key to
show an application program where a field ends.

If the cursor is in an unprotected field when you press the FM key, the 3276 displays a FM
character at the cursor's position and moves the cursor to the first character position of the
next unprotected field.

If the cursor is in a protected field or at an attribute byte when you press the FM key., the
keyboard locks and the message ((Go Elsewhere" appears in the Status Line.

HP 2625A. Simultaneously pressing the ALT key and the FM key implements the Field Mark
function. As the HP 2625A doesn't support Mono Case, your terminal displays the FM charac­
ter as a semicolon with an UNDERSCORE (i.).

THE DISPLAY

The screen's display contains a fixed number of horizontal rows. Depending upon the configu­
ration, your nscreen" may consist of 24 lines, 32 lines, or 43 lines. Each row contains 80
columns.
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Displays may be formatted or unformatted. An unformatted display has no defined fields. A
formatted display contains at least one defined field, which may be either protected or
unprotected. The terminal prevents you from keying data into protected fields. Since you may
enter characters into unprotected fields, they are also called ~~input" fields.

An attribute byte defines each protected and unprotected field. A field remains defined until
the occurrence of the next attribute byte. Therefore, fields may wrap across a line or several
lines, and may wrap from the bottom to the top of the screen.

An application program issues a Start Field order to set each attribute byte. The byte con­
tains the video and field enhancements which pertain to that field. The character that
corresponds to the attribute byte appears as a blank on the display screen.

VIDEO ENHANCEMENTS
Once defined within an attribute byte, video enhancements propagate throughout their field.

The HP 2625A supports the following video enhancements:

• HIGH INTENSITY (implemented as HP's Full Bright)

• NORMAL INTENSITY (implemented as HP's Half Bright)

• NONDISPLAYABLE (implemented as HP's Security Video)

The HP 2625A does not support the SELECTOR PEN DETECTABLE video enhancement.
Instead, it supports the Cursor Selectable field enhancement and the Cursor Select (CURSR
SEL) key.

FIELD ENHANCEMENTS
An application program may define display fields to be:

• PROTECTED. The terminal restricts you from entering data into (or modifying the data
within) a protected field.

• UNPROTECTED. You may enter and edit characters within an unprotected field.

• NUMERIC ONLY. You may only enter the numeric digits (0 through 9), the minus sign (-),
a decimal point (.), or the DUP character within a numeric field.

• AUTO SKIP. When the Auto Skip feature is encountered, the cursor advances to the next
unprotected location.

• MODIFIED DATA TAG. The MDT bit shows whether any data within this field has been
entered, edited, or erased since the last input/output sequence.

• CURSOR SELECTABLE. This enhancement permits the Cursor Select key to function,
provided that the first character of the field is a properly defined designator character.
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APPLICATION PROGRAMS
An application program running on your host system interacts with each control unit and
display station. The program sets the format for the display screen and determines how
certain keys are interpreted and how the system responds to the operator. You should see the
appropriate manual for the implementation of any application program that you are using.

COMMANDS AND ORDERS
An application program interacts with your terminal through tCCommands" and cCOrders". The
control units in the 3270 system recognize four basic types of commands:

• Write Commands
• Read Commands
• Control Commands
• Sense Commands

Orders further define write operations.

NOTE: As Sense Commands are inapplicable for the models of the 3276 that HP emulates,
they receive no further treatment in this manual.

Commands
The HP 2625A supports three types of commands: Write Commands, Read Commands, and
Control Commands.

WRITE COMMANDS. The HP 2625A supports three types ofWrite Commands that control
the writing of data to the display. A Write Control Character may supply additional informa­
tion.

• WRITE -This command transfers rCwrites") data from the host computer to the terminal.

• ERASE/WRITE -This commands erases the entire display before implementing the write
operation.

• ERASE/WRITE ALTERNATE -This command erases the entire display and sets the alter­
nate screen size before implementing the write operation. The normal rCdefault") screen
size is 24 lines by 80 characters. You may set an alternate screen size in the 3276/8
Configuration menu.

The WCC (Write Control Character) contains information associated with a Write Command.
The information shows whether to reset the keyboard, ring the bell, or reset the MDT
(Modified Data Tag) bits.

Refer to the IBM 3270 Information Display System Component Description manual for a
complete description of the sequence of bytes in the Write Command and the format for the
Write Control Character byte.
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READ COMMANDS. The HP 2625A supports two types of Read Commands. These com­
mands control the reading of data from the display.

• READ BUFFER - This command is primarily used in diagnostic tests. It initiates the
transfer of the entire display to the IBM host from the buffer position where reading begins
to the last buffer location in the display.

• READ MODIFIED -This command reads those fields where the MDT bit is set. Depending
upon which key you pressed to request this operation, the Read Modified Command in­
itiates one of two actions:

a) Read Modified--pressing the ENTER key, the CURSOR SEL key (when a ampersand is
the designator character), or a PF key transfers all modified fields to the program.

b) Short Read--pressing either the CLEAR key or one of the three PA keys transmits a code
signifying which one of these keys was pressed.

NOTE: As the Read Modified All Command only applies to a 3276 Control Unit operating in
SNAlSDLC protocol, your terminal offers no support for this command. Additionally,
the Test Request Read is initiated by pressing the SYS REO (System Request) key.
As the HP 2625A doesn't support this key, this command is also unsupported.

Refer to the IBM 3270 Information Display System Component Description manual for a
complete description of the control characters and data transmitted for the various Read '~

Commands. )

CONTROL COMMANDS. The 3270 system may execute four types of Control Commands.
The Select and No Operation Commands, however, are invalid for a 3276 Control Unit, and
the HP 2625A establishes its own procedure for copying information.

• ERASE ALL UNPROTECTED -This command erases all data within unprotected fields.

• COpy -This command transfers data between devices. The HP 2625A offers no support for
this command. (See the following discussion on ttpRINT OPERATIONS" for ways to obtain
printed copies with your HP 2625A.)

Orders
An IBM 3276 recognizes two types of orders: Buffer Control Orders and Printout Format
Orders. The following paragraphs summarize these orders. See the IBM 3270 Information
Display System Component Description manual for complete details on implementation.

BUFFER CONTROL ORDERS. Six types of buffer control orders facilitate the writing of
information to the display:

• START FIELD (SF) - The SF order notifies the terminal that the next byte in the data
stream is an attribute byte.

• SET BUFFER ADDRESS (SBA) -The SBA order specifies a new buffer address from which
write operations start or continue.

F-40



3276/78 Emulation Mode

• INSFl.T CURSOR (IC) - The IC order moves the cursor to the location specified by the
current buffer address.

• PROGRAM TAB (PT) -The PT order advances the current buffer address to the address of
the first character position within the next unprotected field.

• REPEAT TO ADDRESS (RA) - The RA order stores a specified alphanumeric or null
character in all buffer locations from the current buffer address up to the specified stop
address.

• ERASE UNPROTECTED TO ADDRESS (EUA) -The EUA order inserts nulls in all unpro­
tected buffer locations from the current buffer address up to the specified stop address.

PRINTOUT FORMAT ORDERS. The Printout Format Orders are stored in the buffer as
control characters. They are executed during a printout operation. As the HP 2625A provides
alternate means for printing data, it offers no support for the 3276 format orders.

PRINT OPERATIONS
Your terminal offers no support for the Print or Copy routines supported by the IBM 3276.
Instead, you may configure Port 1 for an external device and use the function key labels to
obtain a printed copy of the screen display.

Furthermore, if your terminal has the integral printer option, you may print the contents of
the screen to the integral printer without worrying about cable connections or configuration
settings. The following paragraphs describes these features.

NOTE: The extended character set of the IBM text print feature is not supported, so the
Suppress Index (S1) feature of a 328X printer equipped with the text feature cannot
be duplicated. Also, while new Hewlett-Packard equipment can print the various
IBM EBCDIC symbols, older equipment may not be able to print the cent sign (0),

the split vertical bar (:), or the logical not sign ( -').

Copying Data To An External Printer
After connecting and configuring an external printer to Port 1, you may obtain a printed copy
of the screen display by using the IBM Aids function key labels:.. .. .. ..---- ........----
Table F-10 describes the function of these labels.
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Table F-IO. The External Device Function Key Labels

KEY

­
II1II
l1li
l!IIII!I.B
IBiJiIIEI

I!!II.mI
mIDI

FUNCTION

Alternate presses of this key selects or cancels a device on the
alternate peripheral interface as the destination device.

Alternate presses of this key selects or cancels the integral
printer as the destination device.

Alternate presses of this key selects or cancels the external
printer as the destination device.

Pressing this key displays the External Device Configura­
tion menu.

After a destination device is selected, pressing this key
causes the printer to skip a line.

After a destination device is selected, pressing this key copies
the entire contents of the IBM workspace.

Pressing this key displays the 3276/8 Configuration Menu.

To select an external printer as a destination device, you must press the appropriate function
key to display an asterisk in the corresponding label. Pressing" (TO EXT DEV) selects a
printer connected to an RS-232-C interface while pressing" (TO ALT PRT) selects a
printer connected to the alternate peripheral interface.

NOTE: If you omit selecting a destination device, pressing either" (ADVANCE LINE) or
.. (LOCAL PR I NT) locks the keyboard and displays the error message:
"No To Devices Press RETURN To Clear" in the function keys' Label Line.

After pressing" (LOCAL PR I NT), you may cancel the print operation either by simulta­
neously pressing the ALT key and the DEV CNCL key or by simultaneously pressing the ALT
key, the. key, and the _ key.

Copying Data To The Integral Printer
If your terminal has the optional integral printer, you may also obtain a printout of the data
on the screen by printing the screen's contents to the integral printer.

When you have configured Port 1 for an HP host computer, the IBM Aids labels have the
following values:
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The NEXT SYSTEM function key switches the terminal to its HP personality. The other func­
tion keys perform the same operations as indicated in table F-I0.

To select the integral printer, you must press __ before initiating any print operation.

By simultaneosuly pressing the ALT key and the DEV CNCL key, you may stop a print
operation that is in progress. Or you may simultaneously press the ALl; _, and _ keys
to cancel the print operation and clear the printer buffer.

STATUS LINE AND ERROR MESSAGES
The bottom line of the display monitor in a 3276 Control Unit or a 3278 Display Station is an
((Operator's Information Area". On this line, the system displays icons and messages to notify
the user of the station's current operating state.

The bottom line of the HP 2625A is a Status Line that provides similar information, except
written text replaces the various IBM symbols. Table F-ll lists the various messages that
may appear within the Status Line. See Section 10 of the Reference Manual for a list of those
error messages that replace the function key labels.

Table F-ll. IBM Status Messages

MESSAGE MEANING

2 The IBM personality of your terminal is ready or working.

CAPS The terminal only prints uppercase letters unless the_
key is held down to print the corresponding lowercase letter.
All remaining keys are unaffected.

Ins Char The terminal is in Insert Character mode.

X Go Elsewhere Press the _ key to unlock the keyboard. Then move the
cursor to another location on the screen or take another
action.

X Numeric Only Press the _ key to unlock the keyboard. Then enter only
((numeric" data into this field.

X Printer Busy The printer connected to your terminal is currently busy.

X Prog nn (Where ((nn" is a 2-digit number.) The terminal has detected a
programming error in the data it received from the host.
Press the _ key to unlock the keyboard. If the problem
persists, refer to your 3276 Problem Determination Guide for
further information.
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Table F-ll. IBM Status Messages (Continued)

MESSAGE MEANING

X DC nn Error (Where ((nn" is a 2-digit number.) A problem exists in the
datacomm line. Press the _ key to unlock the keyboard. If
the problem persists, refer to your 3276 Problem Determina-
tion Guide for more information.

X System The host system has locked the keyboard. Wait for an addi-
tional message or press the _ key to cancel the operation.

X Too Much Data You attempted to enter more information than this field can
hold. Press the _ key to unlock the keyboard, then correct
the entry.

X ? + Press the _ key to unlock the keyboard, then try the oper-
ation again.

DIFFERENCES BETWEEN IBM 3276 AND HP 2625A
Whereas the 3270 Information Display System consists of 3 basic components (control unit,
display station, and printer), your HP 2625A, if installed with the optional integral printer,
can function as all three components. Alternately, you may connect the terminal to an
external printer over Port 1 and use HP copy routines to print information to the external
device.

Because of differences in hardware design, you cannot mix IBM and HP products on the same
modem drop line. For example, you cannot connect an IBM 3278 Display Station or an IBM
printer to your terminal. However, you may connect a maximum of 32 HP 2625A terminals
in daisy-chain fashion. It is permissible to have IBM equipment off one modem drop and HP
equipment off a different modem drop on the same line.

Some of the hardware-related features not supported by the HP 2625A include:

• Terminal Adapters
• Integrated Modems
• DDS Adapters
• Communication Feature with (or without) Business Clock

The 3270 Information Display System may be ordered with several options that ((tailor" the
system to a particular environment. The following lists summarize these special features
that the HP 2625A does not support.
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Special application features:

• Address Keylock
• Keyboard Numeric Lock
• Magnetic Reader Control
• SDLCIBSC Switch
• Security Keylock
• Selector Light Pen

APL-related features:

• APL/Text Control
• Extended Function Base
• APL/Text
• Extended Character Set Adapter

Keyboards:

• The HP 2625A keyboard most closely approximates the 87-key EBCDIC keyboard layout.
HP offers no support for the Japanese Katakana keyboards or for the variety of data entry
keyboards.

HP2625A IBM Address Mapping
This section described how to configure the addressing of the IBM personality (port 2) of an
HP2625A terminal. The two fields which determine the terminal's address are the BSC
Control Unit Address and BSC Device Address fields. These fields are roughly the equivalent
of the Group ID fields and the Device ID field on the HP Multipoint Menu. Each of the IBM
address fields may contain values in the range of 0-31 (decimal); however, these values are not
the actual addresses used by the terminal.
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The decimal BSC Control Unit Address is mapped into an EBCDIC hex polling address and
selection address based on the following table:

DECIMAL POLLING ADDRESS SELECTION ADDRESS
VALUE HEX EBCDIC CHAR HEX EBCDIC CHAR

0 40 Space 60 -
1 C1 A 61 I
2 C2 B E2 S
3 C3 C E3 T
4 C4 D E4 U
5 C5 E E5 V
6 C6 F E6 W

7 C7 G E7 X

8 C8 H E8 Y

9 C9 I E9 Z

10 4A ¢ 6A I
11 4B 6B ,
12 4C < 6C 0/0

13 4D { 6D -
14 4E + 6E >
15 4F 6F ?

16 50 & FO 0

17 D1 J F1 1

18 D2 K F2 2

19 D3 L F3 3

20 D4 M F4 4

21 D5 N F5 5

22 D6 0 F6 6

23 D7 P F7 7

24 D8 Q F8 8

25 D9 R F9 9

26 5A ! 7A :

27 5B $ 7B #

28 5C 7C @

29 5D 7D
,

30 5E ; 7E =
31 5F t 7F u.

The decimal value in the BSC Device Address field are mapped into the same EBCDIC
addresses as the BSC Control Unit polling addresses.
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clear line 4-19
CLEAR LINE key in Format mode 5-10
clearing margins 4-19
clearing of terminators 9-10
clearing tabs 4-20
CLICK key F-32
code substitutions B-5
code, transmission 7-36
combining display addressing methods . . . . . . . 4-8
command completion status . . . . . . . . . . . . . . . . . 8-2
command, control F-40
command, copy . . . . . . . . . . . . . . . . . . . . . . . . . . . F-40
command, erase all unprotected . . . . . . . . . . . . F-40
command, erase/write . . . . . . .. F-39
command, erase/write alternate F-39
command, read F-40
command, read buffer . . . . . . . . . . . . . . . . . . . . . F-40
command, read modified F-40
command, read modified all F-40
command, sense F-39
command, write F-39
command, write contro" . . . . . . . . . . . . . . . . . .. F-39
co~unications line using a monitor . . . . . .. 7-45
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~NS CHAR key in Form~mode 5-10
Insert character 4-12
insert character with wraparound 4-14
insert cursor order .. . . . . . . . . . . . . . . . . . . . . . . F-41
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keyboard, disable 2-17
keyboard, Dutch B-8

keyboard, enable . . . . . . . . . . . . . . . . . . . . . . . . . . 2-17
keyboard, Finnish B-8
keyboard, French B-8
keyboard, French Canadian B-7
keyboard, German . . . . . . . . . . . . . . . . . . . . . . . . . B-6
keyboard, IBM . . . . . . . . . . . . . . . . . . . . . .. F-24
keyboard, Italian B-8
keyboard, Norwegian B-6
keyboard, Spanish B-7
keyboard, Swedish . . . . . . . . . . . . . . . . . . . . . . . . . B-6
keyboard, United Kingdom B-7
keyboards B-1

Label field, User Key Menu 2-12
line drawing character set . . . . . . . . . . . . . . . . . . . 5-3
Line mode 1-4
Line Modify mode 2-3
line select 7-28
line select sequences 7-28
line, clear 4-19
line, delete 4-12
line, insert 4-12
line, status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-43
line-drawing character set . . . . . . . . . . . . . . . . . . B-3
line-drawing set B-1
link, data 7-1
loading printer paper C-14
Local mode 1-4, 2-1, 7-12
locking configuration menus 3-28
Log Bottom mode 6-10, C-8
Log Top mode 6-9, C-7
logging, data 6-9
LRC 7-36

maintaining the integral printer . . . . . . . . . . . . C-13
maintenance, preventive . . . .. 11-5
maintenance, terminal 11-1
malfunction at power on . . . . . . . . . . . . . . . . . .. 11-1
malfunction in a multipoint environment 7-47
margins in Format mode 5-10
margins, clearing . . . . . . . . . . . . . . . . . . . . . . . . . . 4-19
margins, setting 4-19
math character set B-3
math set B-1
MDT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-6, F-38
mechanisms, pacing 7-13
Memory Lock mode . . . . . . . . . . . . . . . . . . . . . . .. 2-6
memory, nonvolatile . . . . . . . . . . . . . . . . . . . . . . . . 3-1
menu fields, 3276/78 configuration F-22
menu fields, datacomm . . .. 3-15
menu manipulation function keys 3-3
menu, global configuration . . . . . . . . . . . . . . . . . . 3-5
menu, how to display 3-2
menu, User Key 2-10

1-5



menus, configuration 3-2
menus, multipoint 3-15
menus, point-to-point 3-15
metric format mode . . . . . . . . . . . . . . . . . . . . . . . . C-4
mode selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1
mode, 8-bit B-9
mode, Auto Keyboard Lock 9-20
mode, Auto Line Feed . . . . . . . . . . . . . . . . . . . . .. 2-4
mode, Block 2-2, 7-2
mode, Caps Lock 2-8
mode, Character 2-2, 7-2, 7-10
mode, compressed characters C-6
mode, continuous forms .. . . . . . . . . . . . . . . . . .. C-3
mode, Control 7-39
mode, Definition . . . . . . . . . . . . . . . . . . . . . . . . .. 2-10
mode, Display Functions 2-5
mode, Expanded Characters C-5
mode, Extended Characters B-I0
mode, Format 0 2-8
mode, Line Modify 0. 000000. 00.. 0. 00 0. 0. . 2-3
mode, Local 0. 0. 00. 00 0. 0. . . .. 2-1, 7-12
mode, Log Bottom .. 0. 000.. 0.0.0. 0... 06-10, C-8
mode, Log Top .. 0000.. 0000 000. 0. 0006-9, C-7
mode, Memory Lock . 00. 000 0.. 0.. 0. 0. o. 2-6
mode, Modify All 00. 0. 0 0. . . . . . . . . . .. 2-3
mode, Monitor 00 0. 0 0. 0. 0. 0. 0.. 7-44
mode, Record .. 0 0. 000. 0. 0. 00 0. 0. 0. 6-8
mode, record 0 0.0 C-6
mode, Remote 0. 0. 0.. 0. 0. 0.. 0 0 o. 2-1, 7-12
mode, report format .. 0 0 C-3
mode, Send Cursor Position .. 000. 0. 0. 0. 00. . 9-21
mode, Smooth Scroll ... 0.. 0. 0. 0.. 0. 0. 0 o. 2-7
mode, Text-In . 0.. 000000. 0. 0.. 0. 0. 0. 0 o. 7-39
mode, Text-Out o. 0. 0.. 0. 0 0. 0. 0 0 7-39
mode, Transparency o. 0. 0.. 0. 0.. 0. 0. 0. 0. .. 7-37
mode, User Key .. 0 0 0.0 2-16
modem connections .. 0. 00 0. . . . . . . .. 7-6, 7-18
modem disconnect 0.00.0.00.000.0.0 02-20
Modem Pod, HP 13265A 0000. 0. 0 0.. 00 7-8
modems .... 0.0 .... 000.000 .. 0.. 0 0.0 ..... 7-6
modems, 3276/78 emulation mode . 0. . . . . . . . . F-6
modes 0 0 0 0.0. 0 o. 0 0 1-4
modes significant in a data transfer . 0. . . . . . . . 9-7
Modified Data Tag o. 0. 0000 0. 0.. 5-6, F-38
modified fields 000 000 0. 0 00. 0. .. 5-6
modified fields, transmitting .. 0 0. . . . . . .. 5-6
Modify All mode . 000.... 0. 0 0.. 00. 0... 0. 2-3
modifying configuration values .. 0. o ••••• 0. o. 3-2
modes, metric format . 0. 0. 0. 00. . . . . . . . . . . .. C-4
Monitor mode 00000.... 0.. 0.... 0.. 0... 0. .. 7-44
Monitor mode, data transfers in 0000. 000. 0. 07-46
monitor, communications line using ... 0. 0. . . 7-45
mono case .0 .. 0 0.0 0.0.00. 0. 000.0. F-27
move cursor down 0 0. 0.. ' 0. 0 04-3
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move cursor left . . . . . . . .. 4-4
move cursor right . . . . . . . . . . . . . . . . . . . . . . . . .. 4-4
move cursor up 4-3
multicharacter transfers 7-10
multipoint 0 7-1, 7-2
multipoint cables 7-22
multipoint cabling . . . . . . . . . . . . . .. 7-20
multipoint configuration . . . . . . . . . . . . . . . . . . . 7-17
multipoint configurations, buffer

sizes for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-26
multipoint considerations '.' . . . . .. 7-15
multipoint control characters 7-32
multipoint datacomm capabilities 7-19
multipoint decision tree 7-15
multipoint environment, malfunction in 7-47
multipoint installation 7-18
multipoint menus .. 0.. 0 00. . . .. 3-15
multipoint operating states 7-39
multipoint programming information 7-23
multipoint protocol control sequences . . . . . . . 7-39
multipoint terminal addressing 7-24
mute characters 0. . . . . . . . . . . . . . . . . .. B-4

NAK ~ 7-33
NEW LINE key 0 F-28
next page 4-10
NEXT PAGE key F-29
NEXT PAGE key in Format mode 5-10
next page/previous page 0.. 000 o. 4-10
Non-Format mode 0........................ 1-4
Non-Format mode data transfer 9-9
nonvolatile memory . . . . .. 3-1
Norwegian keyboard . . . . . . . . . . . . . . . . . B-6

operating states, multipoint . . . . . . . . . . . . . . . . 7-39
operation, block protocol control

characters 0. . . . . . . . . . . . . . . . . . . . 7-42
operation, full duplex . 0. 000 00 7-13
operations, BREAK key o •••••••••••• 0. . . .. 7-44
operations, printer 0.... 0. . . . . . . . . . . . . . . . . . . e-9
options .. 0..... 0. . . . . . . . . . . . . . . . . . . . . . . . .. 1-1
order, erase unprotected to address . . . . . . . . . F-41
order, EUA 00 .. F-41
order,IC F-41
order, insert cursor F-41
order, program tab . . . . . . . . . . . . . . . . . . . . . . . . F-41
order, PT 0.. 0.. 0 0 0 '0' F-41
order, RA 0 F-41
order, repeat to address F-41
order, SBA 0.. 0 0F-40
order, set buffer address . . . . . . . . . . . . . . . . . . . F-40
order, SF F-40
order, start field . 0 0 0 0. . . . F-40



orders, buffer control F-40
orders, printout format F-41

PA keys F-34
pacing mechanisms 7-13
pacing, ENQ/ACK 7-14
pacing, receiver ready 7-14
pacing, terminal ready . . . . . . . . . . . . . . . . . . . . . 7-14
pacing, XON/XOFF 7-14
PAD 7-35
Pag~ mode 1-4
pa~r movement C-2
pa~r movement, printer 6-8
papkr, loading . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-14
paper, printer C-13
parity checking 7-11
pause (wait) 2-20
peripheral device connection 1-5
peripheral device connection 6-1
permanent Block mode . . . . . . . . . . . . . . . . . . . .. 9-5
personality switching, HP/IBM F-20
PF keys F-33
plotters, supported 6-2
pod adapter, datacomm 7-8
point-to point cables d7-9
point-to point hardwired configuration . . . . . .. 7-7
point-to point programming information 7-10
point-to-point 7-1, 7-2
point-to-point cabling . . . . . . . . . . . . . . . . . . . . .. 7-7
point-to-point considerations . . . . . . . . . . . . . . . . 7-4
point-to-point decision tree 7-5
point-to-point installation 7-6
point-to-point menus . . . . . . . . . . . . . . . . . . . . . . 3-15
poll sequence format 7-25
polling .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-23
polling, group 7-25
PREY PAGE key F-29
PREY PAGE key in Format mode 5-10
preventive maintenance 11-5
previous page 4-10
primary terminal status 8-1, 8-4
PRINT key . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. F-35
print operations (mM) F-41
printer modes . . . .. C-3
printer operations C-9
printer paper C-13
printer paper movement . . . . . . . . . . . . . . . . . . . . 6-8
printer paper, loading C-14
printer self test C-12
printer status C-ll
printers, alphanumeric 6-3
printers, external supported . . . . . . . . . . . . . . . . . 6-3
printers, graphic . . . . . . . . . . .. 6-3
printout format orders . . . . . . . . . .. F-41

priority, handshake 9-5
priority, handshaking 7-14
priority, status transfer . . . . . . . . . . . . . . . . . . . . . 8-3
program tab order F-41
programmatic configuration 3-27
programming information, multipoint 7-23
programming information, point-to point 7-10
protected fields . . . .. 5-2
protecting nonvolatile memory . . . . . . .. 11-5
PT order F-41

RA order F-41
read buffer command F-40
read command F-40
read modified all command . . . . . . . . . . . . . . . . F-40
read modified command . . . . . . . . . . . . . . . . . . . F-40
receive buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-12
receive errors 7-12
receive errors,. buffer overflows . . . . . . . . 7-12
receive errors, character overruns . . . . . . . . . . . 7-12
receive errors, framing errors 7-12
receiver ready pacing 7-14
Record mode 6-8
record mode C-6
Remote mode 1-4, 2-1, 7-12
repeat to address order . . . . . . . . . . . . . . . . . . . . F-41
replacement, battery . . . . . . . . . . . . .. 11-5
report format mode . . . . . . . . . . . . . . . . . . . . . . .. C-3
requests, status 8-1
RESET key (mM) F-33
reset, DC1 trigger . . . . . . . . . . . . . . . . . . . . . . . . . . 9-6
reset, hard 2-19, 9-6
reset, soft .. . . . . . . . . . . . . . . . . . . . . . . . .. 2-18, 11-3
resetting the terminal 11-2
RETURN key 2-15
RETURN key, programming 2-15
ROLL DOWN key F-29
ROLL DOWN key in Format mode 5-10
roll text down 4-9
roll text up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-9
ROLL UP key F-29
ROLL UP key in Format mode 5-10
Roman 8 character set B-12
Roman 8 set B-1
RS-232-C printer cable 6-4
RVI (DLE<) 7-34

sample data entry form . . . . . . . . . . . . . . . . . . . . . 5-3
SBA order . . . . . . . . . .. F-40
screen addressing 4-4
screen display, initial HP 11-1
screen display, initial mM F-20
screen, cleaning 11-5
screen-relative cursor sensing 4-8



secondary terminal status . . . . . . . . . . . . . . . 8-1, 8-7
security fields 5-2
select sequence format 7-27
select, line 7-28
selecting 7-23
selecting alternate character sets B-1
selection, handshake mode 9-2
selection, mode 2-1
self test, printer . . . . . . . . . . . . . .. C-12
Send Cursor Position mode 9-21
send display (Ec d) block transfer . . . . . . . . . . 9-18
sending Format mode data to a

host computer 5-10
sense command . . . . . . . . . . . . . . . . . . . . . . . . . . . F-39
sequences, group select . . . . . . . . . . . . . . . . . . .. 7-27
sequences, line select . . . . . . . . . . . . . . . . . . . . . . 7-28
sequences, status request 7-28
set buffer address order . . . . . . . . . . . . . . . . . . . F-40
sets, character B-1
setting margins 4-19
setting tabs 4-10
SF order . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-40
SHIFT key, IBM F-26
SHIFT LOCK key F-27
size, buffer 7-37
Smooth Scroll mode . . . . . . . . . . . . . . . . . . . . . . . . 2-7
soft reset 2-18, 11-3
Spanish keyboard B-7
start bits 7-11
start field order F-40
start point, block transfer 9-10
status 8-1
status data transfer 9-20
status line F-43
status messages: (IBM) F-43
status request sequences . . . . . . . . . . . . . . . . . .. 7-28
status request, configuration 7-29
status requests 8-1
status transfer handshaking 8-2
status transfer priority 8-3
status, command completion 8-2
status, configuration 7-28
status, cursor position sensing 8-1
status, device 8-1, 8-15
status, interpreting . . . . . . . . . . . . . . . . . . . . . . . . . 8-3
status, primary terminal 8-1,8-4
status-, printer . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-ll
status, secondary terminal 8-1, 8-7
status, terminal capabilities . . . . . . . . . . . . . . . . 8-10
status, terminal features . . . . . . . . . . . . . . . . . . . . 8-1
status, terminal identification . . . 8-3
stop bits 7-11
STX 7-33
substitutions, code . . . . . . . . . . . . . . . . . . . . . . . . . B-5
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supported plotters 6-2
supported printers 6-3
Swedish keyboard B-6
SYN · 7-35
SYN characters . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-37
synchronous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7-2
SYS REQ key32TEST key . . . . . . . . .. F-32

tab 4-21
TAB FORWARD key F-27
tabbing in Format mode . . . . . . . . . . . . . . . . . . .. 5-9
tabs in Format mode 5-10
tabs, clearing 4-20
tabs, setting 4-20
Tag, Modified Data . . . . . . . . . . . . . . . . . . . . . . .. 5-6
terminal addressing, multipoint .. . . . . . . . . .. 7-24
terminal capabilities 8-10
terminal configuration . . . . . . . . . . . . . . . . .. 1-5, 3-5
Terminal Configuration menu fields 3-6
terminal control 2-1
terminal features 8-1
terminal identification status . . . . . . . . . . . . . . . . 8-1
terminal maintenance 11-1
terminal modes 1-4
terminal operation in Format mode . . . . . . . . . . 5-9
terminal ready pacing .. . . . . . . . . . . . . . . . . . .. 7-14
terminal self test . . . . . . . . . . . . . . . . . . . . . . . . . . 11-4
terminal status 8-4
terminal to printer data transfers . . . . . . . . . . . 6-11
terminal, daisy chain ... . . . . . . . . . . . . . . . . . . . 7-15
terminal, first multipoint . . . . . . . . . . . . . . . . .. 7-15
terminal, resetting 11-2
terminating agents, block transfer . . . . . . . . . .. 9-8
terminators, clearing of 9-10
text termination 7-32
Text-In mode 7-39
Text-Out mode 7-39
top logging, disable 6-11
top logging, enable . . . . . . . . . . . . . . . . . . . . . . .. 6-11
transfer, data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-8
transfer, DC2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-6
transfer, end character 9-8
transferring forms . . . . . . . . . . . . . . . . . . . . . . . . . . 5-7
transfers, Block mode 7-31, 9-1
transfers, Character mode 7-30
transfers, multicharacter 7-10
transmission code .. . . . . . . . . . . . . . . . . . . . . . . . 7-36
transmit-only fields 5-2
transmit-type function key block

transfer 9-18
transmitting modified fields . . . . . . . . . . . . . . . . . 5-6
Transparency mode 7-37
troubleshooting procedures 11-2
TTD 7-35



type 1 handshake 9-1
type 2 handshake 9-1
type 3 handshake . . . . . . . . . . . . . . . . . .. 9-2
Type field, User Key menu ... . . . . . . . . . . . .. 2-11

u.s. modem cable 6-4
United Kingdom keyboard . . . .. B-7
unlocking configuration menus 3-28
unprotected fields 5-2
user key definition string transfer . . . . . . . . .. 9-18
user key labels, controlling

programmatically 2-16
User Key menu 2-10
User Key menu default values 2-10
User Key menu function key functions . . . . . . 2-11
User Key menu Key Definition field . . . . . . . . 2-12
User Key menu Label field . . . . . . . . . . . . . . . . . 2-12
User Key menu, controlling

programmatically 2-15
User Key mode . . .. 2-16

user keys, triggering programmatically 2-15
user-definable function keys 2-9, 2-13
using forms 5-1

video enhancement code 2-14
WACK (OLE;) 7-33
wait 2-20
wait 2-20
WCC F-39
window 1-3
window control 4-8
word processing E-l
workspace 1-3
workspace addressing 4-5
workspace-relative cursor sensing 4-8
write command F-39
write control character . . . . . . . . . . . . . .. F -39

XON/XOFF handshake 7-13
XON/XOFF pacing 7-14
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