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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.

WARNING

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 Class A 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

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 Unit/Display
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

001
002
004
005
006
007
008
009
010
011
012

013
014
015
016

021

HP/IBM dual personality terminal.

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

Word processing terminal.
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

Port 1: DSN port.

*IBM is a trademark of International Business Machines Corporation.
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Introduction

OPTION 2625A 2628A
022 Port 1: Datacomm port for Port 1: Datacomm port for connec-
' connection toan 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

aphics option 523.)

047 Port 2: First IBM Bisync terminal grap P
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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Introduction

™ 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

Memory
HP

Currently
Active
Workspace
1BM
Workspace

Window

\

Figure 1-1. Screen/Display 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.

Modes
Local Remote
Char Block
Non- Format Line Page
Format I |
Non- Format Non- Format
Format Format
Figure 1-2. Primary Terminal Modes
® Local Data entered from the keyboard is displayed on the screen, but the

terminal is disconnected from the host computer.

e Remote 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.

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

Block 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.

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

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

® Format 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).

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

1-4
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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 of either 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

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:

LINE| [ moDify [ BLock [ REMOTE sMooTH [ MEMORY. p1spUay | AUTO
MoDIFY § ALL MODE MODE scroLL | Lock JFUNCTNS LF
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:

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

e 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 &k1R
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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 cedes (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 &k0B
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 of only 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 &3 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 €2 or @. If you change your mind
and wish to disable Line Modify mode before retransmitting the command string, press the
LINE MODIFY 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 (3 or @B.

From the keyboard, you enable and disable Modify All mode using the MODIFY 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 &k0M
A Modify All mode designator is maintained in non-volatile memory. When you change

modes using the MODIFY 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 &) key, provided that a <CR> code is included in the key definition.
¢ By simultaneously pressing the §3 andf} keys.

® By pressing any of the user keys (IKEl through EEM), 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 LF key.

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

ENABLE: Ec &k1A

DISABLE: Ec &k0A

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 AutoLF field in active memory.

After a hard reset or turning off the power, the terminal reverts to the mode specified by the
AutoLF field in non-volatile memory.
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@ Display Functions Mode

When Display Functions mode is enabled the terminal operates as follows:

e 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.

e 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 DISPLAY
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 Xmi tFnctn(A) field of the
configuration menu. If Xmi tFnetnCA) 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. Pressif@, , 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.

2-6

/ i%\‘



Terminal Control

@ k 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 computer, you enable and disable Memory Lock mode
using the following escape sequences:

ENABLE: Ec 1
DISABLE: Ec m

Once enabled, Memory Lock mode remains enabled until explicitly disabled, until a hard
reset is performed, or until the power is 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 (00-5F, hex) and DEL (7F, hex). Unshifted alphabetic keys (a-z) generate
the codes for their uppercase equivalents, the {, |, 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 Caps Lock 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 &kiC

DISABLE: Ec &koOC

At any given time the current state (enabled/disabled) of Caps Lock mode is reflected in the
Caps Lock field of the terminal configuration menu. When you enable or disable the mode by
altering the menu field from the keyboard and then pressing the SAVE CONFIG 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.
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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 “f1”, “f2”, etc., and the definition strings are Ec p, Ec g, etc.
Otherwise, when the terminal is turned on, the labels last saved are displayed.

When the@Jl key is used in conjunction with any of the f1 through {8 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 213, @B, and the cursor movement keys.

LABEL
KEY FIELDS
DEFINITION TYPE
FIELD FIELD l

"
/ ) B

£1 LABEL ]
fep
£2 LABEL I

g e —

Eft; LABEL ]

ol LeseL —

?é LABEL ]

D LemeL —

Zé LaBEL —
v

SAVE NEXT |PREVIOUSIDEFAULT 1 PDNER ON DiSPLY
CONFIG | CHOICE CHOICE VALUES VALUES FUNCTN®

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

The set of function keys displayed with the User Keys menu are shown below:

Kl B B I&In I B &

SAVE NEXT PREVIOUSIDEFAULT POWER ON DISPLY
CONFIG CHOICE CHOICE VALUES VALUES FUNCTN®
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7 ﬁ" 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 FUNCTION
SAVE Saves the displayed parameters in non-volatile memory,
CONFIG makes the displayed parameters the active set, and returns
to normal operating mode, with the Aids set of function keys
displayed.
NEXT The menu Type field has a list of three choices: L, T, and N.
CHOICE These two keys can be used to cycle backward or forward
through the list, enabling selection of the choice for the dis-
PREVIOUS play.
CHOICE
DEFAULT Displays the default type, label, and character string for all
VALUES keys.
POWER ON Displays the parameters stored in non-volatile memory,
VALUES which become active at power on time.
DISPLAY Alternately enables and disables Display Functions mode.
FUNCTNS 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 23, @8, 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 Local 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 @23 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 =3 key will
generate a <CR><LF>. If Display Functions mode is not in effect, the €= key will operate as
a cursor movement key.

The &3, 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,
a8, o, 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 CONFIG 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 &f <attribute>a
<key number>k
<label length>d
<definition length>1
<label string><definition string>

where:
<attribute> = 0: normal
= 1: local only
= 2: transmit only
<key number> = 1-8: fl - 8, respectively

(1 is the default)

<label length> 0-16: (0 is the default)

1l

<definition length> = 0-80: (1 is the default)
(—1 causes the field to

be erased)

<label string> = 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 <definition length> param-
eters may appear in any order but must preceed the label and key definition strings. If the
<attribute> 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> = 1-8: f1 - f8, respectively
(1 is the default)

<video enhancement> 0-15: video enhancement code, see table below for meaning. (10

is the default)

<column> = lor9: 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 k

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 &jB 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 i key, thus
triggering the user’s definition; the shifted-function can not be triggered programmatically
as it serves no purpose.

When “T” 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 €= 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 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 key).

¢ You can “lock” the current set of labels on the screen (i.e., disable the €3, §%, and
keys).

® You can reenable the @3, @B, and keys.
The escape sequences are as follows:

Ec &j@ Remove all key labels from the screen. However, the user
keys are still enabled.

Ec &jA Enable the mode selection keys.
Ec &jB Enable the user keys.
Ec &jR Unlock €3, @2, and BB keys.

Ec &jS Lock @3, @2, and EB keys.

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

EXAMPLE: This example assigns a company name and address to key [l to appear as
follows:
ACME Co.
1000 Star Rt.
New York , NY

e 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.

e Press the key while holding down the €l key. This initiates Definition
mode and displays the User Key menu.
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e Locate the cursor under the type field for llfll and press the NEXT CHOICE
function key until an “L” appears in the field. This indicates the character
string is for use at the terminal only.

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

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

e Press the DISPLAY FUNCTNS function key to produce an asterisk in the
DISPLAY FUNCTNS label.

e Type “ACME Co. =3 1000 Star Rt. €53 New York, NY &23”.

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

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

o Press the key, note that your label has replaced the “f1” 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 (€& 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 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 séquences. When the
keyboard is disabled all keys EXCEPT the following are ignored:
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The escape sequences for enabling and disabling the keyboard are as follows: /N
ENABLE: Ec b

DISABLE: Ec ¢

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. ﬁ
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 g
Note that soft reset affects only the terminal personality in which it is executed. The alternate

personality is not affected. Also, an Ec g, 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 appropriate power-on datacomm 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.
Turns 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 I8, 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 Ec £, when entered from the keyboard, while in
IBM mode, will result in an error.)
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Break W

Pressing the g key serves as a “break” 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 g and
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 @

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

Note that while an Ec @ is in effect, the cursor disappears from the screen, the keyboard is
locked, and the passing of data 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 ® Ec @ <BELL>

Modem Disconnect

You can direct the terminal to “hang up” the modem by sending an Ec f. The terminal
accomplishes the modem disconnect by lowering the TR/ICD (Terminal Ready) line for 2
seconds.
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INTRODUCTION

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

A menu is a list of configuration 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 of values. For others, you must enter the value from the keyboard. For parameters
with system-defined values, two function key labels are displayed with the menu to6 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 values in
nonvolatile memory also makes them the active set.

Some of the content of these menus may also be altered from a program executing 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) of datacomm menus. The two sets of datacomm menus contain the same fields.
One set applies to port 1 and the other to port 2. The datacomm 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 of two 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. If no values have been stored for the menu, the default values will
be displayed.

To display a menu, perform the following steps:
1. Press the and config keys, in sequence.

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

2b. Todisplay a datacomm menu, press either the datacom! confi gorext 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 config menus key, then select either
FULL DUP HRDWIRED, FULL DUP MODEM, MULTIPT ASYNC, or MULTIPT SYNC, according to
your choice.

Modifying and Activating Configuration 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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Table 3-1. Menu Manipulation Function Keys

LABEL

FUNCTION

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.

Saves the displayed configuration parameters in nonvolatile
memory, makes the set of parameters 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 of acceptable 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
‘Blk Terminator’ fields on the Terminal Configuration
menu. This key is used only for such entries on configuration
menus, and does not affect the selection made with the
DISPLAY FUNCTNS key which is accessed using the @B 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.

config 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 i@ and EZE) keys or
the cursor-positioning keys. The TAB 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 CHOICE or PREVIOUS CHOICE function key to cycle
through the list of selections until the desired one is displayed.

If the choices are not restricted to a system-defined list (half bright), 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 16 function key. This also makes the displayed values the
active values.

To Return To Normal Operation

Pressing the SAVE CONF 16 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 @B,ortheconfig keys function key todo
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 of the 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

Figure 3-1. Global Configuration Menu

Table 3-2. Global Configuration Menu Fields

FIELD

FUNCTION

Click

Inverse
Background

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

On: Click selected
0ff: Click disabled

Default=0n
Selects whether the display screen background will be normal
(black, displaying white letters) or inverse video (white, dis-

playing black letters).

Yes (normal)
No (inverse)

Values:

Default=No

Terminal Configuration

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

Bell

RETURN Def g

Local Echo
XmitFnctn(A) RO
InhHndShk(G) I
InhS1fTst(L) BLIs

Field Separator g

Cursor Type

RETURN=ENTER
SPOW(B) I
Inh DC2C(H) Lk

Block Terminator

TERMINAL CONFIGURATION

Tab = Spaces

PrinterCode4 PrinterNulls

Start Column ASCII 8 Bits

InhEolWrp(C) JLEM Line/Page(D) QNI

Auto Term(J) JOEM ClearTerm(K) JOIe
No

Esc Xfer(N) InhDcTest (W) B
Graph Compat off

Alternate Set
Transmit

Caps Lock E

Ml

Figure 3-2. Terminal Configuration Menu
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Except when the cursor is positioned in the fields labeled “RETURN Def”, “FldSeparator”,
“Start Column”, “PrinterNulls”, or “BlkTermnator”, the alphanumeric keys are disabled
and you select the desired parameters using the NEXT CHOICE and PREVIOUS CHOICE function
keys.

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

Table 3-3. Terminal Configuration Menu Fields

FIELD FUNCTION

Bell 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
0ff: bell disabled

Default=0n

Cursor Type 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=Line

Tab=Spaces When this feature is enabled, pressing the @ key generates
the number of ASCII space codes required to move the cursor
forward to the next tab stop. If no tab stops exist between the
current cursor position and the end of the line, the bell sounds
and no spaces are generated. Similarly, pressing the 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 “tab” character (decimal 9) is sent to the
computer. In Local mode, the cursor is moved to the next tab
stop.
Yes: Tab=Spaces enabled
No: Tab=Spaces disabled
Default=No

RETURN def This field specifies the definition of the =3 key. The default
definition is an ASCII <CR>. The definition may consist of up
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 DISPLAY FUNCTNS key.)
Default=<CR>

RETURN=ENTER This field specifies whether or not you want the €= key to

Printer Code 4

function as though it were the @@ key. The value “Yes” causes
both keys to function in the manner currently defined for the
key when the workspace is in Remote mode.

Yes: RETURN equals ENTER
No: RETURN not equal to ENTER

Default=No

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

Device code “4” 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

LocalEcho

Caps Lock

Start Col

This field specifies the number of ASCII null codes (0-255) to
be transmitted to an external printer after each ASCII control
code.

Default=0

This field specifies whether characters entered through the
keyboard are both displayed on the screen and transmitted to
the host computer.

On:  Characters entered through the keyboard are both
displayed on the screen and transmitted to the host
computer.

0ff: Characters entered through the keyboard are trans-
mitted to the host computer only (if they are to appear
on the screen, the host computer must “echo” them
back to the terminal).

Default=0ff

This field specifies whether the terminal generates the full
128-character ASCII set or only Teletype-compatible codes.

On:  The terminal generates only Teletype-compatible
codes: uppercase ASCII (00-5F, hex) and DEL (7F, hex).
Unshifted alphabetic keys (a-z) generate the codes for
their uppercase equivalents, the {, |, and } keys
generate the codes for [, \, and 1, respectively. The key
for generating ~ and * is disabled.

0ff: The terminal generates the full 128-character ASCII
set of codes.

Default=0ff

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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Terminal Configuration Menu Fields (Continued)

FIELD

FUNCTION

ASCII 8 Bits

The logical start-of-text pointer is generated only when both
of the following conditions are true:

1. The terminal is in any mode except Line Modify or Modify
All (Remote, Local, Character, Block, or Format mode).

2. The line in which you are entering data is the bottommost
used line in display memory (there are no printing or
non-printing characters following the current line in dis-
play memory).

When you are operating in Line Modify or Modify All mode
and you press or &3, 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
“StartCol” 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

When this operating mode is enabled (Yes), the terminal
transmits 8-bit ASCII codes in which the eighth (high-order)
bit, when set (1), indicates that the character is from the
Roman Extension character set. This is a Hewlett-Packard
convention, ordinarily used only when communicating with
an HP 300 computer system, an HP 3000 (MPE 5) computer
system, or in conjunction with certain HP line printers (such
as the HP2635A Printing Terminal).

If set to Yes, the “Parity” field on the datacomm menu must
be set to None, the “DataBi ts” field (point-to-point only) must
be set to8, 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.

XmitFnctn(CA)

SPOWCB)

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

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 @B 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 off generates an
“Ec 2”.

Default=No

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

FIELD FUNCTION
InhEolWrp(C) 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

Line/Page(D) 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 “ENTER Key Data Trans-
fers” in Section 9 of this manual.

Default=Line (Pt-to-pt)
Page (Multipoint)

InhHndShk(G) Together, these fields determine what type of handshaking is
and to be used when transferring blocks of data from the terminal
Inh DC2(H) to the host computer. There are six types of block data trans-

fers: key, send display (Ec d), status request, user-defined
function key (“T” 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)

Esc Xfer(N)

FIELD FUNCTION

AutoTerm(J) 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. (If none is found, the cursor
is moved to the “home” position.)

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

Default=No (Pt-to-pt)

Yes (Multipoint)

ClearTerm(K) Clears, or doesn’t clear, a non-displaying terminator, if the
display transfer operation is ended by encountering a non-
displaying terminator.

Yes: clear terminator.

No:  do not clear terminator.

Default=No

InhS1¥Tst(L) Enables or disables terminal self test. When self test is dis-

abled, pressing the TERMINAL TEST function key or issuing
an “Ec 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

312




Configuring the Terminal

Table 3-3. Terminal Configuration Menu Fields (Continued)

FIELD FUNCTION

InhDcTst (W) Enables or disables datacomm self test. Pressing the
DATACOMM TEST function key, or initiating an “Ec x”, when
the test is disabled, results in an error message.

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

Default=No

Graph Compat 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 (Scaled) version of the 1024
X 780 point Tektronix display or a subset (Unscaled) of the
Tektronix display.

Off: Turns Compatibility mode off.

Unscaled: Displays a 512 by 390 point subset of the
Tektronix display, with 4010 capabilities only.

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

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

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

Default=0ff

FldSeparator 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)
<RS > (Multipoint)
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Table 3-3. Terminal Configuration Menu Fields (Continued)

FIELD

FUNCTION

BlkTermnator

Alternate Set

Transmit

For data transfers between the terminal and a host computer,
the terminal (under certain circumstances) transmits the
specified block terminator character at the end of the transfer
operation. For details, see “ENTER Key Data Transfers” in
Section 9.

This character, when encountered in display memory, ter-
minates a data transfer (“copy” device control operations and
@D key transmissions).

Value: Any ASCII character.

Default: <RS> (Pt-to-pt)
<65 > (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 <S0> code
(control N) the terminal switches from the base set to the
enabled alternate character set; in response to an ASCII
<SI> code (control O) the terminal switches from the alter-
nate character set back to the base set.

Default=Line(B)

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

Values: All Fields.
Modified Fields.

Default=All 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
BaudRate [JEEIN Parity [JISHEN DataBits Clock
Asterisk QLR Stop Bits EngAck
TRCCD) [gh Check Parity SRCCH)

RecvPace None SRRXmit QI RRC(CF)IRecv [EER
XmitPace JELENG sRRInvert JEEN csccBXxmit I DMcceoIxmit INEN

Figure 3-3. Full Duplex Hardwired Configuration Menu

FULL DUPLEX MODEM Port 1
BaudRate [JIERD Parity [JJEEEI DataBits Clock
Asterisk [N Stop Bits EnqAck
TRCCD) [ Check Parity SRCCH)
RecvPace [EENE RR(CF)Recv
xmitPace JEIELES DMCCCIXmit

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.

MULTIPOINT ASYNC Port 1

BaudRate [EELN Parity JIEEEIH Code Buf Size Clock
Asterisk MMIAR] Stop Bits Num Bufs

TRCCD) g BCC SR(CH)
PGroupID Device ID [J
SGrouplD First Term JEN DMCCC)IXmit
XmitXpar Ins SYNC

Figure 3-5. Multipoint Asynchronous Menu
MULTIPOINT SYNC Port 1

BaudRate [EEIL parity [IEEEIH Code [FIJ¥E] Buf Size
Asterisk [IkE] Num Bufs

TRCCD) [gh BCC SRC(CH)
PGroupID Device ID [J
SGroupID First Term IEEN DMCCCIXmit
XmitXpar

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: 110 600 4800
150 1200 9600
300 2400 19.2K
Parity/DataBits These fields specify the type of parity generation and number
(Point-to-point of data bits to be used for each character.
only)
NONE/8: (no parity bit)
0S/7: (parity bit always zero) (default)
0DD/7: (odd parity)
1S/7: (parity bit always one)
EVEN/7: (even parity)
Default=0S/7 (Full duplex hardwired)
00D/ 7 (Full duplex modem)
Parity This field specifies what type of parity generation and check-
ing you wish used with each data character. Parity is referred
(Multipoint to as a Vertical Redundancy Check (or VRC, for short).
only)

Parity is only used with 7-bit data codes. If the terminal is
configured for 8-bit code (Code =ASCI18), this field should be
set to None.

Values: 1‘s (parity bit always one)
0’s (parity bit always zero)
0DD  (odd parity)

EVEN (even parity)
None

Default=0dd
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M ‘ Table 3-4. Datacomm Configuration Menu Fields (Continued)
Code Size (7 or 8 bits) of data code the terminal transmits and
expects to receive. If ASCI17 is selected, the “Parity” field
(Multipoint should not be set to None; if ASCIIS8 is selected, the “Parity”
only) field should be set to None.

ASCII7: (7-bit ASCII with parity)

ASCII18: (8-bit ASCII without parity. If parity bitis 1, charac-
ter is from the Roman Extension set; if 0, it isASCII)

Default=ASCII7

Buf Size This field specifies the desired data comm buffer size to be

used for the terminal. The range of permissible values is 128
(Multipoint bytes (characters) through 2048 bytes. There is a total of 4096
only) bytes available for datacomm buffers for the terminal. The

NumBufs and BufSize 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 of memory
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

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

Asterisk

StopBits

EngAck

(Pt-to-pt
only)

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 tHe 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 “0f 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.

0ff: 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=0ff

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 “Point-to-Point Program-
ming Information” portion of Section 7.

Yes: enable
No: disable

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

NumBufs

(Multipoint
only)

TRC(CD)

Check Parity

(Pt-to-pt
only)

BCC

(Multipoint
only)

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 BufSize). 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
“RecvPacing” field is set to “TR( cD)”, the TR line is used to
control receive pacing.

Values: Hi
Lo
Default=Hi

This field is used for enabling or disabling the parity check
feature for data characters received over the datacomm line.
Note that if the “Parity” field (above) is set to “None”, this
field is ignored. If the “DataBits” field is set to “8”, this field
must be set to “None”.

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 driver 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)

SRCCH)

RecvPace

(Pt-to-pt
only)

The LRC is an 8-bit checksum (one character), of which each
bit is obtained by exclusive “OR”ing the associated bits of all
characters included in the text block. If the “Code” field is
ASCI17, then a parity bit is added to this character when it is
transmitted. If the “Code” field is ASCI 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=CRcC

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
Lo

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

PGrouplID

(Multipoint
only)

If this field is set to “XonXoff”, 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 @3 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 “TRC(CD)”, data receipt is controlled by the
state of the Data Terminal 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. “Polling”
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 SGroupID):

SPACE ! # $ % & *
C)»+ , - ./

0 through 9

3 € =>?2@0
Athroughz t 7 1 ~ _
a through z *

{1
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

DevicelD

(Multipoint
only)

SRRXmit

(Full Duplex
Hardwired
only)

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

A through z
SPACE
e

Default=aA

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 (**) is used for group polling, and
should never be used as the device ID.

SPACE ! # $ % & *
C) =+, -,/

0 through 9

3 € =>7?7@
Athroughz 7 1 » _
a through z *

]

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, SRR/SCF is not
required to transmit.

Values: VYes
No

Default=No
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@ Table 3-4. Datacomm Configuration Menu Fields (Continued)
RR(CF)Recv This field specifies whether or not a true (most positive volt-
age) state on the Secondary Receiver Ready (SRR) (Data Car-
(Point-to- rier Detect (CF)) control line is a required condition for
point only) receiving data.

Values: Yes

No
Default=No
XmitPace Transmit pacing is a mechanism by which the remote device
can control (stop and resume) the transmission of data from
(Pt-to-pt the terminal.

only)
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
LN is enabled, it may interfere with the operation of DC1/DC2
m pacing as specified by the InhHndShk(G) and InhDC2(H) on
the Terminal Configuration menu. If XON/XOFF transmit
pacing is enabled, DC1 is treated as an XON only when a
previous DC3 (XOFF) has been received. Also, the DC1 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 “None”, the terminal does not recognize the
ASCII <DC1> and <DC3> codes as XON and XOFF.

For other forms of transmit pacing, refer to the description of
the “SRRXmit”, “CSC(CB)Xmit”, and “DM(CC) Xmit” fields.

Values: None
Xon/Xoff

Default=None

SGroupID This field specifies the group identification code to be used by
the host computer for selecting individual terminals.
(Multipoint “Selecting” is the mechanism the host computer uses to trans-
W only) 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 PGroupID, above):

SPACE ! # $ % & *
€)=+, -,/
0 through 9

;3 €=>2720
Athroughz 7 1 » _
a through z *
]

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

. (if @ is the PGroupID)
_ (if SPACE is the PGroupID)
a through 2 (lowercase of PGroupID if PGroupID is A through

2)

Default=a
SRRInvert This field applies only when the SRRXmi t field is set to “Yes”.

When both the SRRXmit and SRRInvert fields are set to “Yes”,
(Full Duplex the true state of the Secondary Receiver Ready (SRR)
Hardwired (Secondary Carrier Detect (SCF)) control line is detected as
only) the most negative voltage level instead of the most positive

voltage level.

Values: Yes

No

Default=No
FirstTerm If the terminal is the first one after an HP 30037A Asynchro-
nous Repeater or a modem or a modem bypass cable, if the
(Multipoint “DM(CCIXmit” field is set to “Yes”, or if the terminal is part of a
only) DSN data link, then this field must be set to “Yes”. Otherwise,

it should be set to “No”.

Values: Yes
No

Default=No
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Table 3-4. Datacomm Configuration Menu Fields (Continued)

CS(CB)Xmit
(Full Duplex

Hardwired
only)

DM(CC)Xmit

XmitXpar

(Multipoint
only)

InsSYNC

(Multipoint
Async only)

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: VYes
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.

NumBufs specifies the desired number of datacomm buffers to be allocated for use by the
terminal. BufSize 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 NumBufs and BufSize are
explained.

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

1. The overall buffer size (BufSi ze x NumBuf s) must be large enough to accomodate the largest
block that the host computer will ever send.

2. Each individual buffer (BufSize) must be less than or equal to the host computer’s receive
buffer size.

3. BufSize x NumBufs 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 of data
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.

3-26

.



Configuring the Terminal

If you increase the buffer size, however, you may encounter another form of increased 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 of data 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 (BufSize=2048;
NumBufs=2) and determine if that leaves you with an acceptable amount of display memory. If
it doesn’t, then try a smaller BufSize. Be sure, of course, not to exceed the maximum block size
that your host computer can handle. Once you have satisfactorily resolved the contention
between BufSize 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 “Multipoint 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 &s, or Ec )
sequence, depending upon which parameters you wish to set.

A change of a parameter value using the Ec &k and Ec &s 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 “Function locked”. 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

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” of display 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).

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

e Move the displayed data up or down in relation to the current cursor position (this is
referred to as “rolling” 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.

e 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).

e Set or clear a left and right margin.

e Set or clear one or more tab stop positions.

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

e 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.

e 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@8 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 @8 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 @3 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 i key,
after rolling the text down, will cause the cursor to go to the left margin of the first
line of text under the locked area.

When Format mode is enabled, you may “home up” the cursor programmatically, 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 @8 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 “typed on” or “used” 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> ¢ <row number>Y
Ecéa <row number> y <column number>C
Ecéa <column number> C

Ec&a <row number> Y

where:

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

<row number> is a decimal number specifying the screen row to which you wish to

move the cursor. Zero specifies the top row.
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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:

Ecéa <column number> ¢ <row number>R

Ecéa <row number> r <column number>C

Ecéa <column number> C

Ecsa <row number> R

where:

<column 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.

<row number> 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:

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

e 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 ¢f the window.

e 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 if neccessary) so that it is positioned at the character

residing in the 60th column of the 87th row in the workspace:

Ec&aB6r59C

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 “R”, 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:

Ecsa +/- <column number>c +/- <row number>R

Ecéa +/- <column number>c +/- <row number>Y

Ecsa +/- <row number>r +/- <column number>C

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

Ecéa +/- <column number>C

Ec&a +/- <row number>R

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

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

<row number> is a decimal number specifying the relative row to which you wish

to move the cursor. A positive number specifies how many rows
downward you wish to move the cursor; a negative number 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:

e 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.

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

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

e 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.

e 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.

e 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-15c3Y

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&a020c005Y

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.

4-8
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W’\ 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. B.

@ Roll Up 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

m 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 W
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 “pages”. 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 of “unlocked” lines in the
cursor active window. ’W)

The concept of display “pages” is illustrated in figure 4-2.

Previoué
Page

Work
Window orkspace

—~—

i

Next '
Page

b o e o —

Figure 4-2. Previous Page and Next Page Concepts
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Pressing the 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 “previous 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:

e 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 Right
Margin Margin
- )
B |

N
-
o J

—» = 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.
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From the keyboard, you enable and disable the insert character editing function using the
key. When enabled, the characters “Ins Char” are displayed in the status line at the
bottom of the screen.

From a program executing in a host computer, you enable and disable the insert character
editing function using the following escape sequence:

ENABLE: Ec @

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 “insert 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 €I and keys. When enabled the characters “Ins Wrap”

appear in the terminal’s status line.

From a program executing in a host computer you enable and disable the insert character
with wraparound editing function using the following escape sequence:

ENABLE: Ec N

DISABLE: Ec R

4-15



Display Control

Delete Character

When you use the delete character edit function, the cursor remains stationary, the character
at the cursor position is deleted, all characters between the cursor and the right margin move
left one column, and a blank moves into the line from the right margin.

This edit function is meant to be used within 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 Right
Margin Margin

f E0)

I = Cursor

4— = 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 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.
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Figure 4-6. Delete Character with Wraparound

When Format mode is off, any unprotected, transmit-only, alternate character set, and/or
video enhancement fields to the right of or in the line below the cursor move to the left with
the displayable characters. If part or all of such a field moves into the line containing the
cursor the character positions that have been wrapped maintain their field, 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 O

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 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 g 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 press €=, the cursor moves to the left margin in the
current line if Auto Line Feed mode is disabled or to the left margin in the next lower line if
Auto Line Feed mode is enabled.

When data is being received from a host computer, it enters display memory only within the
defined margins. When the cursor reaches the right margin, it automatically moves to the
left margin in the next lower line (as mentioned above, this operating characteristic can be
disabled through the use of the 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.
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From the keyboard, you set and clear the margins using the margins/tab/col set of function
keys. To get to that set, use the following keystroke sequence:

@3, margins/tabs/col.

To change the left or right margin, move the cursor to the desired column and press the
appropriate function key (LEFT MARGIN or RIGHT MARGIN).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:

jd, 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 1
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 “I”) 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 1B
and @R keys (or the @) key in the numeric pad).

In Format mode, the cursor, if within a field, will move to the be inning of 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 Black characters are displayed against a white background.
¢ Underline Video Characters are underscored.

e Blink Video Characters blink on and off.

e Half Bright Characters (or background, for inverse video) are displayed

at half intensity.

¢ Security Video 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).

¢ Inverse Background 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:

), 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 ENHNCMNT. 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 ENHNCMNT, 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 ENHNCMNT 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 “no enhancements” which is recorded in the workspace
as a control bit pattern that will be translated into an escape sequence (Ecéd) 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:

Ecsd <enhancement code>
where enhancement code is an @, s, 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 Eé
@
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 “s” or “S” as
an <enhancement code>. For example, consider the following escape sequences:

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

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

Note that “s” or “S” can be used in conjunction with other enhancement codes, but it must
precede the other enhancement.
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INTRODUCTION

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 @I key to send the entered data to the computer.

The data entry form can contain four types of fields: “unprotected”, “protected”, “transmit-
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.



Designing and Using Forms

This section covers the following topics:

e 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 “define fields” set of function
keys and the line drawing character set. Also, the “enhance video” function keys can be used
to highlight the fields of the form. Figure 5-2 illustrates an example of a data entry form.

, 4 &
Fo T3 —i —, _ Tw
A\ L \, // /
' . ABRICATED STOCK DRAWING ASSIGNMENY\ _T_ 7
\ S‘:Cl( NO. SPECS \ , Con . R&E ATES /R[M . MFG SPEC/ /
P 1 XXX|YYYYY]| NUMBER AlB|C : 4 2
N\
s T *
! ~
+/
A
N\ \ % i
I S S S 3
/ N\ N\ \ \ / N
+> +* §) #*7? - $
LA =9 g4 ds
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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i BU iEe e LY (0 (2w i Ap% Al ff b S -

C ;3:;;1.4 k5 —{6 T7 18 =9 +g Lo e R
‘ { pa

o mgaw e e oy Ll e e L ey e

o
-

CAPS cle_A JS ID L JG'*H Tl ”T_L

. SHIFT - ‘-”’,f.C +V +B + +M ___? #> t/ SHIFT ENTER

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.

/012345678901234567840123456789012345678901234567890 12345678901

Fa
Row 1) \ i
Row 2) December 1983 NAME :
Row 3) X y I3
4y \
Protected Unprotected
Transmit-only (Blinking) (Inverse Video)

Figure 5-4. Example Data Entry Form

Row 1. Press the following keys, in sequence:
I, 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 3.
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Move the cursor to the first column of row 2. Press the CHANGE TO LINE key and type
.

Press CHANGE TO BASE. 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 FIELD.

Move the cursor to column 17, and display the “enhance video” function keys. Press
etc., then CHANGE TO LINE, and type@@.

Press CHANGE TO BASE. Move the cursor to column 20, then press etc. and
BLINK VIDED. An asterisk will appear in the BLINK VIDEO key label.

Press SET ENHNCMNT. The asterisk will disappear from the BLINK VIDEOD label. Then
type “NAME”, and press SET ENHNCMNT again.

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

Press CHANGE TO BASE. Move the cursor to column 28, then press etc. and IN-
VERSE VIDED, in sequence. An asterisk will appear in the label of the INVERSE VIDED
key label.

Press SET ENHNCMNT (the asterisk should disappear from the INVERSE VIDED label.)
Press define fields, 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(fl].

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 clear field operation. If you
wish to define a video enhancement for an entire field which won't 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 “on”. When one or more fields are cleared through the keyboard (@ orggg ) the
MDTs for the affected fields are set “on”. 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 Transmit 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). If Transmit =ModifiedFields, then only those fields whose MDTs are set
“on” are transmitted to the host computer. If Transmit=Al1Fields, 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 “unprotected” 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-
cesEc 6,Ec 7,and Ec 8 define the various attributes of each field or subfield, and an Ec 1
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 Ecad 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= begin alphabetic field (A through Z, a through z, and space only)

® Ec 7= begin numeric field (space, 0 through 9, minus sign, plus sign, comma, and
decimal point)

® Ec 8= 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 -of V/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 “NO”.
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FORMIO

10 FILES *+,*

20 SYSTEM X1,"BUILD FDATA;rec=-132,,f,ascii"

30 SYSTEM X1,"FILE X=$stdin;rec=-256"

40 ASSIGN "FDATA"™,1,A1

50 ASSIGN "X",2,A1,WR

60 DIM A$[255),A1$(61,C$(3)

70 PRINT CTLC208),727"F"’27"a";

80 ENTER 255,X,As$

90 CONVERT A$(8;3] TO R

100 PRINT "“This program creates basic statements that define the"
110 PRINT "FORM or other data in this terminal’s memory.";LINC3)
120 INPUT "Starting statement number, increment ?",A,B
130 PRINT CTL(208),°27"sf2a8k2L " 27" ;" 27" 4 fBE";

140 LINPUT AS

150 PRINT “27"h";

160 PRINT #1;%"scr*;END

170 FOR I=1 TO R

180 PRINT ‘27%"d";

190 LINPUT #2;A$
200 IF UPS$CA$[1,3))="RUN" THEN 500
210 IF UPS$CA$[1,41)=">RUN" THEN 500
220 CONVERT A TO A1$
230 REM compensate for imbedded ' marks
240 C=-4
250 IF C+5>LENCAS) THEN 310
260 C1=POSCAS$[C+5), ‘34)
270 IF NOT C1 THEN 310
280 C=C1+C+4
290 AS=AS$[1,C)1+""34"+’34+A$(C+1]
300 GOTO 250
310 REM spaces >=7 are converted to direct cursor addresses
320 FOR C=1 TO LENCAS)

330 IF A$IC,C+61=" * THEN DO

340 FOR C1=C+7 TO LENCAS)

350 IF A$[C1,C11¢>" * OR LENCA$)=C1 THEN DO
360 CONVERT C1-C TO Cs$

370 AS[C1=’27"¢a+"+DEB$(C$)+"C"+AS$[C1]
380 GO0TO 310

390 DOEND

400 NEXT C1

410 DOEND

420 NEXT C

430 REM output form record as a BASIC print statement

440 PRINT #1;" *"+A1$+" print ct1€208),4";END

450 PRINT #1;°34+A$[1,LENCA$) MIN 127];"&";END

460 IF LENCA$)<128 THEN PRINT #1;’34;END

470 IF LENCA$)>=128 THEN PRINT #1;A$(1281+’34;END

480 A=A+B

490 NEXT I

500 PRINT ‘27"FNow type ‘XEQ FDATA’ then ‘LIST’.";LINC1)
510 PRINT "These statements will reproduce your terminal’s memory--"
520 PRINT "modify, NAME, RENUM, and SAVE as you wish...... "
530 PRINT CTLC208),’27"&f2aB8k3L" 27" :" 1327 "4f8E";

540 LINPUT AS

S50 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 “protected” except for those portions
which have been explicitly defined as “unprotected” and “transmit-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:

), 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 “home 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 “home 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 @ key does not wrap.

HOME UP/HOME DOWN.Executing Ec h or pressing the ‘home 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 UP, 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 “home 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 Wrap 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:

e Lists plotters and external printers useable with the terminal.

® 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 CONNECTION CAPABILITIES

and connection.
HP 2628A
Standard

Terminal

HP 2628A | A printer can be connected to port 2.
Standard
Terminal

Option in an eavesdrop connection.

026

HP 2628A | The datacomm portion of port 2 can be connected to a printer or plotter
Option via RS-232-C or Alternate Peripheral Interface.

046

HP 2625A | Port 1 can be connected to a computer, with a plotter in an eavesdrop

HP 2625A | The datacomm portion of port 1 can be connected to a computer, with a plotter
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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 network.

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 of plotters 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 “External 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 Graphics Printers
HP 2602A, option 046 HP 2631G
HP 2631B, option 046 HP 2671G
HP 2671A, HP 2673A

HP 82905B, option 002, 003, 004 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 Graphics Printers
HP 2601A HP 2671G, option 040
HP 2602A HP 2673A, option 040
HP 2631B HP 2932A
HP 2671A, option 040 HP 2934A

HP 82905B, options
240, 340, and 440

EXTERNAL DEVICE INSTALLATION

Installing the terminal and external devices in a network consists of connecting 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

13242N

13242Y

13242G

13242H

45529A

13242-60002

13242-60001

13242-60005

13242-60010

13242-60011

8120-3445

EUROPEAN 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)
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)

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)

RS-232C PRINTER CABLE (MALE)

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

Length: 4.5 meters (15 feet)

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)

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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QW\ Connection of external devices to the terminal is illustrated in figures 6-1 through 6-4.

Terminal - Plotter
See
Table
¥
Cable A D> Cable B
Terminal Port
HP 2625A Std NOTE:

HP 2625A Opt. 026
HP 2628A Std
HP 2628A Opt. 046

- g

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

Computer

Figure 6-1. Plotter Connected in Eavesdrop Configuration

To Modem

HP 2625A,
Opt. 026
& Opt. 523

Port 1

or Computer

H

<€——— HP 45529A

Plotter

4

Printer

Figure 6-2. HP 2625A Alternate Peripheral Interface Configuration
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HP 2628A,
Opt. 046
& Opt. 523

Port1  Port2

To Modem
or Computer 13242G

<€«——— HP 45529A

| .l Printer

Plotter

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

HP 2628A
Standard

Port 1 Port 2

To Modem
or Computer 13242G

Printer

Figure 6-4. Printer Connection to a Standard HP 2628A

6-6



Peripheral Devices

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).

e Perform a form feed (advance the paper to the top of the next page).
e Print one line.

e Print all data displayed on the screen.

e 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 “to” devices are selected by including one or more “d” parameters in
the device control escape sequence. The escape sequence to transfer data from the display to
printer is of the form:

Ecsp <a>d <b>d «<Y>

Where “Y” lines of data are transferred from the display to devices “a” and “b”. The values for
“a” and “b” 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 “d” parameter alters
the selection of the “to devices” accordingly. If no “d” parameter is specified, then the

currently assigned “to” device(s) is used.

The “Y” value can be either B (copy line), F (copy page), or M (copy all).
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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 and
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:

Ecaplc4ulP

The number preceding the “P”, in the escape sequence, specifies how many line feeds you
want. For example, to generate four successive line feeds, preceed the “P” with the number
“4”. 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:

EcapOc4U

(The values 2 through 10, preceding the “c” 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 “to” 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 ‘to device'.
To initiate Record mode using the function keys, press the following keys, in sequence:

), 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 g, @&, and RECORD MODE keys. The 53 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 “<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 “0”. If “<char>p” is omitted or if “Op” 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 (*0”).

If the escape sequence is received from the computer, the terminal returns an “S” or “F”
character to the program to indicate “successful” or “failed”, 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 DC1/DC2 handshake is
enabled. (Refer to Sections 3 and 9 for information on handshake types.) If the DC1/DC2
handshake is disabled, the character (always an “S”) is sent immediately after the terminal
receives the escape sequence; otherwise, it (an “S” or “F”) is sent after Record mode is turned
off and a DC1 is received from the computer.

A 256-character buffer is used to hold each record prior to sending it to the “to” 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 “to” 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 “to”
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 “to” device(s).

DATA LOGGING MODES

The terminal includes a mechanism called “data logging” whereby data can be automatically
routed to the integral printer and/or an external printer. There are two types of data 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 “lost” 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 ﬁw
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 6-6 illustrates bottom

logging.

Bottom Logging

Computer

Printer

Last Line
Entered

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&p11C
ENABLE TOP LOGGING: Ecapi2C

DISABLE LOGGING: Ecap13C

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 “logged”. 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 (“to”) device.
When the print operation is initiated from the keyboard, the display is automatically defined
as the “from” device.

The operation sequence is to select the printer as a “to” device, place the cursor in the line at
which you want printing to start, then display the “device control” set of function keys and
select COPY LINE, 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 LINE should not cause
anything to be printed.
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From the keyboard, you copy one line of data using the COPY LINE 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:

EcapB

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:

EcapF

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 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
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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
must be of a type which accepts binary data. Also, the ENQ/ACK form of handshaking must be
used. This means that the computer program which initiates the data transfer must transmit
an ENQ (“S” 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 TERMINAL
Y 711 A —— >
(21 J—— >
S — ACK
ALY 13— >

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 an ASCII 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 “S”, “F”, or “U”. An “S” indicates successful completion, an
“F” indicates that the operation failed, and a “U” indicates that the terminal operator inter-
rupted the data transfer by pressing €2J. A “U” 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 “S”.

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 (“locked”) until the status is sent.

In either Character or Block Line mode, the terminal sends a <CR> (or a <CR> <LF> if Auto
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

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.

e Installation.

e Configuration.

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

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

e 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 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 “idle” or “ones” 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.

Half Duplex 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 “transmit” state to “receive” state (or vice versa).
This state transition is called a “line turnaround”.

Full Duplex 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 “multipoint” 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 of configura-
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 of data communications
within the industry (it is sometimes referred to as a “Teletype-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.

2.

Can my computer system accomodate an HP multipoint configuration?

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?)

. 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.

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.

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: 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.

Point-to-Point: 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 DATACOMM FEATURES
Il
HP 2625A | Port 1 can be used for either an RS-232-C or RS-422 datacomm connection.
Standard Port 2 is an IBM Bisync port.
Terminal
HP 2628A | Port 1 can be used for either an RS-232-C or RS-422 datacomm connection.
Standard Port 2 is a printer connection port, useable as either RS-232-C or RS-422
Terminal type.
HP 2625A Port 1, on both the HP 2625A and 2628A terminals, connects to a DSN data
and link through a cable which is included in this option.
HP 2628A
Option
021
HP 2625A | Contains an integral datacomm pod adapter for connecting to either a
and 13265A modem or a 13266A Current Loop Converter.
HP 2628A
Option
022
HP 2625A | Port 1, on this terminal, consists of two ports: one is a standard RS-232-C/RS-
Option 422 port; the second is an Alternate Peripheral Interface port, for connecting
026 peripheral devices, such as printers and plotters. This option is included only
on graphics terminals. (See figure 7-1.)
HP 2628A | Port 2, on this terminal, consists of two ports: one is a standard RS-232-C/RS-
Option 422 port; the second is an Alternate Peripheral Interface port, for connecting
046 peripheral devices, such as printers and plotters. This option is included only

on graphics terminals. (See figure 7-1.)

Alternate Peripheral RS-232-C/RS-422
Interface Connector Connector
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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 Modem
(Full Duplex) (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. If you 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

If you 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 transmissien. You will therefore be limiting your choice of modem to the
asynchronous variety. (Terminal option 022 incorporates 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
Bell 103A 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).
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Keyboard Connector

Figure 7-3. Terminal, Rear View (Typical)
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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.

. Terminal

AN
ANNN

VV

U.s. uU.s.
13242N D Modem — H Modem<<~

European| Europea
13242M D Modem g Modem <]

5 Computer

13242X (RS-232-C)

13242P (RS-422)

13242Y (E.M.P. Protected)

Terminal

Port

2625A, Std
2625A, Opt. 026
2628A, Std

2628A, Opt. 046

- a4 a4

Figure 7-4.

NOTE:
1.P> is a male connector.
2. > is a female connector.

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
Terminal or

Port 1 ‘ HP 2628A, Opt. 022

~ HP13265A

or
HP 13266A

NOTE:
1.>is a male connector.
2. > is a female connector.

Figure 7-5. Terminal Connection to an HP 13265A Modem Pod or an HP 13266A Current 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

13242N

13242P

13242X

13242Y

13232U0

13242-60002

13242-60001

13242-60013

13242-60019

13242-60005

5061-2403

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)
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/IT, 212A, or VADIC 3400 modem; or to an acoustic
coupler (signal compatible only).

Length: 5 meters (16.7 feet)

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)

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)
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)

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
DC1/DC2/DC1 handshake is enabled, pressing the @) key causes the terminal to send a DC2 to
the host computer after a DC1 is received and then send the data block when the computer
responds with another DC1. 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.
e User key-to-computer data transfer (“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, DC1 trigger handshake, or DC1/DC2/DC1 hand-
shake). In the latter case, the DC2 must be recognized as a request to send data and the DC1
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 InhHndShk(G) and InhDC2(H) fields of the terminal configuration menu
specify which form of handshaking 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. After 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’S. The high-order bit is always a zero.
2. 1’S. 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 of one
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.
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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 of receive 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, if XON/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 if a 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 of Remote and Local
modes. If the terminal is switched from Remote to Local while data is being received from the
remote device, the datacomm portion of the 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 (TR/CD)
Data Mode (DM/CC)

Receiver Ready (RR/CF)

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 off Secondary Receiver Ready (SRR/SCF). Normally a low state is interpreted as
“off”, but you can use the SRRInvert field in the datacomm configuration menu to invert
the sense of the SRR/SCF line so that a high state is interpreted as “off”; or

c. Lowering the Data Mode (DM/CC) 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 the ASCII control codes XON (<DC1>) 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 (TR/CD) 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 TR/CD 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
interpret received characters as data; it discards them.

3. XON-XOFF pacing. The terminal uses the ASCII control codes XON (<DC1>) 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:*‘*Yes, 1 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 of decisions illustrated in figure 7-6.
Before starting, it is necessary for you to know several definitions unique to multipoint
configurations:
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