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PREFACE

This manual is one of a series of manuals which documents use of the HP 2647F terminal. It consists of
13 sections, as follows:
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Appendix
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CONTENTS

General Description. Contains background information on the major physical and
functional elements of the terminal.

Display Control. Describes how to control the terminal display from the keyboard and
from a program.

Terminal Control. Describes how to control the terminal from a program, including
configuration of the terminal, various keyboard operations, display enhancements,
and selection of character sets.

Graphics Control. Describes use of the terminal’s graphics capabilities from the
keyboard and from a program.

Commands. Supplies a description, with examples, of each of the terminals commands:
(Most of the terminals capabilities are implemented using commands.)

Disc Operations From The Keyboard. Describes how to perform terminal disc
operations fromthe keyboard.

Printer Operations From The Keyboard. Describes how to control a printer connected
to the terminal from the keyboard.

Computer Operations. Describes the keyboard operations required for data commun-
ications between the terminal and a computer.

Data Communications. Describes the physical connections and protocols used in
terminal/computer data communications.

Status. Describes how to obtain and interpret the terminal’s internal status, the status
of a printer connected to the terminal, the status of any command sent to the terminal
from a computer program, and the terminal’s graphics status.

Installation. Contains installation procedures for the terminal itself and the terminals
accessories and options. g :

Configuration. Provides configuration procedures for overall terminal operation and
the printed circuit assemblies used in the terminal.

Self Test. Provides self test procedures for the terminal, the disc drive, and the
datacomm circuits.

Error messages.
Terminal Specifications

Options and Accessories
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Other related manuals are listed below:

1.

Getting Started with Your 2647F, part no. 02647-90036 — This manual describes how to use the
terminal for simple, everyday tasks.

. Formsi47, part no. 13257-90020 — This manual describes how to enter data in forms and how to use

the Forms Design mode feature to create forms.

. BASIC/47, part no. 02647-90038 — This manual describes the BASIC commands and statements

that are interpreted by the terminal BASIC interpreter.

. Autoplot/47, part no. 02647-90042 — This manual describes how to make pie, bar, and linear charts

by using the Multiplot application program and how to create overhead slide transparencies using
the Slide application program.

. Word/47, part no. 13257-90019 — This manual describes how to use the terminal for text prepara-

tion, creation of data entry forms, and how to enter data into the forms.

. 2647F Service Manual Supplement, part no. 02647-90043 — This supplement lists part numbers for

replaceable parts, provides disassembly instructions, and test procedures for the terminal. (This
manual is available at extra cost.)

. 2647F Quick Reference Guide — This guide lists the escape sequences required for entering a

command from a program.
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GENERAL DESCRIPTION

SECTION

1

INTRODUCTION

The HP 2647F terminal is supplied with a 270K-byte
mini disc drive with a second mini disc drive available as
an option. Some of its features are: graphics, program-
mable in BASIC, text-editing, data entry forms design,
and display enhancements. Control of the terminal itself,
graphics, and terminal-controlled devices (such as discs,
printers, and plotters) is enabled through keyboard keys
and commands entered either at the keyboard or supplied
as “escape sequences” by a program running on a
computer.

The terminal uses a microprocessor under firmware
control. The terminal provides interactive graphics
features available under user or program control. It
operates in character or block mode, with full editing
capability. The terminal is designed for such applications
as data entry and preparation, information display and
editing, interactive programming, data communications,
and time-sharing operation.

In addition, a mass storage capability of up to 270 kilo-
bytes of data per diskette is provided. This allows the
terminal to be used for either stand-alone or on-line
operation. For example, forms designed at the terminal
using the line drawing or other character sets can be
stored on a diskette and selectively retrieved from the
keyboard or through commands from a remote computer.

Data communications options are also available to pro-
vide a choice of communications capability. The standard
terminal is teletypewriter compatible (EIA RS232-C se-
rial asynchronous, ASCII, half or full duplex). It operates
at speeds up to 9600 bits per second, and transmits either
character-by-character as a fully interactive terminal or
operates on variable length blocks of information. A
20mA current loop is optional. Also, the terminal can be
used with a wide selection of modems over dialed or
leased lines.

When the terminal is used with the HP 13265A 300 Baud
Modem, auto-dialing is permitted (i.e., telephone numbers
may be entered through the keyboard, then the modem
dials the number). Also, telephone numbers may be stored
in the terminal and called by user-assigned names.

A block diagram of the terminal is shown in figure 1-1.
The terminal has four major and mechanically in-
dependent sections; keyboard, CRT monitor, mainframe,
and mini disc drive. The specific functional properties of
the terminal are determined by firmware programs
resident in ROM (read-only-memory). It is these programs
that make it possible for the terminal to have many
powerful features such as self test, dynamic memory
allocation, transparent control codes, and off-screen
storage.

MAINFRAME

The heart of the system is the mainframe section, which
can be considered a microcomputer system. In the
mainframe is the power supply and a bus-oriented logic
system containing the microprocessor, program and data
memory, video display subsystem, keyboard interface, and
data communications interface. The hasic terminal
contains five slots for options and accessories. All
mainframe modules are functionally, mechanically, and
electrically independent, giving a high degree of flexibility
and reducing service time.

Microprocessor
The terminal uses an 8-bit microprocessor to control most
of the terminal’s operation. The microprocesor executes

code that may be in ROM or RAM memories. It controls
the display, programmable functions, and I/O devices.

Display

The display memory is used to hold up to 88 lines of 80
characters per line.

11



General Description
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Terminal Bus

A major element of the logic system is the terminal bus (a
printed circuit board with connectors) which is attached to
the bottom of the mainframe and to the power supply.
The bus distributes power to the individual modules and
provides data, address, and control lines for com-
munication between the various logic functions. The
terminal bus provides communication paths between
processor, memory, input/output, and display refresh on a
shared basis.

All modules are slot-independent and carry their own
select code or memory address. The only requirements are
that the display modules must be grouped together.

Terminal Memory

Like any other computer system, the microcomputer
module is useful only if it has a program to execute and
memory in which to store data. This is the function of the
terminal memory modules, which are two types, read/write
or random-access memory (RAM) and read-only memory
(ROM). The RAM stores display characters and data; the
ROM stores terminal programs (firmware). Terminal
programs are called firmware because the ROM makes
them more permanent than software but less permanent
than hardware. In the terminal 96K of the available
memory is dedicated to ROM or program memory and
128K of memory is RAM. All of the terminal memory is
MOS semiconductor memory.

Input/Output PCAs

Also a part of the logic system are several terminal
input/output modules: the Processor PCA, which handles
keyboard input, the data communications PCA, the
optional eight-bit duplex register PCA (used for the HP
9866A/B and HP 9871A Printer interface), the optional
serial printer interface PCA, and the ROM/HP-IB PCA
(used for interfacing the HP 9871A-001 Printer,
HP2631B-046 Printer, HP 2631G Printer, HP 7245A-001
Plotter/Printer, HP 9872A Plotter, and other terminals).
Note that plotting functions require a program running
on a host computer to drive them.

These never request control of the bus, but all must
respond to commands from the microcomputer and its
programs.

The basic I/0 commands output data or control codes
from the microprocessor and input data or status from the
interface module. Each of the I/0 cards has different data
and control formats, but all are controlled by the

General Description

microcomputer. Each I/O module has a rear edge
connector for the attachment of a connector hood and
cable assembly to carry the signals out the back of the
terminal.

CRT MONITOR

The CRT monitor section contains sweep, power supply,
and high voltage circuits, the high-resolution, low-profile
cathode-ray tube, and fan.

The Raster

The terminal uses raster scan deflection method, similar
to that used in television sets. In a raster scan display, the
electron beam traverses the screen in a series of closely
spaced horizontal lines, starting from the top. Characters
are formed from line segments and dots produced by
turning the beam intensity on and off at appropriate
times.

The terminal uses a low-profile CRT to keep overall
height to a minimum while maintaining a screen capacity
of 1920 characters, partitioned into 24 rows of 80
characters each. All of the character positions are
fundamentally rectangles 7 dots wide by 9 scan lines high.
Four additional scan lines beneath the 7X9 matrix are
used for the descender areas of lowercase characters, for
underlining, and for the blinking underscore cursor. One
other dot is used on either side for character-to-character
spacing, and one scan line is reserved at the top and
bottom for row-to-row spacing. This results in a character
cell of 9 dots by 15 scan lines replicated over the entire
screen area (see figure 1-2).

7 x 9 Upper
Case Matrix

<+——9 Dots -— —|

Descender
Field

Figure 1-2. Character Cell
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General Description

Alphanumeric and Microvector
Character Sets

Two types of character sets can be stored within the
terminal: alphanumeric sets and microvector sets. Al-
phanumeric sets support the primary use of the terminal,
displaying textual and numeric information. Characters
are designed around a basic 7X9 dot matrix with
provision for lowercase descenders. The characters are
embellished by use of the half-shift. With this type of set
the character-to-character spacing of two dots is hard-
wired. This prevents the design of characters that would
form continuous horizontal lines. However, all 15 scan
lines of the two are available so that vertically contiguous
symbol segments can be designed. An example of this is
the three-row-high integral sign found in the math symbol
set.

Microvector sets use the entire 9-dot-by-15-scan-line
character cell without the half-shift. This allows charac-
ters to be designed with both horizontal and vertical
continuity. This type of set finds its greatest application
where a minimal set of graphic kernels is needed to
represent more complex pictorial information. The data
entry forms shown in Section III illustrate the use of the
line drawing set in representing a form.

Display Features and
Alternate Character Sets

The basic terminal uses four sets of 128 alphanumeric
characters and four display features, inverse video (black
characters on white background), half-bright, underline,
and blinking fields.

All sixteen possible combinations of the four display
features can be applied to any character or characters on
the screen. No displayable character positions are required
to start, stop, or modify either the features or the
character sets. Therefore, consecutive characters on the
screen may be from different sets or have different display
features.

KEYBOARD

The processor scans the keyboard at discrete intervals for
a depressed key. Each key is assigned a position in a
matrix of 14 columns and 8 rows. This matrix provides a
reference to a look-up table that the firmware uses to
display the character and/or send the character code over
the data communications line.

THE FIRMWARE

The firmware contains the operating system or main
terminal code modules and the various input/output, data
communications, and utility routines that control the
terminal. The firmware is stored in read-only memory
(ROM) circuits on the ROM/HP-IB PCA.
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System Monitor

The system monitor is a section of the firmware that
dispatches data within the terminal. The processor
normally executes a basic loop, in which it scans the
keyboard and the data communications interface and
waits for something to happen (see figure 1-3). When a
character is received from either the keyboard or the data
communications interface, a general character inter-
pretation routine is executed to determine the action to be
taken. The monitor then performs the specified functions,
such as putting a character on the display, transmitting a
character over the data communications interface, or
moving the cursor. When this has been completed, the
monitor returns to the basic scan loop to look for the next
input.

Power
On

Initialize and
Contigure

Scan Keyboard

Key
Depressed?

Datacom
Interrupt?

Character
Waiting?

input Datacom
Character

Interpret Character

Display Character
if Required

Transmit Character
if Required

.— — — Cursor Advance

Execute Appropnate g
Carriage Return

Control Function

Line Feed
Home
Clear
Update Cursor .
Position on Display .

Figure 1-3. System Monitor Basic Loop




Keyboard and 1/0 Subsystem

The I/O subsystem contains the firmware required for
performing all input/output functions. The firmware
operates using both scan and interrupt methods. The
keyboard is scanned at regular intervals, while inputs from
the devices such as the data communications interface and
cartridge tape units are interrupt driven. If a new key
depression is detected, the key number associated with
this key is calculated and used as an index into a table
that assigns a code to the key. If the key is one of the
ASCII keys, the proper code is determined based on the
state of the CNTL, SHIFT, and CAPS LOCK keys.

If the key in question is not one of the ASCII keys, the
firmware may be required to generate a multiple character
sequence consisting of an ASCII escape character followed
by one or more characters that define the escape sequence.
Keys in a third group do not generate codes at all, but
simply perform internal terminal functions, such as
BLOCK MODE, REMOTE, and CAPS LOCK.

I/0 associated with the display is minimal because the .

display memory access module (DMA) causes the display
to be refreshed without processor intervention. Display
I/0 control mainly involves transmitting the cursor
coordinates to the display whenever necessary.

Cursor Movement

The terminal firmware contains many subroutines for
moving the cursor on the display. All cursor movement is
handled by the firmware. When a character is typed on
the keyboard and appears on the display, the cursor moves
to the next column position because a cursor advance
subroutine has been executed and has calculated a new
cursor position. Similar subroutines exist for moving the
cursor up, down, right, left, and home. The tab function is
also a firmware routine; it uses a one-bit-per-column table
to determine the next tab stop.

Display Memory Management

A large part of the terminal firmware is devoted to
management of the display memory. Most conventional
terminals use a byte of display memory for every
displayable position on the CRT screen. If there are many
short lines, as is frequently the case, there is a substantial
amount of unused memory. The terminal does not allocate
memory for character positions to the right of the last
character entered, so this memory is available for other
purposes. Turn on and turn off of the various display
enhancements and character set selections, or start and
end of unprotected fields between individual characters
can be accomplished without an intermediate blank
character position. With these features, the address of a
character occupying a given row and column cannot be
directly computed without some sort of scanning process.

General Description

The display memory consists basically of a linked list of
fixed-sized blocks of RAM (see figure 1-4). This list is set
up in such a way that the DMA can start at the first
address on the screen and follow the list to produce an
entire screen of information. All memory not currently
allocated for display use is kept on a free-storage link list.
Individual rows are linked with next and preceding rows,
while blocks within a row are linked only in a forward
direction. The storage allocated for a row may be as little
as one block (16 bytes), or much larger than 80 characters,
depending upon the number of displayable and non-
displayable characters needed to create the row on the
CRT.

The firmware finds the address corresponding to a given
character position by starting at the last known position
and moving through the list either backward or forward
until it finds the new address. If the end of the list is
found before the row in question has been found, blocks
are removed from the free-storage list and used to create
new rows. Once the correct row has been found, the
firmware searches for the cursor column. If the end of the
row is found before the column has been found, additional
blocks are removed from the free-storage list and used to
build the length of the row out to the column required.
Whenever a block is required and free list is empty, an
existing row must be released from display memory. This
row is the first row of memory if the addition is at the end
of memory, and is the last row of memory if a row other
than the last row is being lengthened.

DATA COMMUNICATIONS

Data communications in the terminal is both a hardware
and a firmware function. The data communications
interface is a basic terminal module. This module has the
necessary logic to interface the terminal bus to the
communication line.

The communication interface accepts parallel data from
the terminal, serializes it, and adds framing or synchro-
nizing bits (start and stop). It performs the reverse process
on incoming data, converting serial data to parallel and
removing start and stop bits. The interface can generate
and check parity and can also detect data overruns. A
status word keeps the processor informed of the status of
the interface.

The terminal firmware for communications has three main
functions. First, the program reads the control settings on
the keyboard, keyboard interface, and the data commun-
ications interface. Second, it processes input characters
and transmits output characters. Many decisions are made
on incoming characters, especially on control characters.
The third function is modem control using control lines
on the communications interface. Direct connections to a
computer and Bell 103 type modems require a minimum
of firmware control while Bell 202 type modems require
more control. A more detailed description of the data
communications operation is given in Section 8.
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Highest
RAM
Location

Top Line
of Display

Last Line
in Memory

;) Link to New
1 RAM Address

Display Data and
Control Codes

D End of Page

Figure 1-4. Display Memory Linked List Structure
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THE FLEXIBLE MINI DISC DRIVE

The flexible mini disc drive operations are divided
between hardware and firmware. The hardware consists of
a disc drive controller, which is installed in the terminal,
and up to two disc drives, which contain the disc drive
electronics and electromechanical components. Power for
disc drives is provided by the terminal power supply. The
firmware is divided between the 1/0 code resident in ROM
on the ROM/HP-IB PCA and disc controller code resident -
in ROM on the Disc Drive Controller PCA.

The controller hardware (which consists of a processor
chip, RAM, ROM, disc controller chip) provides the
interfacing between the terminal and the disc drive.

The firmware translates the disc commands from the
command channel into commands recognized by the disc
controller chip on the disc controller PCA. The disc
controller chip, in turn, provides the signals for controlling
the disc drives.

THE DISKETTE

Each diskette is a 5-1/4 inch (133 millimeter) flexible
plastic disc enclosed in a plastic jacket. The surface of the
disc is coated with ferromagnetic iron oxide. Data is stored
in the form of binary digits represented by magnetic flux
reversals on the disc. Information is stored and retrieved
by the disc unit’s heads that come in contact with the
disc’s upper and lower surfaces.

The diskette is double-sided and double-density which
means that data is written on both sides of the disc and
that 270K bytes (characters) of formatted information can
be stored. The diskette is LIF compatible which allows the
diskettes to be used between different HP systems (i.e.,
data written on the diskette from one HP system can be
read by another HP system).

Information is stored on 33 concentric tracks on each side
of the disc. Each track is divided into 16 sectors. Each
sector is a fixed length physical record of 256 bytes
(characters). The 1056 sectors are functionally divided
into three major areas:

1. the volume label area (sectors 0 and 1),
2. the directory area (sectors 2 through 31), and
3. the data area (sectors 32 through 1055).




General Description

Sector
numbers
(16 total)

w

Disc

H

35 concentric tracks

on each side. 8 7

(2 are reserved) Addressable sectors:
16 sectors _ 33 tracks

- % 2 sides = 1056 sectors
track side

Figure 1-5. Diskette Particulars

The Volume Label Area. The volume label consists of: VOLUME - USER
File ;lh i;:rl “?lu‘ , ;':.':H/D/V) 5"-.'!
Name ype  Address (sectors ate ima
1. the header bytess, .
2. volume name, FORECALT? Al e H /2000 2104 P
3. directory start address, A Sample Show Files Listing
4. length of the current directory in sectors, and
5. the maximum tracks, heads, and sectors for the
diskette. The directory allows random access to the files by
filename. Whenever a file is accessed, the directory is read
voLumE nARE WP-1B ADDRESS to find the starting address of the file.
Local Dis Start of Sp Sect Create Crea Hrita
Yolune Typefunil fres Seace Lifi Stesger Dete two/m Tim It The Data Area. The data area for each file is structured
USER mfD®1 199 857 9 9/30/81 11:40 AM MO as:

A Sample Show Volumes Listing 1. record length

2. data record
The Directory Area. The directory area contains the 3. W
following data for each file on the diskette:

1. file name .

2. file type (ASCII or binary) 4. End-of-File mark

3. starting sector address of the file

4. length of the file in sectors Data is stored on the diskettes in variable length logical
5. creation date of the file records (a line of data from the display will be stored as a
6. volume number logical record); a logical record may cross over sector
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boundaries. All new files are started at the beginning of a
sector. Up to 255 bytes may be unused between the end-of-
data mark in one sector to the beginning of the next file in
the following sector. The length of each logical record (a

1-8

line of characters) written on the diskette is the number of
characters (bytes) in the line, plus two bytes of overhead.
Two bytes of the overhead define the length of the record,
and the other two bytes terminate the records (a ). .




SECTION

2

DISPLAY CONTROL

INTRODUCTION

This section contains information for using the display
memory functions. The display memory functions change
the position of display data or assign special attributes to
blocks or fields of display data within each display
workspace. The special attributes alter the way data is
displayed or transmitted.

DISPLAY CONTROL

Cursor and display positioning operations can be pro-
grammed within each of four display workspaces. The
programmable functions available are as follows:

« Display Window Control
Message Line
Command Line
Soft Key Label Line

*» Cursor Sensing
Absolute
Relative

» Cursor Positioning
Absolute Addressing
Screen Relative Addressing
Cursor Relative Addressing
Space
Backspace
Set Tab
Clear Tab
Tab
Backtab
Set Margins
Home Up
Home Down

* Display Positioning
Roll Up
Roll Down
Next Page
Previous Page
Display Lock (Memory Lock)

Display Windows

Alphanumeric display memory is shared by four dynamic
display workspaces (window#1 through #4), a message line
(window#5), a command line (window#6), and a soft key
label line (window#7). These “windows” are controlled
through the command channel (Figure 2-1 shows the
display features.)

displays the selected window
removes selected window #5,
#6, or ¥7

%,cDIsplay Window#<n>%h
%,cCLOse Window#<n>%h

Display Workspaces

Only one display workspace can be displayed at a time.
Cursor and display positioning operations operate inde-
pendently in each workspace (i.e., you can roll up, roll
down, next page, previous page, set margins and tabs, and
position the cursor independently in each workspace.) As
data is entered into a display workspace, it uses some of
the alphanumeric display memory. If needed, the present
display workspace will “steal” lines from the other
workspaces that are not memory locked. Therefore, to
preserve information in another workspace, it must be
memory locked. At power on or full reset, windows#2
through #4 are memory locked. (Figure 2-2 shows
examples of memory allocation for the four display
memory workspaces.)

Message Line

The message line (window#5) is automatically displayed
when an incorrect operation is performed. All messages
that the terminal generates are given in the appendix. You
may use the message window in a program to instruct the
user to perform an operation (such as, insert a disc, or
enter some data from the keyboard) by sending:

%,cDIsplay Window?S%h cmessage string>%

To remove the message:

%,cCLOse Window?SSh
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4 N

TERMINAL READY

Message
Line
{Window #5)
Command \
Line
{Window #6) \
N
Bk e ee—
1o —_—
// 7\ )
Soft Key DiSpIay/ \Cursor
Label Line Workspace Column
(Window #7) Number Position
{(Window #1
through 4)

Figure 2-1. Display Features

ALPHANUMERIC ALPHANUMERIC ALPHANUMERIC
DISPLAY DISPLAY DISPLAY
MEMORY MEMORY MEMORY
— Display
Workspace
— Display #1
Workspace —— Display
#1 Workspace
. #1
—— Display Display
Workspace
Workspace #
#2
: Dli(splay ——Display
orkspace Workspace
#3 #
—— Display .
Display
Workspace
—— Display 43 Workspace
Workspace . — #3
#4 Display Disol
Workspace Isplay
#4 Workspace
#4
Each display workspace is dynamically allocated merhory, as required, to store the data.
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Figure 2-2. Three Examples of Display Memory Allocation to the Four Display Workspaces




Command Line

The command line is displayed to allow the user to enter
commands into the command channel while under
program control.

%,cDIsplay Window#6%

To remove the command line:

%,cCLOse Window#6%

Soft Key Label Line

The soft key label line displays either the command soft
key labels (displayed when the [COMMAND] key is
pressed) or the user-defined function labels for the soft
keys ([n | through[ = ). Predefined user functions may be
loaded into the soft keys under program control (see “De-
fining Soft Keys” explained later in this section). The
labels may then be displayed to allow the user to select
one of the predefined functions while running under pro-
gram control:

%,cDIsplay Window#7%

or
% )B

To remove the soft key label line:

%,cCLOse Window#7%
or
%o

MEMORY ADDRESS SCHEME

Display workspace positions can be addressed using
absolute or relative coordinate values. Each display
workspace is made up of 80 columns (0-79) and a number
of rows determined by the size of the workspace. There
can be as many as 97 lines of 80 characters (3 screens).
The types of addressing available are:

+ Absolute
* Screen Relative
o Cursor Relative

Display Control

Row Addressing

Figure 2-3 illustrates the way the three types of addressing
affect row or line numbers. The cursor is shown positioned
in the fourth row on the screen. Screen row 0 is currently
at row 6 of display memory. To reposition the cursor to
the first line of the screen the following three destination
rows could be used:

a. Absooolute: row 6
b. Screen Relative: row 0
¢. Cursor Relative: row —3

Column Addressing

Column addressing is accomplished in a manner similar to
row addressing. There is no difference between screen and
absolute column addressing. Figure 2-4 illustrates the
difference between absolute and relative addressing. The
cursor is shown in column 5.

Whenever the row or column addresses exceed those
available, the largest possible value is substituted. In
screen relative addressing, the cursor cannot be moved to
a row position that is not currently displayed. For
example, in figure 2-3c a relative row address of —10
would cause the cursor to be positioned at the top of the
current screen (relative row —3). Column positions are
limited to the available screen positions (0 to 79 in figure
2-4a and —5 to 74 in figure 2-4b). The cursor cannot be
wrapped around from column 0 to column 79 by
specifying large negative values for relative column
positions.

Note the difference between this type of addressing (0-79)
and the column indicator in the soft key label line (1-80).
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CURSOR SENSING

The current position of the screen cursor can be sensed.
The position returned can be the absolute position in
display memory or the location relative to the current
screen position. (Absolute and relative addresses are
discussed under Memory Addressing.)

Absolute Sensing:
Example: The cursor is at column 20, row 40.

computer: %a
terminal: %4 a020c 040R

Relative Sensing: %

Example: The cursor is again at column 20, row 40, but
screen row 9 begins at row 35 of display memory.

computer: L
terminal: % ¢ a020c 00SY

CURSOR POSITIONING

The cursor can be positioned directly by giving memory or
screen coordinates, or by sending the escape codes for any
of the keyboard cursor positioning operations.

Display Control

Absolute Addressing
The cursor can be positioned to any displayable position
using absolute coordinates. Absolute cursor positioning is

accomplished using the following sequence:

% ¢ a ¢crownumber> r <column number> C

where: row number is 0 to 255.
Example: Position the cursor at row 35, column 6.

% ¢ a35r6C
or
% ¢86c35R

Absolute addressing cannot be used while Memory Lock is
on.

Screen Relative Addressing
The cursor can be positioned to any position currently
displayed on the screen by using screen relative co-

ordinates:

% ta ¢screen row number> y <column number> C

where: the top row of the screen is now 0.

Example: Position the cursor to screen relative row 15,
column 53.

% ¢a 15y 53C
or
% ¢ a53c 15Y
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Cursor Relative Addressing

The cursor can be positioned to any displayable position
by using cursor relative coordinates. (+row, *column).
Cursor relative addressing cannot be used while Memory
Lock is on.

Exampie: The cursor is currently at row 7 and column
10 of the screen. Move the cursor to row 9 column 6.

% ta+2r-4C
or
% sa-4¢c+2R

Combinations of Absolute
and Relative Addressing

Relative and absolute coordinates can be combined in the
same sequence,

Example: Move cursor from its current row down 8
rows and to column 60.

% sa+Br60C
or
%4 aslc +8R

Example: Move cursor from its current position 15
columns left, and to relative screen row 4.

% tady-15C
or
% 4a-15c 4Y

OTHER CURSOR OPERATIONS

In addition to positioning the cursor using coordinates,
you can use a variety of keyboard equivalent operations.
These operations normally require only one or two
characters to be sent to the terminal. Table 2-1 lists each
of the operations together with its code and a brief
description.

Tabs

You can programmatically set tabs, tab, and clear tabs
independently in each of the workspaces.

Setting Tabs. To set a tab, move the cursor to the
desired column and send %1. Once a tab is set, the tab
function or key can be used to move the cursor to the

2-6

next tab setting. In Forms Mode, previously set tabs are
ignored; however, when Forms Mode is turned off, the
previously set tabs are in effect.

Using Tabs. Once tab positions have been set you can
tab in the same manner that you would on a typewriter.
You can even tab backwards to the previous tab position
by sending %1. When you are at the first tab position in a
line and you backtab, the cursor moves to the last tab
position in the previous line. Once the cursor has reached
the first tab position in the first line of memory, no
further backtabbing movement can be made.

Clearing Tabs. You can clear individual tabs by moving
the cursor to the tab position and sending %2. All of the
tabs in a workspace can be cleared at once without having
to position the cursor by sending %3.

Margins

You can set the left and right margins in each workspace
to make the entry of data easier. When the terminal is
turned on or a full reset performed, the margins are set at
columns 0 and 79 in each of the workspaces. This gives a
full 80 character line. You can define new margins as
follows:

Left Margin. Move the cursor to the desired left margin
setting. Send %4.

Set Left Margin: %4

Right Margin: Move the cursor to the desired right
margin setting. Send %s.

Set Right Margin: %s

The terminal will beep when you are eight characters from
the right margin. When the right margin is reached, the
cursor will move to the left margin of the next line.

Example: Set the margins for a 40 column page
centered on the screen.

Move the cursor to column 20 and set the left margin.
Move the cursor to column 59 and set the right margin.
Place the cursor back at column 20 and begin sending
data.

& &a20C k4 & & a 59C &S
\ / \ /7 \ / N/
position cursor set margin position cursor set
margin
column numbers
2 3 4 5 6
0 0 0 0 0

This is an example using margins to
control data entry.

Margins are cleared or changed by setting new margins (or
a full reset) or by entering forms mode, where the margins
are reset to columns 0 and 79.




Table 2-1. Cursor/Display Operations

Display Control

FUNCTION CODE DESCRIPTION FUNCTION CODE DESCRIPTION
Cursor Margins
f*dq Turn cursor on. Set Left %4 Set the left margin at the cur-
S*dr Turn cursor off. . rent curéor columrAL ‘
Line Feed LF J9 Move the cursor to the next Set Right ®5 Set the right n{argm at the cur-
line. rent cursor column.
Return CR (M) | Return the cursor to the left Display
ma:lrgin, halt /O operations, f*de Turn on current alphanumeric
and clear messages. display workspace.
G Move cursor to first column of &xdf Turn off current alphanumeric
current row. :
display workspace.
Backspace BS (H*) gilovle ;thelfcltxlll'sor one c<.)lu'mn tlo Select Display | %,¢ Selects display workspace n
e eO .'t € c.urS(t)lx; l: In col- Workspace, DIsplay (where n is 1, 2, 3, or 4),
umn ©, 1t remains there. Message, Win- message line (nx5),
Cursor Up kA Move the cursor up one row. Command, or dow # command line (nx6), or
If the cursor is in row 0, it Soft Key <n> % soft key label line (nx7).
wraps around to row 23. Label Line
Cursor Down B Move the cursor down one row. Close Window | %,¢ Removes message, command,
If the cursor is in row 23, it 5,6, 0r7 CLOse or soft key label line from
wraps around to row 0. Window | display.
Cursor Right EC Move the cursor right one col- # <n>%
umn. If the cursor is in column Clear Display | & J Clear the current display work-
79, it wraps around to column 0 space from the cursor position
of the next row. If the cursor is to the end of the workspace.
in row 23, column 79, it wraps Clear to End &K Clear current line beginning at
around to row 0, column 0. of Line the column containing the cur-
Cursor Left D Move the cursor left one col- SOT.
umn.OIf'tthe cursor 1sd1t1:) co}- Roll Up ES Roll the screen up one row
umn 761 fwt';aps aroun COI;. (until the last row of memory
;ll?;ncursgr is ?:r:)‘:o(l)lsc:i:ﬁm is located at the top of the dis-
’ X i ti .
0, it wraps around to row 23, play). Cursor s stationary
column 79. Roll Down &ET Roll the screen down one row
. (until the first row of memory
£
Home Up =h Move ;hﬁ c;_xrsoxi.to tl;ethbegm- is located at the top of the dis-
ning of the first line of the cur- play). Cursor is stationary.
rent display workspace (ex- )
cluding transmit-only fields in Next Page U Display the next 24 rows of
Format Mode.) the current display workspace
. il f the -
Home Up EH Move cursor to .t.he beginning ;‘;2:‘ d:::l;;stv;:':s;ace ei;lll;_
gf.' tl}e first lll‘ne in the cluré-gnt cated at the top of the display.)
¢ 1splay wmi stgalcgs ('m%u m% The cursor is moved to the first
lciagsmlt-ony 1elds In Horma unprotected location on the
ode). new page when in forms mode.
Home Down &F Move tfh:hculr.sor ft.ollthe. beg;}l: A Prev Page EV Displays the previous 24 rows
?lntgdo .etl:ne o ov::;l'g 1 € of the current display work-
as X ata in the current display space (until the first row of the
workspace. current display workspace is
Tabs located at the top of the dis-
lay). The cursor is moved to
Tab HT (I%) Move the cursor forward to the pay .
or next tab position. the first unprotected }ocatnon
B on the new page when in forms
] mode.
Back Tab ki Mrg\‘;?oslsliacburszxi'til;t;ck to the Memory Lock | &1 Turn on memory lock (over-
P po : flow protect). Note that when
Set Tab %1 Place a tab at the current cur- Memory Lock is on, only screen
sor column. relative addressing can be
Clear Tab &2 Clear the tab at the current used.
curgor column. Em Turn off memory lock. Refer
Clear All Tabs | & 3 Clear all tabs in the current to the User Manual for addi-

display workspace.

tional information on Memory
Lock.
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TERMINAL CONTROL

SECTION

3

TERMINAL CONTROL FUNCTIONS

The following paragraphs describe how to programmatic-
ally change most of the terminal’s control settings and
perform various other control functions. The settings
consist of the following:

« Latching Keys , [Bck] , [Fa%] » and [rewore] .
» Configuration Switching Settings (A-Z)

When the terminal is powered on or reset, the states of the
various keyboard and internal switches are stored in
memory. Most of these stored settings can be changed
programmatically without physically changing the switch
setting. (Note that if the terminal is reset the terminal will
return to the physical setting.)

You can select a specific operating configuration from
within the application program. This eliminates the
problem of requiring the terminal operator to make the
settings before continuing with the application program. It
also allows individual programs or even subroutines to
change terminal configuration for a specific function and
then return the terminal to the original state before
passing control back to the main program.

Latching Keys

Four of the mechanically latching keys, [AF°), (%5, G,
and can have their electronic state changed
programmatically. The escape code sequence is as follows:

& s kcatated ckey> . ..

where: 0 (up)
<state> is or

1 (down)

a (AUTO LF)
or
b (BLOCK MODE)
<key> is or
¢ (CAPS LOCK)
or

r (REMOTE)

The & & k is followed by one or more groups of state and
key parameters. The state is a 0 or 1 to indicate that the
key is to be up or down respectively. The key is a single

letter a, b, ¢, or r. The groups can be in any order (
can come before ). The last key letter in the
sequence must be capitalized to indicate the end of the
sequence.

Example: Set up and [ %] down.
®sk0ai1C

An invalid character (any character other than 0, 1, a, b, ¢,
or r) will cause the entire sequence to be ignored. An
improper setting will cause only the invalid setting to be
ignored. The rest of the sequence will be accepted.

Configuration Switches

The configuration switches on the Keyboard Interface
PCA allow you to alter terminal operation for specific
applications. Table 3-1 contains a summary of the
switches and their function. A more complete description
of the switches is given in the Installation section.

The switch settings are made using the following sequence:

& 4§ s ¢state> <switch> . ..

where: 0 (closed)
<gtate> is or
1 (open)
. . A through Z
<switch> is less I and O

An invalid character in the sequence will cause the tire
sequence to be ignored. The sequence must be terminated
with an upper case switch character. A full reset will cause
the terminal to return to the physical settings of the
switches. Switches S and T cannot be changed if the
terminal is configured for Main Channel protocol.

Example: Set switches A, B, and D open and switch C
closed.

“¢s1at1b1d0C

In certain operating configurations (i.e., multipoint), some
switch settings cannot be changed. If attempted, the new
setting for the switch will be ignored.
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Table 3-1. Keyboard Interface Switch Summary

SWITCH POINT-TO-POINT FUNCTION

Function key transmission
Space overwrite latch
Cursor end-of-line wraparound
Block mode (Line/Page)
Paper tape mode

Fast binary read

Block transfer handshake
Inhibit DC2

Auto terminate

Clear terminator

Self-test inhibit

Reverse CNTL key effect on INSERT CHAR and DELETE
CHAR keys

Escape code transfer to printer
Compatibility Mode (scaled)
Compatibility Mode (unscaled)
Circuit Assurance

Main Channel Protocol

Main Channel Protocol

CPU break

Carrier Detect

DC1/DC3 Handshake

Data speed select

Transmit LED

Parity

T r X eI OMmMmOUOO®>

N <X ST <cCc-H®DOH OV Z

ADDITIONAL CONTROL FUNCTIONS

In addition to the control settings there are several control
operations that can be controlled programmatically. These
control functions are as follows:

¢ Bell - G°

* Send Display - & d

e Wait - % o

* Keyboard Disable - & ¢

* Keyboard Enable - & b

* Reset Terminal (Soft) - % g

* Reset Terminal (Full) - & E

e Terminal Self-Test - & z

e Data Comm Self-Test - & x

¢ Modem Disconnect - & f

* Program Down Loading - % s bor% s c

¢ Display message, command, or soft key label line -
%,c <command sequence>%

The G° character causes the terminal to “beep”. A beep is
automatically generated at the end of each unprotected
field in format mode and during normal operation as the
cursor passes within eight positions of the right margin.

3-2

Send Display

The % d sequence causes the terminal to send a block of
the current workspace data to the computer. The data
sent depends on the Line/Page setting of Keyboard
Interface switch D and whether the terminal is in format
mode or not.

Data is transmitted beginning at the current cursor
position. If the terminal is strapped for page, data is
transmitted until the end of the current display. If
strapped for line, transmission stops at the end of the
current line for non format mode or at the end of the
current field if in format mode.

Wait
The terminal can be made to pause for approximately 1

second by sending it an & o. Multiple commands can be
used to obtain any desired time period.

Keyboard Disable/Enable

The terminal keyboard can be locked by sending an & c. It
must then be unlocked by sending an & b or by pressing
the RESET TERMINAL key.

Reset Terminal

A programmatic “Soft Reset” can be made by sending & g
to the terminal. A “Full Reset” can be made using % E.

Soft Reset (% g). A soft reset results in the following:

1. Any error messages present are cleared, the normal
display is returned and the keyboard is unlocked.

2. If DISPLAY FUNCTIONS is enabled, it is turned off.

3. If the terminal is set for REMOTE, RECORD
operations are ended.

4. Printer operations are stopped.

5. Current transmission of data stops. Data waiting to be
sent to the computer is not sent. Partial messages from
the computer are lost. The data communications

facility is re-initialized.

6. All keyboard lights are turned on for 0.5 seconds.



Full Reset (% E). A full reset has the same effect as
turning power on and consists of the following:

The screen and memory are cleared, then TERMINAL
READY is displayed in workspace 1. Format mode,
display functions, and all programmable functions includ-
ing the function keys (f0-f8) are turned off or set to their
default values.

NOTE: The CPU must wait five seconds after issuing %€
before sending additional data.

Self-Test

The Terminal Self-Test can be executed by sending %az.
The Data Comm Self-Test can be executed by sending %x.
Descriptions of the self-tests are given in Section IX.

Modem Disconnect

The terminal can be directed to “hang up” the modem by
sending an % f. The terminal does this by lowering the CD
(Data Terminal Ready) line for 1 second if 13260A or
13260B data comm is used or 10 seconds if the terminal is
configured for multipoint.

Program Down Load

The % &« b and % & ¢ sequences allow special diagnostic
programs to be loaded into the terminal and executed.
The escape sequence must precede the program to be
loaded. This function can be used by HP diagnostics only.
The % & c functions the same as & & b except that the
LOADER message is not displayed.

Display Message, Command, or
Soft Key Label Line

Any or all of the message, command, or soft key label lines
may be displayed by sending %,c DIsplay Window#<n>%.

where n 5 - message line
6 - command line
7 - soft key label line

Terminal Control

DISPLAY ENHANCEMENTS

The standard terminal can display data using inverse
video (black on white), half bright, underline, and blinking
characters. Each character position on the screen can be
displayed with various combinations of these features.

« Half Bright — characters are displayed at half
intensity (grey).

e Underline — an underline is displayed below the
normal character.

« Inverse Video — the screen is white and characters
are black.

« Blinking — characters including the inverse video,
underline, and half bright features blink.

The display enhancements are used by assigning one or
more of them to a field. The selection sequence is:

% & d <enhancement character>

The enhancement character (@, A through Q) is used to
select the combination of display enhancements to be
assigned to the field. The following table lists the
enhancement character for each of the combinations. The
field is ended by selecting another enhancement, the end
of the current line, or by & & d .

Enhancement Character

A|B{C[DIE[F([G[H|I[J[K[LMIN{O
Half x x| x [ x| x| x|x]x
Bright
l_Jnder x| x [x|x xixIx|x
line
lpverse x| x X | x X | X X | X
Video
Blinking X X X X X X X X
End N
Enhancement]

Example: Define columns 10 through 14 of line 5 to be
inverse video and blinking.

Step 1. Position the cursor at column 10 in line 5.
Step 2. Send % & d C.
Step 3. Move the cursor to column 15 in line 5.

Step 4. Send % & d g (this ends the enhancements). The
field should be white.

Step 5. Send the word TERMINAL beginning in column
9 of line 5. It should appear as shown below.
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ALTERNATE CHARACTER SETS

The terminal can display up to four different character
sets. BEach character set can contain up to 128 characters
or symbols.

Switching from one character set to another can be done
on a character-by-character basis. For example, a
character from the Math Symbol set can be displayed next
to characters from the Roman set. This is done by
defining one or more character positions in a line to be
from alternate character sets. (Each group of characters
can be thought of as a field.)

NOTE: The following discussion assumes that the Math
and Line Drawing character sets are present and
are installed as alternate sets A and B re-
spectively, which is the standard installation.

Selecting Alternate Sets

To use optional character sets, first select the character set
to be used as the alternate. (With the terminal in its initial
state, character set A is defined to be the alternate.) An
alternate set is selected with the following sequence:

%) ¢set>
where: set = @, A, B,or C

Note that if @ is used, the Roman or basic terminal set
would be selected as the alternate. To find out which
character set corresponds to @, A, B, or C, generate the
test pattern by pressing the Tresr| key). This displays the
order of the character sets as shown.

TEST PATTERN

C Character Set
{not instalied)

B8 Character Set —— VN e el
A Character Set — V1aBy  #¢d2n18:  wurpryBe  TEadirvl?

NG GRA0RALY  AARALNAY  RANGGRAAS
@ Roman Set ———  8ABC  DEFuNIJK LMNDPQRS  TUVWIYZ(

’“Mﬁ"lml «008020 0100000

Using Alternate Sets.

Once the alternate character set is defined, you can switch
from the Roman to the alternate set with N° (%).

The terminal automatically returns to the base or Roman
set at the end of a line. To return to the base set within a
line, send a O° (%). This means that you must send another
N° to turn on the alternate set if it extends to the next
line.

Example: Define the Math Set as the alternate character
set.

From the test pattern the Math Symbol Set is found to be
the A alternate charactfer set.

An alternate set is selected with the following sequence:

%)aA

To display AaBj3 send the following sequence:
AN‘AO°BN‘B
The screen should display AaBg:
A«BB

Once an alternate set field has been defined, the field
moves with the display (i.e., roll up, roll down, etc.).
To change to a different alternate character set another
% ) <get™> sequence must be sent.

Once a field in display memory has been defined as an
alternate character field, it will continue to display
alternate characters whenever data is written in the field
until the terminal is reset or the portion of the line
containing the alternate character set control code (N°) is
deleted.

The Math Set is useful for applications requiring the use
of equations or formulas. The elements of the Math
Symbol Set are shown in figure 3-4. An example of the use
of the Math Set is shown in figure 3-2.

-1

Ve —Jdv = VeEVvdv
2n1 4t

0 0

Figure 3-1. Character Set Locations
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Figure 3-2. Example Using the Math Set




The Large Character Set allows you to create alphabetic
characters that are three times the size of normal
characters. The elements of the Large Character Set are
shown in figure 3-5. An example of how to use the Large
Character Set to build the character “B” is shown in figure
3-3. The keys required to build each character and a
program to build each character are given in the appendix.

Figure 3-3. Example Using the Large Character Set

The Line Drawing Set provides a limited graphics
capability. Simple line drawings and fairly complex forms
for data entry applications can be generated. The elements
of the Line Drawing Set are shown in figure 3-6. Figure 3-
7 shows how the line drawing set can be used to build a
data entry form.

PROGRAMMABLE SOFT KEYS

The terminal has 8 programmable keys [ n | through [].
In addition, the key can also be assigned a string
value. The key is addressed as the fO key in escape
sequences. All 9 keys can be used by the operator or
triggered from a program. Each key can be assigned a
label of up to 8 characters and a string of up to 80
characters. The keys can be defined to be used at the
terminal only (L), transmitted to the computer only (T),
or to be treated as normal keyboard input (N). The keys
can be programmed with escape code sequences to control
or modify terminal operation. The keys can be used in
application programs to create “menu” lists of special
commands or in the case of to create a terminator
for communications protocol.

Terminal Control

Controlling the Soft Key Menu

You can cause the current soft key assignments to be
displayed using the following escape sequence:

Display soft keys menu: %)

This will also allow the terminal operator to enter new key
assignments from the keyboard. Procedures for entering
new soft key assignments by escape sequences are given
next in this section. The soft key display is in the
following format:

F # type label
string

where: “#”is the key number (0-8)

L (local only)

“type” is N (normal keyboard operation)
T (transmit only)

“label is”  any series of up to 8 characters in
the base character set

“string” is  any series of up to 80 characters

The soft key assignments are displayed in place of the
normal screen display. Data in the display workspaces is
not lost. (Note — if display memory is full, assigning
characters to soft keys may cause some display data to be
lost.) When the key assignment is completed and the
terminal returned to normal operation, the old display is
returned to the screen. Normal operation is restored using
the following escape sequence:

Remove soft key menu: &k

Defining Soft Keys

The key assignment operation displays the current key
assignments in format mode. The attribute, label, and
string fields are unprotected allowing the operator to enter
new values. In addition, the values are tested during input
to make sure that only valid parameter values are used.
When the terminal is initialized the soft keys are assigned
default values as follows:

= % (normal)

[n = % p (transmit only)
_# = & q (transmit only)
(5 = % r (transmit only)
[ ] = & s (transmit only)
Tes_ =% t (transmit only)
[ = & u (transmit only)
[ 7 = & v (transmit only)

[ = & w (transmit only)

NOTE: If the memory is full, adding characters to the
soft key string may delete lines in normal display
memory.
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Figure 3-4. Math Set Elements

Figure 3-5. Large Character Set Elements
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Figure 3-6. Line Drawing Set




Soft Key Applications

There are many applications of the soft keys. One
application is the creation of “menu” operations. For
example, the keys can be loaded with the escape sequences
to find and read various files on a CTU emulator file set.

Example: Program the soft keys to find a file on the
simulated left tape drive and copy the file to the display.
This can be done using the following technique:

Lepnp1s2C %4p3dF

where: n = the number of the file to be read

To program the key to find and display file number 1
and label the key “FILECOPY™:

8 character 15 character

label string Copy file

e,
“¢f 1a8d1S11KFILECOPYR"&plp1s2Chke&p3dF

/ 4 /
Local Keyn keylabel

Find File 1

The same procedure could be used for the remaining
function keys.

Another application would be to change the control
settings on the Keyboard Interface to configure the
terminal for use with different computer systems.

Example: To program the E} key to change the settings
of Switches D, G, and H to open, closed, and open, the
following sequence could be used (no label):

9 character string open

“4f1a98912K&k&s1d0g1H

Loc|al Ke|3y m cloLed

Terminal Control

The soft keys can be used to hold log-on, program' control,
and log-off messages. This makes it easier for the terminal
operator to use unfamiliar computer systems.

Example: A sample key assignment to log-on to the
Hewlett-Packard 3000 Computer System might be as
follows:

NI HELLO

HELLO JOHN.LAB%

18 character 6 character
string  label

1 KHELLOHELLO JOHN.LAB%

x4y NI

4f 0 a 1515d

Normal

A second key could be used to call and execute a library
program:

D RUN TEST

RUN TEST%
7 character 9 character string
label\ string

4f 00 a 7d 9 1 2 KRUNTESTRUNTEST%

| W
xey IEH

Normal

A third key could be used to log off of the system:

NEE

BYE%

7 character 4 character
label string
¢f 0 a 3d 4 1 3 KBYEBYE®

|
| ey NN

Normal
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GRAPHICS CONTROL

o

INTRODUCTION

This section contains a description of the terminals
graphic capabilities and how to use them. It is divided into
two main parts: control from the keyboard and control
from a program. The graphics display can also be
controlled using AGL (Another Graphics Language) which
is described in the BASIC/47 Manual, part no. 02647-
90038. Use of Multiplot, another graphics feature, is de-
scribed in the Autoplot/47 Manual, part no. 02647-90042.

You can.display graphics data by addressing points in a
720 by 360 array.

T\
0,359 719,359

720 X 360

0,0 719,0
N J

The graphics and alphanumeric data are displayed in the
same area on the screen but are stored in separate RAM
memories. This allows you to read or modify graphics and
alphanumeric data separately.

NOTE: Display enhancements (blinking, inverse video,
and half-bright) will affect the display of graphics
data. The display enhancements affect alpha-
numeric character positions on the screen. Since
the graphics data is displayed using the same
screen dots as the alphanumeric data, it is also
affected by the enhancements. The data in the
graphics display memory is unchanged.

KEYBOARD CONTROL

All of the graphics function commands can be entered
from the terminal keyboard by the operator. Most of the
functions are available through a set of graphics control
keys located to the right of the normal ASCII character set
(see figure 4-1). Table 4-1 contains a list of the keys and a
description of their functions. These keys can be used in
both local and remote operation. This allows a com-
bination of operator and program control of graphics
functions to be used to make maximum use of the
terminal’s capabilities.

Figure 4-1. Graphics Control Keys

The keys used for graphics control have dual functions; as
either graphics control keys or as numeric keys. The
selection is made using the softkeys as follows:

BRI , o (IWGEII , v

OO CEEE

Note that the keys must be selected for graphics control to
access the terminal’s graphics capabilities.

Each key controls two functions. Pressing the key alone
executes the command labeled on top of the key. Pressing
both the function and shift keys executes the command
labeled on the front of the key. The functions labeled on
the front of the keys permanently alter the display (i.e.,
). These functions are selected by pressing the
key and the function key. This makes a mistake less likely.
The only graphics keys that repeat are those controlling
zoom and the graphics cursor.
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Table 4-1. Graphics Control Keys

KEY DESCRIPTION

ol
m
<

DESCRIPTION

Turns autopiot on. If plot from display has been
selected, or a point count specified, autoplot will
turn itself off. Otherwise, the key must be used
to terminate autoplot.

Toggles the graphics cursor on and off.

Move the graphics cursor. More than one can be
pressed for diagonal motion.

@ IB EI
%
=]

Speeds up the graphics cursor if pressed in
conjunction with the cursor keys. The rate returns to
normal when released.

Toggles zoom mode. When zoom is turned on, the
area about the graphics cursor is magnified by the

amount se by the [Z3"] / [22¥] keys. Moving the

cursor changes the zoomed area.

Increments the zoom magnification.
Decrements the zoom magpnification.

Turns muttiplot and graphics text mode off.

=)

Key held down selects the alternate key functions.

AXES Draws the axes, tic marks, and labels specified in
the autoplot menu.
AUTORLOT Toggles the menu for autoplot parameters.

Toggles the rubber band line connecting the current
pen position and the graphics cursor.

Toggles the graphics display, to inhibit the graphics
image without erasing.

g z 3 Bl =

Toggles the alphanumeric display.
Erases the graphics image memory.

Draws a vector from the current pen position to the
graphics cursor. Only works if the cursor is on.

MOVE Moves the pen to the graphics cursor without
drawing a vector. The graphics cursor must be on.

o »
o o
>

® %

TEXT Selects the graphics image memory as the des-
tination for all text. Characters entering from the
keyboard, datacomm, or disc are drawn as vectors
in the graphics memory, using the current size and
angle as specified by the and keys. If
the terminal is not in Compatibility Mode the drawing
mode is set to jam pattern to allow for backspacing
and retyping of characters. If the terminal is in
Compatibility Mode the drawing mode is unchanged.
(Both Drawing Mode and Compatibility Mode are
discussed later in this section.}

The graphics cursor indicates the position of the
next character. Moving the graphics cursor resets
the start of line point. Carriage return, line feed, and
backspace work as expected even on inverted text.
The key terminals this mode.

Increases the character size from 1 to 8X. The
smallest character is a 5 by 7 matrix in a 7 by 9 cell.
Increasing the size makes the dots bigger; the
character is still drawn as a 5 by 7 matrix.

T SZE

Sets the character orientation (multiples of 90
degrees) and turns slant on or off.

Display Control

CLEAR/SET GRAPHICS IMAGE MEMORY. The
graphics image memory can be completely cleared (screen
all black) or set (screen all white) independent of the

alphanumeric display memory. will clear the
display, and typing % *

GRAPHICS VIDEO AND ALPHANUMERIC
VIDEO ON/OFF. The graphics memory display can be
turned on and off by (%] - The alphanumeric
memory display can be turned on and off by [swerl TAT.
Information stored in either is not lost when the other
video is turned off. These keys allow either memory to be
displayed; both may be on or off simultaneously.

4-2

d B will set the display.

ZOOM ON/OFF. Any portion of the graphics display can
be expanded from 1 to 16 times. [3*| incrementally
expands the display at the cursor position, while
incrementally reduces the display at the cursor position.
The key will toggle between the normal 1:1 display
and the expanded display size set by the , keys.
(lustrations below show an IC mask at 1:1, the upper
left corner magnified four times, and the same area mag-
nified 11 times.

PANNING. With the display expanded by the zoom
keys, the graphics cursor control keys allow you to view
any portion of the graphics display. When the cursor
reaches the edge of the screen, a portion of the graphics
display is moved into the screen viewing area. This allows
you to “pan” throughout the entire graphics memory at
any zoom size.




Graphics Control
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Cursor Control

ALPHANUMERIC CURSOR. The alphanumeric cur-
sor is turned on and off when the alphanumeric memory is
turned on and off ). However, typing % * a R
will turn off the cursor, and % * d a will turn it on. This
feature is useful for making hard copies of the display
with the cursor off. The cursor is also turned on whenever
the alphanumeric video is turned on.

GRAPHICS CURSOR. The graphics cursor may be
turned on and off by [¢g.]. The cursor will not be
displayed, however, if the graphics video is turned off. The
cursor arrow keys on the keypad move the cursor to any
position on the display. The key may be held down
while pressing the cursor arrow keys to increase the cursor
move speed. Any two cursor keys at right angles to each
other may be held down simultaneously to move the
cursor diagonally.

GRAPHICS CURSOR POSITION. You can find out
the exact position of the graphics cursor at any time by

. This will cause the cursor coordinates to be
displayed in the lower left corner of the screen.

(400,200)

+

X Coordinate
I r—Y Coordinate

GRAPHICS CURSOR 400,200

The display of cursor coordinates will remain when the
graphics cursor keys ( y ], , [oown} ) are used to
move the cursor. The displayed coordinate values will
change as the cursor is moved. This allows you to easily
position the cursor to any predetermined point.

Once the cursor is correctly positioned simply press the

or key to return the normal display. You must

return to the normal display to perform any of the

graphics drawing functions ( , , etc.).

RUBBER BAND LINE. Rubber band line is toggled by
[swrr] [R]. The rubber band line feature allows you to
“preview” lines before you draw them. The rubber band
line is displayed from the current “pen” position to the
graphics cursor. As you move the cursor, the line will
stretch and contract like a rubber band from the current
“pen” position.
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“Pen” Control

To draw a vector from one point on the display to another,
the “pen” must be moved to the beginning of the vector

([ swoer) [wove] or [smer ). The graphics cursor is then

moved to the desired end point and the line is drawn

( oraw | ),

Graphics Text Mode

The 96 displayable characters on the keycaps in the
Character Set Group can also be entered into the graphics
memory. The characters can be displayed either upright
or slanted (like italics) in eight different sizes. Also, the
text lines can be displayed at four different angles (90
degree increments).

TURNING ON GRAPHICS TEXT MODE. Press
to turn on graphics text mode. Characters typed
at the keyboard in local mode or received from the
computer in remote mode will be displayed starting at the
current cursor position. The current graphics cursor
position will also define the left margin.

The keys used in graphics test mode are shown
highlighted at the left. In addition to the normal 96-
character keys, the , , and keys can be
used. The E key functions like the alphanumeric cursor

right ([wewr] ) key. Editing keys ( [™5r |, , [5]

) do not function in graphics memory.

TEXT SCALE FACTOR. The size of the text characters
is specified by typing . The message shown below
will appear on the display, then you enter any number
from “1” to “8” to specify the size of the characters.
Pressing | reuen | resumes the normal display.




— P

HP

HP
HP

HF
[TEXT SIZE €1-8) 6 | H FI
hd [TEXT SIZE €1-8) 7 | /
EXT SIZE (1-8) /H Fl

TEXT ANGLE (90-DEGREE INCREMENTS) AND
CHARACTER ANGLE (ITALICS). The text angle is
specified by typing . The message shown below
will appear on the display, then you enter a number from
“1” to “4” for the desired angle.

TEXT SIZt (1-8) 3

TEXT ANGLE (1 4> 3
SLANTED? (Y DR N)

% P4DYI04-3 32T M3HD
€ o]
— x
L} u
-+ G
TEXT ANGLE (1 4) 'l" °l-
SLANTED? (Y DR N) < -
o L2
n (]
= —
0 3
~ []
aHewlett-Packard x

TEXT ANGLE (1 4)
SLANTED? (Y DR N)

XT ANGLE (1-4) 3
SLANTED? (Y OR N)

TP A
\

t %

TEXT ANGLE (1-4) 4 W

SLANTED? (Y OR N) \ "1
\ \
NI\

\ P FEESE

XT AN 1-4 1
SLANTED? (Y OR N) N

o

Y
AF

Y
Ve

Vo la
o latl

Vol

TEXT ANGLE (1T 4)
SLANTED? (Y DR N)

ANGL 1-4)
SLANTED? (Y OR N)

Graphics Control
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Normal (upright) and italic (slanted) characters are
specified by typing “Y” (yes) or “N” (no) to the SLANTED?
message.

Either parameter may be entered first, or only one of them
entered when the message is displayed. Pressing the
key resumes the normal display.

JUSTIFICATION (LEFT, RIGHT, CENTER). Text
may be left-justified (normal, default), center-justified, or
right-justified as shown at right.

NOTE: When using center-justify or right-justify, the
line of text is not displayed until is pressed
after typing the line.

Hewlett-Packard
19400 Homes tead Road
Cupertino, California 95014

Left-Justified

Hewlett-Packard
19400 Homestead Road
Cupertino, California 95014

Center-Justified

Right-Justified Hewlett-Packard

19400 Homestead Road
Cupertino, California 95014

Also, the text/cursor relationship may be bottom (normal,
default), center, or top. You must type escape codes from
the keyboard to access these features. The list of escape
codes are given at right and are shown in the illustrations.

Left Justify, cursor left-bottom femoa -fewlett-Packard
of character

Left Justify, cursor bottom FemiaQ fewlett-Packard
Lett Justify, cursor center GCem2Q “Hewlett-Packard
Left Justity, cursor top “+m3Q ewlett-Packard
Center Justify, cursor bottom Fsmdaq Hewle?.tq_Packard
Center Justify, cursor center RemSQ Hewlett4Packard
Center Justify, cursor top f%emb6Q HewlettIPackard
Right Justity, cursor bottom ®em7Q Hewlett-Packargy
Right Justity, cursor center “emBQ Hewlett-Packard-
Right Justify, cursor top “+moQ Hewlett-Packar

CURSOR CONTROL. The graphics cursor keys control
where the text will begin and provide a reference by the
, , and alphanumeric cursor keys. If the
graphics cursor is moved by the graphics cursor control
keys after some text has been entered onto the display, a
new reference point will be established.

The alphanumeric cursor keys move the graphics cursor
in while character spaces so that the cursor will be
positioned correctly for editing the text already on the
display, etc.

Therefore, use the graphics cursor keys to provide a
starting reference point, then use the alphanumeric cursor

keys, [retuan], , [ &% and space bar thereafter to

ensure correct positioning.
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TERMINATING GRAPHICS TEXT MODE. When
you have completed the graphics text, you may want to
use the Alphanumeric Mode. Pressing the key
terminates the graphics text mode and allows alpha-
numeric text to be entered. You may have to press
to return the alphanumeric cursor to the display.

Transferring Graphics Data

The contents of graphics memory can be transferred to a
disc file and/or to a compatible printer using either the
Copy or Transfer command. Also, graphics data on a disc
file can be restored to graphics memory using the same
commands. Graphics data exists in 8-bit binary *form.

As an example, the following keys can be pressed to
transfer all the contents of graphics memory to a disc file
named “DRAIN”.

(oo | , ETSTEN . WEDETM  CIEED . IR
from SIGIIGE . MEKEERN , dratin, [reww] .

The command Copy could have been used in place of the
command Transfer.

To return the data from file “Drain” to graphics memory
from the keyboard, the following keys could be used:

N cory B ALL
GRAPHT C ST

, fromdrain, ,

In this case, the Transfer command could have been used
in place of the Copy command.

Erasing the Display
Pressing | swrr | cear| will erase all graphics from the display.

NOTE: It is possible to enter graphics text into the
graphics memory without seeing it on the display.
Pressing [sur] toggles the graphics display,
and if the terminal is in the non-display mode,
you may enter text without seeing it. Pressing the
iwerl [ keys again will display the text.

Also, the key toggles the graphics cursor
display. If the cursor is not displayed, you may
still enter text onto the display. However, the
cursor will not be shown, but the text will be. The
graphics cursor keys will not move the graphics
cursor when it is not displayed in graphics text
mode. The alphanumeric cursor keys, [#X],

(rerom), and will move the graphics cursor

whether on or off in graphics text mode.




PROGRAM CONTROL

Graphics functions can be controlled by parameterized

‘ escape sequences. All graphics escape sequences begin
with & *. The third character, always lower case, selects
the type of graphics sequence. Table 4-2 lists the types of
graphics sequences. For example, % * p specifies a
plotting sequence.

Table 4-2, Summary of Graphics Sequence Types

ESCAPE SEQUENCE DESCRIPTION

Vector Plotting

Vector Drawing Mode
Display Control

Labeling

Compatibility Mode

Graphics Status

Raster Dump (device control)
Raster Dump (data transter)

[0S WS S S W i W
-
O3 mw + —~ 0 30

Subsequent characters in the control sequence are read as
either parameters or commands, depending on the location
of the character in the ASCII tabile.

7l o o o
BIT 6 0 0 1
an S 0 1 [
0000
‘ 0001 1|alalala
0010 2)BlAjb]r
0011 3[ClsS|c 5
Q100 4101 |d 1
0101 S51E(u|efu
0110 8 Flwv f v
(RN TG W g | w
1000 8[H|x!|h x
1001 9 1 Y y
1010 ER S N
1011
1100 <
11010 =
1Mo >
T ?
Parameters Commands
BIT 7654321

00 Control Code

01 Parameter

10 Command and Terminate Sequence

11 Command and Continue Sequence

Graphics Control

Control Codes

Control codes are generally ignored, with the exception of
&. If an & character is detected and the previous graphics
control sequence has not been properly terminated with a
“Z” or some other valid capital character, the % will cause
the execution of the previous sequence to be terminated.
The new escape sequence will then be executed.

Commands

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

Graphics sequences can be any length. (The terminal
ignores % and ‘' characters in the middle of graphics
sequences.) For example, to plot a figure containing 100
points the escape sequence could appear as follows:

G“*pacxt,yl>. .. «<x100,y100>2

This could cause problems if an error occurs and the
system tries to report it in the middle of a long sequence.
Since most systems use upper case characters for
messages, the first character of the message would end any
graphics sequence that might be in progress. Letters that
have not been assigned a function for a particular graphics
sequence are treated as NOPs and if they are lower case,
are ignored. If upper case, they will end the sequence. The
letter z has ben defined as a NOP in all sequences so that
a capital Z can always be used to end a graphics escape
sequence.

Parameters

Parameters come from columns 2 and 3 of the ASCII table
(SPACE through ?). Most parameters are simply the
ASCII numeric characters used to represent data co-
ordinates or to select one of several settings. Binary
formatted data is generated by appending the bits 0 1 to
five bits of binary data. Note that in binary formats,
spaces are treated as data and are not ignored or used as
delimiters. Both ASCII and binary data formats are
described later in this section.

Parameters precede their associated commands (postfix
notation). The most frequently used parameters are vector
data. Refer to the discussion of Vectors for additional
information on parameters used to define vector opera-
tions.
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Examples: commands
/7 7 N\
&+ a 2h 11 2j 6k 20U

——— N\ N/ /

preamble parameters
command end sequence
/ /
& «p f 100, 100, 200, 2002
| S—
preamble parameters

The programmable graphics functions are organized into
five major groups.

+ Graphics Display Control
« Plotting

¢ Raster Dump

« Graphics Text

+ Compatibility Mode

The remainder of this section contains descriptions of
each of these functional groups.

Graphics Display Control

Graphics display control is made up of the functions used
to control the graphics cursor, the portion of the graphics
memory that is currently being displayed, or the state of
the graphics memory. These functions are as follows:

+ Graphics Cursor Control
¢ Zoom

» Graphics Memory Control

Table 4-3 lists the escape sequences for each of the

graphics display control functions.

Table 4-3. Graphics Display Control Functions

FUNCTION

CODE

DESCRIPTION

Graphics Cursor Control

Cursor On fredk Turn on the graphics cursor.
Cursor Off fredl Turn off the graphics cursor.
Move Absolute | ted<x,y>0 Position the graphics cursor.
Move Relative | fted<x,y>p Position the graphics cursor.
Zoom

Zoom On fedg Turn on the zoom function.
Zoom Off fedh Turn off the zoom function.
Zoom Size fedesizedi Set the zoom size.

Zoom Position | fedex,y>j Set the zoom position.

Graphics Memory Control

Clear Memory | Tteda Turn off all dots in graphics memory.
Set Memory fadb Turn on all dots in graphics memory.
Display On fredc Enable the graphics display.
Display Oft fredd Inhibit the graphics display.

GRAPHICS CURSOR CONTROL. A separate
graphics cursor is available for use in locating points in
the graphics display. The graphics cursor is used by the
terminal operator to input position data or to interact
with a graphics application program.

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

Graphics Cursor On: % dK

Graphics Cursor Off: o dl

Graphics Cursor Positioning: The graphics cursor is
initially at position (0,0) after power on or a full reset. The
cursor can be positioned (even if it is not turned on) using
either absolute or relative coordinates. In the following
sequences X and Y give the new cursor position. Refer to
Vectors for a discussion of absolute and relative
coordinates.

Position Graphics .
Cursor Absolute: edex, V>0
Position Graphics
Cursor Relative: krdex, vop
Example: The cursor is currently at position 100,100 and
off. Move it 50 units to the right and 20 units down from
its current position and turn it on.

(BEFORE)

€100,100)

ESC + d S0 -20pK

{AFTER)
~ i
- -20
4 |
€150,80)
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ZOOM. You can display a portion of the graphics memory
data at increased size. The zoom size (magnification)
settings are from 1 to 16 times. The data in the graphics
memory is not lost or changed. As much of the graphics
memory as will fit on the screen at the new size is
displayed. The effect is similar to “windowing”. The
portion of the graphics memory to be centered on the
screen can be changed allowing you to “pan” through the
entire graphics memory at the magnified setting.

Zoom Size, The zoom size is initially set to 1 after power
on or a full reset. The size can be set to one of sixteen sizes
(1-16). The magnified data is not displayed until the zoom
function is turned on.

Set Zoom Size: frdesizedl

where: «<size>is 1-16

Zoom Position. The zoom position is initilly the graphics
cursor position. It can be set to any position in graphics
memory using ASCII absolute coordinates. The selected
data is not displayed until the zoom function is turned on.
Set Zoom Position: rdeX,Y>)

If multiple images are being displayed by changing the
zoom position to display only a portion of the screen at a
time, it is possible to insert a delay of approximately 16
ms between the images (frames) by inserting the “zoom
on” command between positioning commands. (Refer to
Inserting Delays In Graphics Operations.)

Example: Step the zoom position between (50,50),
(50,250), (250,250), and (250,50) at 16 ms intervals.

% * d 50,50) g 50,250 g 250,250} g 250,50 g 50,50J

Zoom On/Off. Once a zoom size and position are selected
the data is displayed by turning on the zoom function. If
the cursor is outside of the zoom window, turning on the
zoom function causes the graphics cursor to be moved to
the zoom position.

Data displayed on the screen while the zoom function is
on can be modified using the graphics memory set and
clear commands. Most of the data in the graphics memory
that is not being displayed is unaffected by the set and
clear memory commands (see the note in the following
example) but can be modified using the plotting
commands described later in this section.

Graphics Control

Moving the graphics cursor while zoom is turned on will
cause the display to “pan” across the data in the graphics
memory. If the graphics cursor is moved beyond the edge
of the “zoom window” the window will move with the
cursor. This causes the zoom position to change ac-
cordingly.

~ \

_——-zOOMm
WINDOW
™~

\ Joom

POSITION

N y

NOTE: Up to 16 points to the left and right of data
displayed in the zoom window may be affected by
the set or clear commands.

Example: Set the zoom size to 8, center the zoom
window at 100,200 and turn on the zoom function.

%+d 81 100 200)g

GRAPHICS MEMORY CONTROL. The graphics
display can be turned on or off or the entire memory can
be set to all ones (dots on) or all zeros (dots off).

Graphics Display On/Off. The graphics display and
graphics cursor can be turned on or off. The data in the
graphics memory is unaffected.

Graphics Display On: %*dc

Graphics Display Off: +dd

Graphics Display Set/Clear. The graphics data
currently displayed on the screen can be set to all ones or
cleared to all zeros. When used together with the zoom
function this function can be used to clear or set blocks of
the graphics memory.

Clear Graphics Memory: %*da

Set Graphics Memory: %*db
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Example: Clear the lower left portion of the graphics
display.

Position Window Turn on Zoom
fted 0,05 21 9/ a\ H— Turn off zoom

Set zoom size Clear display

screen, you can begin by setting memory (refer to the Set
Memory command), select a clear or complement line type
and draw dark vectors (refer to the example that follows).
Figure 4-2 illustrates the various drawing modes.

Table 4-4. Graphics Mode Commands

719

Inserting Delays in Graphics Operations

Certain graphics operations are executed only at the end
of a frame (drawing of the display). These operations take
approximately 16 ms and can be used as delays to slow
down or synchronize changes in the display. Refer to Set
Zoom Position for an example.

OPERATION CODE
Graphics Display On fredc
Graphics Display Off fredd
Alphanumeric Display On fede
Aiphanumeric Display Off Fredf
Zoom On fedg
Zoom Off Eedh
Set Zoom Size fedi
Set Zoom Position Fredj

Graphics Drawing Mode Parameters

There are several drawing parameters that can be set to
allow a wide variety of drawing capabilities. These
parameters select whether data will be stored in the
graphics memory as 1’s or 0’s, define line or area patterns
to be used when drawing vectors, position the relocatable
origin, and define graphics text settings.

Graphics drawing control sequences begin with & * m
followed by one or more of the drawing parameters. Table
4-4 lists the mode control commands.

DRAWING MODES. Vectors can be drawn by setting,
clearing, or complementing the data in the graphic
memory. Normally the memory is cleared and vectors are
drawn by setting selected bits to make white lines on a
dark screen. If instead you want black vectors on a white

4-10

& +«+ m <parameters>

PARAMETERS DESCRIPTION

select drawing mode

select line type

define line pattern

define area pattern

area fill, absolute

area fill, relocatable

set relocatable origin

set relocatable origin to pen position
set relocatable origin to cursor position
set graphics text size

set graphics text direction

turn on character slant

turn off character slant

set text origin

set graphics defaults

NOP

N "“0O0UTO33 —Xx— =-~0Q0O0OD

Set Drawing Mode:

&*m cparameter> a

where: <parameter> is

0 Graphics memory not changed.

1 Clear (turn off graphics bits).

2 Set (turn on graphics bits).

3 Complement (toggle the graphics bits).

4 Jam (turn bits on or off according to the data).

Clear Mode. Clear mode causes selected display bits to
be turned off. The “selected bits” are those that are “on” in
the line pattern. If a solid line type (the default) has been
selected, all of the bits in a vector will be selected. In clear
mode this means that all of the dots making up a vector
will be turned off. This allows you to draw dark vectors on
a white background. Only those bits that are on in the
pattern are cleared. Bits that are off in the pattern do not
affect the display.

Set Mode. Set mode is similar to clear mode except that
the selected bits are turned on instead of off. Only the bits
that are on in the line type are affected.

Complement Mode. Complement mode causes the
selected display bits to change state (on to off, off to on).
Again only those bits that are on in the line type or
pattern are affected.

Jam Mode. Jam mode differs from the other modes in
that both the bits that are on in the line type or pattern
and the bits in the pattern that are off affect the display.
Jam mode has the effect of overlaying the display with the
pattern.
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DRAWING DATA

DRAWING
MODES

MODE=0 (NO EFFECT)

-

MODE=1 (CLEAR)

SCREEN

MODE=2 (SET)

MODE=3 (COMPLEMENT)

DRA
MO

DRA
MO

AN
p MODE=4 (JAM)
DRAWING
MODES
\_

Figure 4-2. Examples of Drawing Modes
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Selective Erase. A vector drawn in set mode can be
selectively erased by redrawing it in clear mode. This will
cause gaps to occur if the erased line is intersected by
other lines. This problem can be overcome by initially
drawing the line in complement mode and then redrawing
it in complement mode to erase the line. This technique
will preserve the original display. Complement mode is
useful for drawing and erasing temporary figures.

Example: Select complement mode, draw a vector, and
then erase the vector by redrawing.

ft*m3A (select complement mode)
e paf100,300300,3002
% *paf100,300300,3002Z

(draw vector)

(erase vector)

DRAWING PATTERNS. You can select the dot
pattern used when drawing vectors or filling rectangular
areas. Dotted and dashed lines can be drawn by selecting
one of nine predefined line patterns or a user defined line
or area pattern. This allows you to use different line
patterns to distinguish between groups of plotted data or
easily generate shading and cross hatching for use in
engineering drawings, graphs or fabric patterns.

Line Type. One of eleven line types can be selected. Once
a line type has been selected all drawing vectors are drawn
using that line type. The patterns for the pre-
defined line types are shown in figure 4-3. Refer to the
Define Line Pattern command for additional information.

Select Line Type: & *mcline type> b

where: <line types is

Solid line (default)

User defined line pattern
User defined area pattern
Predefined pattern #1
Predefined pattern #2
Predefined pattern #3
Predefined pattern #4
Predefined pattern #5
Predefined pattern #6

10 Predefined pattern #7

11 Point plot

—

Nele SREN Be RN, BTN JUR V]

W e uw o ;&
"
|
|
|
|
|
|
|
t

"

- (POINT PLOT)-

Figure 4-3. Predefined Line Type Patterns

Point plot causes a single point to be plotted at the coordi-
nates specified by the data. This line type is useful for
generating “scattergram” type graphs. If user defined area
shading is selected (type = 3) the line patterns used are
selected from the eight lines making up the area fill
pattern (refer to Define Area Pattern). The display is
divided into groups of eight rows and eight columns.
Horizontal and vertical lines are drawn using the
appropriate row or column from the area pattern.
Diagonal lines are drawn using a solid vector.

Example: Select line type 9 and draw a figure using the
new line type.

% *m9B
%*pa0,0200,0200,1000,1000,02

0,100 200,100




Example: Select the area pattern as the line type.

£ *m3B

Graphics Control

(9,12)

9,3)

2 (2.3) (7.3)

.
? ot

0 12 3 4 5 6 7 8 9 10

AREA PATTERN

ROWS

0 1 2 3 4 5 6 7

COLUMNS

(B)

Figure 4-4. Using Area Patterns As Line Types?

Drawing vectors (2,3)-(7,3), (9,3)-(9,12), and (3,7)-(7,3)
using the area pattern shown in figure 4-4b would result in
the drawing shown in figure 4-4a.

Adjacent horizontal or vertical lines using the user defined
line type (type = 2) can be used to create patterns more
complicated than those available in an 8 X8 area pattern.
User defined line and area patterns are described in the
following paragraphs.

Define Line Pattern. The dot pattern used to draw
vectors can be defined programmatically. Once a pattern
is defined you must select the user defined line type (type
= 2) using the Select Line Type command. Figure 4-5
gives examples of line patterns.

Define Line .
Pattern: % *mcpatterny ¢scale>c

where: <pattern> is the decimal value 0 to 255)
defining an 8-bit binary pat-
tern. For example,

....= 10101010 = 170.

a scale factor (1 to 16) to be
applied to the pattern. For
example, with a scale factor of
3 the pattern defined above
would be as follows:

<scale> is

115190110 = 213 scale =
GSE S G EE R EE R B AR
scale = &
GEEE @6 SERE 0SERE B2
11411010 = 250 scale = 1
GEEEE B SEEEE S BEREE B B
scale = 2
GSEEEEAEEE 0E EEEEEEEEN
10101012 = 170 scale = & {
A8 ©6E B8 AR B8 68 ©®
Z200M 9

Figure 4-5. Examples of User Defined Line Patterns

Line patterns too complex to be obtained from an 8X8
area pattern can be generated by plotting a series of lines
and varying the patterns used for successive lines.
Complex patterns such as those used in weaving can be
generated easily using this technique.

Example: Define a pattern to generate the following
vector:

..........OO..OO..........OO..OO

pattern= 111110100 = 250
scale -2
fFEem2502C
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Row 7 11111110 - 254
Row 6 10000010 - 130
Row 5 10111010 - 186
Row 4 10101010 - 170
Row 3 10100010 - 162
Row 2 10111110 = 190
Row 1 10000000 - 128
Row O 11111111 - 255
1 dot on

0] dot off

Eem 255,128,190,162,170,186,130,254 D

Row O Row 7

?

Z200mM 16 ZOOM 8 ZOOM: 2

BINARY VALUE

128 64 32 16 8 4 2 1

.....-- row 7

row 6

HEE B -
HEE

- - row 3

HEEEE

row 1

HEENEEEN -
(O 2 3 4 5 6 7

COLUMNS

(S RITA AT T AT
S TR R TR TR T R TR TR T TR
(I TR TR RS TR R B IR TRAS IR FRITRT B
e e TR TR R TR A TR TR FRTIR
NI N QN O
e TS R TR S TR RN TR TR TR I R IR
(2RI I DI
DRI T
LSO )
IO R
o) ([ TR TR TR W R TR I ERR R TR R
td | S R CI TR TR TR R I IR IR R TR T IR B
el R TR I TR T TR TRI TR R TR TR
RN LH2)EN O A O]
S e IS TR RS TRIERTEITEITR)]
(BRI BRI

Define Area Pattern. An 8X8 pattern can be
defined for use in filling rectangular areas. The pattern
can also be used to provide line patterns for horizontal or
vertical lines when the area pattern is selected as a line
type (type=3). (Refer to Define Line Type.) Irregular
shapes can also be built up by selecting the area shading
pattern and then using successive lines.

The area pattern is defined using 8 parameters, one for
each of the rows in the pattern. Each parameter is a
decimal number (0 to 255) representing an 8-bit binary
pattern. Refer to Define Line Pattern for additional
information. The display is divided up into 8X8 cells.
Every point on the display is mapped to a corresponding
bit in the pattern. Drawing horizontal or vertical lines
causes the corresponding row or column of the pattern to
be used as the line pattern. Diagonal vectors will always be
drawn using a solid line. Figure 4-6 contains sample area
fill patterns.

4-14

Define Area Pattern:

& » m <row 0> <row 1> ...<row 7> d

where: <¢row 0> is the 8-bit pattern for row 0

<row 7> is the 8-bit pattern for row 7

A simple checkerboard pattern would be defined as fol-
lows:

Eem 1]70 85 170 85 170 85 170 85 D
Row 0 Ro|w7
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128664 32 16 8 4 2 1 128 64 3216 8 4 2 1

Row 7 ‘r 24
Row 6 . - 36
Row 5 - - 66

Row 4 129

Row 3 129
Row 2 r. - 66
Row 1 - - 36
Row 0 . 24

Row 7 85 204
Row 6 170 204
Row 5 85 51
Row 4 170 51
Row 3 85 204
Row 2 170 204
Row 1 85 51

Row 0 170 51

Row 7 85 240
Row 6 00 240
Row 5 85 240
Row 4 00 240
Row 3 85 15
Row 2 00 15
Row 1 85 15

Row 0 00 15

Figure 4-6. Area Pattern Examples
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AREA FILL. A rectangular area can be filled with a
pattern by simply sending the lower left (LL) and upper
right (UR) coordinates of the rectangle. The coordinates
can be in either absolute or relocatable format. The
pattern used is selected by the Line Type command. This
allows a choice of predefined and user defined line
patterns as well as an 8X8 bit area pattern (refer to
Define Area Pattern).

An easy way to selectively erase a portion of the graphics
display would be to set the drawing mode to clear, select
the solid vector line type (type = 1), and then use the area
fill command to select the area to be cleared. Area fill is
also useful for shading bar graphs or engineering draw-
ings. The soft keys can be loaded with the proper escape
sequences and then triggered to generate area patterns
locally using either the current cursor or pen position as a
coordinates.

Area Fill, Absolute. The absolute area fill command
uses the absolute coordinates of the area.

Area Fill, & s m <XLL,YLL> <XUR,YLR> e
Absolute:
where: <XLL,YLL> and <XUR,YUR> are the absolute

coordinates of the lower left and upper right
corners of the area to be filled.

Example: Draw a box and then complement the entire
graphics display. Note that repeating the & * m sequence

would restore the original display.

fepa f 150 150 200 150 200 200 150 200 150 150 Z

fem3a1b00719359¢E
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Example: Clear the display area with lower left (LL)
coordinates 0,0 and upper right (UR) coordinates 100,100.

fs+m1ailb0,0 100,100 E
‘,‘_’

clear mode Zsolid line /area to be cleared

If a predefined or user defined line pattern is selected, the
area fill command can be used to provide area shading or
complex patterns. If the user defined area pattern is
selected, the area will be filled with the 8x8 area pattern
(refer to Define Area Pattern).

Example: Using the area fill pattern shown in figure
4-6a, shade the area with XLL,YLL = 50,50 and
XUR,YUR = 100,100.

F+sm2a3b243666129129663624d5050100100€E

Area Fill, Relocatable. The relocatable area fill
command uses area coordinates in relocatable ASCII
format.

Area Fill

’ B » ¢<XLL,YLL> <XUR,YUR> f
Relocatable: m ’ ’
where: <XLL,YLL> and <¢XUR,YUR> are the relocatable

coordinates for the lower left and upper right
corners of the area to be filled.

Example: Using the area fill pattern shown in figure
4-6¢, shade a 50x 50 unit area with the lower left corner
at the current cursor position.

f+m2a3b85170851708517085170d100S050F

7
-
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0,2000 2000,2000

1000,1359 1719,1359

1000,1000 1719,1000

0,0 2000,0

DISPLAY

RELOCATABLE
ORIGIN = 1000,1000

>

Figure 4-7. Relocatable Origin

RELOCATABLE ORIGIN. The relocatable origin
allows you to use one set of data and drawing commands
to display a figure at several different positions on the
screen. (See the resistor example under ASCII Relocatable
Format.)

You can also display portions of a figure that is too large to
fit on the screen. You can create a “window” that can be
positioned to display any 720 by 360 unit portion of the
figure. The value of the relocatable origin is added to the
relocatable data to obtain the coordinates used to draw the
data. Figure 4-7 illustrates the effect of a Relocatable
Origin on the display.

This technique eliminates the need to check boundary
conditions or compute new data in order to display the
desired portion of the figure. 8imply set the relocatable
origin to the proper value to display the desired portion of

Computer
Museum

the figure and then send the unchanged figure data to the
terminal. The terminal will then automatically select and
adjust the “window” data.

Set Relocatable Origin Absolute. The re-
locatable origin can be set to any absolute coordinates
using ASCII absolute format (—16384 to 16383).

Set Relocatable .
<X,Y>
Origin Absolute: Tem ]
where: <X,Y> are the x and y coordinates in ASCII ab-
solute format.

Example: Set the relocatable origin to display the box in
the figure so that the box is positioned at the lower left
corner of the display.

& *n+300 +100J

s N

300,100 500,100

k+pah300,100 500,100 500,200 300,200 300,1002

388,200 500,200 Relocatable
Origin = 300,100

>

, -
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Set Relocatable Origin to Current Pen Position.
The relocatable origin can be set to the current pen
position.

Set Relocatable Origin

> . € +m k
To Current Pen Position:

Set Relocatable Origin to Graphics Cursor Po-
sition. The relocatable origin can be set to the current
graphics cursor position.

Set Relocatable Origin
To Graphics Cursor Position:

€ +m}

RUBBER BAND LINE. The “rubber band” feature can
be used to preview vectors before they are stored in the
graphics memory or sent to the computer. This feature is
normally used by the operator when inputting graphics
data from the keyboard. When the rubber band feature is
enabled, a temporary line is displayed in the current line
type (refer to Line Type). The line is shown extending
from the current pen position to the graphics cursor. The
line is dynamic and will follow the cursor as it is moved.
The line is not stored until a draw command is entered.

Rubber Band Line On: £+ dm

Rubber Band Line Off: £+ dn

SELECTING THE GRAPHICS DEFAULT PARAM-
ETERS. Graphics parameters can be set to their default
(power on or full reset) values. Table 4-5 lists the various
parameters and their default values. Additional infor-
mation can be found under the discussions of the
individual parameters.

Set Graphics

& »
Default Parameters: mr

The current graphics mode and settings can be obtained
with graphics status requests. Graphics status requests are
described in the Status section. It may be desirable to
reselect graphics settings before you send graphics data to
the terminal.
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Table 4-5. Graphics Parameter Default Values

PARAMETER DEFAULT VALUE

Pen Condition up
Line Type 0
Drawing Mode set
Relocatable Origin 0,0
Text Size 1
Text Direction 1
Text Origin 1 (left, bottom justified)
Text Slant 0 (off)
Graphics Text off
Graphics Video on
Alphanumeric Video on
Graphics Cursor off
Alphanumeric Cursor on
Rubber Band Line off
Zoom off
Zoom Size 1
Compatibility Mode

Page Full Strap 1 (in)

GIN Strap 0 (CR only)

Plotting Sequences
All vector plotting sequences are initated by ESC * p.

Table 4-6 lists the commands that can be used within a
plotting sequence.

Table 4-6. Graphics Plotting Control Functions

& ¢ p <parameters and data>

PARAMETER DESCRIPTION

litt the pen

lower the pen

use graphics cursor position as new point
draw a single dot at the current pen position
set relocatable origin = current pen position
use ASCII absolute format

use ASCII incremental format

use ASCII relocatable format

use binary absolute format

use binary short incremental format

use binary incremental format

use binary relocatable format

NOP/synch

N —X— -—-—oQ -0 Q0O oW

After ESC * p has been sent, the drawing format is nor-
mally specified before data is sent.

If no format is specified, ASCII absolute is assumed. There
is no explicit draw vector command. When enough param-
eter bytes to specify a single end point have been received
(the number depends on the format used), the pen is
moved from its current position to the new end point. (See
figure 4-8.) If the pen is down, a vector will be drawn. If

)



the pen is up, the pen is moved to the new point (without
drawing a vector) and lowered. The new end point becomes
the current pen position.

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

7~ T

. NEW END POINT
(X,Y)

" CURRENT PEN
POSITION (INITIALLY 0,0)

Figure 4-8. Current Pen Position And
New End Point

Graphics sequences can extend indefinitely. In general,
longer sequences are preferred as they minimize the over-
head necessary for a plot sequence. ESC * p <format>
must be sent for each series of vectors. As the sequence
length decreases, the percentage of preamble characters
increases, and the vector drawing rate goes down. The
worst possible case would be to send ESC * p <format> for
each vector; approximately 50% of the characters sent
would be overhead, reducing vector speed by a factor of 2.

The general format for an absolute plotting sequence is:

T epiacbhytel> <byte2> <byte3> <byted>(z)
<bytel> <byte2> <byte3> <byted> ...
...¢bytel> <byte2> <byte3> <byted>Z (or any
capital command)

ety

Each block of 4 bytes specifies a single point. The “i
indicates that absolute format is to be used. The “a” raises
the pen before it is moved to the point specified by the next
four bytes and lowered. A NOP (z) can be added to insure
synchronization, if necessary. The lowered pen draws a
vector as it moves to the next point, and so on. The capital
“Z” terminates the plotting sequence.

The vector end point formats allow the pen to be moved
completely off the screen (an absolute coordinate of 1000,
for example). The actual range of the pen position can be
from —16384 to 16383. Vectors that extend beyond the
screen are clipped so that they will not wrap around.

Graphics Control

PEN CONTROL. The terminal uses the concept of a
“pen” in drawing vector data. The pen can be lifted or
lowered as well as be positioned using absolute or relative
coordinates. For example, the pen is lifted, moved to a
starting coordinate, lowered and moved to an endpoint to
draw a line. The pen is initially in the up state and
positioned at absolute coordinates 0,0 following power up
or a full reset. If the pen is raised and coordinates given,
the pen is moved to the coordinates and then lowered. The
pen is normally left in the down position.

Raise Pen: R« pa

Lower Pen: R «pb

VECTORS. Graphic data is made up of vectors. Each
vector is specified by the current graphic starting point
and an end point. The current graphic starting point is
one of the following:

0,0 Initial starting point

Last point defined by the user with the MOVE key
Last point defined by the user with the DRAW key
Last point defined by the graphics cursor (ESC * p ¢)

Last point defined by data in a draw or move command
(ESC * p fig/h/ifi/k/)

Graphic points are specified in one of following formats:

e ASCII Absolute

e ASCII Incremental

® ASCII Relocatable

® Binary Absolute

¢ Binary Incremental

® Binary Short Incremental
® Binary Relocatable

If no format is specified in the graphic command, ASCII
absolute format is assumed. More than one point can be
given in a command. This minimizes communications
overhead. Tables 4-7, 4-8, and 4-9 provide a reference for
computing data bytes used in the various vector formats.

ASCII FORMATS. In the ASCII formats, coordinates
are specified with ASCII characters 0 through 9. This
means that numeric characters generated by a simple
print statement can be used to specify X,Y pairs. The first
value is used as the X coordinate, and the second as the Y
coordinate.
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Spaces or commas must be used to delimit the X and Y
values. Excess delimiters are ignored. Digits following a
decimal point are ignored (i.e. 123.456 is read as 123).

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

ASCII Absolute Format. The values used in the ASCII
absolute format can range between —16384 and 16383.
Note that only points where X is in the range O to 719 and
Y is in the range 0 to 359 will be visible on the screen. The
following example draws vectors around the perimeter of
the screen.

& «+ pao0,0719,0 719,359,0,359,0,0Z

0,359 719,359

0,0 719,0

Since no format is indicated, ASCII absolute is assumed.
The “a” raises the pen, which is moved to (0,0) and low-
ered. Vectors are then drawn to (719,0), (719,359), (0,359),
and back to (0,0). (Note that the values are delimited by
spaces or commas. The capital Z (a nop) terminates the
sequence. Imbedded carriage return and line feed charac-
ters are ignored.

ASCII Incremental Format. In the ASCII incremental
format you can specify a delta X and a delta Y. These
values are added to the current pen position to obtain a
new end point. The first value is read as delta X and the
second as delta Y. For example to draw a square 100 units
on a side, the following sequence could be used:

& *» pg 100 0 0 100 -100 0 0 -100 Z

—100,0

0,—-100 0,100

[ 100,0

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

4-20

ASCII Relocatable Format. The ASCII relocatable
format allows you to use a relocatable origin to be added
to the incoming X and Y coordinate values. The resultant
values are then treated as absolute coordinates by the
terminal. The relocatable format allows you to use
absolute data as if it were incremental by merely changing
the relocatable origin. For example, symbol elements
specified in absolute coordinates can be drawn in different
locations as shown in the following example.

Example: Draw a resistor symbol stored in absolute
coordinates at screen locations 50,100 and 200,100.

Resistor Data = 9,10
10,78

15. 1S
154 0,20 60,0

35,15
455

se,1e 9,0 8,0
60,10 ' 68,

£ +a50,100]
fspah8,18 10,10 15,15 25,5 35,15

45,5 50,18 68,182
& +200,100J

G s+pah®,10 18,10 15,15 25,5 35,15
45,5 50,10 60,102

AN~ %
éi 58,100 ‘£f288,188

BINARY FORMATS. In binary format all points are
sent in a packed binary format. The coordinate values are
sent using the bit patterns of the ASCII characters listed
in table 4-7. The number of characters required to specify
a coordinate depends on the format used. The values for
X and Y coordinates can be from —16384 to 16383.

Binary Absolute Format. Binary absolute data is
plotted with respect to an origin at 0,0. Four bytes are
required to specify a single end point. A 10 bit coordinate
in the range 0-1023, is sent for both x and y.

The bytes are ordered as follows:

BIT 7 6 5 4 3 2 1
BYTE 1 0 1 X9 X8 X7 X6 X5 HI X
BYTE 2 0 1 X4 X3 X2 X1 X0 LOW X
BYTE 3 0 1 Y9 Y8 Y7 Y6 Y5 HI Y
BYTE 4 0 1 Y4 Y3 Y2 Y1 YO LOW Y




Although it is possible to send coordinates in the range 0
to 1023, only points in the range 0-719 for X, and 0-359 for
Y are visible on the screen. Vectors going off the screen
are clipped. If the data requires scaling, this must be done
before the data is sent to the terminal.

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

X = 0 = 00000 00000 Y = 0 = 00000 00000

HI X LOW X HI Y LOW Y
BYTE 1 = 01 00000 = SPACE HI X
BYTE 2 = 01 00000 = SPACE LOW X
BYTE 3 = 01 00000 = SPACE HI Y
BYTE 4 = 01 00000 = SPACE LOW Y
X = 360 = 01011 01000 Y = 180 = 00101 10100
HI X LOW X HI Y LOW Y

BYTE 1 = 01 01011 = + HI X

BYTE 2 = 01 01000 = ¢ LOW X

BYTE 3 = 01 00101 = X HI Y

BYTE 4 = 01 10100 = 4 LOW Y

An escape sequence to draw a vector from 0,0 to 360,180 is
as follows:

“e+piaSP SP SP SP + C % 4 2
\X=0/ \Y=0/ \X=360/ \Y=180/

ESC * p selects a plotting sequence. The “i” specifies abso-
lute format. The “a” raises the pen up. The first 4 bytes (all
spaces) move the raised pen to 0,0, where it is lowered. The
next 4 bytes specify the point 360,180. After the 4th byte is
received, the pen is moved to that point, drawing a vector.
The capital “Z” terminates the escape sequence. Note that
if spaces are used in the data sequence they are inter-
preted as data resulting in an improper plot.

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

BIT 7 6 S 4 3 2 1
BYTE 1 0 1 < DELTA X >

BYTE 2 0 1 < DELTA Y >

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

DELTA X = -12 = 10100
BYTEY = 01 10100 = 4
BYTE2 = 01 00110 = &

DELTA Y = 6 = 00110
DELTA X
DELTA Y

Graphics Control

The following sequence moves the pen to 360,180 in abso-
lute format, then draws a vector to X = 360—12 = 350,y =
180+6 = 186.

absolute

— —
fepia+ (%49 ])4 & ¢bytel>cbyte2>...Z

7

Short Incremental Short Incremental vectors

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

BIT 786 5 4 3 2 1
BYTEY 0 1 DX14 DX13 DX12 DX11 DX10 HI DELTA X
BYTE2 0 1 DX9 DX8 DX7 DX6 DX5 MIDDELTA X
BYTE3 0 1 DX4 DX3 DX2 DX1 DX0 LOWDELTA X
BYTE4 0 1 DY14 DY13 DY12 DY11 DY10 HI DELTA Y
BYTES 0 1 DYS DY8 DY? DY6 DYS MIDDELTAY

BYTE6 0 1 DYy4 DY3 DY2 DY1 DY0 LOWDELTAY

The following example shows how incremental data bytes
are generated.

DELTA X = -400 = 11114 10011 10000

HI DX MID DX LO DX
DELTA Y = 400 = 00000 00011 00100

HIDY MID DY LO DY
BYTE 1 = 01 11111 = 2 HI DELTA X
BYTE 2 = 01 10011 = 3 MID DELTA X
BYTE 3 = 01 10000 = 0 LO DELTA X
BYTE 4 = 01 00000 = space HI DELTAY
BYTE 5 = 01 01001 = # MID DELTA Y
BYTE 6 = 01 00100 = § LO DELTAY

Table 4-7. Characters Used in Packed Data Formats

ASCIl ASCIl

Character Bit Pattern Characte_r% Bit Pattern
SP 01 0 0000 0= 01 1 0000
! 01 0 0001 1 01 1 0001
01 0 0010 2 01 1 0010

# 01 0 0011 3 01 1 0011
$ 01 0 0100 4 01 1 0100
% 01 0 0101 5 01 1 0101
& 01 0 0110 6 01 1 0110

’ 01 0 0111 7 01 1 0111

( 01 0 1000 8 01 1 1000

) 01 0 1001 9 01 1 1001

* 01 0 1010 : 01 1 1010
+ 01 0 1011 ; 01 1 1011

s 01 0 1100 < 01 1 1100

- 01 0 1101 = 01 1 1101

. 01 0 1110 > 01 1 1110

/ 01 0 1111 ? 011 1111
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Binary Relocatable Format. Binary relocatable The following example shows how relocatable data bytes
format specifies absolute X and Y coordinates in the range are computed.
—16384 to +16383 using 6 bytes. The value specified in
.. . RELOC X = -600 = 11111 01101 01000
the relocatable origin command is taken to be the 0,0 HI X MID X LOW X
point. The actual screen address is computed by the
terminal by adding the relocatable origin to the X,Y pair. RELOC Y = 200 = 00000 00110 01000
HI' Y MID Y LOW Y
BIT 7 6 S 4 3 2 1
BYTE1 0 1 X14 X13 X12 X11 X10 HI X BYTE 1 = 01t imit -2 HI X
BYTE2 0 1 X9 X8 X7 X6 XS5 MID X gz;g g 3 g: gl;g; - < féﬂ ;
BYTE 3 0 1 X4 X3 X2 X1 X0 LOW X
BYTE4 0 1 Y14 Y13 Y12 Y11 Y10 HI Y gz;g ; N g: gg??g - rees :}D z
BYTES 0 1 Y9 Y8 Y? Ye®*YS MIDY BYTE 6 = 01 01000 = ¢ LoW Y
BYTES 0 1 Y4 Y3 Y2 Y1 Y0 LOWY
Table 4-8. Absolute Format Addressing Bytes
0 1 2 3 4 5 6 1 8 19 0 1 2 3 4 5 6 71 8 9
T T T T 1 T T T 1
0O Ja8 8" 8" ®s 88 A% ¢ 0 ®8C W) 350 J#> 7 B el s 4g g Y 4 4!
10 [ K3 [ K3 ., 8- 8. 8/ 80 [ B 2 3 360 +( +) + e ‘e ., - ., +/ +0 +1
2 84 85 86 A7 A8 A3 #: 8; AC &= 370 J+2 +3 +4 +5 <+6 +7 +8 +9 +: o+,
30 18> @2 @ 1y g g 1Y g 0 380 J+<¢ += 4> 2 @ 0 0 g % X
40 JUC 1)y te 1. 00 o 4/ 10 1y 390 |, 7 L C ) e e 0 -, ./
S0 j'2 '3 14 5 g 17 g 19 1. 4. 400 1,0 ,1 ,e ,3 ,4 5 ,6 7 9
60 J1e t= 1> 17 mg owmp o wy owg oy SR I e L I Y B B LY
70 I.‘ "s .l( ll) Il. ll’ ll, "”_ II- Il/ 420 _’ -1 _‘ - _( -) -8 - _, -
80 |l0 "y Ile ll3 ll4 us ue ll7 "8 119 430 -. -/ -0 -1 _2 -3 -4 _S -6 _7
90 (L u; "o "y, "y wn T} I} rill Y 440 -8 -9 - - -<¢ -= - -2 ] ]
100 |#8 o% o4 o' #(C #) 2+ o+ s, o8- 450 |.* .o .8 ) S ‘ (¢ ) . + O
110 2. #/ 900 41 62 43 04 45 6 #7 40 L., .- .. ./ .0 v .2 3 .4 5 )
120 |#8 #9 #: #:; #C o+ 8> £7 s§ $} 470 .6 .7 .8 .9 .: .3 ¢ s > .7
130 s s# 88 $% $& $7 $C $) s+ ¢ 480 |/ /v /% e /8 /% /& /7 /C /)
140 s, $- $. 8/ $0 $1 $2 $3 $4 35S 430 /e /» y /- /770 /v 2 /3
150 Js6 $7 $8 839 s$: $; $C $= ¢> ¢° 500 §/4 /S /6 /7 /8 /9 /: /3 /¢ /=
160 %28 X! X" Xr X$ XX X X X V) 510 |/> /7 0% O' 0™ Of 08 OX O& O
170 J%+ X+ X, %X- X. %X/ %0 2 %3 520 joC¢ 0> 0 Q0+ 0, O- Q. 0/ 00 01
180 j%4 %S5 %6 X7 %8 X9 %: %; X< %= 530 2 03 04 0S5 06 07 08 09 0: O0;
190 %> %7 s® ! IS Y B T I % T Y T 540 J«#¢ 0= 0> 0?7 18 1! 1" 1 18 1%
200 Jac¢ $) 4 4+ s, 8- k. &/ &0 1 S50 18 17 1( 1) 1+ 1+ 1, 1- 1. 1/
210 2 43 84 a5 6 &7 88 &9 &: & 560 10 1t 12 13 14 1S5 16 17 1 19
220 Ja¢c = [ 34 1% ‘a1 oy ‘s % 570 |1: 13 1¢ 1= 1 172 28 2! 2" 2e
230 8 ) e e 0 0 ay 580 |2s 2 28 2 2 2) 2+ 2+ 2, ©2-
240 ‘0 * 2 3 ‘4 ‘5 ‘g 7 '8 ‘9 590 J2. 2/ 20 =21 22 2 24 25 26 2
280 | 5 e e > 42 (R (Y (M (o 600 J28 29 2: 2; 2¢ 2= 2> 27 38 3!
260 (s (X (& ' CC ) (s (+ (, (- 610 |3 3¢ 3% 3% 3% 3’ 3C 3) 3+ 3+
270 JC. ¢/ €0 (1 (2 (3 (4 (5 (&6 (7 620 §3, 3- 3. 3/ 30 3 2 33 34 35
280 J€(8 (9 (: (; (¢ (= O (» Ha N 630 |36 37 38 39 3: 3; 3¢ 3= 3 3?
290 P e X8 Y s ) DdC D)) e ). 640 |48 4' 4" 4s 4% 4% 4t 4’ 4(C 4)
300 1), - ). )/ 0 2 I3 )4 S 650 Jas 4+ 4, 4- 4. 4/ 40 41 42 43
310 )6 )7 )8 )9 d: ;5 e D)= M 660 44 45 46 47 48 49 4:; 4; 4¢ 4=
PN KX IR L Y Y S S S T 670 |4> 4> Sm S1 S® Ss 5§ 5% 54 5¢
330 e e+ e, a- s s/ a0 #1 2 3 680 J|SC S) S+ S+ S, S5- S5, 5/ 50 651
340 |*4 o5 46 +7 +8 49 e e e es 690 |52 53 S4 55 S6 57 58 59 5: S
700 ]5¢ S= 5S> G52 68 6! 6" 67 6% 6%
Note: 8 i1ndicates s "space" character; every 710 |64 6 6( 6) 6% 6+ 6, 6- 6. 6/ ()
coordinate address must consist of the

two characters shown in the table.
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Table 4-9. Incremental (Short) Vector Bytes

7 8 g 10 11 12 13 14 15
! ( ) * + ) - .

-16 -1 -14 -13 -12 -11 -10

Recording Graphics Functions

The key can be used to display and record the
graphics escape sequences or the action of graphics control
keys. The control sequences are entered into the
alphanumeric display each time a command is executed.
The sequences can then be stored on cartridge tape using
Edit Mode or a Record or Copy command. Table 4-10 lists
the graphics control sequences that are generated when
DISPLAY FUNCTIONS is on.

Table 4-10. Graphics Control Sequences Used In
Record Operations

Key Sequence Description
E E E none Graphics cursor controls
none Graphics cursor fast
ko
+ dN

STOP

“n” is the new zoom size

g
E4

ouT * dnl “n” is the new zoom size
* dH
+ dG
. dL
ac

EZi
A
EGi

SHIFT TEXT

+ dS Tums on cursor, jam pat-
* dK tern (if not in scaled Com-
patibility Mode), and turns
on Graphics Text Mode.

AL AL
-
(=N
=

& + mnM “n” is the text size
T ANG & « mnN “n” is the text angle

f +« m0D

& « mnN

& « mP

Note that the DRAW and MOVE commands do not exe-
cute unless the graphics cursor is on.

Figure 4-9 shows the sequences generated when drawing a
simple box. The graphics cursor is initially on and
positioned at 0,0.

Raster Data Transfers

Image data can be transferred directly from the graphics
memory to disc, compatible printer (such as the HP
2631G or HP 7245A) or datacomm. In addition, a disc or a
remote CPU can transfer image data directly to the
graphics memory. The following paragraphs discuss the
data format for such transfers, as well as additional escape
sequences that can be used to control the placement of
image data on the terminal’s display.

0'{*pa213,2132

O % +paz13,213,382,2132
© % +pa382,213,382,1092
O % *ra382,189,213,1092
© & *ra213,109,213,2132

213,213 382,213

00 o

(4] (3]

213,109 382,109

+8,8

Figure 4-9. Recording Graphics Sequences
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RASTER OUTPUT FORMAT. The terminal always
outputs raster data in the same format, regardless of the
destination. This format consists of a start record, 360
data records, and an ending record. The start record
initializes the tranfer and may dimension the display.
Data records consist of a byte count followed by the
proper number of binary data bytes. The data bytes
contain the data for one image line, 720 dots, scanned left
to right. (See figure 4-10.) The display is scanned top to
bottom, so that the first data record represents the top-
most raster line of the display. A data record will either
contain 90 bytes (720 dots) or, in the case of a blank raster
line, will not contain any data. The ending record
terminates the transfer. Escape sequence preambles are
used to differentiate the different types of records.

When transferring the raster data into the graphics mem-
ory, the current drawing mode is used. Jam mode copies
the data exactly, complement mode complements the
memory, etc.

The S and T parameters inform the receiving device of the
size of the picture. Some devices can use this information
to center the picture. If the destination device is the
datacomm, and the G and H straps on the Processor PCA
are closed (DC1 handshake with standard datacomm), a
DC1 control character must be sent by the receiving
device on a record by record basis to initiate the transfer
of each record. That is, each time the receiving CPU sends
DCl1, one raster record will be sent. If this handshake is
not enabled, the entire display is sent without stopping.

SENDING IMAGE DATA FROM CPU TO THE
TERMINAL. Using a format similar to the example
above, a remote CPU can send image data to the terminal.
% * r A is first sent to initialize the terminal for a raster
transfer. Before the binary data for each data record is
sent, an ENQ/ACK handshake must be performed as
follows, to allow time for the terminal to go into binary
mode.

1. Send &+ b 90 W .

2. When the terminal sends back %, send the 90 data
bytes.

This handshake is similar to that used when writing bi-
nary data to tape. If no data is sent (ft+ b 0 W for a blank
line) the ENQ/ACK handshake need not be done. Fewer
than 90 bytes can be sent. As each line is sent, it is drawn
below the previous line, so the data must be sent left to
right, top to bottom. Commands described in the next
paragraph can be used to position the image anywhere on
the screen.

Positioning Commands. When the terminal copies the
graphics memory to tape or other destination, the entire
graphics memory is always transferred. When sending
data to the terminal, however, it is possible to transfer less
than a full screen. The data sent can be positioned
anywhere on the CRT. It is also possible to select and
display only a subset of the data sent to the terminal
(“windowing”). (See figure 4-13.)

¥

¢ 720 Dots
Line 1|
Line 2
Line 3
—~ ~

Line 3680 [

]
|

-:;t:i:rost Dot

Pightmost Dot

Crizfris]ria]ris s [ 717 | 7is[71e|

] 1

T
Ist bute 2nd bute

!9]1]2]3]415]6|?] s]9]1a]11]12]13]1a]1s]. .

One raster line 1s 728 dots.
This 1s transmitted as 98 8-bit butes.
The most significant bit of the first byte 15 the leftmost b1t
of the raster line.

T
last bute

Figure 4-10. Raster Data Format
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X and Y Offsets. Ordinarily, the starting point for draw-
ing raster data is the upper left corner of the screen. That
is, when & + r A is received, the pen position is initialized
to that point. It is possible to offset that point as follows:

G er <xoffset> x <y offset> y A

For example, if it was desired to move the starting point
down 100 dots from the top, and in 40 dots from the left
side (see figure 4-11), then the following sequence would
be used to initialize the transfer:

fer 40x 100y A

Note that the ‘A’ command must follow these or any other
windowing commands. Also, the X offset is truncated to a
multiple of 8 dots. An X offset of 50, for example, would be
interpreted as an offset of 48.

If 90 bytes (720 dots) were sent in the above example, each
raster line would exceed the right side of the screen by 40
dots. This overflow is ignored.

An example to illustrate the transfer of a small raster
image to a specific point on the screen is shown in figure
4-12.

Graphics Control

Windowing Commands. It is possible to set up the ter-
minal to ignore specific raster lines and data bytes before
a transfer is initiated. This allows the user to window out
a selected portion of the data.

These escape sequences can be entered locally or can be
sent before the raster transfer begins. The commands are
as follows:

B
<¢horizontal window address> m Gives the number of
dots to ignore at the

start of each line.

Gives the number of ras-
ter lines to skip at the
start of the picture.

<vertical window address > n

Gives the number of
dots to draw in each
line.

¢horiz. window dimension > p

Gives the total number
of raster lines to draw.

<vert. window dimension > q

Normal raster starting point is the upper-left corner

(X=@,Y=359) ,

188 down

40 my— (48,259) ESC # r 48x 100y R

offset.

PICTURE WITHOUT OFFSET

The starting point can be
All offsets are
relative to the upper-
left corner,

PICTURE WITH OFFSET

Figure 4-11. Raster Data X and Y Offsets
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A smaller than full screen image can
be positioned anywhere on the display.

Y OFFSET=50

-

10

L

X OFFSET=400

o

-

360

K 728

408x 58 v R

Sv
S¢

mmMmmm
L) ) 2 4
OO0
[ogia gl = gl ]

18
lines

.o e e

e -

5¢ ... 15 data bytes = 48 dots!

Figure 4-12. Raster Data Positioning

These commands will be explained by the use of an exam-
ple (see figure 4-13). The escape sequence & # r 40m 10n
400p 1000G would be interpreted as follows:

1. The first 10 raster lines would be ignored (10N).
2. Only the next 100 raster lines would be displayed
(100Q). Any succeeding data would be ignored until the

next raster dump started, as signaled by & + r A.

3. On the 100 raster lines which would be drawn, the first
40 dots (40M) would be ignored.

4. After the first 40 dots are skipped, only the next 400

dots are drawn (400P). Any data on the raster line after
that is ignored.
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The result of this would be to display a 400 by 100 dot
subset of the original 720 by 360 picture. The P and @
commands select the size of the subset, and the M and N
commands determine where the subset is located in the
original data.

As with the X offset parameter, the X window address (M)
and the X window size (P) are truncated to the nearest
multiple of 8 dots.

Offset and window parameters stay in effect for succeed-
ing pictures until they are explicitly changed or the ter-
minal is (hard) reset.
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A "window" of raster data
can be displayed.

-F
o By selecting a window
18 (Y window address -1@N) only a spec?fied area’
40—F of the raster data will
" ’ be displayed, and all
% ;;ndou 188 (Y window dimension) other raster data will
address ’ .
o 1000 368 be 1gnored
k—as00—
[¥% window
dimension] Esc # r 40m 10n 480p 1900
490P (Selects the window!

— sC % r 430x 120y A
iSpecifies the offset
and starts the transfer
into graphics memorvyi

-

b 720

If no offset 15 specified,
the windowed data 1s drawn
in the upper left corner.

X and Y offsets can be
used to position the
windowed data.

Figure 4-13. Raster Data Windowing

READING THE GRAPHICS MEMORY. A remote
CPU can read the data stored in the terminal’s graphics
memory. To read the entire display, the command
sequence “TRANSFER ALL FROM GRAPHICS TO
DATACOMM?” can be used. It is also possible to read a
subset of the display, as follows:

1. AnX and a Y offset are specified to select the upper left
corner of the area to be read.

2. The sequence & + r A is sent to initialize the terminal
for reading.

3. The sequence &t * b <count> R (DC1) is sent to read the
desired number of data bytes in each scan line.

Example:

The CPU sends % + r 80x 100y A to select the area to be
read.

The CPU sends & » b 10 R to read 10 bytes (80 dots).
The terminal sends back 10 bytes.

The CPU sends &t « b 10 R to read 10 bytes in the next
(lower) scan line, etc.
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SUMMARY OF COMMANDS. As with all paramete-
rized sequences, as many lower case commands as desired
can be concentrated together. An upper case command
terminates the sequence. All of the commands in table
4-11 begin with & * r.

Any raster formatting parameters should be placed before
the “A” in the sequence; otherwise, the current parame-
ters will be in effect when the “A” (prepare for raster
dump) is executed.

THIS NOT THIS

Eer 10m 15n 525p S0g A E+r a 10m 15n 525p 50Q

Graphics Hardcopy Operations

An HP 2631G Printer or HP 7245A Plotter Printer can
print the contents of graphics memory. The printer is
interfaced to the terminal using the ROM/HP-IB PCA.
Procedures for configuring and installing this accessory
are contained in the Installation section. The printer must
be assigned as the “Destination” device then the raster
data is transferred as described previously (refer to
“Raster Data Transfers”).

A video hardcopy subsystem is also available to make
printed copies of the graphics display. The video hardcopy
subsystem uses the HP 13254A Video Interface. Instruc-
tions for installing and configuring the interface are given
in the Installation section. Procedures for making video
copies are given in the Commands section. If the interface
is configured as address 04 (refer to the Configurations
section and the 132544 Installation and Service Manual,
part no. 13254-90001), a PRINT command (Mark File
Header on External Printer) can be entered locally at
the terminal or sent from a computer. Copies can also be
initiated manually from the hard copy unit itself.
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Table 4-11. Summary of Raster Dump Commands

Bwor
Sequence Description
A Prepare for raster dump.
B End of raster dump.
c Erase screen.
D Tum video on.
E Retum raster status. Upon receipt of DC1 (if G

and H closed), the terminal retums one byte of
status, interpreted as follows:

8l7]6]s5]4a]3]2]1
0 | 1 | o |1/0[1/0|1/0|1/0|1/0

ENQ/ACK ;I RESET

1 = ENQ/ACK handshake

1 = Terminal has
enabled been reset
ERROR READY

1 = Error has occurred 1 = Terminal is ready

for raster data

REPEAT
1 = Repeat the transfer

Not used.

Not used.

T o m

Not used.
I Set all parameters to default value.

J Return raster size status. The terminal returns
the string *720,360°.

K Return model number. The string 2647F is re-
turned.

Not used.

Horizontal window address.
Vertical window address.
Not used.

Window horizontal dimension.
Window vertical dimension.
Not used.

Horizontal size of picture.
Vertical size of picture.

Not used.

Not used.

Not used.

X offset.

Y offset.

NOP.

N < x £ < ¢ 4 0 2 p BV O Z X




Graphics Text

Text strings can be written directly into the graphics
image memory. An internal character generator converts
the ASCII codes into a dot matrix representation which is
drawn as vectors. The character set includes upper and
lower case (96 characters) and will be drawn as a 5 by 7
matrix in a 7 by 10 cell, with descenders for lower case.
This character set is in addition to the normal al-
phanumeric character set. While this character set may
seem redundant, it offers the following advantages:

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

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

® Characters can be slanted 45 degrees for an italics-like
effect.

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

® In zoom mode, characters in the graphics memory are
magnified.

Figure 4-14 shows the graphics character set.

KEYBOARD CONTROL OF GRAPHICS TEXT.

Graphics text can be entered directly from the keyboard.
The backspace, carriage return, and line feed functions
work as expected (even on inverted text), making it easy
to add or edit titles and labels. A summary of keyboard
operations affecting Graphics Text Mode is given in table
4-12,

Graphics Control

Table 4-12. Graphics Text Keyboard Functions

KEY

DESCRIPTION

TAB

Enicy

Selects the graphics image memory as the
destination for all text. Characters entering from
the keyboard, datacomm, or disc are drawn as
vectors in the graphics memory using the current
text size and angle (see the and keys).
The drawing mode is initially set to jam pattern to
allow for backspacing and retyping of characters.
The graphics cursor indicates the position of the
next character. Moving the graphics cursor will
cause the next text line to begin at the new cursor
position. The carriage return, line feed, and
backspace functions work normally.

Terminates Text mode.

Increases the character size from 1 to 8X. The
smallest character is a 5 by 7 matrix in a 7 by 10
cell. Increasing the size makes the dots bigger
while the character is still drawn as a 5 by 7
matrix.

Sets the character orientation (multiples of 90
degrees) and turns slant on or off.

Spaces one graphics text character to the right.
(The actual direction of movement will depend on
the text orientation.)

(Vertical Tab). Spaces one graphics text line up.
(The actual direction of movement will depend on
the text orientation.)

In addition, the following keys function in the same manner as
for alphanumeric text characters:

e
LINE |
RETURN | , | EiRE ¢

[, [, 3. &€

abcdefghi jklmnopqrstuvuxyz
ABCDEFGHIJKLMNOPQRSTUYWXYZ
I "#$%&’ () *+,-.,/0123456789:
$<=2200N1~_ M0

Figure 4-14. Graphics Text Characters
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PROGRAM CONTROL OF GRAPHICS TEXT. All

NORMAL SLANTED

of the parameters for graphics text can be set pro- TEXT SIZE
— W
t of another % - HP «
or as part of another % * m sequence. /
. . Ex

lest character, a 5 by 7 dot matrix character in a 7 by 10

[ 4
the screen. A size of 2 uses 4 screen dots for each character
dot (2 X 2), and so on (see figure 4-15). A size of “1” is the

[ 6 |

7

grammatically. Commands are of the form: % * m

Size. The ASCII characters 1 through 8 specify the H P ”
. . o .

cell. Increasing the size increases the size of the dots. If a

default.

Text Direction. This command uses the ASCII

characters 1 through 4 to specify the text orientation (see /

figure 4-16). This also changes the direction of line feed, L8

AP

<parameter> <command>. The command can be alone
character size for graphics text. A “1” indicates the smal-
text size of 1 is specified, each dot in the cell is one dot on
Set Graphics :

E < > Fl
Text Size: tomSstzerm /I I /F
carriage return, and backspace.

Figure 4-15. Graphics Text Sizes

1 — Normal (upright, the default)

2 — Rotated 90 degrees counter clockwise

3 — Rotated 180 degrees counterclockwise (inverted) Slant. The graphics text characters can be slanted 45
4 — Rotated 270 degrees counter clockwise degrees for an italics effect.

Set Graphics ‘Turn On Graphics

. . & #« m <orientation> n & +mo o~
Text Orientation: Text Slant: ﬂ
Turn Off Graphics & *mp
Text Slant:
ANGL 1-4)
SLANTED? (Y OR N) N

I - hsl

I paeid04-332[MmanD

£ [

- X

® U XT ANGLE (1-4) 3

- c SLANTED? (Y OR N)

XT AHGL 1-4) - % R -
SLANTED” <1 05 ) 4 L

o} -

a ® 7 -

il e TAGT A

o 3 \

GHewlett-Packard 1

ANGL 1-4)
SLANTED? (Y OR N)

A e 1-4)
SLAMTED? (Y OR M) N SLANTED? (Y OR N) v

Pk ARG~

I
.\\
Y
Rl
\'1 \
N e

ANGL -4) 1
SLANTED? (Y OR N)

Figure 4-16. Graphics Text Direction
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Justification/Origin. Text strings can be automa-
tically right or left justified, or centered about a specified
point. An ASCII character 0 through 9 indicates the origin
(justification and base line) for characters with respect to
the current pen position. This function is useful when
drawing labels. (Refer to the Label command.)

Set Graphics

< iqin?>
Text Justification: T * m <origin> g

If text is left justified, the current pen position is the left
margin. Center causes the label to be centered on the pen
position. Right justify selects the pen position as the right
margin. Bottom, middle, and top select the base line for
the line of text.

LEFT CENTER

8 MIDDLE

1 F BOTTOM

The numbers 1-9 represent the cursor position with
respect to the character cell used for graphics text
characters. The number 0 represents the cursor posi-
tion with respect to the character (not this cell).

For example, if text was to be right justified and set with a
base line on top of the normal character position, the
number “9” would be used. Figure 4-17 illustrates the
various text positions.

When centering or right justification is used, the text
strings are buffered (stored) until all of the characters in
the string have been received. The string end is detected
by a CR or LF. The string is not displayed until the CR or
LF is received. This may be confusing when entering text
from the keyboard. The maximum length of a string when
center or right justifying is 80 characters (not including
the CR(LF)). In all cases, data written beyond the edge of
the screen is lost. There is no automatic RETURN when
the screen boundry is reached.

Graphics Control

Turning Graphics Text On and Off. Graphics
text mode can be turned on or off from a program. These
two commands use the % * d sequence but are discussed
here under graphics text for completeness.

On. This command will cause Graphics Text Mode to be
turned on. All displayable characters will be stored in the
graphics memory. If the command is entered from the
keyboard using the keys the graphics cursor is
turned on to indicate the position where the next
character will be displayed. The drawing mode is initially
set to jam mode to permit overstrike replacement of
characters. A difference mode, such as set or complement,
can be selected at any time.

Text is drawn using the current text assignments for size
and orientation. Graphics text mode accepts CR, LF, BS,
HT, and VT as control characters. The » =, v
and [ o | keys can be used to position the graphics cursor in
character increments.

Turn On Graphics

Text Mode: Teds

If the graphics cursor is moved or a DRAW or MOVE
command is executed, the graphics text margin is moved
to the new cursor or pen position.

Characters are drawn using the current drawing mode
(set, clear, or jam). If set mode is used, entering a charac-
ter, backspacing, and entering a second character causes
an overstrike. If jam mode is used, the new character will
replace the old character.

If a lower case “s” is used, additional escape parameters
can be appended to the sequence. Otherwise the next
characters will be routed to the graphics memory.

Examples:
& ¢+ d s k 100,100 o B— set graphics memory

position cursor at 100,100

turn on cursor

£+ dS This is a text stringh

Off. This sequence turns off graphics text mode and re-
stores normal alphanumeric operation.

Turn Off Graphics

Text Mode: Tedt

Graphics Text Status. You can check the current text
settings with a graphics text status request. Refer to the
Status section for additional information.
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Left-Justified

Hewlett-Packard
19400 Homestead Road
Cupertino, California 95014

Center-Justified

Hewlett -Packard
19400 Homestead Road
Cupertino, California 95014

Right-Justified Esc*mlQ

Hewlett-Packard —
19400 Homeatead Road
Cupertino, California 95014

Esc*mBQ

=

Left-Justified

_|_
Esc=*m30 n
Estl::thQ.l.Il

Center-Justified Right-Justified
Esc*méQ Esc*m9Q |:
— —

EsngQ E EsgmBQ H_

Esc*md4Q Esc*m?7Q

el e ]y

Figure 4-17. Graphics Text Justification

Label. This sequence is used to send a single record of
graphics text to the terminal. The characters are stored in
the graphics memory using the current text size, angle,
slant, and justification. The label is drawn beginning at
the current pen position.

Graphics

3 L
Text Label: £+ 1 ctext string> % (‘r)
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The record must end with a CR, LF, or both. A CR moves
the pen to its original position when the label command
was first received. An LF moves the pen down one line
(character spacing). Note that the actual directions moved
following a CR or LF depend on the text orientation
selected.

The maximum record length is 80 characters, not includ-
ing the ESC * 1 preamble or the CR(LF).

Example: %*1This is a sample label®'




Compatibility Mode

Compatibility Mode allows the terminal to plot data in-
tended for a terminal using a display with 1024 by 1024
addressable points. This mode makes it possible to use
graphics programs developed for use with other graphics
terminals with a minimum of reprogramming.

The terminal operates in two submodes while in Compati-
bility Mode. In Alphanumeric mode the terminal simply
displays alphanu.meric data on the screen as in normal
operation. In Graphics mode the terminal responds to al-
phanumeric data as vector coordinates. Normally the ter-
minal will be switched between these modes to display
messages, plot graphics figures, and then display addi-
tional messages. These modes are controlled with several
control sequences. (These sequences are ignored or acted
on differently if the terminal is not set for Compatibility
Mode.) Table 4-13 lists the terminal’s responses to Com-
patibility Mode control sequences.

Graphics Control

If delays are required, the baud rate can be lowered or fill
characters added to prevent data loss when operating the
terminal at high speeds. Refer to the Data Communica-
tions section.

Vectors are drawn using the current line type and line
drawing mode. This gives you the capability of drawing
dotted and dashed lines, etc. by changing the program to
send the additional escape sequences. In general, all of the
normal features of the terminal (display enhancements,
tape control, etc.) are available only in the Alphanumeric
mode.

Compatibility Mode is turned on by selecting either scaled
or unscaled operation. Escape sequences controlling Com-
patibility Mode begin with &+t. This preamble is then
followed with one or more commands. These commands
are listed in table 4-14. As in all other escape sequences, a
capital letter ends the sequence. Figure 4-18 contains
examples of typical escape sequences.

Table 4-13. Compatibility Mode Control Sequences

CONTROL
SEQUENCE DESCRIPTION RESPONSE
) Read status and alpha cursor position <status byte><HI X><L0O X>
<HI Y><LO Y><terminator>

t0 110001 01

Harg Copy Unit
0 = not ready
1 = ready

Linear Interpolation
(oft)

The terminal will return one of the following characters as the status byte: 1 -

L_ Auxiiary Device (inactive)
Margin

1 = margn 1
0 = margin 2

Mode
0 = Graphics Mode
1 = Alpha Mode

Margin 2, Graphics Mode
3 - Margin 1, Graphics Mode
5 - Margin 2, Alpha Mode
7 - Margin 1, Alpha Mode

% Read graphics cursor position
(20 ms delay)
&%
% Read graphics cursor position when key struck
%% Make hardcopy
&% End graphics mode, clear screen, and home cursor
% Go into graphics mode (draw vectors)
Y Go into alpha mode
% Backspace (H¢). Moves 1 space left (14 units)
% Horizontal Tab (I°). Moves 1 space right (14 units)
% End graphics mode
Le Line Feed (J°). Moves 1 line down (22 units)
% Vertical Tab (K¢). Moves 1 line up (22 units)

CHI X><L0 X><¢HI Y><LO Y><terminator>

CKEY>CHI X><LD X><HI Y><LD Y><terminator>

NOTES
The terminal will normally respond with an % character when an % character is received. Compatibility Mode disables the terminal's %/
handshake. Compatibility Mode causes most control codes to be ignored.

The Read Status, alpha cursor position, and graphic cursor position cause block transfers to the computer systems. If the computer
system does not use the DC1/DC2 handshake, straps G and H on the Processor PCA must be OPEN for these transfers to occur.
(Refer to “Mufticharacter Transfers” in the Commands section.
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COMPATIBILITY MODE STRAPS. Compatibility
Mode operation is controlled by Keyboard Interface
switches P and Q. These switches can be set manually or
programmatically using the %&s. . . sequence. The P
and Q switches determine the terminal’s mode of
operation after being initialized (power up or full reset).
The switches are interpreted as follows:

DESCRIPTION
(Open=1, Closed=0)

SWITCHES

P Q

Normal graphics operation

Unscaled Compatibility Mode
(expanded data comm buffer)'

Scaled Compatibility Mode
(expanded data comm buffer)'

Normal graphics operation (expanded
data comm buffer)

! To obtain the larger buffer, the P and Q switches must be set
physically. Refer to Section V.

In addition, when in Compatibility Mode, you can select
the following optional capabilities:

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

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

Page Full Break. When this strap is in, the terminal
will send a 200ms break signal to the computer after the
35th line of text is displayed. The terminal may also be
set to BUSY (see Page Full Busy). When out, the strap
will cause the cursor to home and the next 35 lines of text
to be set with a left margin at x = 256. This strap is
ignored in Unscaled Mode.

The commands to control these strap options are listed in
table 4-14. Refer to the manual for the replaced graphics
terminal for additional information on the operation of
these straps and how they should be set.

GRAPHIC DATA. There are differences in display size
(720 X 360 for the HP 2647F versus 1024 X 780 for other
terminals) and line length (24 lines of 80 characters for the
HP 2647F versus 35 lines of 74 characters for other
terminals). See figure 4-19.

Table 4-14. Commands for Selecting Compatibility Mode

COMMAND

CODE

TURN SCALED COMPATIBILITY MODE ON (P open)
TURN UNSCALED COMPATIBILITY MODE ON (Q open)

TURN COMPATIBILITY MODE OFF (P,Q closed)

S&s1po0aQ
Ee¢sOp1t1a

Fe¢&s0po0AQ

The following commands simulate straps used on other graphics terminals:

1 — Carriage retum and EOT
2 — No carriage return, no EQOT

SET PAGE FULL BREAK STRAP
0 — Out (Normal position)
1—1In

SET PAGE FULL BUSY STRAP

0 — Qut
1 — In (Normal position)
NOP

SET GRAPHICS INPUT TERMINATOR STRAP
0 — Carriage return only (Nomal position)

£+ t <bytel> a

% + t <bytel> b

£+ t <bytel> ¢
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kF&s 1 po0aQ

A.) Turn on Compatibility Mode

Turn on unscaled
Compatibility Mode
\ / /

k¢ s 0poOQ

C.) Turn off Compatibility Mode

Turn on scaled Compatibility Mode

No terminator
k& s 0p1Q@ K+t 2a1lc1B
Select page full busy

B.) Turn on Compatibility Mode and select straps

Turn off Compatibility Mode

Send Break after page full
I\

/

Computer

. Museum

Figure 4-18. Turning on Compatibility Mode

(0,780) (1023,780)

ie——— 74 CHARACTERS —»:

35
(0,0) (1023,0)

798,720 POINTS
2590 CHARACTERS

A ) TEKTRONIX 4010

(0,359)

(719,359)

{<——— 80 CHARACTERS ——»:

24
(0,0) (719,0)

259,200 POINTS
1920 CHARACTERS

B.) HP 2647F

Figure 4-19. Comparison of a Terminal with 1024 x 780 Display and the HP 2647F

Graphic data can be drawn either scaled or unscaled. Scal-
ing divides X coordinates by 2, and Y coordinates by 128/
59. This maps the 1024 x 780 display into 512 by 360. This
allows a program written for the 1024 X 780 terminal to
run unchanged, and still display the entire picture (with
some loss in resolution). The image doesn’t cover the en-
tire screen (only going to X = 512). The remainder can be
used as a dialog area for alphanumeric text (see figure
4-20).

Unscaled mode shows a 720 by 360 subset of the 1024 x
780 picture. The area this covers can be changed by modif-
ing the value of the relocatable origin (and redrawing the
picture). The relocatable origin is subtracted from all in-
coming coordinates in unscaled mode. If this is set to 0,0
(the default) the range X = 0 to 719, Y = 0 to 359 will be
displayed (see figure 4-21).
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— 74 CHARACTERS —————— |
780 360
1024 x 780 IMAGE AREA Scaled Mode (This area available
1024 x 780 Image Area for alphanumeric
dispiay..)
35
360 hines {Text Size and Slant (Set margins, then
are disabled 1n Scaled Mode - type in alphanumeric
mode. EB AR
HP 2647F
o} o}
o} 720 1024 0 720
Disptay Comparison HP 2647F Display in Scaled Mode

Figure 4-20. Scaled Data

780 780 780
HP 2647F
720 x 360 Subset
. 570 1024 x 780 IMAGE AREA
Relocatable Origin:
ESC * m 0,420J HP 2647F
420 720 x 360 Subset
| L 360
| Reloitable Origin: HP 2647F
i 10 |0 " m0.210) 720 x 360 Subset
| ! Reloctable Origin:
[ | ESC * m 0,0
0 L 0 ' 0
0 720 1024 0 720 1024 0 720 1024 S
780 780 780
HP 2647F
720 x 360 Subset
Relocatable Origin: 570 = ———
ESC * m 245,420J HP 2647F
420 - — — — 720 x 360 Subset 2360
: Reloctabie Origin: HP 2647F
' 210 |- — ESC " m 245210 720 x 360 Subset
I | Relocatable Origin:
| | ESC * m 245,0J
0 o ' 0
o] 245 1024 0 245 1024 0 245 1024
Changing the Relocatable Origin (ESC * m x,y J) on 2647’s Display to Cover the
Entire 780 x 1024 Display in Unscaled Mode

Figure 4-21. Unscaled Data

Setting the origin to 0,360 would cover the area X = 0 to GRAPHICS DATA FORMAT. In Compatibility mode

719, Y = 360 to 719. To display an area larger than 720 x the graphics data is formatted as two-byte coordinate

360, you must change the scaling statements in the pro- values. The lower five bits of each byte are used to make a

gram. The advantage of unscaled mode over scaled mode is 10 bit (0-1023) coordinate. Data sent to the terminal must i
that unscaled allows you to use the entire available dis- have the “Y” coordinate sent first; ( ,
play area (see figure 4-21). <Upper Y> <Lower Y> <Upper X> <Lower X>.
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When data is returned to the computer (cursor position,
etc.), the X coordinate is returned first; <Upper X>
<Lower X> <Upper Y> <Lower Y>.

Data bytes sent to the terminal use bits 6 and 7 to indicate
the byte is an Upper byte, a lower Y, or a lower X. Bit 8
(parity) is not used.

Bits

0 0 Upper X or Y byte
0 1 Lower X byte
11

Lower Y byte

These identifying bits allow you to send only the changed
portion of a four byte address. The following data bytes
must always be sent:

® Lower X byte
® Any changed byte
® Lower Y byte if the Upper X byte has changed

Table 4-15 can be used to determine address bytes. For
example, to plot the points (0,0), (0,31), (256,31), (256,0)
the following sequence would be used:

Y=0 X=0 Y=31 X=256 Y=0 X=0

% SP\ SP® SP@ (8 SP \ SP e %

/

Turn on Return to
graphics mode alphanumeric mode
0,31‘ P 256,31
0,0 L= J 256,0

Graphics Control

TEXT. Text can be placed in either the alphanumeric
memory or in the graphics memory. If the terminal is set
for alphanumeric text, the text will be sent to the
alphanumeric memory. This is generally the most useful,
as text can be scrolled, edited, erased, etc. without
affecting the graphics image. If you select graphics text
(%*ds), text will go into the graphics memory. Text to be
written to the graphics memory can be scaled or rotated.
(Refer to Graphics Text for additional information.)

When text is written to the graphics memory, the graphics
cursor is moved to indicate where the next character will
be stored. (The alphanumeric cursor is only used when
data is stored in the alphanumeric memory.) This differs
from terminals that have only one mode for text and dis-
play the graphics cursor only when waiting for graphic
input from the user.

Scaled Mode Graphics Text. In Scaled Mode,
text is initially written into the graphics memory, the size
is fixed to allow for 35 lines of text. The text angle is set at
0 degrees and unslanted. The text origin is set to the left
and bottom. These settings allow the “Page Full” feature
to work properly and existing software to run without
changes. If you do not require the Page Full feature, you
can not change the text settings. You can redirect the text
to the alphanumeric memory.

Unscaled Mode Graphiecs Text. In Unscaled

Mode, the text size is unchanged and graphics text mode is
not initially turned on. Text is stored in the alphanumeric
memory unless the graphics text mode is specifically ena-
bled.
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Table 4-15. Coding of Compatibility Mode Graphics Data

Low Order Y Low Order X
X or Y Coordinate
DEC. ASCHl DEC. ASCH
0 32 64 96 128 160 192 224 288 320 352 384 416 448 480 96 \ 64 [ ]
1 33 65 97 129 161 193 225 289 321 353 385 417 449 481 97 a 65 ~
2 34 66 98 130 162 194 226 290 322 354 386 418 450 482 98 b 66 B
3 c [

High Order X & Y
Low Order Y Low Order X
X or Y Coordinate
DEC. ASCH DEC. ASCH
512 544 576 608 640 672 704 736 768 800 832 864 928 960 992 96 \ 64 L
513 545 577 609 641 673 705 737 769 801 833 865 929 961 993 97 a 65 bl
514 546 578 610 642 674 706 738 770 802 834 866 930 962 954 98 b 66 B
515 547 579 611 643 675 707 739 mm 803 835 867 c 67 c
804 836 858 a4 0
T80T B®W 8N
808 840 872
809 841 873
810 842 874
811 843 875
812 844 678 .
813 45 - @77
S 814 848 a8
815 847 879
816 848 880
529 561 593 625 657 689 721 753 785 817 849 881 913 945 977
530 562 594 626 658 690 722 754 786 818 850 914 946 978

High Order X & Y

e ASCII

Example: 340Y,70X is found as follows:
340Y = 42 (upper Y) 116 (Lower Y) 70X = 34 (Upper X) 70 (Lower X)

340Y,70X — » t " F
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SECTION

0

COMMANDS

INTRODUCTION

Control of mini-disc drives and HP-IB devices, such as
printers and plotters, is effected using comands. Com-
mands entered into the terminal locally from the keyboard
or from a program running on a remote computer using
escape sequences (see figure 5-1).

The terminal incorporates a feature called “cartridge tape
emulation” to make it compatible with programs devel-
oped for 264X terminals containing tape units. Using this
feature, data can be stored in disc files and manipulated
as though on tape. As a result, some of the terminals
commands, such as Rewind, which are obviously meant for
tapes, can be executed, although the terminal contains no
tapes. Tape emulator commands can originate from either
the keyboard or a program.

This section is divided into four parts; the first part
discusses data operations, the second part discusses
commands entered locally from the keyboard, the third
part concerns execution of a set of commands stored on
the display or a disc file, and the fourth part discusses
commands originating from a program running on a
computer.

Table 5-1 lists the commands, gives a brief description of
each command, and indicates the section in which the
command is discussed in detail.

FROM
KEYBOARD

COMMAND DISPLAY
CHANNEL (LINES 1-22)
(LINE 23)

TYPE IN
COMMAND AND PRESS
CNTL AND COMMAND
KEYS

TYPE
WHOLE
COMMAND

DEVICE

CONTROL

FROM
PROGRAM

Figure 5-1. Means Available for Device Control
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Table 5-1. Commands and Softkey Labels

COMMAND PAGE FUNCTION COMMAND PAGE FUNCTION
APpend* 5-18 Add data to the end of an existing file. Enable/ 5-23 Turns on and off Edit, Record, and Verify
Disable modes and toggles the graphics/numer-
Assign 5-19 | Assign the device(s) or disc file(s) to the ic keypad between operation as a
6-4 logical file names Source, Destination, graphics or numeric keypad.
7-2 LOG, Printer, CTUL, CTUR, or a file-
name selected by the user. EXecute 5-24 | Executes a group of commands located
on any selected source device. (Execu-

BYE 5-19 | Ends use of current user.group label tion of the commands can be suspended

7-2 assigned by the HELLO command before completion by the SUspend
sequence to be used on the header and command and then resumed using the
trailer pages on the shared printer RESume command.)
listings.

EXIT 5-24 | Terminates execution of commands

CALENDAR 5-20 | Displays a one-month calendar on the being executed using the EXecute
CRT with the specified date highlighted. command. Also, terminates execution of
If no date is specified, displays the a Terminal Basic program.
month containing the current date
(provided a date has been set using the FIND 5-24 Positions a CTU Emulator file on disc to
Set command). an absolute or relative (+ or —) file

number. Also positions a CTU Emulator

CLOse 5.20 | Erases from the screen any data on the file on disc to the end-of-data mark.
message, command,or user softkey
labels line(s). FORmat * 5-25 | Records, on a disc, the sector in-

formation required to make the disc

COmpare 5-20 | Makes a byte-by-byte comparison of compatible to the terminal file system.

6-15 | each record, file, or volume on the Enables selection of stagger. A disc
selected disc files or device(s). must be formatted before it can be

used.

Copy 5-21 | Copies a selected amount of data (line,

6-9 file, ali data in the currently-selected | forms Accesses Forms (Format) mode which

7-3 workspace starting at the cursor line, or enables drawing forms for data entry,
an entire volume) from the selected displaying the forms, and entry of data
source (display, disc file, HP-IB device, in the forms. (Refer to the Data Entry
or volume) to the selected destination and Forms Design manual for infor-
(any destination device). mation on Forms mode.)

CReate* 5-22 | Prepares either a disc or a file area on | HELLO 5-25 | Enables selection of the names to

6-3 disc for data storage. 7-2 appear as the user and group identities

) . on the header and trailer pages of
Fo.r a disc (vqume).: a volume label is listings on shared printers.
written on the disc and space is
allocated for the directory. Any previ- | yaynad 5-5 | Enables selection of the graphics key-
O e e | oad on tne keyooard o e inr 2
is written and directory space allocated. graphics or numeric keypad.
For a file: opens an area on disc for | Mark 5-25 | Closes a file when applied to a disc and
future storage of a file. The size and type writes a file mark on a CTU emulator file
(ASCH or binary) are selectable by the when applied to a “tape”.
user.

PAck * 5-25 Deletes all purged files from a disc and

DIAL 5-22 Operates through the 13265A Modem 6-14 shifts the data on the disc to fill the

8-2 Pod to automatically dial a selected vacated space.
telephone number.

PURGE * 5-26 Deletes a disc file or volume. (Refer to
disc 5-4 The commands Append, Create, For- 6-13 | the UNpurge command.)
mat, Pack, Purge, Rename, and Un-
purge, are accessed through the “disc” | REName * 5-26 | Enables renaming an existing disc file or
label. 6-14 disc (volume).

Display * 5-23 | Enables entry and display of data on any | REPort * 5-26 | Generated from a program to cause the
of the four workspaces and the message terminal to send the completion status of
and command lines. the last command (successful or un-

successful) to the program on the

EDIT 5-24 Enables transfer of data from a file to datacomm line.

6-12 | the display where it can be edited, then
to another file as it rolls off the display | RESume 5-26 | Used to resume execution of a group of
screen. commands previously activated by the

EXecute command and suspended by
SUspend command.
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Table 5-1. Commands and Softkey Labels (Continued)

COMMAND PAGE FUNCTION COMMAND PAGE FUNCTION
REwind 5-27 | Used to rewind the specified set of CTU | Test 5-30 | Enables testing the terminal, disc drive,
emulator files to the beginning of the set 13-6 the datacomm line, or the data path to a
of files. selected HP-IB device or terminal in a
network.
SET 5-27 Enables setting the time (hours, min-
utes, and seconds) or date. text Accesses Text Preparation mode which
enables editing and adjustment of text.
SHow 5-27 Depending on the accompanying pa- (Refer to the Data Entry and Forms
6-4 rameter, displays the assignments re- Design manual for information on Text
corded in the Assignment table, the Preparation mode.)
name of the mounted disc (volume), the
files on the currently- mounted disc, | TRansfer 5-31 Copies binary (8-bit) data (line, file, or all
names of the purged files on the 6-10 | data in the currently selected workspace
currently-mounted disc, the number of starting with the cursor line) from any
the CTU emulator file currently pointed selected source device to any selected
to by the “file pointer”, the time, or the destination device. (The TRansfer com-
date. mand is similiar to the Copy command -
refer to the “Data Movement” paragraph
SKip 5-29 Positions a device to a relative line or in this section.)
beyond an end-of-data mark.
UNpurge * 5-31 Restores a previously purged disc file
SUspend 5-30 | Interrupts execution of a set of com- 6-14 | provided the PAck command has not
mands initiated using the EXecute been used on the disc (volume). Also,
command. Execution of the commands used to restore a previously-purged
can be resumed by using the RESume volume.
commands.
VERi fy * 5-32 | Checks the CRC’s on the mounted disc
TELL 5-30 | Enables sending a message of up to 80 6-16 | (volume).
characters to any destination device.

NOTE: Commands followed by an asterisk

CARTRIDGE TAPE EMULATION

Cartridge Tape Emulation is a feature which enables the
terminal to respond to tape commands. The tape
commands may originate from the keyboard or from
escape sequences sent from a host computer. This feature
is useful in data entry applications when Forms Mode
data is stored on a diskette in local mode. Also it provides
backward compatibility with other 264X terminals that
use cartridge tape units (i.e., previously written programs
to control the tape units can also be used to drive the
Cartridge Tape Emulator). Refer to Section 6 for a
discussion of tape emulation.

DATA OPERATIONS

The terminal operates on two types of data, referred to in
this mannual as ASCII and binary. (The data type is
significant in four commands; APpend, COmpare, Copy,
and TRansfer.) The significant characteristics of the data
types are described below:

ASCII: Normally, for ASCII-type data, only the seven low-
order bits are considered significant. Examples of ASCII
data include text, forms, data recorded from forms, and
LISTing of a Basic program. In general, anything that can
be represented on the terminal display can be represented
as ASCII data.

(*) are accessed through the

“disc” softkey.

BINARY: All eight bits of each byte are considered
significant. Graphics raster data is an example of binary
data.

Some devices are typed; that is, the terminal can tell
whether their data is ASCII or binary. For example, each
disc file is marked with a file type which tells the type of
data it contains. The Graphics “device” is always
considered to be binary.

NOTE: As used here, “device” can be an assignment
device from the Assignment table or a
“¢device>” as listed on sheet 1, figure 5-3.

Other devices are untyped and can handle either type of
data. Selected printers, DATACOMM, DISPLAY, and
LEFT TAPE and RIGHT TAPE are untyped devices.
(Although the devices LEFT TAPE and RIGHT TAPE
are untyped, CTU emulator files are typed.)

DATA MOVEMENT

Two data movement modes correspond to the two data
types; ASCII data movement mode and binary data
movement mode. In ASCII mode, a byte of data with the
high-order bit set may be translated into an escape
sequence or ignored. In binary mode, no bytes are changed
or discarded. Whenever possible, the terminal matches the
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LEVELS

SHOW

REWIND,
MARK

FIND

disc 4

EXIT

PRIMARY )

COPY 1

ASSIGN 4

Co e

OEETIEE

'
R are I
R Thes

DISPLAY

DISPLAY

VOLUME

L TAPE

FORMAT

B [ P

IR SN M
B R
IR TN N

EX PRNTR

SH PRNTR GRAPHICS

HE-1B#* BEX FRNIRRSH PRNTR
appenD RENAME [ ]

PRNTRESH PRNTR

Cormanpsforocran | ]
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Figure 5-2. Command Tree
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EXECUTE

RESUME,
SUSPEND

BYE,
HELLO

TRANSFER

verify I N EIEGEN NETENE

COMPARE

conDiTn I N BN

(I R N R
I EENEN N IR
1 1 | |

« 1 I ] |

SKIP <

edit <

TELL I R Y

TEST DATACONTY TAPES ]

SET

DAL I I BN B

kKeyrap [N NN DN B

[ e Pe e Pishiar
Cormanosfprocean o m P
1 [ |
1 1 ]
ﬂ I

I

PN I N R

===

I T I R

ZE=s

I G

SH PRNTR

EX PRNTRESH PRNTRE HP-1B#

GRAPHICS

2

I I S R

[

Coe |
e

T frernicshoreric

Figure 5-2. Command Tree (continued)
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*+ ¢device> defined as
Left tape
Right tape
EXternal printer
SHared printer#<n> (where 0=n=<7 i.e., SH#5)
TErminal# <p>
Hp-ib#<p>[#<s>[#<m>1]

where:
p = primary address
s = secondary address
m = module address

DAtacomm

Null

*+ <name> defined as
Source (only one may be selected)
Destination
LOG
PRINTER
user-assigned name (for disc files, cartridge tapes, printers, and Hp-ib devices)

** ¢volume name> defined as
user-assigned volume name (up to 6 alpha and/or numeric characters; an alpha character must be first)

** ¢disc file name> defined as
user-assigned disc file name (up to 10 alpha and/or numeric characters; an alpha character must be first). The
volume name may be specified immediately following the disc file name, separated by a semicolon (;} (no spaces
allowed). The disc drive unit number may be specified instead of the volume name. Use either Disc # <n >or D #
< n >immediately following the disc file name separated by a colon (:) (no spaces allowed). The volume name must
be included when specifying file names on a volume mounted on disc drive no. 2.

*# <disc device> defined as
DISC# < n> where n is the drive unit no. (1 or 2)

APpend File [from) {tol <CR> }

—All <device> —<device(s)>

—Line — <disc file name>— —<disc filée named>—

—<CR?> <name> ——————— F—<name> ,—|
Assign—r—Source [tol <CR>

—Destination—mM8 — — <device(s)>

—L0G —<disc file name> —

I——Name < name) ——M———— ——<name?> ,

—Printer —‘

—CTUL ftol <CR?>

—CTURJ |—<d1:c file name>—‘

BYE——<CR>
CLOse Window#<n> <CR>
COmpare All {of] <device?> [to] <device> <CR>
Filej — <device file name>— <disc file name>—
Line <name) —M8M8M8MM <name>
<CR> <CR?> <CR>
Vo lume fof] <volume name)> {tol DISC#{1 or 2} <CR>

CONd it lon——<devlce>——|:——— <CR>
F— <name?

- A

Figure 5-3. Command Syntax Diagram
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Copy All [from] <¢device> [to] ¢device? <CR>
File:‘ - <disc file name> —] —<disc file name>—]
Line <name)> —<name?> L
<CR> <CR> —<CR> _—‘
Copy Vo lume [from/of]l— <volume name)> {tol DISC#{1 or 2} ————<CR>
CReate File <disc file name> |__[of] <n> {ines [of] <n> Bytes
<CR> |—-<CR)
| L {of] Type {Ascii or Binary}———<CR>
<CR>
CReate———Volume <Volume name> [on] DISC#{1 or 2} <CR>
DIAL <"string"> —T—<CR>
<‘string’>
<*string*>—
<string?
<name>
Disable Edit {mode] <CR>
or Recordj
Enable Verify
Display———Window?#<n> <CR?>
EDIT File {from]l <device> {tol (device>-——_| <CR>
<disc file name>— —<disc file name>
<name?> - <name> ———————— ,
<CR?> T
— <CR>
EXecute ¢device> —<CR>
E<dl:c file name>
<name —M
EXIT Command file <CR>
|:(-\ppllcation:l_
Find File <[+/-1 nm> fon] <devlcj_——<CR)
— <name> ,——|
End {of]l Data [on] r<device> <CR>
F<disc file name>
Fr<name> ,
FORmat Vo lume fonl DIScC#{1 or 2} [withl Stagger <n>____ <CR>
l—((::R)
Hello <user.group> <CR>

Figure 5-3. Command Syntax Diagram (continued)

5-7



Commands

Mark———File Header [on] <device> <CR>
F—<disc file name>

——<name)> '_j

PAck Volume <volume name> —— <CR>

Purge—-[:Flle ——<«disc file name’_—I—(CR>
Volume <volume name>

[froml———<disc file name> [to] <disc file name>

REName File
|::Volume (from]l <volume name> (to] <volume name>

REPort Status (of] Command <CR>
RESume Command file <CR>
_I:Appl icat lon—_[_
R el T R
— <name> ,——7
SET TIme <hours>:<minutes>:[<seconds>] {amM/PM} <CR>
Date~—1::"(:tr1ng)“ <CR>
<month>/<day>/<year>——— <CR>
PRogram [size] (tol <n> [bytes] — <CR>
SHow Assignments — — <CR>
Files [file name]l
Volumes
Purged [file namel |
Tapes
TIme
Date
Tapes
SKip <(+/-1 n>—_[lines] [on] <device> <CR>
—<disc file name>—
End [of] Data <name)> N _W

Page

SUspend Command file <CR>
_I——_Appl icat 1on——|—

TEll——TErminal#<p> —————"<atring>" <CR>
—— <device>

——<disc file name>

<name?> ,—‘

Test <CR>
TErminale<p>
Hp-1b#<p> [ #<s> [ #<m>] ]~
DAtacomm
DISCS
Tapes

5-8

Figure 5-3. Command Syntax Diagram (continued)
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TRansfer All [froml <device> [tol <device> <CR>
Fllej:j <disc file name>—— <disc file name)::%gi
Line <(name> ————— <name> ,
<CR> <CR> <CR>
UNPurge File <disc file name> <CR>
l-—-Volume [onl DISC#<n> <CR>
UPDate File <disc file name> <CR>
<CR>
VERLfy Vo lume {onl DISC#{1 or 2} <CR>

Figure 5-3. Command Syntax Diagram (continued)
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data movement mode to the data being transferred. The
data movement type for each of the four commands is
selected as shown below.

“FROM” “TO” DATA
DEVICE DEVICE MOVEMENT
COMMAND TYPE TYPE MODE
Copy ASCII — ASCII
{note 1) Binary — Binary
Untyped — ASCII
TRansfer ASCII — ASCII
(note 1) Binary — Binary
Untyped — Binary
APpend — ASCIl ASCII
(note 2) — Binary Binary
— Untyped ASCHi
COmpare ASCII ASCII ASCII
Binary Binary Binary
ASCII Binary (note 3)
Binary ASCII (note 3)
Untyped ASCII ASCIl
Untyped Binary Binary
ASCII Untyped ASCII
Binary Untyped Binary
Untyped Untyped ASCH
NOTES:

1. If the “to” device is a disc file, the type (ASCII or binary) of
the disc file is assigned to be the same as the data
movement mode.

2. It is possible to APpend binary data to an ASCH file; but
this is not recommended because the results are
unpredictable.

3. U, tor a COmpare command, both the “from” and “to”
devices are typed and the types do not match, a “FILE
TYPE CLLASH" error message is displayed.

EXECUTING COMMANDS FROM
THE KEYBOARD

The following paragraphs describe four methods of
command entry from the keyboard, introduce the
command tree, supply the command syntax, and discuss,
in detail, keyboard entry of five commands (Assign, Set,
Calendar, Show, and Tell).

Commands originating from the keyboard and concerned

primarily with mini-disc drives are discussed in detail in
Section 6, Disc Operations From the Keyboard, and
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commands concerned with printers are discussed in
Section 7, Printer Operations From the Keyboard.
Commands used to execute a set of commands stored on
the display or on a disc file are discussed under the
heading “Executing Commands from the Display or a Disc
File”. The remaining commands (Assign, Execute, Sus-
pend, Resume, Exit, Set, Show, and Tell) are discussed
under this paragraph heading.

Command Mode

Command mode enables easy entry of commands into the
terminal. Alternate presses of the key initiate and
end Command mode.

COMMAND ENTRY. Four methods are available for
entering commands into the terminal from the keyboard,
two while in Command mode and two without the use of
Command mode. Commands entered while in Command
mode are entered on line 23 of the display.

Method 1: Using the Softkeys in Command Mode.
In Command mode, commands may be entered using
softkeys “n through [, located along the top of the
keyboard. These keys are used in association with the
softkey labels which are displayed on line 24 of the display
in Command mode. For example, the third label from the
left is associated with [»], the third key from the left.

Each of the softkeys can be assigned multiple functions by
changing the corresponding label on line 24. As shown in
figure 5-2, many labels are available in the form of a
“command tree”. The top four rows of labels are the
primary set of labels through which all remaining rows are
accessed. The top row of labels is displayed after a power-
up or hard reset and the other three rows of primary labels
are accessed through this row, as shown by the arrows in
the figure.

Except for the “next”, “previous”, and “top” labels, each
label in the four primary rows accesses a set of secondary
labels. These sets range in size from one to five rows.

When one of the softkeys is pressed in Command mode, a
related portion of the command appears on line 23. This
shows the user the completed portion of the command
entry and serves as an aid to pressing the softkeys in the
proper sequence. Figure 5-3 illustrates the complete
commands and can be used as a guide to the next softkey
to be pressed.




When the complete command is displayed in line 23,
pressing the key initiates the command.

Example: Suppose that you wanted to copy all the data
in the present display workspace to the minifloppy.

Step 1. Press to enter Command mode.

Step 2. Press [« to start the command
sequence; the keys are now loaded to specify how much
data is to be copied.

Step 3. Press[n], to specify that all data in the
workspace, starting at the line containing the cursor, is to
be copied (including data that has rolled off the bottom of
the screen). The keys are now loaded with a list of “from”
devices.

Step 4. Press [ v, to specify the display as the
from device; the keys are now loaded with a list of “to”
devices.

Step 5. Press [« ], and type “EXAMPLE"” for a
disc file name. (The “to” device selections remain loaded
so that you may specify more than one “to” device.

Step 6. Press to indicate that the command
sequence is complete. Execution of the command sequence

begins when the key is pressed.

Step 7. Press to remove the Command Line and
soft key labels.

Method 2: Typing in the Command in Command
Mode. While in Command mode, an alternative to using
the softkeys is to type in the command on line 23 using
the keyboard keys. The command typed in should
conform to the command syntax as shown in figure 5-3,
including the words enclosed in brackets (such as “{from]”
and “[to]” in the Copy command). The [rewen ] key must be
pressed to initiate the completed command.

Method 3: Typing in the Command While Not in
Command Mode. A command can be typed into any of
lines 1 through 24 and initiated by placing the cursor on
the line containing the command and pressing, simulta-

neously, the and keys. As in method 2, the

command must be as shown in figure 5-3.

Method 4: Typing in the Escape Sequence. While
not in Command mode, a command may be entered by
typing the corresponding escape sequence on any of lines 1
through 24. The command is initiated by pressing the
key. Refer to “Executing Commands From a
Program” later in this section for the escape sequences.
Either the %,c or %&p type sequence can be used.

Commands

CORRECTING COMMAND SEQUENCES. If you
press the wrong key or leave out part of the command
while typing the command sequence, an error message will
appear when the key is pressed. At this point, you
can correct the command line using the edit keys [ e |
and [(S8FT.], or start over by using the key. After
the correction has been made, press the [reru | key to start
execution.

Example: Suppose that a diskette is mounted in the
drive and that you attempted to copy a disc file named
“EXAMPLE” to the display but the file did not exist on
the diskette; an error message would be printed out on the
display.

Step 1. The command line may be cleared by using

either or [, [ SEER |

Step 2. Re-enter the command and specify the correct
file name. (If you are unsure of the filename, press
[ sHow to list the active files on the diskette.)

Assign Command

The Assign command is used to alter the entries in the
Assign table (i.e., “Source”, “Destination”, “Log”, “Printer”,
“CTUL”, “CTUR”, and the name of any of the devices).
The Show Assignments command lists the current
assignments on the “log” device (default is the display). A
sample listing is shown below.

When the terminal is turned on or when the key is
pressed twice within 1/2 second, the Assign table is set to
the defaults shown below.

(used with the READ
key and some commands)

(used with the RECORD

key and some commands) \ USER NAME CURRENT ASSIGNMENTS
(the hsting dewvice tor \ S?‘s’?cxﬁmon ;EZJTT::FEE
the SHOW oommand)\ Lo6 DISPLAY

PRINTER EXTERNAL PRINTER
(the name that can be cTuL ABC

used In commands In lnou/ CTUR DEF
ol EXTERNAL PRINTER;

other devices may have

assigned names. also)

(the hiename pretx used
with disc 1ape-emulator
files)

Computer
Museum
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THE “SOURCE” DEVICE. The “source” device is used
primarily by the key. When the key is pressed,
the “source” device is read to the display. (If the terminal
is in Remote mode ([remore] key down), the data is read
from the “source” device to datacomm.)

The default source “left tape” may be changed by using
the Assign command.

THE “DESTINATION” DEVICE. The “destination”
device is used primarily by the key. When the
key is pressed, the display is recorded on the “destination”
device. (If the terminal is in Remote mode, the data is
recorded from datacomm to the “destination” device.)

The default destination “right tape” may be changed using
the Assign command. (More than one “destination” device
may be specified.)

THE “LOG” DEVICE. The assigned “log” device lists
the data resulting from any of the Show commands. Any
of the devices may be assigned to the “log” device (i.e.,
display, a tape emulator file, or any of the printers).

A disc file can be assigned as a log device; in which case,
the data will be written on the file.If a file with the given
name doesn’t exist, one is created and written on. If one
exists and already contains data, the Show command data
is appended to it.

More than one device can be assigned as the “log” device,
in which case, the output is listed on each one. A device
assigned as a “log” device can also be assigned to other
entries on the Assign table (e.g., the left tape could be
assigned as the “destination” device and the “log” device).

THE “PRINTER”. The “printer” entry in the Assign
table shows which printer (external printer, shared
printer, or HP-IB printer) is equated to the name
“printer” This printer will respond to the %&p4D escape
sequences from a host computer. That is, a program which
contains an %&p4D sequence which is directed to the
terminal will assign the device equated to the “printer” in
the Assign table as the destination. (More information on
%4p escape sequences appears later in this section.

The default “printer” assignment is the external printer.

The “printer” entry in the Assign table allows specifying
the name “printer” instead of pressing FEEENR . IR
or when entering a command sequence.

The shared printer or the HP-IB printer may be equated
to the name “printer” by executing the Assign Printer
command. As an example, if your terminal is connected to
a shared printer (the Show Volumes command will list the
shared printers if they are cabled to the terminal, powered-
on, and on line), the name “printer” could be equated to
the shared printer by the Assign Printer command.
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“CTUL” AND “CTUR” ASSIGNMENTS. The
“CTUL” (left tape) and “CTUR” (right tape) entries in the
Assign table enable assignment of CTU emulator status to
a group of disc files (consisting of from one to 255 files).
This enables manipulation of each file in the group using
tape commands.

To assign CTU emulator status to a group of disc files, a
group name is assigned to either CTUL or CTUR in the
Assign table using the Assign command. Each file in the
group must be named with this name followed by a
number indicating its sequential location in the group on
disc. For example, if a group of five files are to be assigned
CTU emulator status and the name “Murray” is assigned
to “CTUL” as the group name in the Assign table, the files
in the group must be named Murrayl, Murray?2, ...
Murray5. With CTU emulator status thus assigned to
these files, they are susceptible to all commands
addressing the left tape. Refer to Section 6 for further
information on CTU emulation.)

Any name up to 10 characters (alpha and/or numeric; an
alpha character must be first) may be assigned to any
device (display, graphics memory, disc file, any printer, or
any HP-IB device) through the Assign Name command.
The assigned name may be used in the command sequence
instead of the normal device name; although, the normal
device name may be used at any time.

This allows meaningful names to be assigned for special
situations (e.g., “BILLING” could be assigned to a disc
file, “PACKINGSLIP” could be assigned to a printer).
Then, the commands would use these names (e.g.,, COPY
FILE FROM BILLING TO DISPLAY, or COPY ALL
FROM DISPLAY TO PACKINGSLIP).

Example: Assign “PACKINGSLIP” to the external
printer.

Step 1. Press [comwo), CEIN. BEXTZNN. NI
TG PACKINGSL TP, K . GG . [

Step 2. Show the change in assignment by pressing
| sHow P Assion BEEGUES

USER NAME CURRENT ASSIGNMENTS
SOURCE EDSMEMO

DESTINATION TOMS4CAST

LOG EXTERNAL PRINTER
PRINTER SHARED PRINTER#6
CTUL ABC

CTUR DEF

PACKINGSLIP EXTERNAL PRINTER

Step 3. Exit command mode by pressing |cowano| again.

Section 6 contains additional examples of use of the * ’

Assign command as used for disc operations.



Set Command

The Set command is used to set the terminal’s internal
clock, the date, and to set an alarm.

SET TIME

The Set Time command sets the terminal s internal clock.
The time is entered in <hours>:<minutes>:<seconds>
AM or PM format. (Seconds are optional.) A semicolon (:)
separates the values. Once set, the time will not require
resetting until the terminal is turned off.

The time may be displayed by the Show Time command
described later. Also, terminal time is used by the Alarm
function.

Example: Enter the time 10 hours, 17 minutes, 45
seconds, AM.

Ste 1. Press | COMMAND |, next , next |8 next |8
p |_COMMAND ;
IS MEETE 10:17:45, IGHI, [

Step 2. Show the terminal time on the display. Press

10:18:10 AM

Step 3. Exit command mode by pressing [cowman! again.

SET DATE

The Set Date command allows you to enter the date in a
string format of up to 30 characters, or in a mm/dd/yyyy
format, where mm is the month (1 to 12), dd is the day (1 to
31), and yyyy is the year (1929 to 2018).

NOTE: Once set, the date stored cannot be eliminated
except by a hard reset or turning the terminal off.
Also, it cannot be changed except by using the
SET DATE command with the format:

mm/dd/yyyy

An attempt to change the date by the string
method has no effect.

Setting by the String Method. The string must be
enclosed in quotes. Once set by the string method, the
date will not change. However, it will be destroyed by a
hard reset. The date set by this method is printed on the
shared printer listings only.

Commands

Example: Set the date to “Thursday, September 25,
19817,

Step 1. Press [cowwo), ETENN. METTENN. NETENNN.
BEEEN. Thursday, September 25, 1981", .

Step 2. Show the date on the display. Press SN,
, " RETURN |,

Thursday, September 25, 1981

Step 3. Exit command mode by pressing again.

Setting by the mm/dd/yyyy Method. Once set, the
date will not require resetting unless the terminal is
turned off. The days are controlled by the internal clock
(i.e., when the clock reaches 12:00 PM, the day is
incremented). The year can also be specified with two
digits (yy); in which case, the two missing first digits are
assumed to be “19”. The date, as set by this method, is
used as the “create date” for disc files, and it is printed in
shared printer listings.

One, two, or three numbers can be entered, separated by
slashes (/), dashes (-), periods (.), or commas (,). If only
one is entered, it is taken to be the date, and the
previously-set month and year are used. If two numbers
are entered, they are taken to be the month and date and
the previously-set year is used. If an invalid date is
entered, an error message is generated and the previously-
set date is used. There is no default date provided for
power-on time and any files or volumes created before the
date is set will not have a date/time stamp. The first Set
Date command after a power-on must have all three
numbers provided since there are no previously-set values
to use for the default values. Once set, the date is not
changed by either a soft or hard reset.

Example: Set the date to July 23, 1980.

Step 1. Press [comww), [ETTTNN. NETTENN. BEXTTEN.
EESE . BECE . 7/23/80, [rewn].

Step 2. Show the date on the display. Press EEEZIN-

WED, JUL 23, 1980

Step 3. Exit command mode by pressing again.
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SET ALARM

The Alarm commands allow you to specify a time that an
alarm, message, and/or command will alert you or cause
the terminal to perform a given function. The commands
are as follows:

COMMAND
ALARM ON/OFF

FUNCTION

Turns the alarm function on and off.
ALARMRING/SILENT Causes the terminal’'s bell to ring
continuously when the alarm time is is
reached. ALARM SILENT command
turns off the bell.

ALARM TIME Specifies the alarm time. The terminal’s
internal clock is the reference. (See Set
Time command.)

ALARM MESSAGE Allows you to specify a message (up to
31 characters) to be displayed in the
message line of the display when alarm
time is reached.

ALARM COMMAND Allows you to specify a command (up to
31 characters) to be executed when
alarm time is reached.

ALARM SHOW Displays the status of ALARM ON/OFF
and ALARM RING/SILENT.
ALARM Displays the current alarm time, mes-

sage, and command stored in the
terminal.

Example: Set the terminal to the current time, then set
the time to 2 minutes later with alarm ring on. Display the
message “DENTIST APPOINTMENT.”

Step 1. Set the terminal time to 2:00 PM. Press [ cowmano],
[ rext [Pl cext Pl rext B OSET B TIME PRV

Step 2. Enter ALARM RING into the command line.

Step 3. Enter ALARM MESSAGE Dentist Appointment into
the command line.

Step 4. Enter ALARM TIME 2:02 PM into the command
line.

Step 5. Enter ALARM ON into the command line.
Step 6. When the alarm rings, you may turn it off by

entering ALARM SILENT or ALARM OFF into the command
line,

Example: Set the alarm time and cause the terminal to
execute a Show Assignments command.

Step 1. Press to display the command line.

Step 2. Enter ALARM COMMAND SHOW ASSIGNMENTS in the
command line.
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Step 3. Enter ALARM TIME 2:30 PM into the command line.
Step 4. Enter ALARM ON into the command line.

Step 5. The Show Assignments command will display the
assign table on the display at 2:30 PM.

USER NAME CURRENT ASSIGNMENTS
SOURCE LEFT TAPE
DESTINATION RIGHT TAPE

LOG DISPLAY

PRINTER EXTERNAL PRINTER
CTUL cTuL???

CTUR CTUR???

Example: Set the alarm function to log-on the HP 3000
Computer System, at 12:00 midnight, call the Editor, read
a disc file into the editor, print it, and log-off.

Step 1. Clear the display, and type the following text to
be sent to the Editor:

This is the first line.
This is the second line.
This is the third line.
This is the fourth line,
//

Step 2. Copy the text to a disc file file named
“TEXTSTUFF”,

Press | "¥¢| to home the cursor.

Press [como ), CHENN HEDEN. BEEEYE. EEITE.
TEXTSTUFF, | reruen .
Press again to return to normal mode.

Step 3. Type the following onto the display (A blank line
first for the carriage return to cause the colon prompt):

HELLO USER.ACCOUNT
EDITOR
ADD

Step 4. Copy it to a disc file named “LOGON".
Press | "€ to home the cursor.

Press [comwo|, ICHENN. MGEIGE. CHSININ. WEXINEN.
LOGON, | RETURN |,

Step 5. Clear the display, and type the following onto the
display.

LIST ALL, OFFLINE
EXIT

YES

BYE

Step 6. Copy it to a disc file named “LOGDFF”.

Press | "% to home the cursor.

Press [cowaw |, IECENEN. HEIGE. DEGEYE. (EEENCY
LOGDFF , [ Return].
Press again to return to normal mode.



Step 7. Create an execute file called “D01T”. Type the
following on the display.

COPY FILE LOGON TO DATACOMM
COPY FILE TEXTSTUFF TO DATACOMM
COPY FILE LOGOFF TD DATACOMM
ALARM QFF

Step 8. Copy it to a disc file named “DOIT”. Press [F}E
to home cursor.

Press [cowwo|, GRS, MEICEN. CIEGNIN. (ESENCN.
DOIT, |rewwrn],

Step 9. Enter ALARM COMMAND DOIT into the command
line.

Step 10. Enter ALARM TIME 12:00 PM into the command
line.

Step 11. Enter ALARM ON into the command line.
Step 12. Press to exit command mode.

Step 13. Press down the key.

CALENDAR

The CALENDAR command is used to display a one-
month calendar containing the specified date with the
date highlighted. If no date is specified, the current date is
used (the date previously set with the SET command).

Example: Display a calendar containing the current
date. If no date has been entered previously, ennter the
current date using the SET command.)

Step 1. Press [cowwaw], type in CALENDAR, then press
o]

SHow

The Show command lists the assignment table, volume
name(s) of mounted diskettes, shared printers that are
available and HP-IB devices that are in use, active or
purged disc files on the mounted volume (diskette), and
present file number, terminal time, and terminal date. All
listings are output to the current LOG device (display is
the default).

Commands

SHOW ASSIGNMENTS. The Show Assignments com-
mand lists the Assign table. Refer to the Assign command,
described previously, for an explanation of the entries.

Example: List the Assign table.

Step 1. Press [cowano |, INEEEIN . SR, [ revoen.

USER NAME CURRENT ASSIGNMENTS
SOURCE DISPLAY
DESTINATION HP-IB#3
LOG DISPLAY
PRINTER EXTERNAL PRINTER#6
CTUL CTUL???
CTUR CTUR???

Step 2. Exit command mode by pressing again.

SHOW VOLUMES. The Show Volumes command lists
the volume names of diskettes mounted in the mini disc
drives, the shared printer numbers that are on-line to the
terminal, and the addresses of any HP-IB devices that are
in use.

Example: List the volumes.

Step 1. Press [cowao|, RN (ERORERN ., [ rerow ]
Step 2. Exit command mode by pressing again.

NOTE: An explanation of the disc portion of the listing is
contained in Section 6.

VOLUME NAME HP-1B ADDRESS

Shared Printer? 6
HP-1B Device 3

Local Diasc Start of Space Sector Create Create Write

Volume Type?Unit Free Space wieft Stagger Date(m/D/Y) Time Protect
SALES mfDs9 860 196 9 8/12781 8:05 AM NO
SHIPMT mfD#2 750 306 k] 8/14/81 2:54 PM NO

SHOW FILES. The Show Files command lists the active
files on either the integral disc (disc 1), the optional
external disc (disc 2), or both. If the volume or device is
specified in the command, only the files on the specified
volume or disc are listed. If @ is specified, the files on disc
1 are listed, provided the disc is accessible. If it is not
accessible, the files on disc 2 are listed. The simple Show
Files command, not followed by any specification, lists the
files on both discs.
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Example: List the active files on both discs.

Step 1. Presscowavo], [EEEENN. IS . | o

Volume « SALES

File File Stert Size Cresate Creste
Name Type Address  (sectors) Date (M/D/Y)  Time
FEBSALES Ascti EH 49 3/21/81 4:13 PM
MARSALES Aaciy B1 19 4/18/81 11:32 AM
APRSALES Aacty 100 18 5/16/81 9:21 aM
MAYSALES Aacly 118 5 6/20/81 1:34 PM
Volume = SHIPMT

File File Start Size Create Create
Name Type Addreaa  Caectors} Date (M/D/Y)  Time
FEBSHIPMT  Ascit EH 12 3/7/81 12:10 PM
MARSHIPMT  Ascii 44 14 3/4/8% 7:38 aM
APRSHIPMT  Ascil 126 39 s/7/81 8:47 aM

Step 2. Exit command mode by pressing 'cowmano again.

SHOW TAPES. The Show Tapes command indicates the
present file position for each tape.

Example: Show the file position of both CTUL and
CTUR.

Step 1. Press|cowano|, IIEEEEIN. TR  rerosy -

INCHES REMAINING

FILE NUMBER

DEVICE NAME

LEFT TAPE 0 0
RIGHT TAPE 2 0

Step 2. Exit command mode by pressing 'cowman again.

SHOW TIME. The Show Time command lists the
current terminal time. The time is set by the Set Time
command discussed previously.

Example: Show the current terminal time.

Step 1. Press cowwo , TN, IEEEN. o -
§:09:1S PM

Step 2. Exit command mode by pressing [commano: again.

SHOW DATE. The Show Date command lists the current
terminal date. The date is set by the Set Date command
discussed previously.

Example: Show the terminal’s current date.

Step 1. Press|coumano ., [ SHOw [ DATE [NEEYSTITRN
FRI, SEP S, 1980

Step 2. Exit command mode by pressing |comman! again.
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SHOW PURGED. The Show Purged command lists the
purged files on the mounted diskette. (Purged files may be
recovered to active status if the diskette has not been
packed to remove them.)

Example:
diskette.

Step 1. Press [comwo), I NGOEEENN, (e

Volume = INVTRY

Show the purged files on the mounted

File File Start Size Create Create
Name Type Address (sectora) Date (M/D/Y) Time

HP2642A Purged 58 29 8/4/80 9:21 AM
HP264SA  Purged 87 39 8/4/80 9:55 AM
HP2648A Purged 16S 2 8/4/80 11:06 AM

Step 2. Exit command mode by pressing again.

TE1ll

The Tell command allows you to send messages to any
device. This is particularly useful when operator in-
tervention is required while executing command files. The
message may be up to 80 characters and must be enclosed
in quotes. No file mark is written at the end of the
message.

Abbreviated Tell command sequences allow more room on
the command line for the message. The abbreviated
command sequences are given in the Appendix at the end
of the manual.

The command softkeys allow you to select HP-1B#,
DISPLAY, and/or TERM# as destinations. You may enter a
disc file name, left or right tape, and/or one or more
printers. Multiple dstinations are permitted.

The TeRM# destination allows you to send messages to
other terminals that are connected in a shared peripheral
network.

Example: Tell the display “When ready to continue,
type RESUME into the command line”.

Step 1. Press [comwc), IETTEEN. WECTINN. WEITTEN.
IRET DYl "When ready to continue, type

RESUME into the command line" ReTurN ,

Step 2. Exit command mode by pressing | cowanc; again.

Example: Tell the external printer “The following data
is from Ken’s marketing survey.”

Step 1. Press [cowwo), [ETEINN. BETTONN. MEXTONN.
AWM, EXTERNAL PRINTER "The following data is
9

from Ken’s marketing survey', RETUN .,

Step 2. Exit command mode by pressing | cowmaro; again.



Example: Tell terminal#29 “Print your data on shared
printerf6”.

Step 1. Press [cowwo], [EITENN. NETZENN. TSN
B K. 29, "Print your data on shared
printerls“,.

Step 2. Exit command mode by pressing again,

EXECUTING COMMANDS FROM THE
DISPLAY OR A DISC FILE

The Execute command allows command sequences to be
executed from a display workspace or a disc file). Each
command sequence must be on a separate line or record. If
user intervention is required, at any point in the execution
(such as inserting a diskette or a tape), the Suspend
command sequence may be used.

The Resume command sequence returns control to the
device containing the command file. The Exit command
terminates execution of the command sequences from the
device.

Pressing [ovmt] displays the command labels for the
[ n ' through [ | softkeys without the command line. When
the appropriate softkey are pressed to build a command
sequence, the command words are entered on the display
at the current cursor position. (The command sequence is
not executed.)

To get the top level of the command tree back into the
label line, press [owi| [sorrcevs| again. This function is
particularly useful when constructing Execute Files.

Example: Enter the SHOW ASSIGNMENTS command
sequence into the present display workspace.

Step 1. Press (o] [sorwevs] ; the label line will show the

command labels.

Step 2. Press , IS

The commands are entered at the current cursor position
on the display. terminates the sequence.

Example: Execute a list of command sequences stored
on the diskette. The command sequences do the following:

¢ Read files 1 through 4 on the disc to display workspaces
1 through 4.

» Pause for user editing of the displayed data.

¢ Copy the edited data in each display workspace to files 1
through 4 on the disc.

Step 1. Insert a formatted and named diskette into the
mini disc drive; be sure that the diskette is not protected.
(Refer to Section 6 for formatting, naming and write-
protecting diskettes.)

Commands

Step 2. Type a few lines on the display, then position the
cursor to the first line. Copy the lines on the display to the
disc file named “FILE1”. Press [cowaw), RN,
HETEE . DY RN, FILET, |rerunv | Press | cowmano

to exit command mode.

Step 3. Repeat step 2 three more times using disc file
names “FILE2”, “FILE3”, and “FILE4”. (This provides the
four files of data on the diskette).

Step 4. Clear the display, then type the command
sequences listed below.

DISPLAY WINDOW#1

COPY FILE FROM FILEY TO DISPLAY

DISPLAY WINDOW?2

COPY FILE FROM FILE2 TO DISPLAY

DISPLAY WINDOW?3

COPY FILE FROM FILE3 TO DISPLAY

DISPLAY WINDOW/4

COPY FILE FROM FILE4 TO DISPLAY

DISPLAY WINDOW/4

TELL DISPLAY "PRESS "B * “EH ° TO EXAMINE DISPLAY™
TELL DISPLAY “WORKSPACES 1 THROUGH 4, AND EDIT THE DATA IN'
TELL DISPLAY "EACH ONE."

TELL DISPLAY “WMEN YOU ARE FINISMED EDITING, HOME THE CURSOR"
TELL DISPLAY "IN EACH WORKSPACE."™

TELL DISPLAY "TQ RESUME THE EXECUTE FILE, PRESS * [N ,*
TELL DISPLAY “‘NEXT’, ‘RESUME’, ‘COMMANDS’."

TELL DISPLAY "“YOUR EDITED DATA IN EACH WORKSPACE WILL BE STORED"
TELL DISPLAY "IN 4 SEPARATE FILES ON THE DISKETTE.”
SUSPEND COMMAND FILE

PURGE FILE FILE1

PURGE FILE FILE2

PURGE FILE FILE3

PURGE FILE FILES

DISPLAY WINDOW#1

COPY FILE FROM DISPLAY TO FILES

DISPLAY WINDOW’2

COPY FILE FROM DISPLAY TO FILE2

DISPLAY WINDOW#3

COPY FILE FROM DISPLAY TO FILE3

DISPLAY WINDOWZ4

COPY FILE FROM DISPLAY TO FILE4

DISPLAY WINDOW#1

TELL DISPLAY "1 AM DONE; EXECUTE FILE COMPLETED."

EXIT COMMAND FILE

Execute Fife for Disc Drives

Step 5. Copy the command sequences from the display
to disc filename “DOIT”. Press cowwawo|, [NCEEREN. ALL.
EHSENN . EEENEN . 01T, [

Step 6. Start execution by pressing: IEFTTEN. EETEE.
DOIT, | ReTurn|.

EXECUTING COMMANDS FROM A
PROGRAM

The terminal I/O devices (alphanumeric and graphic
displays, mini disc drives, printer, and devices connected
to the HP-IB can be controlled from a computer through
the use of two types of generalized escape sequences.

%,c <command sequence> %
f4p <parameter sequence>

Also, you can execute the %,c sequences from the mini
disc drives.
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The %, c method allows English-like commands to be used
in the command sequence to perform a given function. It
is recommended that you use %,c sequences, unless
backward compatibility to HP 2645 or HP 2648 terminals
is required.

TThe %ap method uses special codes of numerical and
alphabetical characters to perform a given function. This
method is compatible with HP 2645 and HP 2648
terminals.

The remainder of this section describes and gives
examples of the commands using the %,c sequence,
followed by descriptions and examples of the &ap
sequences.

NOTE: In the remainder of this section, references to
tapes should be interpreted as references to tape
emulator files which are actually located on a
mini-floppy disc. Refer to the paragraph “Car-
tridge Tape Emulation” in Section 6.

Using The &, c Generalized
Escape Sequence

The command syntax is given in figure 5-3. An
abbreviated form of the command syntax may be used by
sending only the uppercase characters given in the
command sequence. One of the words in braces “{ }” must
be included in the command. Words in brackets “| |” may
be omitted from the syntax.

NOTE: Many &,c commands will not be executed when
incorporated as part of a file which is to be
executed using the [rea]| key. These commands are
listed below:

Append Execute Rename Tell
Compare Exit Report Test
Copy Find Resume Transfer
Create Format Rewind Unpurge
Disable Hello Show Verify
Edit Mark Skip
Enable Pack Suspend

Purge

In addition, the %&p sequence used with codes B,
F, and M will not be executed under these
circumstances.

Table 5-3 shows the command syntax abbreviations (and
their meanings) in alphabetical order. (You may find this
table helpful when debugging programs that contain the
abbreviated syntax.)

APpend. The APpend command sequence allows you to
add data at the end of an existing disc file. If the file is
next to the free space (i.e., the last file on the volume),
then it is extended until the APpend is completed. If the
file is blocked by another file, the APpend command
sequence copies as much data as possible, then stops with
an “END OF DISC FILE” error message. The last line read
will be lost.

Table 5-3. Command Syntax Abbreviations

All Disable

AM DISC#1{1 or 2}
APpend DISCS
Application Edit [mode]l
Assign Enable
Assignments End [of]

BYE EXecute

CALENDAR EXIT

CLOse External printer
Command file File

COmpare Find

CONdition FORmat

Copy Graphics

CReate Header

CTU HELLO

Display Hp-ib#«<p>[#<¢s>
Data [#<m>]]1]
DAtacomm Left tape

Date Line

Destination LOG

Mar k

Name

Null
Numeric
PAck

Page

PM

Printer
PRogram
PURGE
Record [mode]
REName
REPort
RESume
Rewind
Right tape
SET

SHow
SKip
Source
Status [of])
SUspend
Tapes
TELL
TErminal
Test
TIme
TRansfer
Window
UNPurge
VERify
Volumes

SHared printer #<n>
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if you do not specify “from” or “to” devices in your
command sequence, the currently assigned “Source” and
“Destination” devices/files are used. (See the Assign
command).

The defaults are: File, Source, Destination.

Multiple “to” devices/files may be specified; separate them
with a comma (the data will be appended to each one in
parallel).

If the display is specified as the “to” device, the data is
“appended” at the current position of the cursor on the
display (same as the copy command).

NOTE: If the “to” file is ASCII (not binary), any 8-bit
codes are expanded to their representative
display escape sequences prior to being sent to
the disc file. Refer to “Data Operations” earlier in
this section for further information on data
operations using the APpend command.

Example: Append the data from the display (from the
current cursor position to the end of display memory) to
the disc file named “MEMO”.

%,c APpend All [from] DIsplay [to]l MEMO %
%t,c AP A DI MEMD %

Example: Append the data from the disc file named
“REPORT” to the display and Shared Printer #6.

%,c APpend File [from] REPORT [to] DIsplay,
SHared printer#6 %

f,c AP F REPORT DI, SH#6 %

Assign. The Assign command sequence specifies
which device(s) or disc files will be assigned to the logical
filenames Source, Destination, LOG, Printer, CTU
(cartridge tape unit), or your own logical filename. The
default values are:

Source = Left tape
Destination = Right tape
LOG = Display

Printer = EXternal printer
CTUL = CTUL???

CTUR = CTUR???

Multiple devices may be assigned to Destination and

LOG; commas are required to separate the device names.

(Multiple devices may be assigned to Source, but when

execution of a command containing or using the Assigned

Source as a “from” device is attempted, thhe command will
fail and error code 263, “TO0 MANY DEVICES SPECIFIED”
will be returned to the host if a REport Status command

is sent from the host. Commands containing “Source” as a

“to” device will execute, however.

Commands

Sometimes, it is very useful to use the Assignh command to
assign a disc file to a CTU Emulator file to permit
execution of additional commands (such as, COmpare,
SKip, etc.).

Example: Assign a disc file named “SALES” and the
local printer as the Destination devices.

%,c Assign Destination [tol SALES,
EXternal printer %

%,c A D SALES, EX %

Example: Assign the right tape and local printer as the
Destination devices.

%,c Assign Destination [tol Right tape,
EXternal printer %

%,c ADR, EX &%

Example: Assign the display workspaces as the Source
device, (The particular workspace (1, 2, 3, or 4) must be
selected by the DIsplay command sequence.)

%,c Assign Source [to] DIsplay %
%,c A SDI %

Example: Assign the disc file “INVENTORY” on volume
“QTR2” (which is on disc drive no. 2) as the source device.
%,c Assign Source [to] INVENTORY;QTR2 %

%,c A S INVENTORY:;QTR2 %

Example: Assign the data communication line to the
host computer as the destination for data.

%,c Assign Destination [to] DAtacomm %

f,c A DDA &

Example: Assign “PLOT” as a user-assigned name to the
left tape.

%,c Assign Name PLOT [to] Left tape &
f£,c ANPLOTL %

Example: Assign “PAPER” as a user-assigned name to
the HP 7245 Plotter Printer connected to the HP-IB as
devicef/4.

&,c Assign Name PAPER [to] Hp-ib#4 &
f,c A N PAPER H?#4 &

BYE. The BYE command sequence terminates use of
the current user-group assigned by the HELLO command
sequence on the shared printer listings.

Example:

%,cBYE®
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CALENDAR. The calendar command is used to display a
one-month calendar for the specified date. The specified
date is highlighted on the displayed calendar. If no date is
specified, the current date is used (i.e. the date previously
set with the SET Date command).

Example: Display a calendar with the current date
highlighted.

&,ccalendar%
Example: Display a calendar for June 17, 1948.
&,ccalendar 6/17/1948 %

Example: Display a calendar for the 15th day of the
current month.

%,c CALENDAR 15cr

CLOse. The CLOse command turns off any of the
terminal display lines (message, command, or softkey
labels) on the screen. (For turn-on, see DIsplay command.)

Example: Turn off the message line on the display.

&,c CLOse Window#5 %
&,c CLO W*S &

Example: Turn off the command line on the display.

&,c CLOse Window#6 %
f%,c CLO W!6 %

Example: Turn off the softkey label line on the display.

&,c CLOse Window#7 %
&,c CLO W*7 &

COmpare. The COmpare command sequence makes a
byte-by-byte comparison of each record on the specified
disc files and/or devices. If a compare is not made in any
record, a message will appear on the message line. The
types of messages are as follows:

"DIFFERENT LENGTH RECORDS, RECORD#<N>"
“DIFFERENCE IN BYTE#<n>, RECORD#<r>"
“DIFFERENCE IN RECORD TYPE, RECORD#<n>"

Nothing is sent to the computer system to indicate
successful or unsuccessful comparison; however, the
Report Status command can be used to determine the
completion status of the command (Refer to “Command
Status” in Section 10).
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After a mismatch is found, the comparison may be
continued for CTU emulator files on the disc by reissuing
the command. (A disc file may be converted to a CTU
emulator file by using the Assign command to assign the
file to either CTUL or CTUR.)

The defaults are: File, Source, Destination.

Refer to “Cartridge Tape Emulation” in Section 6 for
operation of this command on tape-emulated files.

Entire disc volumes may be compared by using the
COmpare Volumes command sequence. (This requires two
disc drives, one for each volume.)

NOTE: Unlike data types can’t be compared. For
example, graphics data can’t be compared to
alphanumeric data. Refer to “Data Operations”
earlier in this section for further information on
data operations using the COmpare command.

Example: Compare the disc volume “FEB80” with the
disc volume “FEB80A” mounted in disc drive no. 2.

%,c COmpare Volume FEB80 to DISC#2 &
%,c CO V FEB80 DISC#2 &

Example: Compare disc file “MEMOQO” to disc file
“MEMO2” on the same diskette which is mounted in disc
drive no. 1.

%,c COmpare File MEMO [to]l MEMO2 G
f,c CO F MEMO MEMD2 %

Example: Compare the data in the set of CTU emulator
files assigned to CTUL to those CTU emulator files
assigned to CTUR.

%,c COmpare All [of] Left tape [to]l Right tape %

f,¢c COALRG

Example: Compare the file of the source device to the
destination device. (The defaults are: File, Source,
Destination.)

%,c COmpare G
&,c CO %

Example: Compare a line of the device with a user-
assigned name of “INPUT” to the device with a user-
assigned name of “OUTPUT”.

%,c COmpare Line [of] INPUT [to] OUTPUT %
f,c CO L INPUT OUTPUT &



Copyline, File, All

NOTE: Refer to Copy Volume command sequence for
making duplicate copies of diskettes.

The Copy command sequence copies either 7-bit ASCII
data or 8-bit binary data (a line, a file, or all) from the
specified source to the specified destination. The defaults
are Source, Destination, and File. If the computer system
sent %,c Copy %, a file would be copied from Source to
Destination. Multiple disc files or devices may be specified
as destinations by separating the disc file or device names
with a comma, or by equating the disc file or device names
to Destination in the Assign command sequence.

The “from” file must exist on the selected volume. The
volume name or device number (see “disc file name” in
figure 5-3) must be specified as part of the file name if the
volume is mounted on disc drive no. 2 in a two-drive
system.

The “to” file must not exist on the selected volume. The
device number (disc #1 or disc #2) must be specified as
part of the file name if the volume is mounted on disc
drive no. 2 in a two-drive system.

The file will be copied without need to specify the amount
of disc space required for a new file. The new file will be
added to the end of the currently used space of the disc
volume.

The name of the new file will be appended to the directory
so that a SHOW FILES command sequence will display
the file name.

When copying a binary disc file to another disc file, the
file type remains binary; it does not change to ASCII, and
all 8-bit codes are copied.

COPY ALL and COPY FILE respond the same for a disc
file. The operation is complete when the end-of-file is
reached.

If an error occurs during the copy (such as “Read Fail”),
the files will be left open while the error message is
displayed. When a subsequent I/O command is issued, the
files that were left open when the error occurred are
closed; then the files required by the new I/O command
are opened.

Refer to “Cartridge Tape Emulation” in Section 6 for
operation of this command on tape-emulated files.

NOTE: Refer to “Data Operations earlier in this section
for further information on data movement using
the Copy command.

Example: Copy a file from the Source device to the
Destination device.

f,c Copy &
f,c C &

Commands

Example: Copy all data on the Source device (assume
the display to the local printer and a new disc file
"EXPENSES*,

f,c Copy all [from] Source [to) External
printer, EXPENSES %

f£,c C A S EX, EXPENSES &

Example: Copy all data on the Source device (assume
the display to the local printer and the file currently
"selected“ on CTUR (the set of files selected for right tape
CTU emulation).

f,c Copy All [from) Source [to] External
printer, Right tape %

f£,c CNASEX, R%

Example: Copy the contents of the disc file "ORDERS*
to the HP-IB device#4 (e.g., HP 7310A Printer). Data
must be ASCII to copy to a non-raster dump type printer.

f,c Copy File [from] ORDERS [to] Hp-ib#4 G
f,c C F ORDERS H”4 %

Example: Copy the contents of the left tape (CTUL tape
emulation file currently selected) to the HP-IB device #4
(e.g. HP 7310Aaprinter). Data must be ASCII.

%,c Copy Flle [from] Left tape [to) HP-IB#4 &
f£,c CF L H?4 &

COPY VAOLUME . A sector for sector copy of the "from*
volume is made on the "to“ disc device. The "to* disc must
not have a volume name, but it must be HP-formatted.
(Refer to the FORmat Volume command). If any files are
opened on the "from“ volume, this command will not start.
This command cannot be executed in a single flexible disc
drive system.

Example: Copy the volume "SCHEDULES“ to a new
volume mounted on disc drive no. 2.

f,c Copy Volume from SCHEDULES to DISC#2 %
B,c C V SCHEDULES D#2 %

CReate. The CReate command enables preparation of
either a disc (volume) or file area on disc for data storage.

NOTE: Any files or volumes created before a date is set
will have no date/time stamp. Since no default
date is provided, the SET Date command must
be used to set a date if a time/date stamp is
desired on created files and volumes.
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CReate File. This command allows you to reserve an
area on the disc volume for future use. When the
command is issued, an End-of-File mark is written at the
beginning of the file. If the “BYTES” entry is not
specified, 80 byte lines are assumed. If the “LINES” entry
is not specified, one line (80 bytes long) is assumed. If
“TYPE” is not specified, ASCII is assumed.

The number of sectors allocated to the file is calculated by
the following formula:

(¢n> lines x «<m+2 bytes)

~
________________________ = no. of sectors

The overhead is comprised of two bytes per record.

For example: Create a file of 56 lines with 80 bytes per
line.

<n> lines = 56
<m+2> bytes = 82 (2 additional bytes per line

for overhead)
(56x82)

= 18 sectors

The free space pointer for the volume is updated when
execution of the command is completed. Errors are
returned if the file name already exists or if the requested
size exceeds the available disc space.

Example: Create an ASCII file with 56 lines of 80 bytes
each, and name the file “SUE”.

&,c CReate File SUE [of] 56 lines ({of]

80 bytes [of) Type Ascil %
%,c CRF SUES6 L8 BTA®

The SHow Files command lists the CReated file “SUE”, 18
sectors long:

Volume = LAB

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time
SUE Ascii 32 18 5/15/80 2:48 PM

CReate Volume. If an unformatted disc is in the
drive when the CReate command is issued, a “FORMAT”
occurs first with the default stagger spacing (9). (A
different stagger can be selected using the FORmat
command.) Then the CReate Volume command writes a
volume label on the disc, and allocates space for the
directory. No volume label can exist on the disc when the
CReate Volume command is issued; existence of such a
label causes the command to fail. (Error code 462, “CREATE

VOLUME not allowed”, will be sent to the host if a REPort
Status |of] Command is issued.) To change the name of a
labelled volume, refer to the REName Volume command.
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Example: CReate a volume named “WARREN” on disc
drive no. 2.

f,c CReate Volume WARREN [on) DISC#2 %
f,c CR V WARREN DISC#2 %

DIAL. The DIAL command uses the 13265A Modem
Pod to dial the requested telephone number. The
command looks in the Assign table to find the specified
name. If the name matches the one in the Assign table,
then the string value associated with the name is used for
dialing. If the name is not found, then it is dialed
according to the conventions established for converting
letters to their equivalent numbers as shown on a
telephone dial.

The string may contain anything but only certain
characters are acted upon:

Numeric These are acted upon immediately (0 equals 10 puises).
(0-9)

Alpha These are dialed immediately (accordingly to the

(A-Y, telephone dial convention).

a-y)

) One-second delay. This is used as a wait mechanism
for slow-connecting telephone equipment (10 pulses
per second). You may concatenate @s together to
increase the wait time. They may be placed anywhere
within the string.

> Use fast dialing rate (20 pulses per second) instead of
slow dialing rate. This character should appear as the
first character in the string. The default dialing rate is
slow; it is set too fast when the “>" character is
encountered in the string.

~ Inform user that dialing is completed. Wait for : return;

key to disconnect modem from the telephone line. This
character should be last in the string.

The DIAL command allows you to use parentheses in area
codes and a hyphen in the seven-digit telephone number.
However, these characters are not required; you may enter
a number “4087358200” instead of “(408) 735-8200".
(Blanks may be used, also.)

Example: Dial the telephone number 735-8200.

%,c DIAL 735-8200 %

Example: Dial “POPCORN”. (The numeric equivalents
of the letters are dialed, according to the phone dial
convention - 767-2676.)

%,c DIAL POPCORN %

Example: Assign the name “COMPUTER” to the
telephone number “735-9865”, then dial the number.

%,c Assign Name COMPUTER [to]l 735-986S5 %
%&,c DIAL COMPUTER %

e



Example: Dial a long distance telephone number
requiring an area code and delays for slow-connecting
telephone equipment. The number is “(408) 735-7535".

%,c DIAL (49098)g8 7@3056-870503e5 &

ENABLE/DISABLE. (EDIT MODE, RECORD
MODE, VERIFY MODE AND THE GRAPHICS/
NUMERIC KEYPAD). The Enable and Disable com-
mand sequences turn on and off Edit Mode, Record Mode,
and Verify Mode and convert the graphics/numeric
keypad to numeric operation from graphics operation and
to graphics operation from numeric operation.

Edit Mode. In local mode (REMOTE key up), the
assigned source and Destination devices are the source and
destination for data respectively. The display workspace
presently on the screen displays the data read from
Source. In Edit mode, the key causes data to be
copied from the source to the display (press the key
to stop the operation at any point). The key copies
remaining data on the display and source to the
destination and terminates Edit mode.

Also see “EDIT FILE” command sequence.

In Remote mode (REMOTE key down), Data Logging
Mode is enabled.

Example: Turn on Edit Mode

nable Edit {model %

&, a
% E %

c E
c E

Record Mode. Enabling Record Mode has the same
effect as pressing the key. If the terminal is in
Remote mode { REMOTE] key down), data that is present
on the datacomm line is copied to the assigned
Destination device(s). The default destination is the right
tape. If the terminal is in Local Mode ( [remore] key up),
data on the display is copied to the assigned Destination
device(s). The default destination is the right tape
(CTURxxx for CTU emulated files).

Example: Turn off Record Mode.

sable Record {model &
R &

Verify Mode. The Enable/Disable Verify command
sequence turns the write-backspace-read function on and
off. This function assures the integrity of data sent to a
disc file by writing the physical data record, backspacing

Commands

to the beginning of the record, then reading the record and
comparing it to the original record.

The Verify Mode is in effect until turned off.
Example: Turn on Verify Mode.
nable Verify [mode) %

y¢ E
,c EV &

Graphics/Numeric Keypad. The graphics/numeric
keypad can be converted to numeric operation from
graphics operation or vice-versa.

Example: Convert the keypad from graphics operation
to numeric operation.

nable Numeric [model %

Example: Convert the keypad from numeric operation to
graphics operation.

nable Graphics [model %

falas
oo
mm

nable Graphics [keypad]l %
G %

A
oo
mm

DIsplay. The DIsplay command sequence controls the
four display workspaces and the three terminal control
lines (message, command, and softkeys). Also, the DIsplay
command sequence may be used to specify the display
workspace (1, 2, 3, or 4), message line (5), or command line
(6) as the destination for data that is to follow. (More
information on the display workspaces and control lines is
given in Section 2.)

Example: Send “Insert 'MAILING LIST’ diskette into
disc drive.”, in inverse video, to the message line. (To turn
off the message line, use the CLOse command described
previously.)

%,c DISplay Window?S % ecédBInsert
‘MAILING LIST’ diskette into disc drive %

%,c DI W?#S SecédBInmert
‘MAILING LIST’ diskette into disc drive %

When the message line is opened, the next 80 ASCII
characters are sent to it for display. Less than 80
characters may be specified by inserting a % at the end of
the string.
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Example: Turn on Memory Lock in workspace 3, clear
workspace 1, and display workspace 2 on the screen.

,c DIsplay Window#3 % Ecl
,¢ Display Window#1 % EcH EcJ
,c Display Window#2 %

,c DI W#3 % Ecl
,c DI W#1 % EcH EcJ
,¢ DI W#2 %

Example: Display the command line. (This command
does not execute when issued from a computer system.)

%,c Display Window#6 %
%,c DI W*6 %

EDIT File. The EDIT File command sequence
simplifies entering Edit Mode. The Source and Des-
tination files/devices may be specified in the command
syntax rather than separately as in Enable Edit and
Assign command sequences.

This command does not alter the “Source” and “De-
stination” assignments in the Assign Table.

The defaults are Source and Destination files/devices as
specified by the Assign command.

NOTE: It is not possible to edit two disc files at the same
time, but it is possible to edit to both a disc file
and another “source/destination” at the same
time.

Example: Turn on Edit Mode using file name “CHAP-
TER4” as the source and file name “Chapter4A” as the
destination.

%,c EDIT File [from] CHAPTER4 [to] CHAPTER4A %

%,c EDIT F CHAPTER4 CHAPTER4A %

Example: Turn on Edit Mode using file name “JUL_-
STOCK?” as the source and default destination file/device.

%,c EDIT File [from] JUL_STOCK %
%,c EDIT F JUL_STOCK %

Example: Turn on Edit Mode using default source and
destination files/devices.

&,c Edit File %
&,c EDITF %
or
G,c Enable Edit &
%, cEE%

c
c

Example: Turn off Edit Mode.
&,c Disable Edit [Model! %
. cDE%
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EXecute. The EXecute command sequence allows
command sequences to be executed from a disc file or
device rather than from the computer system. Each
command sequence must be on a separate line or record. If
user intervention is required at any point in the execution
(such as inserting a disc), the SUspend command sequence
may be used. (Also see “EXIT” and “RESume”.)

Example: Execute a list of commands stored on disc and
assigned to CTUL.

EXecute Left tape %
k,cEX L %

The commands to be executed do the following:

* Read file 2 (assigned to CTUR) to display workspace 1.
« Suspend execution for user editing of the displayed data.
o Copy the edited data on the display to the printer.

The list of commands assigned to CTUL are:

Find File 2 [on] Right tape %

Display Window#1 %

Copy Flle [from] Right tape [to] DIlsplay %
SUspend Command file %

(user must use RESUME command here.)

Copy File [from) DIsplay [to]l EXternal printer %

EXIT Command file %

or in abbreviated form:

FF2R%
DI W#1 %
CFRDI%
SU C %

(user must use RESUME command here.)

C F DI EX%
EXIT %

EXIT. The EXIT command sequence terminates exe-
cution from a file. (See “EXecute” above.)

Find. The Find command sequence is used with CTU
emulation files. It positions the device (CTU Emulator
files on the disc) to an absolute or relative (+, -) file
number or to the end-of-data mark. Some printers
position to the top-of-form when a Find file command is
sent. Disc files are located by their file name, not a
number.

Refer to “Cartridge Tape Emulation” in Section 6 for { ,
operation of this command on tape-emulated files.



Example: Find file 4 on the left tape (CTUL), then
position the left tape forward 6 lines.

%.,c Find File 4 [on] Left tape %

%,c Skip +6 [lines]l [on] Left tape %
or

. c FF 4%

%,c SK +6 %

Example: Find the end-of-data mark on the right tape.

%,c Find End [of] Data [on]l Right tape %
or
& c FEDR®

FORmat Volume. The FORmat Volume command
sequence records the soft sector information that is
required to make a diskette compatible with the terminal
file system. A new diskette must be formatted prior to use.
If the command sequence is issued to a floppy disc that is
already formatted, any data on the disc will be destroyed.
The message “Disc FORMAT in progress” is displayed in
the message window while the command is executing.

If the stagger is not specified, then the default stagger (9)
is used. The maximum stagger is 15.

During the FORmatting operation, any defective sector
causes the entire track containing the sector to be marked
defective. If there are a sufficient number of cylinders
available for use (33 in the discs), the disc is pronounced
fit for use. If an insufficient number of cylinders are found
after four attempts to FORmat an acceptable disc, the
disc is rejected.

Upon successful completion, a disc VERify Volume
command is executed automatically. The message “Disc
VERIFY in progress” is displayed in the message window
while the command is executing.

Example: Format a floppy disc on Disc Unit#1.

%,c FORmat Volume [on] DISC#1 %
&,c FOR V DISC#1 G

Hello. The HELLO command sequence allows the
user to assign a “usergroup” to the listings printed by the
shared printer. Up to eight characters may be assigned to
each field.

Example: Assign “PROJECT3.CHEMLAB?” to be print-
ed on all shared printer listings.

€,c HELLO PROJECT3.CHEMLAB %

Commands

Mark File. The Mark File command sequence closes
the specified file on the diskette or writes a file mark on
the specified CTU-Emulator set of files (cartridge tape).
Some printers position to top-of-form when a Mark File
command is sent.

It is not necessary to issue a Mark File command to close
standard disc files (i.e., non-CTU Emulator files). They
are closed automatically after the data transfer command
has written data to the file. However, CTU Emulator files
must be closed after data is written to them. Either a
Mark File command or any tape movement command that
“positions the tape” backward (REwind, Find File, or
SKip Lines) will close a CTU Emulator file. If the
terminal is in Forms Mode, the CTU Emulator file is
closed automatically after a file is recorded.

Use of the Mark File command when the CTU Emulator
is positioned at the end of a file will create an empty file.
Also, when the HP 3000 computer proggram FCOPY is
used to write a CTU Emulator file on one of the terminal
diskettes, it automatically creates a new empty file by
sending two Mark File commands; the first closes the
current file and the second creates the new empty file.

Example: Write a file mark on the right tape.

%,c Mark File Header [on) Right tape %
€S, cMFHR®G

PAck. The PAck Volume command sequence deletes

the files that have been purged (see Purge command
sequence). First, the directory is compacted, and all the
purged dirrectory entries are removed. Next, the data areas
associated with unpurged files are moved into those areas
vacated by the purged files. Lastly, the free space pointer
for the volume is updated.

The PACK operation may take several minutes. If there
are open files on the volume, the PAck command will not
start.

The message “Disc PACK in progress” is displayed in the
message window to remind the user that the operation is
in progress. This message also contains information about
the current sector being copied from the current sector
being copied to so that recovery is possible if a disc error
occurs. When the message is followed by a single number,
it indicates that the directory compaction is in progress.
When two numbers appear, the actual movement of data
files is occurring.

Example: PAck volume named “ACCNTS”

&,c PAck Volume ACCNTS %
&€,c PA V ACCNTS &
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PURGE File. The PURGE File command effectively
eliminates the specified file (renders it inaccessible) except
that the file remains on disc and can be restored to normal
status with the UNpurge command.

If the file is currently open for access, the Purge command
fails. If the file does not exist, or has been purged
previously, an error code is returned.

If a disc containing purged files is used on any HP system
other than an HP 2647F the new system may not
recognize the purged condition of the purged files; it may
consider them valid files, possibly resulting in an error
condition. (If a volume is packed, this problem will not
occur.)

Example: Purge the file named “JEFF”.

ft,c PURGE File JEFF %
ft,c PURGE F JEFF %

PURGE Volume. The PURGE Volume commund
sequence deletes the volume label making all data on the
disc inaccessible.

The destination volume must be purged before a FORmat
or Copy Volume command will execute.

If the volume was purged accidentally, it may be restored
by using the UNPurge Volume command. However, if the
volume has been FORmatted after being purged, the
volume cannot be restored; the data is lost.

Example: PURGE the volume named “DEBITS”.

f,c PURGE Volume "DEBITS" %
%,c PURGE V DEBITS &

REName File. The REName File command sequence
allows you to rename an existing file. The old file name is
deleted from the directory and is replaced by the new file
name. The file still occupies the same space on the disc
(the new file is not copied to another point on the disc).
The entry in the directory retains its original order in the
list of files.

The command will not execute if you specify a volume
name as part of the new file name (i.e., <new file name>;<
volume name>); the error message “Volume name not
allowed” will be displayed in the message window to
indicate the improper syntax.

The command will not execute if the new file name
already exits on the disc volume or if the file is open.
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Example: Rename the file “UNITSOUT” to “SHIP-
MENTS”.

%,c REName File [from) UNITSOUT [tol SHIPMENTS %

%,c REN F UNITSOUT SHIPMENTS %

Example: Rename the file “WORK” on the volume
“OCT80”, which is mounted disc drive no. 2, to “TASKS”.

%,c REName File [from] WORK;OCT80 [to] TASKS %
%,c REN f WORK; OCT80 TASKS %

Example: Rename the ACCOUNTS file to CTU Emu-
lator file CTUROQ05.

%,c REName File [from] ACCOUNTS [to] CTURO00S %
ft,c REN F ACCOUNTS CTUR00S %

REName Volume. The REName Volume command
sequence allows you to rename an existing volume. The
disc volume retains all the files, unpurged and purged,
that are in the directory. The command will not execute if
there are open files on the volume.

Example: Rename the volume “TOM” to “JERRY”.

&,c REName Volume [from] "TOM" [tol “JERRY" &
&,c REN V TOM JERRY %

)

REPort. The REPort command sequence sends the
successful/unsuccessful completion status of the previous
command execution to the datacomm line. The status
consists of a 5-digit number; the meaning of this number
is given under the heading “Command Status” in Section
10 (Status).

If the last command was EXecute, the status of the
successful/unsuccessful completion of the EXecute com-
mand is delayed until the EXecute file is terminated.

Example:

f,c REPort Status [of] Command %
or
%,cREP S C %

RESume. The RESume command sequence returns
control to the command file, or the application, if it had
been suspended. (Also see SUspend and EXecute.)

ﬂ



Example:

f%,c RESume Command file %
or
&,c RESC %

REwind. Refer to “Cartridge Tape Emulation” in
Section 6 for operation of this command on tape emulated
files.

Example: Rewind the tape unit with the user-assigned
device name “BILLING”.

%,c REwind BILLING %
or
%,cRE BILLING %

SET (Time,Date). The SET Time command se-
quence allows the user to set the current time in hours,
minutes, and seconds (optional). Once the time is set, it
will not require resetting until the terminal is turned off.
The ALARM command sequence uses this time as a
reference.

Example: Set the terminal time to 10 hours, 15 minutes,
23 seconds AM.

f,c SET TIme 10:15:23 AM %
f&,c SET Tl 10:15:23 AM%

NOTE: Once set, the date stored cannot be eliminated
except by a hard reset or turning the terminal off.
Also, it cannot be changed except by using the
SET DATE command with the format:

mm/dd/yyyy

An attempt to change the date by the string
method has no effect.

The SET Date command sequence allows two methods of
setting the date:

Method 1. You can specify the date by entering the
appropriate digits for month, date, and year (for example,
May 23, 1980 would be 5/23/80). One, two, or three
numbers can be entered, separated by slashes (/), dashes
(-), or commas (,). If only one is entered, it is taken to be
the date, and the previously-set month and year are used.
If two numbers are entered, they are taken to be the
month and date and the previously-set year is used. If an
invalid date is entered, an error message is generated and
the previously-set date is used. The first Set Date
command after a power on must have all three numbers
provided since there are no previously-set numbers to use
for the default values. Once set, the date is not changed by
either a soft or hard reset.
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The date set by this method is updated automatically each
day by the timer that is set by the SET TIme command
(i.e., at midnight). However, the date and time will require
resetting if the terminal is turned off.

This form of the SET Date command is the only form
recognized for changing the creation date of disc files and
volumes. There is no default date set for power-on time
and any files and volumes created before the date is set
will not have a date/time stamp.

Method 2. Using the second method, you set the date by
specifying any data string, up to 30 characters, enclosed in
quotes. (For example, “Friday, May 23, 1980”.) This
method requires that the date be set each day (i.e., it is
not updated automatically by the timer). Also, it will
require resetting if the terminal is turned off or hard reset.
The data string appears on the header and trailerpages of
shared printer listings but is not used for the date/time
stamp on files or volumes.

Example: Set the terminal time to 10 hours, 15 minutes,
23 seconds AM.

f,c SET TIme 10:15:23 AM &
or
&,cSET TI 10:15:23 AM%

Example: Set the terminal date to “FRIDAY, JULY 24,
1978”.

f,c SET Date "FRIDAY, JULY 14, 1978" G
%,cSET D “FRIDAY, JULY 14, 1978%
or
f%,c SET Date 7/14/78 %
&,cSET D 7/14/78%

SHow (Assignments, Tapes, Time, Date).
The SHOW command sequence lists the device assign-
ments, current terminal time, or current terminalldate
string on the LOG device.

Example: Show the current device assignments for
Source, Destination, LOG, and user-defined assignments.

%,c SHow Assignments %
or
&,cSH A%

The following listing is an example of the SHow
Assignments listing.

USER NAME CURRENT ASSIGNMENTS
SOURCE LEFT TAPE
DESTINATION RIGHT TAPE

LOG DISPLAY

PRINTER EXTERNAL PRINTER
CTUL CTuL???

CTUR CTUR???
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Example: Show the current terminal time.

%,c SHow TIme %
or
&,cSH TI%

The following listing is an example of the SHow TIme
command output.

11:09:19 AM
Example: Show current terminal date string.

%,c SHow Date %
or
%,cSH D%

The following is a SHow Date command listing; the date
was set by the SET Date <month>/<date>/<year>
method.

WED, MAY 7, 1980

The following is a SHow Date command listing; the date
was set by the SET Date “<string>” method.

Wednesday, May 7, 1980

SHow Files. The SHow Files command sequence
generates a listing (on the LOG device) of the file names
on the on-line volumes. The Show Files command lists the
files on either the disc (disc 1), the optional external disc
(disc 2), or both. If the volume or device is specified in the
command, only the files on the specified volume or disc
are listed. The simple Show Files command, not followed
by any specification, lists the files on both discs. If there is
no on-line volume whose files can be listed, an error
message is displayed. Possible error messages are “Bad
disc format” (code 500), “No diac in drive” (code 497), or
“Yolume name not found” (code 453).

The listing contains the file name, file type (binary or
ASCII), starting address on the disc volume, the length of

the file in sectors, and the create date, as shown below.

Listing of a diskette mounted in disc drive no. 1:

Volume = Murray

File File Start Size Create Create
Name Type Address (sectors) Date(M/D/Y) Time
EXAMPLE Ascil 32 8 11/ 1/79 11:32 AM
FORM Binary 40 4 11/ 1/79 1:12 PM
CTUROC1 Ascil 44 1 11/ 1/79 6:02 AM
LOG Ascii 45 3 12712779 10:00 AM
COMPARE Ascll 48 4 te/ 3/79 4:06 PM
HARRY Ascll s2 4 12/ 3/79 9:51 AM
SPECS Ascll S6 13 12/14/79 10:10 AM
cTuLoo1 Ascii 69 1 1/22/80 12:21 PM
cTuLo0o02 Ascil 70 1 1/22/80 7:05 AM
CTULOO3 Ascll 71 1 1/722/80 11:53 AM
CTULOO4 Ascli 72 1 1/22/80 8:31 AM
CTULOOS Ascil 73 1 1/22/80 3:45 PM
CTUROO1 Ascii 74 2 1/23/80 2:16 PM
CTUROO2 Ascii 76 2 1/23/80 w 11:23 AM
CTUROO3 Ascii 78 2 1/23/80 3:19 PM
CTUROO4 Ascii 80 2 1/23/80 1:49 PM
CTUROOS Ascli 82 2 1/23/80 1:13 PM
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Listing of a diskette mounted in disc drive no. 2:

Volume = Cox

File File Start Size Create Create
Name Type Address (sectors) Date(M/D/Y) Time
DATASHT Ascil 32 236 8/15/80 2:21 PM
FIELDTM Ascil 268 584 8/14/80 11:02 AM
FORECAST Ascii 852 47 9/10/80 2:31 PM

Pressing the |reuen| key aborts the SHow Files command
for the current volume. In order to terminate the SHow
Files command for subsequent volumes, the key
must be pressed for each subsequent volume.

The file name in the command sequence may include an
“*” or a “?”. An “*” substitutes for any number of
characters, including “0”; a “»” indicates one character
exists at the spot in the file name occupied by the “2”.

For example, all files containing the letters “1t” in their
file name can be displayed by specifying “*1t*” as the file
name in the command sequence. All files ending in “1t”
will be displayed if “#1t” is specified as the file name. All
files beginning with “i1t” will be displayed if “it*” is
specified as the file name.

If “2221t#” is specified, all files with a name in which “1t”
appears preceded by three characters will be displayed.
If “1t222” is specified, all files with names starting with
the characters “it” and consisting of five characters will be
displayed.

Example: List all files beginning with “CTU”.
&,c SHow Files CTU* &

&,c SHF CTU*G

Volume « Murray

File File Start Size Create Create
Name Type Addreas (sectora) Date(M/D/Y) Time
CTULO0O1 Ascii 69 1 1/22/80 7:20 AM
CTuLO002 Ascii 70 1 1/22/80 7:43 AM
CTULOOD3 Ascit 71 1 1/22/80 9:12 AM
CTULOO04 Ascit 72 1 1/22/80 11:35 AM
CTULOOS Ascii 73 1 1/22/80 3:02 PM
CTURO001 Ascii 74 2 1/23/80 8:13 AM
CTUROOZ2 Ascii 76 2 1/23/80 10:41 AM
CTUROO3 Ascii 78 2 1/23/80 11:45 AM
CTUROO4 Ascit 80 2 1/23/80 2:09 PM
CTUROO0S Ascii 82 2 1/23/80 4:43 PM

Example: List only the third CTU emulator files (file 3
for the left and right tape).

%,c SHow Files CTU?003 &
%,cSH F CTU?003%

Volume = Murray

File File Start Size Create Create
Name Type Address (sectors) Date(M/D/Y) Time
cTuLO003 Ascil 71 1 1/22/80 9:34 AM
CTURO0O3 Ascll 78 2 1/23/80 11:08 AM




Example: List all files that have an “M” in their name.

&,c SHowwFilen *M* G
f,cSH F *M*G

Volume = Murray

File File Start Size Create Create
Name Type Address (sectora) Date(M/D/Y) Time
EXAMPLE Ascii 32 8 11/ 1/80 10:38 AM
FORM Ascit 40 4 11/ 1/79 8:01 AM
COMPARE Ascii 48 4 12/ 3/79 2:21 PM

If no file name is specified, then all files are listed; this is
equivalent to:

f,c SHow Files %or %&,cSH F%

SHow Purged. The SHow Purged command sequence
generates a listing of the purged file names (on the LOG
device) on each of the on-line volumes. The listing has the
same format as the SHow Files command sequenc~. This
command allows you to locate a file that you may want to
UNPurge. The “*” and “?” may be used in the <fileh1ame>
to locate certain file names as described in SHow Files.

Example: List the purged files which are on the current
on-line volume.

f,c SHow PUrged %
&,cSH P%

Example: List the purged file “LAB STAFFE”, if present
on the on-line volume.

f,c SHow PUrged LABSTAFF &
&,cSH P LABSTAFF%

SHow Volumes. The SHow Volumes command se-
quence generates a listing (on the LOG device) of the
shared peripherals on the HP-IB and the names of the
local disc volumes.

The shared printer devices on the HP-IB are listed only if
they can “self-identify”, and the terminal’s firmware
recognizes the identity code, such as:

« HP 2631B option 046 Printer
e HP 2631A Printer
 HP 9871A Printer.

Other devices on the HP-IB are listed by “Hp-ib device
<HP-IB address>" if they are currently being controlled
by a terminal on the network. If any of these devices is not

Commands

being controlled by a terminal it will not be listed in the
SHow Volumes table. Some of these devices are listed
below.

« HP 7245A Plotter Printer
« HP 9872A Plotter

e HP 7310A Printer

o HP 9874 A Digitizer

o HP 9876A Printer

NOTE: The plotters are listed here because one or more
HP 2647F Intelligent Graphics Terminals may be
connected to the network and accessing one of
the plotting devices. (If any device is being
controlled by any terminal on the network, it will
be shown in your terminal’s volume table.)

The local disc volumes are listed with their names, type of
disc, unit number, their current values for start of free
space, and the amount of free space left. If any volume is
identified as nolabel, nogood, or nonfmt, the start of
free space is specified as zero (0) because the volume is not
accessible and any free space specification may have no
meaning.

If the listing reveals “nonfmt” for a volume, then the
volume must be formatted and given a name before it can
be used. (See CReate Volume and FORmat Volume
commands.)

Example: List the devices on the HP-IB and the
currently on-line volume (diskette).

%,c SHow Volumes &
%,cSH Vi

VOLUME NAME HP-1B ADDRESS

HP-1B device 6
Shared Printer 7

Computer
Museum

Local  Disc Start of Space Sector = Create Create  Write
volume TypefUnit Free Space Left  Stagger Date(M/D/Y) Time Protect
MURRAY mfDe1 40 1016 9 9/23/81 8:33 AM NO

SKip. The SKip command sequennce positions a device
to a relative line, top-of-form, or beyond an end-of-data
mark.

See “CTU Emulation” in Section 6 for operation of this
command sequence.

Example: Position the CTU emulator file MEMO
(assigned to CTUL as MEMO??7?) backward six lines.
(This assumes the file is advanced six or more lines past
the beginning of the file.)

%,c SKip -6 <lines> <on> MEMO %
or
&,cSK -6 MEMO%
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Example: Position the shared printer to next top-of-
form.

%,c SKip Page <on> SHared printer#5 G
or
%,cSK P SH#5%

SUspend. The SUspend command sequence allows
user intervention when executing command sequences
from a file or application. A RESume command sequence
returns control to the file containing the command
sequences. An EXIT command sequence terminates
execution. (See EXecution command.)

TELll. The TENl command sequence sends up to 80
characters to the specified device or a terminal in a
network. The character string must be enclosed in quotes.
Consecutive blanks in the string are reduced to a single
blank.

Example: Send “This is Display Workspace 3”7 to
workspace 3.

%,c DIsplay Window?3 &
%,c TELl Display "This is Display
Workspace 3" G

or

%,cDI W#3%
%,cTE DI "This is Display Workspace 3" &%

Test. The Test command sequence tests the following:

« terminal (excluding disc drives and data paths)
 Disc drives (requires a diskette on which to write).

« datacomm line (the test connector must be installed —
see “Data Communications Self Test” in Section 13).

» Data path to a specified HP-IB device.
» Data path to a specified terminal in a network.

Further explanation of self tests, interpretation of results,
and appropriate action is given in the “Self Test” section.

Terminal. The terminal test verifies the operation of
the terminal (such as the display, ROM, character sets,
etc.)

Example: Test the terminal.

%,c Test &
or
%,cTh
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Disc Drives. The disc drive test performs a non-
destructive test on the controller PCA, writes and reads
two 256-byte records of AA/HEX (one on sector 1024 and
one on sector 1040); then, writes and reads two 256-byte
records of 55/HEX (one on sector 1024 and one on sector
1040). Following execution of the self-test, the terminal
displays a message on the screen to indicate whether or
not the disc has successfully completed the test or an error
occurred. The possible messages are:

Diasc self test ok
No disc controller attached
Disc self test fail, unit is <u>,
Test 1s <t>, Subtest is <s>, Head is <h>

(See the Self Test Section for further information on the
disc drive test.)

Tape Units. Refer to “Cartridge Tape Emulation” in
Section 6 for operation of this command on tape-emulated
files.

Example: Test the CTU emulated files.

%,c Teat Tapes %
or
f,cT Th

)

Datacomm. The datacomm test verifies the data
communications PCA in terminal. The test connector, part
no. 02645-60002, must be innstalled on the PCA to run the
test. (See the Self Test section for further information.)

Example: Test the data communcations PCA.

f,c Teast DAtacomm %
or
&,cT DA%

Terminal#<r>. The data path between terminals in
a network may be tested by specifying the assigned
terminal number. The terminal number is its address set
by switches BO through B4 on the HP-IB/ROM PCA.

Example: Test terminal#b

%,c Test TErminal#5 %
or
&,cT TE#5%



HP-1B. The HP-IB/ROM PCA in the terminal may be
tested. (See “Self Test”, Section 13, for further in-
formation.)

Example: Test the HP-IB circuits in the terminal.

%,c Test Hp-ib &
or
&,cT H%

TRansfer. The TRansfer command sequence copies 8-
bit binary data (a line, a file, or all) from the specified
source to the specified destination. The defaults are
Source, Destination, and File. If the computer system sent
%,c TRansfer <%, a file would be copied from Source to
Destination. Multiple devices may be specified as
destinations by separating the device names with a comma
and a space, or by equating the devices to Destination in
the Assign command sequence.

NOTE: Only printers which accept raster dump data can
be used as destinations for graphics data. Refer
to “Data Operations” earlier in this section for
further information on transfer of data using the
TRansfer command.

Refer to “Cartridge Tape Emulation” in Section 6 for
operation of this command on tape-emulated files.

Example: Copy a file from the Source device to the
Destination device.

%,c TRansfer &
or
&,cTR %

Example: Copy all data on the Source device {assume
the display to the local printer and the right tape).

%,c TRansfer All [from] source [tol EXternal
printer, Right tape %

or
%,cTR A S EX,R%

Example: Copy the contents of disc file “DIRK” to the
HP-IB device§f7 {e.g. HP 2631G Printer).

%,cTRansfer file [from]l DIRK [tol Hp-1b?#7 &
or
&,cTR F DIRK H#7%

UNPurge FILE. The UNPurge File command se-
quence restores a previously Purged disc file, providing
that a “PACK?” has not occurred since the file was purged.
PUrged disc files may be listed by issuing a SHow Purged
command sequence to the mounted disc volume.
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If a purged file name is the same as one of the unpurged
disc files on a volume, the UNPurge command will not
execute because this would create two files with the same
name. You may REName the unpurged file, then issue an
UNPurge command.

Example: List the purged disc files of a volume, and
unpurge one of the files.

%,c SHow Purged &%
or
%,cSH P&

Volume = Murray

File File Start Size Create Create
Name Type Address (sectors) Date(M/D/Y) Time
BILLING Purged 32 52 11/ 1/79 9:09 AM
FORM2 Purged 84 4 11/ 1/79 1:47 PM

Now let’s unpurge “BILLING”.

%,c UNPurge File BILLING %
or
%,cUNP F BILLING®

Example: List the unpurged and purged files of a
volume. Rename the unpurged file that has the same name
as the purged file. Unpurge the purged file.

(1)

f,c SHow Files &
or
%,cSH F&

Volume = Murray

File File Start Size Create Create
Name Type Address (sectors) Date(M/D/Y) Time
EXAMPLE Ascii 40 8 11/ 1/79 11:21 AM
FORM2 Binary s2 4 1/ 4/80 2:55 PM
CTUROO1 Ascit 3 2 1/ 7/80 9:31 AM
LOG Ascit S8 4 1/12/80 7:59 AM
COMPARE Asciti 62 4 2/ 3/80 3:25 PM
(2)

%,c SHow Purged %
or

%&,cSH P&
Volume = Murray
File File Start Size Create Create
Name Type Address (sectors) Date(M/D/Y) Time
EXAMPLE Asacit 32 8 11/ 1/79 10:24 AM
FORM Binary 48 4 11/ 1/79 8:33 AM
3)

%,c REName File [from] EXAMPLE [tol EXAMPLE1 %
or
%,cREN F EXAMPLE EXAMPLE 1%

4)

%,c UNPurge File EXAMPLE %
or

%,cUNP F EXAMPLE%
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UNPurge VOLUME. The UNPurge Volume command
restores a previously PURGEd volume provided neither
the FORmat command nor the PAck command has been
used on the volume after the PURGE command was
performed.

Example: List a PURGEd volume and UNPurge it.

%,c SHow Volumes %
or
%.cSH VR
Local  Disc Start of Space Sector Create Create Write

Volume TypefUnit Free Space Left Stagger Date (M/D/Y) Time

Now UNPurge the volume on disc number 1.

%.c UNP V on D#1%
or
%.c UNPurge Volume on Disc?! %

Local  Disc Start of
Volume Type#Unit Free Space Left

Space Sector Create Create Write
Stagger Date (M/D/Y) Time

DRAIN mfD#1 37 1019 9 10/21/81% 12:54 PM NO

VERify Volume. The VERify Volume command
sequence reads the entire volume specified in the
command, while checking CRC’s and recording tolerances.
The operation takes several minutes to execute. The
message “Disc VERIFY in progress” is displayed in the
message window during the execution.

Example: Verify the volume name “GARY”.

&,c VERIFY Volume GARY G
or
&,cVER V GARYS

Using The %&p Generalized
Escape Sequence

The terminal’s display and external printer can be
controlled by a program executing in a host computer
through use of an escape sequence of the following general
form:

fep <ccommands>

where each command consists of an optional numeric
parameter followed by one of the command characters
shown in Table 5-4. The final command in the sequence is
identified by an uppercase command character; all prior
commands in the sequence use lowercase command
characters. The characters “&4p” must not be separated by
intervening blanks; blanks occuring subsequently in the
escape sequence are ignored.
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Table 5-4. Device Control Command Characters

Command Character

Upper- Lower-
case case

Meaning

S 5 Defines the source (“from”) device.

D d Defines the destination (“to”) de-
vice.

Specifies the desired CTU emulator
or external printer control operati-
ons.

Specifies on which terminal device
(left CTU, right CTU, or printer) the
specified control operation is to be
performed.

For tape spacing operations, speci-
fies the number of records or files
to be spaced over. For external
printer “skip lines” operations,
specifies the number of lines to be
skipped over.

~ Reads device status (see Section
10).

Reads a record or file from the
current source device.

Writes a record to the current
destination device(s).

source and
copies or

Using the current
destination device(s),
compares one record.

source and
copies or

Using the current
destination device(s),
compares one file.

Using the current source and
destination device(s), copies or
compares to the end of medium
{copy all or compare all).

NOTE: The escape sequences &4pB, %&¢pF, and &epm will
not be executed when incorporated as part of a
file which is to be executed using the reao key.

Within each device control escape sequence, you may
specify only one physical operation (such as rewinding,
spacing, reading, writing, copying, or comparing). For
example, if you wish to programmatically rewind the left
tape (the set of CTU emulator files assigned to CTUL),
rewind the right tape, and then copy a file from one tape
to the other, you would have to issue three separate escape
sequences. You may, however, include sources (s), unit (u),
number of records/files (p), and multiple destination (d)
specification commands within an escape sequence
containing one of the physical operation commands.
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You should not initiate a device control operation (other
than a status request) before a previous operation has
been completed. For example, after initiating a read
operation, the data record must be read by your program
before initiating another device control operation; other-
wise the read operation may not be executed properly.

Some of the device control operations can be interrupted
and prematurely terminated by pressing the |reven’ key, If
a control operation is userinterruptable, it has the
following general characteristics:

* Once the operation is initiated the terminal’s keyboard is
disabled except for the "rervrn| key.

» Pressing the | rerurn| key terminates the operation, returns
a completion code to your program indicating that a user
interrupt occurred, and reenables the keyboard.

e The completion code (if any) is transmitted when the
operation is completed.

« Completion of the operation is indicated by receipt of
the completion code or (for read operations) by receipt
of all expected data.

Non-interruptable control operations have the following
general characteristics:

» The terminal’s keyboard is enabled throughout the
entire operation.

e The completion code (if any) is transmitted when the
operation is initiated.

» Completion of the operation is indicated by the “busy”
device status bit (bit 1, byte 1) being cleared to “0”.

The following device control operations are always
interruptable:

Locate end-of-data (3c)

Turn on write-backspace-read mode (9c)
Turn off write-backspace-read mode (10c¢)
Copy record (b)

Copy file (f)

Copy all (m)

Compare record, file, or all (1m)
Device-to-datacomm data transfers
Datacomm-to-device data transfers
External printer control operations

The following operations are always non-interruptable:
Rewind (0c)

Write file mark (5¢)
Write end-of-data mark (6¢)
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The following operations are non-interruptable when
initiated locally at the terminal but are interruptable when
initiated remotely over the datacomm line:

Space “p” records (1¢)

Space “p” files (2¢)

Locate file “p” (2¢)

Space “p” records immediately without writing
end-of-data mark (8c)

Any errors in a device control escape sequence cause the
entire sequence to be ignored by the terminal. This could
cause the CPU to go into a wait loop if your program is
expecting a response upon completion of the escape
sequence. You can use a programmed time-out to avoid
this problem.

DEVICE CONTROL COMPLETION CODES. For
tape control operations, device-to-device data transfer
operations, and ASCII or binary write operations, you
determine whether or not the operation was performed
successfully by executing an INPUT or similar instruction
which requests one ASCII character 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 operation
was interrupted by the terminal operator pressing the
key. Note that these completion codes cannot be
suppressed by strap settings or any other means. They are
always transmitted and your programs should include
input commands explicitly for accepting them.

For ASCII or binary read operations, successful com-
pletion is indicated by receipt of all expected data. An I/O
failure or end-of-file is indicated by receipt of just a
CR(LF),RS, or GS code (depending upon the protocol
employed). Datacomm errors are reported by way of the
Primary Terminal Status Bytes (see Section 10).

Once your program issues a device control escape sequence
to the terminal, the terminal queues further data received
from the host computer in a buffer. The queued data is
not acted upon until the terminal has transmitted the
completion code (if any) for the current device control
operation back to the host computer.

SELECTING “from” AND ‘“to” DEVICES. To select
source (“from”) and destination (“to”) devices, use the
following commands in a device control escape sequence:

<"from" device code> s
<"to" device code> d
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where the device code are as follows:

1=left tape unit
2=right tape unit
3=display
4=external printer
5=HP-IB device

Note that if the “s” or “d” command character is not
preceded by a numeric code, the existing “from” or “to”
device assignment (respectively) remains in effect.

The following escape sequence selects the right tape unit
as the “from” device and the external printer as the “to”
device:

f4p2s4D

Within a single device control escape sequence, you may
select only one source device but you may select multiple
destination devices. For example, the following escape
sequence selects the left tape as the source device and
both the display and the right tape as destination devices:

%4p1s2d3D

Once you select source and destination devices, the
designated device assignments remain in effect until:

1. They are changed by a subsequent device control
escape sequence;

2. They are changed by a keyboard entry;

3. The terminal operator manually initiates a “hard” reset
or a program executing in the host computer initiates a
“hard” reset by transmitting an {E sequence.

4. The terminal’s power is turned off and then back on.

After a hard reset or after the terminal’s power is first
turned on, the “to” and “from” device assignments are as
follows:

Source (“from”) device = left tape
Destination (“to”) device = right tape

TAPE CONTROL OPERATIONS. Although the
terminal contains no facilities for tapes, means are
provided, through the Cartridge TapelEmulation facility,
for executing some tape commands as though tape
facilities existed in the terminal. The commands are
applied to “CTU emulation” files, on disc. Not all tape
commands are implemented and some which are imple-
mented are implemented only partially. For further
explanation of CTU emulation, refer to Cartridge Tape
Emulation in Section 6.
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To perform tape control operations (such as rewinding,
record spacing and locating files), use the ¢, u, and p
commands in a device control escape sequence.

The “c¢” command specifies which physical operation is to
be performed, as follows:

Control Default
Code Operation Device
0 Rewind “from”
1 Space “p" records “from”
2 Space “p” files or locate file “p” “from”
3 Locate end-of-data mark “from”
5 Write file mark “to”
6 Write end-of-data mark “to”
8 Space “p” records immediately without “to”
writing end-of-data mark
9 Turn on write-backspace-read mode (none)
0 Turn off write-backspace-read mode (none)

If no control code precedes the “c”, code zero (rewind) is
the default.

The “u” command specifies on which tape unit the
specified operation is to be performed, as follows:

If the “u” command is omitted or if the “u” is not preceded
by a “1” or “2”, the current “from” or “to” device is used (as
designated above). Control codes “9” and “10” always
apply to both the left and right tape unit regardless of
what is specified by “s”, “d”, or “u” commands.

For record spacing operations (1c¢ or 1C), the “p” command
specifies the number of records to be spaced over. A
positive integer preceding the “p” specifies forward spacing
while a negative integer specifies backspacing.

For file spacing operations (2¢ or 2C), the “p” command
specifies either the number of files to be spaced over or
the number of the file to be located. A positive integer
preceding the “p” specifies forward spacing, a negative
integer specifies backspacing, and an unsigned integer
specifies the number of the file to be located.

If the “p” command is omitted or if no integer precedes
the “p”, the value +1 is used by default.

Rewind (Oc). The following escape sequence rewinds the
left tape:

&aplulC
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The following escape sequence rewinds the right tape:

&ep2ulC

Space “p” Records (1c). The following escape sequence
spaces the right tape forward 12 records:

&ep+12p2uiC

The following escape sequence spaces the left tape
backward four records:

Stp-4pluiC

If a file mark is the last record encountered while
backspacing, the tape is automatically spaced forward so
that it is positioned just before the first record of the file.
In addition, the end-of-file mark status bit (bit 4 of tape
status byte 0) is set. When the tape is located at the start
of a file, to reposition it just before the preceding tape
mark you must backspace two records (the tape mark
being one of the records) and then forwardspace one
record.

Locate File “p” (2c¢). The following escape sequence
iocates the start of the third file on the left tape:

&ep3pluac

The following escape sequence locates the start of the fifth
file on the right tape:

SspSp2u2C

You may use either Op or 1p to locate the load point on a
tape.

Locate End-of-Data (3c). The following escape se-
quence locates the end-of-data mark on the left tape.

%ap1u3C

The following escape sequence locates the end-of-data
mark on the right tape:

f&p2u3C

After executing either of the above escape sequences, the
tape on the sélected unit is positioned at the end-of-data
mark. You do NOT need to reposition (backspace) the
tape to add data to it. If you copy data to a tape that is
positioned at the end-of-data mark, the data is appended
to the last file:on the tape. To add a new file to a tape that
is positioned at the end-of-data mark, you must first write
a file mark and then copy thhe data to the tape.
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Write File Mark (5c¢). The following escape sequence
writes a file mark on the left tape:

&4p1uSC

The following escape sequence writes a file mark on the
right tape:

f&p2u5C

Write End-of-Data Mark (6c¢). The following escape
sequence writes an end-of-data mark on the left tape:

&ep1u6C

The following escape sequence writes an end-of-data mark
on the right tape:

ftp2ubC

Turn On Write-Backspace-Read Mode (9¢). The
HP 2640 series terminals includeqa write-backspace-read
capability which provides automatic verification of data
written to tape. When this capability is turned on, each
time a record is written to tape the tape is automatically
backspaced and the record is read and compared against
the original data. If a discrepancy is detected, the terminal
tries to write the record again. If the record cannot be
successfully written in nine retries, both the write error
(bit 1, byte 0) and hard error (bit 3, byte 2) tape status
bits are set. If the record is successfully written during one
of the retries, the soft error (bit 4, byte 2) tape status byte
is set.

The following escape sequence turns on the write-
backspace-read mode.

&4pSC

Turn Off Write-Backspace-Read Mode (10c). The
following escape sequence turns off the write-backspace-
read mode:

%ep10C

DEVICE-TO-DEVICE OPERATIONS. You can use
device control escape sequences to copy or compare data
between terminal devices.

Copy Record (b). To copy a record from a terminal
device to one or more other terminal devices, use the
command character “b” in a device control escape
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sequence. Within the same escape sequence you may also
specify the source and destination devices by using the “s”
and “d” command characters in conjunction with the
appropriate parameter values. If you omit a source and
destination device specification, the current “from” and
“to” device assignments are used.

Some examples are as follows:

&4p3s2dB Copy one record (the line containing the
cursor) from the display to the right
tape.

S4pB Copy one record from the current “from”
device to the current “to” device(s).

S4p132d3dB Copy one record from the left tape to
both the display and the right tape.

&s4p1sB Copy one record from the left tape to the
current “to” device(s).

S&p3dB Copy one record from the current “from”
device to the display.

&4p3s4dB Copy one record (the line containing the

cursor) from the display to the external
printer.

Any file or end-of-data marks on the “from” device are
copied to the “to” devices and count as one record each.
No file marks are transferred, however, when the display
is the “from” device and format mode is off.

Both of the following are considered to be errors:

1. The “from” device is located at the end-of-data when
the copy operation is initiated.

2. An attempt is made to copy a record beyond the
available data space of a “to” device.

Copy File (f). To copy a file from a terminal device to
one or more other terminal devices, use the command
character “f” in a device control escape sequence. Within
the same escape sequence you may also specify the source
and destination devices by using the “s” and “d” command
characters in conjunction with the appropriate parameter
values. If you omit a source and destination device
specification, the current “from” and “to” device assign-
ments are used.

When a non-formatted display is the source device, the

copy file operation starts at the first character position of
the line containing the cursor and copies through the last
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character position currently displayed on the screen. No
file mark is copied.

When a formatted display is the source device, the copy
file operation starts at the current cursor position and
copies all “unprotected” and “transmit only” fields through
the end of display memory, at which time a file mark is
also copied.

When a CTU Emulator file is the source device, the copy
file operation starts at the current tape position and
copies until either a file mark or an end-of-data mark is
detected. Upon completion, the mark itself is copied.

When a non-formatted display is the destination device,
the copy file operation starts at the current cursor
position. File marks copied from the source device are
discarded.

When a formatted display is the destination device, the
copy file operation starts at the current cursor position.
Data is copied only into “unprotected” and “transmit only”
fields. File marks copied from the source device are

discarded.
When an external printer is the destination device, any
file marks or end-of-data marks copied from the source

device cause a form feed to occur.

Some examples are as follows:

Ssp3s2dF Copy a file from the display to the right
tape.

SspfF Copy a file from the current “from”
device to the current “to” device(s).

Sap1s2d3dF Copy a file from the left tape to both the
display and the right tape.

Sap1sF Copy a file from the left tape to the
current “to” device(s).

&4p3dF Copy a file from the current “from”
device to the display.

&4p3s4dF Copy a file from the display to the

external printer.

Both of the following are considered to be errors:

1. The “from” device is located at the end-of-data when
the copy operation is initiated.

2. An attempt is made to copy beyond the available data
space of a “to” device.



Copy All (m). To copy all from a terminal device to one
or more other terminal devices, use the command
character “m” in a device control escape sequence. Within
the same escape sequence you may also specify the source
and destination devices by using the “s” and “d” command
characters in conjunction with the appropriate parameter
values. If you omit a source and destination device
specification, the current “from” and “to” device assign-
ments are used.

The copy all operation starts at the current cursor or tape
position of the “from” device and copies everything
through the end of medium (end of display memory or end-
of-data mark).

Some examples are as follows:
%ip3s2dM Copy all (all characters from the current
cursor position through the end of

display memory) from the display to the
right tape.

%&pM Copy all from the current “from” device
to the current “to” device(s).

fip1s2d3dM Copy all (all records from the current

tape position through the end-of-data

mark) from the left tape to both the

display and the right tape.

fapiaM Copy all from the left tape to the current

“to” device(s).

&4p3dM Copy all from the current “from” device

to the display.

fap3s4dM Copy all (all characters from the current

cursor position through the end of

display memory) from the display to the

external printer.

Both of the following are considered to be errors:

1. The “from” device is located at the end-of-data when
the copy operation is initiated.

2. An attempt is made to copy beyond the available data
space of a “to” device.

Compare Record (1b). To compare a record between
one terminal device and another, use the command
character “b” preceded by a “1” in a device control
sequence. Within the same escape sequence you may also
specify the source and destination devices by using the “s”
and “d” command characters -in conjunction with the
appropriate parameter values. If you omit a source and
destination device specification, the current “from” and
“to” device assignments are used. Note that, unlike the
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copy record function, the compare record function
requires that there be only one destination device.

Compare File(1f). To compare a file between one
terminal and another, use the command character “f”
preceded by a “1” in a device control sequence. Within the
same sequence, you may also specify the source and
destination devices by using the “s” and “d” command
characters in conjunction with the appropriate parameter
values. If you omit a source and destination device
specification, the current “from” and “to” assignments are
used. Note that, unlike the Copy File function, the
Compare File function requires that there be only one
destination device.

Some examples are as follows:
Compare the current file on the left tape

(CTUL) with the current file on the
right tape (CTUR).

fsps2d1F

Compare the file on the display with the
current file on the left tape.

f&p3s1d1F

Compare the current file on the right
tape with the file on the display.

&4p2s3d1F

Compare the current file on the current
“from” device with the current file on the
left tape.

fap1d1F

Compare the current file on the right
tape with the current file on the current
“to” device.

fap2siF

Compare the current file on the current
“from” device with the current file on the
current “to” device.

fsp1F

The two files are compared record-by-record. If the two
records do not exactly match, the compare operation fails
and is terminated. The “from” and “to” devices are left
positioned immmediately following the records that do not
match.

Compare All (1m). To compare all data between one
terminal device and another, use the command character
“m” preceded by a “1” in a device control escape sequence.
Within the same escape sequence, you may also specify
the source and destination devices by using the “s” and “d”
command characters in conjunction with the appropriate
parameter values. If you omit a source and destination
device specification, the current “from” and “to” device
assignments are used. Note that, unlike the Copy All
function, the Compare All function requires that there be
only one destination device.
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Some examples are as follows:
%ep3s2diM Compare all on the display (all charac-
ters from the current cursor psition
through the end of display memory) with
all on the right tape (all records from the
current tape position through the end-of-
data mark).

%epis2diMm Compare all on the left tape with all on
the right tape. The compare operation
starts at the current tape position (for
both tapes) and proceeds through the
end-of-data mark.

S4p1d1M Compare all on the current “from” device
with all on the left tape (all records from
the current tape position through the
end-of-data mark).

R4p M Compare all on the current “from” device
with all on the current “to” device.
R4p2s 1M Compare all on the right tape (all
records from the current tape position
through the end-of-data mark) with all
on the current “to” device.

The data on the two devices is compared record-by-record.
If the two records do not exactly match, the compare
operation fails and is terminated. The “from” and “to”
devices are left positioned immediately following the
records that do not match.

Some examples are as follows:

&4p1s2d1B Compare the current record on the left
tape with the current record on the right
tape.

%4p3s1d1B Compare the line containing the cursor
on the display with the current record on
the left tape.

fs4p2s3d1B Compare the current record on the right
tape with the line containing the cursor
on the display.

If the current record on the “to” device does not exactly
match the current record on the “from” device, the
compare operation fails and the “from” and “to” devices
are left positioned immediately following the records that
do not match.

Compare File (1f). To compare a file between one
terminal device and another, use the command character
“f” preceded by a “1” in a device control sequence. Within
the same escape sequence you may also specify the source
and destination devices by using the “s” and “d” command
characters in conjunction with the appropriate parameter
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values. If you omit a source and destination device
specification, the current “from” and “to” device assign-
ments are used. Note that, unlike the copy file function,
the compare file function requires that there by only one
destination device.

See the description of the “Copy File (f)” function earlier

in this section for the definition of what constitutes the
current file on each possible “from” and “to” device.

Some examples are as follows:

Rsprs2diF Compare the current file on the left tape
with the current file on the right tape.

R4¢p3s1di1F Compare the current file on the display
with the current file on the left tape.

Rep2s3d1F Compare the current file on the right
tape with the current file on the display.

fapi1diF -Compare the current file on the current
“from” device with the current file on the
left tape.

fap2s1F Compare the current file on the right
tape with the current file on the current
“to” device.

Rep1F Compare the current file on the current

“from” device with the current file on the
current “to” device.

The two files are compared record-by-record. If the
records do not exactly match, the compare operation fails
and is terminated and the “from” and “to” devices are left
positioned immediately following the records that do not
match.

Compare All (1m). To compare all data between one
terminal device and another, use the command character
“m” preceded by a “1” in a device control escape sequence.
Within the same escape sequence you may also specify the
source and destination devices by using the “s” and “d”
command characters in conjunction with the appropriate
parameter valu. If you omit a source and destination
device specificatin, the current “from” and “to” device
assignments are used. Note that, unlike the copy all
function, the compare all function requires that there be
only one destination device.

Some examples are as follows:

Compare all on the display (all charac-
ters from the current cursor position
through the end of display memory) with
all on the right tape (all records from the
current tape position through the end-of-
data mark).

f4p3sadiM



Tepis2diM Compare all on the left tape with all on
the right tape. The compare operation
starts at the current tape position (for
both tapes) and proceeds through the
end-of-data mark.

TepidiM Compare all on the current “from” device
with all on the left tape (all records from
the current tape position through the
end-of-data mark).

Tep 1M Compare all on the current “from” device
with all on the current “to” device.
Tep2stM Compare all on the right tape (all
records from the current tape position
through the end-of-data mark) with all
on the current “to” device.

The data on the two devices are compared record-by-
record. If the records do not exactly match, the compare
operation fails and is terminated and the “from” and “to”
devices are left positioned immediately following the
records that do not match.

EXTERNAL PRINTER CONTROL OPERATIONS.
To cause line feeds or form feeds on an external printer,
use the ¢, u, and p commands in a device control sequence.

When directing a device control escape sequence to an
external printer, you should explicitly use the command
string “4u” or “4U” in the escape sequence.

The “c” command specifies which physical operation is to
be performed. When the escape sequence is directed to an
external printer, the “c” control codes have the following
meanings:

Control Code Operation
0 Form feed
1 Skip “p” lines
2-10 Form feed

For the skip lines function (1c or 1C), the “p” command
specifies how many lines are to be skipped. The terminal
uses the absolute value of the integer immediately
preceding the “p” and sends that many ASCII line feed
(*r) control codes to the external printer.

Some examples are as follows:

Sap0c4U Initiate a form feed on the external
printer.

&&ptcqubP Initiate six consecutive line feeds on the
external printer.

&4p4usC Initiate a form feed on the external

printer.
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TERMINOLOGY. The following terminology is used
subsequently in this chapter to describe the format of the
data being passed between terminal devices and the
datacomm link.

Record

A line of text from the display or a physical record on
tape. Records from the display, and records copied
from the display to tape, are terminated by a % % which
are counted as two bytes. The only exception is display
records which contain an explicit ‘¢ in any column other
than column zero: in such a case no % is added and the
% designates the end of the record. A record may
contain from one to 256 bytes of data (there are no null
records).

A record from a formatted display (possibly copied to
tape) contains one or more fields, each field copied
from a single unprotected or transmit-only field in the
form. Such data should be read using an ASCII read
operation, in which case each field is treated as a unit
of data.

File

On an unformatted display, a file consists of all records
starting with the one containing the cursor and
continuing through the end of the data currently
displayed on the screen (zero to 24 records). On a
formatted display, a file consists of all “unprotected”
and “transmit only” data from the current cursor
position through the end of display memory. In both
cases, a block terminator (either an ASCIT % or %, as
described below) or a non-displaying terminator is
considered the end of display memory.

For CTU emulator files, a file consists of all records
from the current tape position up to and including the
next file mark. The number of records within a tape file
is limited only by the capacity of the file.

Handshake
In a point-to-point configuration, the type of hand-
shake protocol used depends upon how switches D, G,
and H on the Keyboard Interface PCA are set.

If switches G and H are both open, no handshaking
occurs.

If switch G is closed, the handshake merely consists of
an ASCII % transmitted from the computer to the
terminal.

If switch G is open and switch H is closed, the
handshaking protocol is as follows:

1. Computer sends .

2. Terminal responds with % (followed by % (%1 if
switch D is closed. The ' is included in the AUTO
LF switch on the keyboard is latched down).

3. Computer responds with another %.
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End of Text cend>
In a point-to-point, half duplex configuration, the line
is turned around. If main channel protocol is being
used, an end-of-text character is sent by the terminal
(an ASCII & or & character, depending upon the setting
of switch T on the terminal’s Keyboard Interface PCA).

In a point-to-point, full duplex configuration, nothing
happens as the result of an end-of-text condition.

Block Terminator <% or %>
In a point-to-point configuration, the block terminator
is an ASCII %.

DEVICE-TO-DATACOMM DATA TRANSFERS.
You can use device control escape sequences to initiate a
“read operation” that transfers data from a terminal device
(the display or the left or right tape) to your program over
a data communications link.

ASCII (7-Bit) Read Operations. To initiate an ASCII
(7-bit) read operation, use the following device control
escape sequence:

ﬁ&p[(devlcecode)s]<readcontrolbyte)R

where:

is an optional parameter which, if
present, specifies the “from” device

device code

as follows:

1 = left tape
2 = right tape
3 = display

5 = HP-IB device

specifies the type of read op-
eration, as follows:

0 = ASCII, read a record

1 = ASCII, repeat last record

4 = ASCII, read a file

read control byte

This escape sequence is recognized as valid only when
received over the datacomm line. It is ignored if issued
locally at the terminal.

The source (“from”) device may be selected by way of a
separate device control sequence. If the source device
specification 1s omitted from the ASCII read device
control escape sequence, the current source device is used.

The ASCII read device control escape sequence merely

tells the terminal’s maincode what to do in response to the
next handshake; the read operation itself is initiated by
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the handshake. With the HP 3000 Computer System, for
example, the handshake is automatically initiated by the
device driver within the operating system in response to
the next input command executed in your computer
program.

For an ASCII (7-bit) read operation, data is sent to the
datacomm as seven-bit ASCII characters. Eight-bit
internal display codes (such as “start unprotected field” or
“start inverse video”) are translated into their equivalent
escape sequences (such as k[ or ke dB). Unrecognized eight-
bit codes are translated into DEL codes. If a device record
ends with S, the %' is stripped prior to transmission of
the record (% and ‘r codes are, however, added as shown
later in this topic). In addition any ‘* codes within a record
are stripped. Parity is added according to the settings of
the keyboard parity switch and switch Z or the terminal’s
keyboard interface PCA.

The “repeat last record” operation (read control byte
= 1) is only valid following a “read record” or “repeat last
record” operation (read control byte = 0 or 1). In such a
case the previously-transmitted record or field is retrans-
mitted. Any intervéning data transfer, such as a local copy
between devices or an escape sequence write operation,
renders the “repeat last record” request invalid.

The other ASCII read operations (read control byte = 0
or 4) are described below. In each case the escape sequence
is issued explicitly (via a PRINT or equivalent output
statement) by the program executing in the host
computer. The handshake and end of text sequences
(denoted by <handshake> and <end>, respectively) are
as described under “Terminology” earlier in this section.
The optional ‘r code is transmitted by the terminal if the
[A°" key on the keyboard is latched down.

Character or Block Line Mode, Read Normal Record:

Computer Terminal

%spOR
<handshake>
<record> GI'] <cend>

Character or Block Line Mode, Read Format Mode
Record:

Computer Terminal

%epoOR
<handshake)>
<field> ®l'f] <end>

Character or Block Line Mode, Read End-of-File Record:

Computer Terminal

B4pOR
<handshake>
<% or %> %IY) <end>




Character or Block Line Mode, Read Normal File:

Computer
®ap4R

Terminal

<handshake)>

¢<record 1> SIY%] <end>
<handshake)

<record 2> Q%] cend>

<handshake)
<record n> &I%] <end>

<handshake)>
<% or % %IY] cend>

Character or Block Line Mode, Read Format-Mode File:

Computer Terminal

®ep4R
<handshake)
<field 1> GI%] <end>
<handshake)
<field 2> Gi'*) <end>

<handshake>
<field n> Sl'%] <end>

<handshake>
<% or % %i'] cend>

Block Page Mode, Read Normal Record:

Computer
®4pOR

Terminal

<handshake)>
<record> %Il <% or % <end>

Block Page Mode, Read Format-Mode Record:

Computer Terminal

&4pOR
<handshake>
<field> %i'] <% or %> <end>

Block Page Mode, Read End-of-File Record:

Computer
®apOR

Terminal

<handshake>
<% or %> <end>

Block Page Mode, Read Normal File:

Computer
%ep4R

Terminal

<handshake>
<record 1> %I%] <% or %>
c<record 2> %] <% or %

<record n> Sl <% or %>
<% or %> <end>
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Block Page Mode, Read Format-Mode File:

Computer Terminal

®ap4R
<handshake)>
<field 1> Gi%) <% or %
<field 2> Si%] <% or %

<field n> %I%1 <% or W
<% or %> <¢end>

Binary (8-Bit Read Operations. To initiate a binary
(8-bit) read operation, use the following device control
escape sequence:

ftp [<device code> sl <read control byte> R

where:

is an optional parameter which, if
present, specifies the “from” device

device code

as follows:

1 = left tape
2 = right tape
3 = display

5 = HP-IB device

specifies the type of read op-
eration, as follows:

read control byte

2 = binary, read a record
3 = binary, repeat last record
6 = binary, read a file

This escape sequence is recognized as valid only when
received over the datacomm line. It is ignored if issued
locally at the terminal.

The source (“from”) device may be selected by way of a
separate device control sequence. If the source device
specification is omitted from the binary read device
control escape sequence, the most recently specified source
device is used.

The binary read device control escape sequence merely
tells the terminal’s maincode what to do in response to the
next handshake; the read operation itself is initiated by
the handshake. With the HP 3000 Computer System, for
example, the handshake is automatically initiated by the
device driver within the operating system in response to
the next input command executed in your computer
program.

For a binary (8-bit) read operation, data is sent to the
datacomm without interpretation. No characters are
added or deleted. The eighth (high-order) bit of each byte
may or may not be replaced with parity, depending upon
the factors detailed below.
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A byte count is sent prior to transmission of each record.
The byte count consists of four bytes of mapped
hexadecimal, using the following mapping (the most
significant byte is sent first):

Normal Hex:

ABCD
264x: s € =

01234567829
01234567829 :

v m

F
?

For example, if the record contains sixty bytes (3C hex),
the terminal transraits a byte count of 003«<.

For point-to-point configurations, if 8-bit data is desired
(i.e., no parity), the keyboard parity switch must be set to
“NONE” and switch Z on the terminal’s keyboard
interface PCA must be closed to defeat parity generation.

The “repeat last record” operation (read control byte = 3)
is only valid following a “read control” or “repeat last
record” operation (read control byte = 2 or 3). In such a
case the previously-transmitted record is retransmitted.
Any intervening data transfer, such as a local copy
between devices or an escape sequence write operation,
renders the “repeat last record” request invalid.

The other binary read operations (read control byte = 2
or 6) are described below. In each case the escape sequence
is issued explicitly (via a PRINT or equivalent output
statement) by the program executing in the host
computer. The handshake and end of text sequences
(denoted by <handshake> and <end>, respectively) are
as described under “Terminology” earlier in this section.
The optional ¥+ code is transmitted by the terminal if the

AUTO

A7°" key on the keyboard is latched down.

Character or Block Line Mode, Read Normal or Format-
Mode Record:

Computer Terminal

fep2R
<handshake>
ccount> %i%] cend>
<handshake>
¢<record> <end>

Character or Block Line Mode, Error or Read End-of-File
Record:
Computer Terminal

EGPZR
¢handshake>
<% or %> %] cend>
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Character or Block Line Mode, Read File:

Computer Terminal

f&pbR
<handshake> %

<count 1> %I*1 <end>
<handshake>
<record 1> <end>

¢handshake>
ccount n> G®I'*] cend>

¢handshake)>
¢<record n> <¢end>

<handshake>
<% or &> %(%] cend>

Block Page Mode, Read Normal or Format-Mode Record:

Computer Terminal

EGPZR
<handshake>
¢count> <% or %> <end>
¢handshake>
<record> <end>

Block Page Mode, Error or Read End-of-File Record:

Computer Terminal

&&p2R
¢<handshake)>
<% or &> cend>

Block Page Mode, Read File: { >

Computer Terminal

EGPGR
¢<handshake>
¢count 1> <% or %> <record 1>
ccount 2> <% or %> <¢record 2>

<count n> <% or %> ¢record n>
<% or %> cend>

Fast Binary (Program Load) Read Operations. To
pass binary data from a terminal device directly into a
host computer without any handshake protocol, use the
following escape sequence:

fe



This escape sequence may be issued either locally or from
a program executing in the host computer. In response to
this escape sequence, a file from the current source
(“from”) device is copied to the datacomm without
interpretation.

The entire file is transmitted without byte counts,
delimiters, or any other characters inserted into the data
stream. There is no handshake. At the end of the
transmission, two bytes of all zeros (000 octal) are sent if
there were no errors: otherwise two bytes of all ones (377
octal) are sent.

For point-to-point configurations, parity generation is
automatically suppressed. If switch F on the terminal’s
keyboard interface PCA is closed, the transmission occurs
at the baud rate specified by the keyboard BAUD RATE
switch. If switch F is open, the transmission rate is 9600
baud.

Two escape sequences are provided by programmatically
initiating Record mode, sending an end-of-data signal to
the terminal, and terminating Record mode, the “Copy
File from DAtacomm”, or “Copy All from DAtacomm”
state. The escape sequences are used to define an end-of-
data code which, when received as the first character of a
record in the data transmission, is interpreted as the end
of data.

The escape sequences are as follows:
f4p <coded>p 21C

where:

<code> = 1 thru 127 The corresponding ASCII code
character is defined as the end-of-
data character when it appears at
the start of a record in a Record,
“Copy File from DAtacomm”, or
“Copy All from DAtacomm” op-

eration.

The end-of-data feature is dis-
abled.

<code> = 0 or none

NOTE: This sequence always returns an “S” (successful)
indication.

%&p <code>p 20C

where:

Record mode is initiated and the
ASCII code character correspondi-
ng to “code” is defined as the end-
of-data character. When Record
mode is ended, the previous end-of-
data character becomes active.

<code> = 1 thru 127

The end-of-data feature is disabled
for this operation only.

<code> = 0

Commands

The currently-selected end-of-data
character (if any) is used.

<code> = none

NOTES:
1. This sequence returns an “S” indication only if the
Record operation was successful.

2. A DC1 (completion code) should be transmitted
following the end-of-data character.

DATACOMM-TO-DEVICE DATA TRANSFERS.
You can use device control escape sequences to initiate a
“write” operation that transfers data from your program to
a terminal device (the display or the left or right tape)
over a data communications link.

ASCII (7-Bit) Write Operations. To initiate an ASCII
(7-bit) write operation, use the following device control
escape sequence:

%ap [<device code> d) W <record>

where:

is an optional parameter which, if
present, specifies the “to” device as

device code

follows:

1 = left tape
2 = right tape
3 = display

4 = external printer
5 = HP-IB device

is the data to be transmitted.

device

This escape sequence is recognized as valid only when
received over the datacomm line. It is ignored if issued
locally at the terminal.

The record being transmitted is terminated by the 256th
data byte after the “W” or by the first ‘¢ code, whichever
comes first. On some terminals, one-byte records (conta-
ining a single 'r code) cannot successfully be written to the
display.

The data is sent from the datacomm to one or more
terminal devices as seven-bit characters. The eighth (high-
order) bit may be checkked for parity, depending upon the
settings of the keyboard PARITY switch, and switch Z on
the terminal’s keyboard interface PCA. The eighth bit is
then cleared.

If any transmission errors occur, the entire record being
transmitted is discarded and the operation aborted.

The destination (“to”) device(s) may be selected by way of
a separate device control sequence. If a destination device
specification is omitted from the ASCII write device
control escape sequence, the current destination device(s)
is used.
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If a handshake (initiated by an INPUT or similar
command) is performed following a write escape sequence,
the terminal transmits an ASCII “S” or “F” to indicate
whether or not the write operation was successfully
performed. For interrupt-driven devices (such as tapes),
the “S” indicates that the write was succcessfully initiated.
For other devices, the “S” indicates successful completion.
The “F” indicates failure. If a datacomm error occurs
during transmission, the completion code is unpredictable.
Datacomm errors are reported by way of the terminal
status bytes.

For point-to-point configurations, NUL and DEL codes
are normally stripped from the incoming data. In addition,
the terminal responds to an incoming % code by
transmitting an %; the % code is not considered part of the
incoming data.

In the following definitions, the optional ‘* code is
transmitted by the terminal if the [27°! key on the
keyboard is latched down.

Character or Block Line Mode:

Computer Terminal

%ap W <record>
<handshake)>
¢S or F> Gl

Block Page Mode:

Computer Terminal

%ap W crecord>
<handshake)>
¢S or F>» <% or %>

Binary (8-Bit) Write Operations. To initiate a binary
(8-bit) write operation, use the following device control
escape sequence:

%ip [¢device code> d) <byte count> W <record>

where:¢ geyice code is an optional parameter which, if

present, specifies the “to” device as

follows:

1 = left tape
= right tape

3 = display

4 = external printer
5 = HP-IB device

is a decimal integer within the
range 1-256 which specifies the
number of bytes to be transmitted.
If the byte count is zero, an ASCII
(7-bit) write operation is perform-
ed as described above.

byte count
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is the data to be transmitted.

record

This escape sequence is recognized as valid only when
received over the datacomm line. It is ignored if issued
locally at the terminal.

The record is transmitted from the datacomm to all “to”
devices. The destination (“to”) device(s) may be selected
by way of a separate device control sequence. If a
destination device specification is omitted from the binary
write device control escape sequence, the current des-
tination device(s) is used. See the discussions of the
individual protocnls below to determine whether seven-bit
or eight-bit data is passed.

If the data is passed to the display or an external printer,
bytes with the high-order bit set are interpreted by the
terminal as internal display codes (such as “start
unprotected field” or “start inverse video”). Transmission
of display code escape sequences to an external printer is
enabled by opening switch N on the terminal’s keyboard
interface PCA.

Data passed to the tapes is copied exactly as received.

If any transmission errors occur, the entire record being
transmitted is discarded and the operation aborted.

If a handshake (associated with an INPUT or similar
command) is performed following a write escape sequence,
the terminal transmits an ASCII “S” or “F” to indicate
whether or not the write operation was successfully
performed. For interrupt-driven devices (such as tapes),
the “S” indicates that the write was successfully initiated.
For other devices, the “S” indicates successful completion.
The “F” indicates failure. If a datacomm error occurs
during transmission, the completion code is unpredictable.
Datacomm errors are reported by way of the terminal
status bytes.

For point-to-point configurations, you must transmit an %
to the terminal, and receive back an %, after transmitting
the “W” in order to allow the terminal enough time to
switch into binary mode. When the terminal is in binary
mode, parity checking is automatically disabled. If the
keyboard PARITY switch is set to “EVEN” or “ODD”, the
high-order bit of each data byte is cleared and seven-bit
data is passed to the “to” device(s). If the keyboard
PARITY switch is set to “NONE?”, all eight bits of each
data byte are passed to the “to” device(s). During
transmission of the record, M, %, and DEL codes are
passed as data (the %-% handshake is disabled) until the
byte count has been satisfied.

In the following definitions, the optional % code is
transmitted by the terminal if the [*7°! key on the
keyboard is latched down.
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Point-to-Point, Character or Block Line Mode:

Computer
f4p <count> W %

<record>

Terminal

% <end>

<handshake>
¢S or F> Gl
<end)>

Commands

Point-to-Point, Block Page Mode:

Computer Terminal
&&p ¢count> W
% <end>
<record)>
<handshake)>
<S or F> <% or %
<end>

Table 5-5. Summary of &&p Device Control Escape Sequences

S = Source Device Assignment
D = Destination Device Assignment
P,U,C = Device Command

* = Status
= Read
= Write

X "W E D
¥

Copy (Compare) Record
= Copy (Compare) File
= Copy (Compare) All

[¢"from" device code>s])

[¢'"to'" device code>d]

[<¢control parameter>pl(<device coded>ul<contirol code>c
[c¢device code>]”

{<read control byte>lr

[<byte count>]w

[<control bit>lb

[<control bit>]f

[<control bit>Im

E4p

where:

device codes (s, d, u) are:

1

left tape
right tape
display

2
3
4

(If no value is specified, previous device assignments are in effect.)

control code (c) is:

Control Default
Code (¢) Device
0 “from”
1 “from”
2 “from”
3 “trom”
5 to
6 ‘to"
8 ‘to"
9
10
20
21

external printer

Function
Rewind
Space “p” records
Space “p"” files
Locate end-of-data mark
Record file mark
Record end-of-data mark
Skip “p” records immediately without
recording end-of-data mark
Turn on write-backspace-read mode
Turn off write-backspace-read mode
Initiates record mode and specifies that
the control parameter is to be used as the
end-of-data character.
Specifies that the control parameter is to
be used as the end-of-data character. No
effect on record mode.

(If no value is specified, O is assumed.)

control parameter {(p) when used with control codes 1 thru
10

a positive (+n), negative (-n), or unsigned (n) integer,
specifying the number of records or files for (c) control
codes 1 and 2.

(If no value is specified, +1 is assumed.)

control parameter (p when used with control codes 20 and
21

used as the end-of-data character.

read control byte (r) is:

0 = transmit next record

1 = retransmit last record only

2 = send byte count before transmitting next record

3 = send byte count before retransmitting last record
read

4 = transmit file

6 = transmit file with byte count before each record

(i no value is specified, O is assumed.)

byte count (w) is:

if no value is specified, ASCIl is assumed. Data is received
untii a Line Feed (%) character or 256 characters
(maximum) are received.

it a value is specified, binary data is assumed.

control bits (b, f, m) are:

0 or no integer = copy record (b), file (f), or all (m) from
source device to destination device.

1 = compare record (b), file {f), or all (m) on source and
destination devices.
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DISC DRIVE OPERATIONS
FROM THE KEYBOARD | s

SECTION

This section describes how to use your terminal with the
13272A Flexible Mini Disc Drive. You should read the
Commands section before reading this section to become
familiar with the terminal’s command channel.

THE FLEXIBLE MINI DISC DRIVE

A door in the front of the mini disc drive allows you to
insert and remove the diskette. The door snaps open for
inserting and removing the diskette. When inserting a
diskette, make sure that there is not another diskette
already in the disc drive. If there is, remove it, before
inserting the other one. Be sure to close the door after
inserting the diskette.

Inserting the Diskette

CAUTION

If you accidentally insert another disk-
ette when there is one presently in the
drive, BE SURE TO REMOVE. THE
BOTTOM ONE FIRST. Otherwise,
damage to the read/write head in the
drive may result.

THE DISKETTE

The diskette is similar to a phonograph record in a jacket.
Slots in the jacket expose the oxide surface of the disc so
that the head in the disc drive can record and read the
information.

oxide
surface
write
enable
notch
Care

» The Diskette should be kept in its envelope when not in
use. This keeps dust particles and other substances from
getting on the oxide surface.

« Don’t bend or flex the diskette; this will warp or break
the disc.

e Be sure that it is never exposed to temperatures greater
than 50°C (122°F); this may warp the disc.

» Be sure that it never comes near a magnetic source; this
will destroy the data on the disc and may permanently
damage its recording properties.

Write-Protect

A notch in the diskette jacket allows a switch in the disc
drive to enable writing to the disc. If this notch is covered,
then it is impossible to write to the disc; data that is
presently on the disc cannot be over written. This is useful
when the data on the disc should only be read, such as a
form. Adhesive tabs are provided with the diskette to
allow you to cover up the write/enable notch in the jacket.

INITIALIZING A DISKETTE

Diskettes which have not been used previously are
unformatted and must be formatted before they can be
written to or read from. Also, the diskette (volume)
requires a name.
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1. Do not touch the disk surface.
Easily contaminated, and
causes errors.

2. Do not use solutions: alcohol,
thinner, Freon, to clean the

disk.
X

&y

N
S OH!

I
=]
-
(=]

reon,

X

3. Do not use magnets or mag-
netized objects near the disk.
Data can be lost from a disk
when exposed to a magnetic
field.

4. Do not bend or fold the disk.

5. Do not place heavy objects
on the disk.

6. Do not use rubber bands or
paper clips on the disk.

7. Do not write on a disk label
with a pencil or a ball-point
pen. Use a fiber-tip.

X<pm“§9
X< T >

8. Do not use erasers.

9. Put1.D. labels in a right place,
never use them in layers.

10. Insert carefully, by grasping
upper edge and placing it into
the drive.

> &

N
|/,@

diskdrive

11. Keep disk in its envelope.

Floppy Disk

envelope

12. Store disk not for immediate
use in their box, and set it
upright.

13. Do not expose the disk to ex-
cessive heat or sunlight.

14. Operating environment
10°C to 50°C (50°F to 122°F)
20% to 80% RH
Less than 29°C (Wet bulb
temperature)

29°C under

15. Storage environment
4°C 1o 53°C (40°F to 127°F)
8% to 80% RH

16. Transportation
During transportation the disk
shall be in its envelope, and
in a protective box.
Temperature: —40°C to 53°C
(—40°F to 127°F)
Relative humidity: 8% to 90%
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CREATING A NEW VOLUME

The Create Volume command is used to create a new
volume on a diskette. When the command is initiated, the
diskette, if it has not previously been formatted, is
formatted with the default stagger of 9. Then the volume
name is written on the diskette and space is allocated for
the file directory.

If a stagger other than the default stagger of 9 is desired,
it is necessary to use the Format command to specify the
desired stagger before using the Create Volume command.

Up to six characters (alpha and/or numeric) may be used
to name the diskette. The first character must be alpha. If
more than six characters are specified, the terminal
truncates the name after six characters.

Example: Format a new diskette and assign a volume
name of “MEMDS”.

Step 1. Press [cowao| , JEIETI .
MEMOS, ) 4 .

Step 2. The message is displayed
followed by the message. Each

message is displayed for approximately 45 seconds.

[crente JvoLUME |

(You may verify the new volume name by following the
example in “Showing Volume and File Names” below.)

Step 3. Press again to exit command mode.

If a volume has been named and formatted previously, the
message will be displayed in
the message line. If the data on this volume is no longer of
value, you should purge the volume, then enter the Create
Volume command again.

If a volume has been purged, it will require naming. (It
will not require formatting because it was formatted when
the Create Volume command was first executed on the
diskette.) Again, the Create Volume command is used in
the same manner as with new diskettes.

Renaming A Volume

You can rename your diskette by the Rename Volume
command. The renaming operation does not affect the
files on the diskette; it changes only the volume name.

Example: Rename the volume “LETTER” to “MEMD”.

Step 1. Press [cowmo] , ) ,
LETTER, » MEMO, [ reruen] .

(You may verify the new volume name by following the
example in “Showing Volume and File Names” below.)

Step 2. Press again to exit command mode.

Disc Drive Operations from the Keyboard

NAMING YOUR FILES

Data written on the diskette (volume), may be divided
into one or more named files. You assign the filename
when you write data to the volume, or when you create a
file of specific length (see Creating Files of a Specified
Length}, or when you are using the Tape Emulator (see
Tape Emulation). In the descriptions of command
sequences that follow, you will be instructed when a
filename is required.

Up to ten characters (alpha and/or numeric) may be used
to name the file. The first character must be alpha. If
more than ten characters are specified, the terminal
truncates the name after ten characters.

CREATING FILES OF A
SPECIFIC LENGTH

In most applications you will not need to create a file of a
specified length. When you execute a command to write
data to the diskette, the file length is handled auto-
matically. However, in some applications you may want to
create the file before writing data to it (i.e., reserve file
space for future use). But when you do, you must
remember that Append is the only command that will
write data to the file. If you attempt to use another
command (such as Copy or Transfer), the message

will be displayed.

The parameters that may be specified in the Create File
command are: 1) the number of lines, 2) the number of
bytes per line, and 3) file type (ASCII or Binary). (The
parameters may be specified in any order.) The defaults
are: one line, 80 bytes, and ASCIL If you specify more
space than is remaining on the diskette, the message
will be displayed. Refer to the Com-
mand section for calculating the amount of space that may
be required for a file.

Example: Create a file named “TEST”. (The defaults are
one line, 80 bytes per line, and file type ASCIIL)

Step 1. Press [coww] , [EEECHN . IEEOEN - NG

TEST, | RETURN| ,

Step 2. Press again to exit command mode.

Example: Create a file named “TEST1” with 100 lines.
(The defaults are 80 bytes per line and file type ASCIL)

Step 1. Press , EERTH .
TEST1 100, , [rerumn].

Step 2. Press again to exit command mode.

[creare O Fiie |
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Example: Create a file named “TEST2” with 250 lines of
72 bytes per line. (The default is file type ASCIL)

Step 1. Press [cowao] , NETEEEN , IECEOEN . NGETCH
TEST2 100, NNKEN . 72, IEEE . (o] .

Step 2. Press again to exit command mode.

Example: Create a file named “TEST3” with 400 lines of
150 bytes per line of type Binary.

Step 1. Press [omwno] , ICICTNN , IGCHIEN . WETEN .
TEST3 400, NMEEEEN . 150, IENAEENN - IEIREXAN . [ .

again to exit command mode.

Step 2. Press

SHOWING VOLUME AND
FILE NAMES

The volume name and file names on a diskette may be
displayed by entering the Show Volumes or SHow Files
command.

Example: Display the volume name of the diskette
presently in the disc drive.

Step 1. Press g sHou JvoLumes IRETTIYIN
Step 2. Press [comano| again to exit command mode.

The information is presented as shown below.

HP-1B ADDRESS

VOLUME NAME

Locel Dise Start of Spsce Sector Create Create Write
volume TypefUnit Free Space Left Stagger Date (M/D/Y) Time Protect
USER mel|\ |99\ BS{ 9\ 9/12/81 4:/32 PM ?
volume double- disc 199 sectors  no. of stagger date time notch is not
name sided drivest have been sectors assigned created creeted covered:

disc written on avalable can write
VOLUME NAME HP-1B ADDRESS
Local Disc Start of Space Sector Create Creste Write
Volume TypefUnit Free Space Left Stegger Date (M/D/Y) Time Protect
nonfmt mf0e1 0 1056 9 7/15/81 B8:03 AM L]

“nontrm1” 1s an unformatted disketie

VOLUME NAME HP-1B ADDRESS
Local Disc Start of Spece Sector Create Create Write
Volume  TypefUnil Free Space Lefl Stagger Date (M/D/Y) Time Protect
nolabel mfDet [ 1056 3 7/23/81 1114 am ND

“nolabet” is a formatied, unnamed diskette
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Either the active files or the purged files on a volume

may be displayed.

)

Example: Show the active files on the volume mounted
in the drive.

Step 1. Press [cowwo) , SN . IEDGENN , [ .

Step 2. Press [commano| again to exit command mode.

The information is presented as shown below.

Volume = USER ¢---- (volume name)
File File Start Size Create Create
Name Type Addresas (aectors) Date (M/D/Y) Time
USERSECT2 Asciy 37 49 6/19/80 9:12 AM
FORM12 Binary 86 19 7/14/80 1:05 PM
file name file lype starting no of date set time
{Ascli or sector sectors by tile
Binary) address of 1hat the SET DATE created
the tlle file command.
occupies

Example: Show the purged files on the same volume.
Step 1. Press [ cowwo| , INEECENN , IENEEEN , (o] .
Step 2. Press again to exit command mode.

The information is presented as shown below.

&)

Volume = USER

File File Start Size Creste Create
Neme Type Addreas (sectora) Date (M/D/Y) Time
FORECASTT FPurged 32 s Sr21/80 10:48 AM
FORECASTB Purged 128 8 7/23/80 3:20 Pm

SELECTING FILES FOR “SOURCE”
AND “DESTINATION”

The and [recow] keys, as well as certain command
sequences, use the assigned Source and Destination files.

The defaults are:

Left Tape
Right Tape

Source:
Destination:

The terminal interprets the left tape and right tape as
filenames CTULnnn and CTURnnn, respectively. nnn is
the number of the file (e.g., CTULO006).

The default source and destination assignments may be
changed by entering an Assign command. The new
assignments remain in effect until the terminal is reset or
until another Assign command is entered.
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The graphics display can be assigned as the source or
destination for a data transfer: however, since graphics
data is of binary type, any file created with a Copy or
Tranfer command will be of type binary.

Example: Assign the Source to disc filename “uuLY”,
(Any subsequent pressing of the key or executing a
command sequence that uses the source assignment will
cause the “guLY” file to be read.)

Step L. Press [cowwo] , [EESIGN . NECNN . ESEOCN

JULY, [rerumn] .

Step 2. Verify the assignment by pressing |G .
ossions IMEETTI

The following listing will appear on the display:

USER NAME CURRENT ASSIGNMENTS
SOURCE JULY

DESTINATION RIGHT TAPE

LOG DISPLAY

PRINTER EXTERNAL PRINTER
CTUL CTUL???

CTUR CTUR???

Step 3. Press again to exit command mode.

Example: Assign Destination to disc filename “sHIP-
MENTS” and EXTERNAL PRINTER. (After data has been
written to the file the first time, any subsequent pressing
of the key or executing of a command sequence that
uses the destination assignment will display the message

File name already exists )

Step 1. Press [cowonw] , NN . WEDHN . IEKISEN

SHIPMENTS, » [Reum] .

Step 2. Verify the assignment by pressing NEEEEN ,
» [rerom] .

The following listing will appear on the display:

USER NAME CURRENT ASSIGNMENTS

SOURCE JULY

DESTINATION SHIPMENT, EXTERNAL PRINTER
LOG DISPLAY

PRINTER EXTERNAL PRINTER

CTUL CTUL???

CTUR CTUR"???

Step 3. Press again to exit command mode.

Disc Drive Operations from the Keyboard

RECORDING AND READING DATA
(USING THE READ AND RECORD KEYS)

The [rewo. and keys provide a convenient means to
copy data to the display or datacomm from one file or
device, or to copy data from the display or datacomm to a
file or device. They are especially useful for repetitive
operations, such as, reading files of data from a disc, or
entering data on the display, then recording it on a disc
file and printing it.

The and keys use the “Source” and “Des-

tination” assignments and the display or datacomm,
depending upon whether or not the terminal is in
REMOTE ([ remore| key down). Here, we shall discuss only
the use of these keys in Local Mode.

LOCAL MODE
(XN key up)
READ

“Source’ ————————p=display

RECORD
display—— "Destination”

REMOTE MODE
( EERE key down)
READ

“Source” ———  -computer

RECORD
computer —————p="Destination”

Recording Data from the Display

NOTE: The key may be used to stop the record
operation.

Pressing | recoro | copies data from the display (regardless of
the “Source” file assignment) to the “Destination” file.
After the key is pressed, the cursor is “homed” and
the entire contents of the current display workspace is
recorded.

There are two ways of recording data to a diskette using
the [recoro] key. First, you can define a file, by filename,
using the Assign command, then press | recoro| . Or, you can
simply press without making a file assignment —
tape emulation. (This assumes that the destination is the
left or right tape.)
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Assign "Destination” to a new filename:
Press GED . JSOKED . BECIXN . IEERDE . cfiename>, (ED
Press M

DISPLAY WORKSPACE

To assigned
destination”
file
S
= )
. o
[ —_ o //
- — \\/
diskette

il
i

Recording Data

Non-Tape Emulator Files. In the first case, you define
the “Destination” file by the Assign command (discussed
previously), then press [recoro] . However, before you use
the [recowo| key again, the “Destination” file must be
redefined. This is because you cannot have two files with
the same name on the diskette. If you attempt to record to

the same file, the message R LTIRLTY will be

displayed in the message line.

Tape Emulator Files. In the second case, we have to
assume that the default Destination is “RIGHT TAPE” or
“LEFT TAPE” in the assign table. (A Show Assignments
command will give the current assignment.) When [ recoro] is
pressed, the data is written to the diskette with a filename
of CTULnnn or CTURnnn (where nnn is the number of
the file — see “CTU Emulation” at the end of this
section.) A Mark File command must be executed after
recording the data to close the file.

Example: Type some data on the screen, assign
“EXERCISE” as a filename for the Destination File, and
record the data on the diskette.

Step 1. Press "v , [ |, then type your name followed
by | return | .

Step 2. Insert a diskette into the disc drive.

Step 3. Press [comano , EESKH , ,

EXERCISE, |retwrn| .,
Step 4. Press [recoro .

Step 5. Press | comano. , I . I ,  Revorv | .

File File Start Size Create Creale
Name Type Address (seclora) Date (M/D/Y) Time
CTUROOt Asclii 32 1 6/ 4/80 7:01 AM
CTUROO2 Ascii 33 1 6/ 4/80 10:35 AM
EXERCISE Ascii 34 1 6/ 4/80 11:51 AM
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Step 6. Press again. Verify that the message
appears in the message line. As you

can see, the Destination file will have to be changed to
permit any further recording.

Recording the f1 — 18 Softkey Menu

The function key assignments can be recorded on the
“Destination” files. Display the function key assignment

i NEXT | »
menu o] FEXT] ¢ press .

Assign "Destination” to a new filename:
Press (D . , BTN - LEEICE . <fename>, I

Press [EEE agamn to exit command mode.

Press D &8

Press

f ™
& - To assigned
W Ty “destination’
p. ‘[M-\ B R RD file
!F‘ I!'H o ECO
- Na— .
% - N -
] ~ -
.. . S
@ -

7

J/

Recording the M through T Softkey Assignments

Recording Data in Format Mode

When in Format Mode (filling in a form on the display),
the [recoro! key records only the data in unprotected fields
and the data in transmit-only fields of the

the [recow] key is pressed, the cursor is “homed” to the
beginning of the first field on the form, the data is
recorded on the “Destination” (a tape emulator file
equivalent to the left or right tape); a file mark is recorded
on the “Destination” file, then the form is cleared. This is
useful when using the same form for repetitive entries.

If a printer is one of the “Destination” assignments, data
it the unprotected and transmit-only fields will be printed
exactly as shown on the display. This allows you to use
preprinted forms.

Assign “Destination” to a new filename:
Press (I - . . EEKIE . ename>, D
Press (BRI again to exit command mode.
Format Mode On: press B o B3 €3
Press [EN .

NOTE When a form s to be lilled in and recorded many times. either the “left tape” or the
“right tape” should be selected as the destination (This techrique automatically
assigns the “Destination” filename each ume the [ERM key 1s pressed )

( N
To assigned
: )
\lmﬂni K |- RN LI “destination”
RECORD file
=
“ O -

T

_ vy

Recording Data Entered in a Form

)



Reading Data to the Display

Pressing [eea| copies data from the “Source” file as-
signment to the display (regardless of the “Destination”
file assignment). However, the READ function differs
depending upon whether or not the “Source” file is a Tape
Emulator file.

Non-Tape Emulator Files. When the e’ key is
pressed, data is read from the beginning of the “Source”
file until the | revuent key is pressed or until the end-of-file is
reached. Pressing the “rewo] key again repeats the operation
(i.e., starts the read operation at the beginning of the file).

Tape Emulator Files. When the [reo; key is pressed,
data is read from the current position of the “Source tape”
until the [rerun| key is pressed or until an end-of-file mark
is reached. The tape may be positioned by
“REWINDING” the tape, “FINDING” a file on the tape,
or “SKIPPING LINES” on the tape. Pressing the o key
again resumes the read operation where the previous read
left off. Consecutive files may be read by pressing o’ for
each file.

Press (D . : : <tiename> . QD
Press m
(The read operation may be stoppead at any time by pressing Wl
r— \
from “source” file a a aaa
assignment a

bbbbbbbbbbbbbbbbbbbbbbbbb
bbbbbbbbbbbbbbbbbbbbbbbbb
cccececcceccccccecceecccecee
cccccccccccccccceecceecee

i READ
~ .
\“O/

A /
(Data starts at the current cursor position)

Reading a File to the Display

Refer to the COPY command for other ways to read data.

Example: Display the data that you recorded in the
previous example.

Step 1. Assign the filename used in the previous ex-

ample as the source. Press [cowaw |, IEEEIH . IR
[ ————
, EXERCISE, 'reTurn |,

Step 2. Press [rea0 . The data in the file will be displayed
on the screen.

Disc Drive Operations from the Keyboard

Reading Data to the
f1 — 18 Softkey Menu

The E through E function key assignments that have
been recorded previously on a disc file may be read to the
Softkey Menu. This is an easy way to reload the softkeys
at power turn-on, after a hard reset, or if the softkeys are
already loaded with another set of functions.

You do not have to display the menu to load the softkeys.
Assign the disc file containing the soft key assignments as
the “Source”, then press | reso| .

NOTE: You may also use the Copy command to load the
softkeys.

Press m ASSIGNIM rmore [ . Cfilename> | (L3I0

Press m again to exit command mode.

Press m
Press @ to display the menu, if desired
(The menu does not have 1o be displayed to read the data o the softkeys.)

\
from “source” file
assignment
/\ READ
< N
@
\ /

Reading Stored [IHll through IEEE Sofkey Assignments
to the Softkey Menu

Reading to the Display
in Format Mode

Data that has been previously recorded on a diskette in
Format mode may be read back to the display. Generally,
it is a good idea to display the form from which the data
was read, then read the data into it. Be sure to enter
Format Mode [owi] [+ or [esc, “w_ before reading the
data. Again, you must position the cursor to the first field
of the form (E, E) for the first read operation.
Subsequent reads will leave the cursor in the correct
position.

You may read the data to the display without the form

present; the data for each field will be displayed on a
separate file.
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Display the form.
Enter Format Mode: press ) Illor € £
Home the cursor: press &8 D
Assign which files will be the “Source” (“left tape” or “right tape”):
Pross (D . MIGENUN . CHNIGN . LGN . D
Find the file that you want to start with:
Press , , <flename >, MEAIKKE . o IGEIEN . G
Press IEEN .

from “source” file

I»«: Part na.
assignment

i ;
e T T

Uiy Proce | Lt tatal

READ
R B
~ O ~
\//

Reading Stored Forms Mode Data to the Form on the Display

No form; Format Mode off.

Assign which files will be the “Source” (“left tape” or “right tape”):
Press QRN . MISONEGN . EEOUCEN - o UGN . CED

Find the file that you want to start with:

Press NN - ALK . <fierumber> , IIIEKEE  of B Fress XN .

from “'source” file 02640
assignment 61459
READ 212

P 27
N . 6
- = ~ 1273
T o2

(Each data field appears on a separate line.)

Reading Stored Forms Mode Data to the Display (no form)

APPENDING DATA

You can append data to a file providing that enough space
is left in the file for the data. If the file is the last file on
the volume, there should be no problem; no other files are
blocking the way for recording the data. However, a file
that is not the last file on the volume may not have
enough space left to accommodate the data to be
appended, unless the file was “created” to be a specific
length to leave enough room for the appending data.
(Refer to “Creating Files of Specific Length”.) If the file
was not created to be a specific length, the most data that
could be added is three lines, depending upon how much
space is left in the last sector of the file. If not enough
room exists, the message is displayed when
the sector becomes full.

Example: Append data to the “EXERCISE” file used
previously in the paragraph titled “Recording Data From
the Display”.

Step 1. Type some data on the display.

Step 2. Position the cursor to the beginning of the data.

Step 3. Press [comawo , IEFTEN . EEETEE . EEDEE
CICEYA , PEE¥TN ; EXERCISE, [rerum .

Step 4. Verify that the data has been appended. Assign
“EXAMPLE” as the source file. Press IIICH , HERTI .
, EXAMPLE, | RETuRN; .
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Step 5. Press .

Press (@D - . GGE , BN o EENEN  or
BN - CEOA I - <flename>, TR

| 1st file ?e jast file |jppended dala |

\

This paragraph will not be To specited
copied tothe specified file

This paragraph will be
copied to the specified file
{because the cursor isin
the first line of this
paragraph.)

_ )
(Append starts at the ine containing the cursor)

Appending Data to the Last File on a Diskette

Press . NOOXNY . EIEEKGIN . BEEKOEE , or EmEm . o

ALL , L NOZFILE, D
Remaining space In the last sector
of NO2FILE file

l NOIFILE | NO2FILE : l NO3FILE l

s 3\

]
This data cannot be appended
to the NO2F ILE because there
is not enough space left in
last sector of the file to
accommodate it. After
attempting to copy this data,
a message appears on the
display -- aee below.

NOTE A sector can hold 256 characters
However, line overhead is 4 charac-
ters per line, and an end-of-file mark
1s 2 characlers

__ / * )
Message: ** End of disc file space **

Attempting to append data to a file other than the last file on a Diskette.

COPYING ASCII DATA

Data may be copied between disc files, printers, and the
display by a method other than the [#e! and keys.
The Copy Command allows you to specify the “from” file
or device and “to” file or device for the data and initiate
the copy operation in one command sequence. The
assigned “Source” and “Destination” discussed previously
are not altered.

Refer to “Data Operations” in Section 5 for detailed
information on use of the Copy and Transfer commands.

Between Disc File and Display or Printer

When copying from the display, remember that the copy
starts at the beginning of the line containing the cursor. If
“LINE” is specified as the amount of data to be copied.
the line containing the cursor is copied. If “FILE” is
specified, the copy operation stops at the bottom line of



the display. If “ALL” is specified, the copy operation stops
at the end of the current display workspace.

When copying from a disc file either “FILE” or “ALL” will
copy the entire contents of the file. If “LINE” is specified,
only the first line of the file will be copied. (The “LINE”
specification is intended to be used with tape emulation.)

Example: Type some data on the display and store it in
a file named “EXERCISE1”.

Step 1. Type some data on the display.

Step 2. Press [x to home the cursor.

Step 3. Press [comawo] , IEEAN
, EXERCISE1, .

Step 4. Verify the copy operation by showing the disc

RN CHSGETE

files on the display. Press I[N, NADEEE, [~ .
Volume = SECT8
File File Start Stze Create Create
Name Type Address (sectors) Date (M/D/Y) Time
EXERCISE  Ascil 32 1 9/14/80 3:55 PM
EXERCISE1 Ascit 33 1 9/15/80 11:09 AM

Step 5. Press again to exit command mode.

Press (R . CuPY » I ,
<lename> and/or EEIGRIE  or <address> or EENEEEN

caddress>, QR

diskette

- N O >
— cursor \/

—

DISPLAY WORKSPACE

COPY ALL

“

{The line containing
the cursor to the

end of the display
workspace is copied.)

printer

Copying "All" from Display to a Discfile andjor Printer

Example: Copy the data stored in the previous example
to the display.

Step 1. Press | COMMAND | s , EXERCISE1,

Step 2. Press again to exit command mode.

Disc Drive Operations from the Keyboard

Press ORE. EEEE . MilEN . DEIOE . WCHDGE
ilename> andor BEEERNE  of <address> or EEEELE
<address>, B
DISPLAY WORKSPACE diskette
<

— O
cursor \/

COPY FILE

(Only the line containing the
cursor to the last hne of the
display 1s copied )

printer

Copying a Fife from Display to a Discfile andfor Printer

Press (XED .

cfilename> and/or EIERMS
<address>, QD

m» v w PLHY £l m »
or EINKENME  <address> or [EEEELE

DISPLAY WORKSPACE
. diskette

/

e — _@
— Cursor
/
- COPY LINE m
S —

(Only the hne containing
the cursor 1S copled)

printer

Copying a Line from Display to a Discfite andior Printer

From Disc File to Disc File

When copying a disc file to another disc file on the same
volume, the “to” filename cannot be the same as the
“from” filename. (Remember that two files with the same
name cannot exist on the same volume.)

Example: Copy disc file “ExErcise” to disc file
“EXERCISE2”.

Step 1. Press ) , EXERCISE,
) » EXERCISE2, |eeruen | .

Step 2. Verify that the file has been copied. Press
, ) .

Volume = SECTS

File File Start Size Create Create
Name Type Address {sectors) Date (M/D/Y) Time
EXERCISE Ascli 32 1 9/14/80 1:43 PM
EXERCISEY Asci) 33 1 9/15/80 10:15 Am
EXERCISE2 Asciy 34 1 9/15/890 2:12 Pm
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Step 3. Press again to exit command mode.

If you have two disc drives, then copying a disc file with
the same name on the other volume is allowed. However,
you must include the volume name of the diskette
mounted on disc drive #2. The volume name is included
by typing
<filename>;<volumename>,

or

<filename>:<disc drive number>.
Note that the semicolon ( ;) or colon (:) separates the
filename from the name or number (with no spaces).

Example: Copy disc file “EXeERC1SE” from volume name
“secT8” on disc drive #1 to volume name “NAME2” on disc
drive #2. (Note that the volume name must be included
when specifying a file on disc drive #2.)

Step 1. Press . , , EXERCISE,
, , EXERCISE ;NAME2, [reww .

Step 2. Verify that the file has been copied. Press
| show M FILES RRERTIS

Step 3. Press again to exit command mode.

Duplicating Volumes

If you have two disc drives, duplicates of entire volumes
can be made. The “to” diskette must be formatted, but it
must not be named. A Show Volumes command will give
the status of the diskette. The possible results of the Show
Volumes command is given below:

VOLUME NAME HP-1B ADDRESS

Local Disc Start of Space Sectaor Creste Create Write

“nontmt” 13 Volume TypesUnil Free Space Left Stagger Date (M/D/Y) Time Protect
T T R e ST
diskatte Anonfmt  mips2 ] 1056 9 6/21/81 8:38 aM NO
VOLUME NAME HP-1B ADDRESS
“nolabel” 18 Local Disc Start of Space Sector Creste Create  Write
a formatted Volume TypefUnit Frea Space Left Stagger Date (M/D/Y) Time Protect
[ L
asketta Wnolabel mfD41 o 1056 w9 8/ s/g1 11:04 AM N0
VOLUME NAME MP-1B ADDRESS
Lacal Disec Start of Space Sector Create Create  Write
Volume TypefUnil Free Space Left Stagger Dale (M/D/Y) Time Protect
SALES mfDeY 408 650 9 8/23/81 3:12PM NO

This 13 & named ("SALES"), formatied diskette

If the diskette is “nonsif”, you are ready to copy a volume
to it.

If it is “nonfmt”, it needs to be formatted; execute a

Format Volume command (the STAGGER parameter
may be omitted).

6-10

Example: Format the diskette in disc drive #1.

Step 1. Press[comao] , NCETEN , MEXESHN . CEOE 1+ .
v

The message will be displayed

for approximately 45 seconds, then the message

will be displayed for approx-

imately 45 seconds.

Step 2. Check the formatting by pressing TN .
INGEM , |reven| . Compare the results with the above
explanation.

Step 3. Press again to exit command mode.

If the diskette is named, you may PURGE the volume,
leaving it formatted and unnamed. However, before
purging, you should be sure that the data on the disc is
not valuable.

Example: Make a duplicate copy of the volume “saLES”
on disc drive #2 to'disc drive #1.

Step 1. Insert an unnamed, formatted diskette into disc
drive #1.

Step 2. Press [cowaw] , [NCEGNEN , BEIINGEN . SALES,
T . 1 [

Step 3. Verify the contents of the volume by pressing

Step 4. Press again to exit command mode.

M

COPYING BINARY DATA

Either the Transfer or Copy command can be used to
copy data, in eight-bit binary form between the display,
disc files, and printers. Typically, eight-bit binary data is
graphics image data from graphics-type terminals, or
programming code in binary form.

Press A . I -« O . EGEIG maliam .
ctilename> , to BEESILE |, or FIEDIE , <address’ , or ARG | <ag-
dress>, OER
raster dump
bnary file on printer

diskette

RN TRANSFER
o> [:>
O

Transferrning graphics image data from a disclile to a raster dump printer



Printers to which graphics data can be transferred are
limited to printers with a raster-dump capability. Refer to
“Data Operations” in Section 5 for detailed information on
use of the Transfer and Copy commands.

From Display to a Disc File
and/or Printer

Display enhancement data (i.e., half-bright, underline,
blinking), shift-in and shift-out characters for alternate
character sets, etc., are stored as an eight bit character in
display memory. The seven other bits are for a normal
ASCII character. When the Copy command is used to
copy the information to a disc file, these data elements are
expanded to the corresponding escape sequences. For
example, the half-bright character would expand to %sdh.
However, if the Transfer command were used, the half-
bright character would be stored on the disc file, instead
of the expanded escape sequence. There is no problem
when “transferring” data between the display and a
diskette. The problem arises when “transferring” the
binary data to a printer; in this case, the Copy command
must be used.

Press D). BEICEN - NMIICOEN . GODENK: . DRNEN .
URENG [EEKCE - <fiename>,
r N
This data contains

and alternate

character sat characters
(aBwe*). An B-b1t character

To specitied
file

TRANSFER

code 1dentifies the enhance-
ment or alternate character.
Transfer cammands do not
expand them to escape se-

COMMAND
quences.

e
o
_ _J

Using the Transfer Command to Copy Display Enhancements and
Alternate Character Sets to a Discfile

RN t or EINERIIE  <address> or NINNEEE  <eddress?,

- -]

r \ diskette
This data contains SEENTEPY : %.61

and alternate
charvcter sst characters
(aBwe=). An B-bi1t character
code 1dentifies the enhance-
ment or alternate character.
Transfer commands do not
expand them to escape Se-
gquences .

pnnter
Do not use the Transfer Command to copy display enhancements and altemate
character sets from a dischile or display to a printer.

Disc Drive Operations from the Keyboard

USING EDIT MODE TO
EDIT YOUR FILES

Your disc files may be edited (corrected or updated) using
Edit Mode. Edit Mode is a feature of the terminal that
causes the top of the present display workspace to roll nff
to a specified file when the workspace becomes full. (i.e.,
When the workspace is full and a new line of data is
entered, the top line of the workspace is automatically
sent to the specified “to” file instead of being lost.) This
allows you to enter data onto the screen and have it roll
off to the “to” file, or to read data from a specified “from”
file to the screen, edit the data, and then record it on the
“to” file.

DISPLAY WORKSPACE
S — To assigned

“Destination”
file

ey

———— O

When the current display workspace becomes full in Edit Mode, adding more data
will cause the top of the workspace to rolloff to the “destination” file.

Computer
. Museum

Edit Mode Operation

While in Edit Mode, you may enter Text Preparation
Mode or Forms Design Mode to allow you to generate or
modify your data more easily. (Text Preparation Mode
and Forms Design Modes are discussed in the Word/47
manual.

While in Edit Mode, the editing technique is:

(1) read data from a source file to the display (using the
READ | key),

(2) stop the read operation at any time (by pressing the

key)

(3) make corrections to the data on the display,

(4) continue the read-stop-correction process until all the
corrections have been made.

(5) Press [recoo| to transfer any remaining data in the
source file and on the display to the destination file.
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Pressing [l copies the data from the previously assigned “"Source” tile to the display
workspace. Pressing stops the read operation to allow corrections on the display. The
read operation may continue by pressing [l again. When the workspace becomes fuil,
data at the top of the workspace rolls off to the previousiy assigned “Destination” file. When
you have finished correcting the data in the “source” file, press [Ellll to put the remaining
data on the display (and the “source” file) into the “destination” file. When specitying
filenames on a diskette mounted in a second drive, be sure to include the volumename
separated by a semicolon (i.e., <filename>; <volumename>).

DISPLAY WORKSPACE

To assigned
‘Destination”
file

(displayed data may
be changed)

From assigned
‘Source ' file

Editing Discfite Data Using Edit Mode

Edit Mode may be entered by any one of three methods,
depending upon which method would suit your needs:

(1) Enable Edit Mode command sequence (using the
Source and Destination assignments).

(2) Edit File command sequence (specifying files without
altering the Source and Destination assignments).

(3) Update File command sequence.

NOTE: The Append command sequence may be used to
add data to the end of a disc file.

Edit Mode Using the “Source”
and “Destination” Assignments

This method is useful for editing Tape Emulator files (i.e.,
where the source and destination can remain constant for
multiple file edits). For example, suppose you have a
group of Tape Emulator files for the “left tape” which
need editing. You have no Tape Emulator Files for the
“right tape” on the disc. Therefore, you assign the left tape
as the “Source” and the right tape as the “Destination”.

This method uses the assigned “Source” and “Destination”
files. The Show Assignments command will display the
current assignments. The power-on and reset defaults are:

Left Tape
Right Tape

Source:
Destination:
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To enter the Edit Mode, press:

The EDIT indicator above the key will turn on. f ,

Press (B . , I . , <OLDFILE>, (D
Press  ICCEEE . WEERDE . NVewrFiLeE>, (D
Press NIEISN - WEDIINN - BECOOW - KIONW - OO

DISPLAY WORKSPACE

To assigned
“Destination”
file
(NEWFILE)

From assigned
“Source" file
(OLDFILE)

USER NAME CURRENT ASSIGNMENTS
SOURCE OLDFILE
DESTINATION NEWFILE

Edit Mode Using "Source” and "Destination” Assignments

M

Edit File Command

The Edit File command allows you to specify the “source”
and “destination” files while entering Edit Mode. This
does not alter the “Source” and “Destination” in the Assign
table.

The Edit File command sequence is entered by pressing:
<old disc file name>, , ,
<new disc file name>, .

The EDIT indicator above the [«] key will turn on.

After pressing in the command sequence, five
“source” selections are available: left tape, right tape,
display, an HP-IB device address, or enter a disc file
name. You would enter the old disc file name here (i.e.,
the name of the file that you want to edit).

After pressing in the command sequence, eight
“destination” selections are available: left tape, right tape,
display, TO:file, external printer, shared printer, an HP-
IB address, and graphics memory. You would specify the
new disc file name after pressing [GEFETY - You may
select additional destinations by pressing the other keys.

M



DISPLAY WORKSPACE

To specified
‘TO™ tie
(NEWFILE)

From specified
from™ file
(OLDFILE}Y

The current Source’ and ' Destination
assignments are unchanged

USER NAME CURRENT ASSIGNMENTS
SOQURCE LEFT TAPE
DESTINATION RIGHT TAPE

Edit Mode Using Edit File Command

PURGING AND UNPURGING
FILES AND VOLUMES

Purging a file or volume means to remove it from the
active file directory, thereby making it inaccessible. When
a Show Files command is executed, only the active files
(i.e., only those that are not purged) are listed. A Show
Purge command shows the purged files on the volume.

Purging allows you to keep a “clean” volume of usable
data. Should you make a mistake, and purge the wrong
file or volume, you can recover by the Unpurge command.
However, if you have executed a Pack Volume command
after purging the file(s), it is not possible to recover the
data.

Purging a File

Suppose that you have a file named “EXAMPLE3” in your
volume directory, and would like to purge that file.

Show Files listing before purge:

Volume = MYFILE

File File Start Size Create Create
Name Type Address (sectora) Date (M/D/Y) Time
EXAMPLEY Ascil 32 12 3/ 4/80 12:31 PM
EXAMPLE2 Ascil 44 14 3/ 4/80 9:28 AM
EXAMPLE3 Ascil S8 29 3/ 4/80 11:59 AM
EXAMPLE4 Ascii 87 39 3/ 4/80 4:02 PM
EXAMPLES Ascii 126 39 §/15/80 1:38 PM

Disc Drive Operations from the Keyboard

Press [cowmo] , , I , G , £XAMPLES,
RETURN | ,

Show Files listing after purge:

Volume = MYFILE

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time
EXAMPLE 1 Ascli 32 12 3/ 4/80 12:31 PM
EXAMPLE2 Ascii 44 14 3/ 4/80 9:28 AM
EXAMPLE4 Aacti 87 39 3/ 4/80 4:02 PM
EXAMPLES Ascli 126 39 5/15/80 1:38 PM

A Show Purged command sequence will show the purged
files.

Press , , . Press again to

exit command mode.

Volume = MYFILE

File File Start Size Create Create

Name Type Address (sectors) Date (M/D/Y) Time

EXAMPLE3 Purged S8 29 3/ 4/80 11:59 AM
Unpurging a File

Now, let’s restore the file to active status.

, DCICEN , (G , I , £XAMPLES,

If you unpurge a file that has the same name as an active
file, the message will be displayed.
You must rename the active file (see “Renaming Files”),
then unpurge the purged file.

Purging a Volume

When a volume contains no useful files, you can purge the
volume, then execute a Create Volume command to give
the volume a new name. Should you wish to unpurge the
volume, it must be done before the Create Volume
command is executed. Once the Create Volume command
is executed, the data may not be recovered.

Example: Purge the volume named “MmYFILE”.

Press , : , , MYFILE,
Eop

A Show Volumes command shows “nolabel” for the
volume name.

VOLUME NAME HP-1B ADDRESS

Locel Disc Start aof Space Sector Create Create Write
Volume TypesUnit Free Space Left Stagger Date (M/D/Y) Time Protect
nolebel mtDs1 o 1056 9 6/12/81 10:46 AM ND
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Unpurging a Volume
Now, let’s unpurge the volume.

Press [comao] , IETETEN , (NGRS , ICERVGEE , 1. [Feo] .

A Show Volumes command verifies the unpurge (the old
volume name is restored).

VOLUME NAME HP-1B ADDRESS

Local Disc
Volume TypefUnit Free Space Left

Start of Spsce Sector Create Create Write
Stegger Date (M/D/Y) Time Pratect

MYFILE mfD#1 306 750 9 6/12/81 10:4€ AM NO

PACKING DATA ON VOLUMES

Packing data on a volume means eliminating the space
occupied by the purged files. The active files are moved
such that the space occupied by the purged files is
overwritten. After packing, the active files are contiguous
from directory to the end of the last active file (no purged
files between them).

The following shows the active and purged files on volume
“MYSTUF”.

Volume = MYSTUF

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time
FILENAME2 Aacii 44 14 6/ 1/80 12:0t PM
FILENAMES Ascii 71 17 7/14/80 3:45 PM
Volume = MYSTUF

File File Start Size Create Create
Name Type Address (sectora) Date (M/D/Y) Time
FILENAME1 Purged 32 12 5/15/80 9:37 AM
FILENAME3 Purged 66 S 6/ 7/80 2:40 PM
FILENAME4 Purged 66 S 6/ 7/80 2:40 PM

To pack the volume, press ; , ST
, MYSTUF, .

The JuleihET{ol Disc PACK in progress from (n) to (m) is dis-

played. (¢n> is the old sector number and ¢m> is the new
sector number.)

Files before PACK:

‘ FlLENAMET‘ { FILENAMEZ‘ FILENAMES’ [ FILENAME‘T’ (FILENAMESJ
(purged) (purged)

(purged)

Files after PACK:

[FILENAMEZ‘ |FILENAME5| ’7 | | ‘ | J

Note the Start Addresses of active files after the Pack
command is executed.

Volume « MYSTUF

Fille File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time
FILENAMEZ Aacii 32 14 e/ 1/80 12:01 PM
FILENAMES Aacii 46 17 7/14/80 3:45 PM

RENAMING FILES

File names may be changed by the Rename File
command. This command is useful when you want to
generate or activate a file with a name that already exists
on the volume. (It allows you to change the name of the
existing file.) If you attempt to generate or activate a

duplicate filename, the message | I

will appear in the message line of the display.

For example, an active filename “YOURNAME” already exists
on the volume (a Show File command reveals this), and
you do not want to purge this file. You want to copy some
data on the display to a new file “YOURNAME”, but two files
with the same name cannot be active on the same volume.
Before the copy can be made, the current “vourRNAME” file
must be renamed (using the Rename File command).

Press ' , IEIEEN , IEETE , YOURNAME
, NEWNAME, [remumn]

Renaming is also necessary when unpurging a file with the
same name as an active file. For example, the Show Files
command lists the following:

Volume = MYFILE

File File Start Size Create Create
Name Type Address (aectors) Date (M/D/Y) Time
EXAMPLE1 Ascil 32 12 3/ 4/80 10:12 AM
EXAMPLE?2 Ascii 44 14 3/ 4/80 10:48 am
EXAMPLE3 Ascii 58 29 3/ 4/80 11:21 AM
EXAMPLE4 Aacii 87 39 3/ 4/80 11:55 AM
EXAMPLES Ascii 126 39 §/15/80 2:34 PM

The Show Purged command lists the following:

Volume = MYFILE

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time
EXAMPLE % Purged 165 12 5/15/80 10:12 AM
EXAMPLE?2 Purged 177 8 6/ 6/80 10:48 AM
EXAMPLE3 Purged 18S t 6/ 7/80 11:21 aM

Note that filenames EXAMPLE1, EXAMPLE2, and EXAMPLE3
exist as unpurged and purged files. Suppose that you
wanted to unpurge EXAMPLE 1. You must change the name
of the active file because two active files with the same
name cannot exist. So you decide to rename the active file
to “EXAMPLE 1A”.

Step 1. Press [comwo] , IERTH , EEIE . EETEN
EXAMPLE1, » EXAMPLE1A, [rerumy]

Step 2. Now, unpurge file ExAMPLE1. Press |IEIETIN .
ODGDREEN , T , EXAMPLE T, [eeumn] .

Step 3. Verify the list of current files. Press ,
) .

Step 4. Press again to exit command mode.

»

0



Volume = MYFILE

File File Start Size Create Create
Name Type Address (3sectors) Date (M/D/Y) Time
EXAMPLE1A Asci) 32 12 3/ 4/80 10:12 AM
EXAMPLE2 Ascii 44 14 3/ 4/80 10:48 AM
EXAMPLE3 Ascll S8 29 3/ 4/80 11:21 AM
EXAMPLE4  Ascit 87 39 3/ 4/80 11:55 AM
EXAMPLES  Asacii 126 39 5/15/80 2:34 PM
EXAMPLE1 Ascii 165 12 §/15/80 10:12 AM

COMPARING FILES AND VOLUMES

The Compare command makes a byte-by-byte comparison
of the data contained in the specified files, display, or
volumes. If a match is not made in any record, execution
of the command stops. One of the following messages will
appear in the message line of the display:

Compare File Messages:

DIFFERENT LENGTH RECORDS, RECORD# {n>| (<n> is an integer.)

BIFFERENCE IN BYTE#<{n)>, RECORDi#<n)|

DIFFERENCE IN RECORD TYPE, RECORD#<n))
Compare Volume Message:

Data on volumes did not compare <nd> (<n> is the sector no.)

After a mismatch is found, the comparison may be
continued for Tape Emulated files by re-executing the
command. (A file may be converted to a Tape Emulator
file by the Rename command.)} If a mismatch is found on
disc files that are not tape-emulated, the comparison
cannot be continued; you must rename the file(s) to a tape-
emulated file(s), then start the compare again.

Comparing Files

In the following example, two disc files are compared. If a
difference occurs, each file is renamed to a Tape Emulator
file (one left tape and one right tape). The compare is
initiated again. When the message is displayed, each file is
positioned back one record (where the difference occur-
red), and the two different records displayed on the
screen.

Example: Compare a disc file named “ORDERDATA” with
data on disc file named “ORDERS”.

Step 1. Press [cowwo] , YT . WEXTONN . (XS
, ORDERDATA, » ORDERS, | RETURN; ,

Disc Drive Operations from the Keyboard

Step 2. If a message appears, the difference may be
found by renaming each file to a Tape Emulator file, then
executing the Compare File command again, as given
below.

Step 3. Rename “ORDERDATA” to “CTUL001” and rename
“ORDERS” to “CTUR001”.

Press to clear the command line, then press

EIXTE . ter, NN LEEDE . NEEE
ORDERDATA, » CTULOOT, [remm] .

Press ICITTN , ICEJEN , MEEIGHN , ORDERS, :
CTURODO 1, : ReTurN| .

Step 4. Re-execute the compare. Press [HEITETIN .,
[_next JENCOMPARE I FILE [ L 0 R B

.

Step 5. When the compare file message appears, press
to clear the command line.

Step 6. Skip —1 line on each file. Press )
3 S<iP BESRRRY LINES JEE L TAPE B R TAPE B
=

Step 7. Read each line to the display to make a visual
comparison.

o cory A Live L lbiseiav EEETIR
Press IEEEEN . HODEN , ENESN DS (<) .

Press again to exit command mode.

Comparing Volumes

Entire volumes may be compared by using the Compare
Volume command. (This requires two disc drives, one for
each volume.) This command may be used after the Copy
Volume command to verify that the data was copied
exactly from one volume to the other.

Example: Compare volumes named “MONTH”.

Step 1. After the diskettes are mounted, execute the
Compare Volumes command.

Press [comaw] , EXTINN , BETTTNN . GRS  ICEIGEN
MONTHY, IERCHE - 1. [Foow].

Step 2. If the following message 1is displayed,
re-execute the Copy

Volume command, then compare the volumes again.
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VERIFYING A VOLUME

The Verify Volume command checks the CRCs (error
checking codes) and the recording tolerances on the
diskette. This command should be used if you are having
trouble reading files on a particular diskette. The message

is displayed while the verify

operation is in progress. If the data does not verify at a

sector, the IR message is displayed.

A Verify Volume command is executed automatically
after formatting a diskette.

Example: Verify the data on the diskette mounted in
disc drivef1.

Step 1. Press [comwo| , XTI . NEITENN . EZSOGE .
FvoLune IRMIEETR

Step 2. The message is displayed

while the verify operation is in process.

The message is displayed if any

sector does not verify.

THE WELCOME FILE

A WELCOME file is an Execute File created by you. One
of the features of the terminal is that when the terminal is
turned on, it looks automatically for a file named
“WELCOME” on the Disc Drive. If the WELCOME file is
present, then the terminal executes it. (Execute files are
explained in the Commands section.) A WELCOME file
could do one or more of the following:

* load the user-defined soft keys ([« | through "« ) with
any functions defined by you,

+ display a form from a disc file,
* log you onto your account in the computer system,
+ display instructions from a disc file,

+ configure the terminal through escape sequences.

Example: Create a WELCOME file to log you onto an
account “ME.LAB” in the HP 3000 Computer System, enter
the EDITOR subsystem, and get the file named “MYFILE”.

Step 1. Clear the display ([ % |, [ % ]). Enter the
following lines onto the display:

NOTE: The % character is displayed by pressing
then pressing [esc| . Press [ Sireoxs| again to turn off
Display Functions Mode.

(blank line) < to get the colon prompt
HELLO ME.LAB

EDITOR

TEXT MYFILE
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Step 2. Record or copy the contents of the display to a

disc file named “LOGON”. Press , , ,
» N » LOGON, | reruen |

Step 3. Press again to exit command mode.

Step 4. Clear the display ( , ), and enter the

following onto the display (not into the command line):

TELL DISPLAY "&&k 1R™
COPY FILE LOGON TO DATACOMM

Step 5. Copy the contents of the display to a disc file

named “WELCOME”. Press [ = j, [cowwawo], [EEENEN .
DG . DIEENYA . IS | WELCOME, [rewm] .

Step 6. Press IECTIE . BTG . to verify the

presence of the files on the volume.

Step 7. Turn off power, then turn on power. The
terminal’s WELCOME file should log-on to the HP 3000
Computer System, get the Editor subsystem, and text in
MYFILE.

CARTRIDGE TAPE EMULATION

Cartridge Tape Emulation is a feature which enables the
terminal to operate on disc files in response to tape
commands, treating the disc files as though they were files
on tape. The tape commands may originate from the
keyboard or from escape sequences sent from a host
computer. This feature is useful in data entry applications
when Forms Mode data is stored on a diskette in local
mode. Also, it provides backward compatibility with other
264X terminals that use cartridge tape units (ie.,
previously written programs to control the tape units can
also be used to drive the Cartridge Tape Emulator).
Program control of the cartridge tape emulator through
escape sequences is discussed in the Commands section.

The paragraphs that follow discuss the conditions under
which cartridge tape emulation becomes active and how to
use tape commands with cartridge tape emulated files
from the keyboard. Table 6-1 lists which tape operations
are supported by the emulator.

Table 6-1. Cartridge Tape Commands
Supported by the Emulator

Fully-Supported % | Partially-Supported % | Not Supported
Commands Commands % Commands
Compare Find End-of-Data Condition
Copy Mark File Test
Find File Show Tapes
Rewind Skip Lines
Transfer
Verify




Disc files are assigned in groups for susceptibility to tape
commands. A group can consist of 1 file, 1 through 9 files,
1 through 99 files, or 1 through 255 files. To make a group
of files susceptible to CTU Emulator commands, two
requirements must be met:

1. The disc files must be named according to CTU
Emulator requirements.

2. The group of files must be assigned as the left CTU
(CTUL) or the right CTU (CTUR) using the Assign
command.

CTU Emulator Naming Convention

If a group consists of more than one file, the name for any
file in the group must consist of the group name, common
to all files in the group, and a file number. The file
numbers start with 1 and run consecutively. For example,
if a group is to be composed of up to nine files with the
group name of MYGRUP, the files must be named MYGRUP1,

MYGRUP2, MYGRUP3... up to the last file in the group. If
MYGRUP is to consist of up to 99 files, the files must be
named MYGRUPO1, MYGRUPO2, MYGRUPG3, ... MYGRUP99.

If the group consists of only one file, it doesn’t need a file
number; the name MYGRUP suffices.

Assigning the Designator “CTUL” or

“CTUR” to a Group of Files

When a CTU designator (CTUL or CTUR) is assigned to
a group of files, questions marks (?) are used, embedded in
or following the group name in the Assign command, to
indicate the size of the group. One question mark indicates
a group of two to nine files, two question marks indicates
a group of two to 99 files, and three question marks
indicate a group of up to 255 files. Embedding the
question marks in the group name is allowed.

Example: Assign the designator CTUL to the single file
MYGRUP:

Press [comavo] , IEEIDN . BEETEN . IETIOM . CETS
MYGRUP , [retuen | .

Example: Assign CTUR to the group of files MYGRUP1
through MYGRUP9:

Press [comwo| , DN , IEDESN . BECIXSN . GG
MYGRUP?, RETURN | ,

Example: Assign CTUL to the group of files MYGRUP001
through MYGRUP255:

Press [commo] |, , IO . BT . G
MYGRUP???, ' ReTURN | .

Disc Drive Operations from the Keyboard

Example: Assign CTUR to the group of files My01GRUP
through myaacGRruP:

2 AR ssich B rore WM noe O cruR |
MY??GRUP, RETURN | ,

Purging and Unpurging
Tape Emulator Files

AUTOMATIC PURGING. The file at the current
position of the “tape” will be purged automatically
whenever a command to write data to a “tape” is executed
(such as Copy, Transfer, or record operation). For
example, suppose that three CTU emulator files (CTUL-
001, CTUL002, and CTULO03) exist on the diskette and
that the current position of the “tape” is at the beginning
of the second file (CTULO002). Copying data to the “left
tape” would purge automatically the current CTULO002,
and write a new CTULO02 at the next available sector on
the disc.

If you wanted to unpurge the old CTULO002 file to recover
the data, you would need to rename the current CTUL002
to another name, then execute an Unpurge File command.

USING THE PURGE FILE COMMAND. If you
purge a CTU emulator file, the end-of-data mark will be
updated to the last contiguously numbered file in the
sequence. The higher numbered CTU emulator files can
only be accessed by a disc command. (That is, specifying
the file by name in the copy operation.) Refer to “Find
End-of-Data” described below.

Fully Supported Tape Commands

COMPARE COMMAND. The Compare command
makes a byte-by-byte comparison of the data between two
“tapes” or between a “tape” and the display. A line, a file,
or all may be compared. For example, if you wanted to
compare a file, position the “tapes” to the files to be
compared by the Find File command, then execute the
Compare File command. If you wanted to compare a line,
position the “tape(s)” by the Find File and/or Skip Lines
commands, then execute the Compare Line command.

COPY COMMAND. The Copy command copies data
from one “tape” to the other tape, display, and/or a
printer. A line, a file, or all may be copied. The copy
operation starts at the present “position” of the “from”
tape and copies to the present position of the “to” tape.
Therefore, remember to position the “to” tape before
initiating the copy operation; if you don’t, you will purge
the current file on the “to” tape, and create a new file with
the same number. If no CTU files presently exist on the
“to” tape, one will be created. If you accidentally purge a
file, rename the newly created file; then, execute an
Unpurge File command specifying the name of the purged
file.
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FIND FILE. The File File command locates a tape
emulator file by number. For example, “FIND FILE 6 ON
LEFT TAPE” locates the beginning of the file xxxxxxL006
on the diskette. (xxxxxx is the current “cTU” assignment in
the assign table.) Relative file positioning may be executed
by typing a sign before the number. For example, assume
that the “left tape” is positioned at the beginning of file 6
as in the previous example; “FIND FILE -4 ON LEFT TAPE”
locates the beginning of file 2 (6 — 4 = 2).

REWIND. The Rewind command closes any open tape
emulator file and positions the specified “tape” at the
beginning of file 1. A file will be open if the previous tape
operation was a write operation, or if a tape emulator file
was created by entering Edit mode (the assigned
destination).

After a write operation has been performed, be sure to
“rewind the tape” before removing the diskette; otherwise,
the file will not be closed, and the directory will indicate a
zero length file. If a Copy command is attempted using
the disc file name (e.g., CTUL006), the message “Improper
directary data” will be displayed.

TEST TAPES. The Test Tapes command writes a worst
case data pattern (“2”) on “left tape” emulator file 1 and
on “right tape” emulator file 1. Before executing this
command, be sure that no valuable data is present as a
tape emulator file on the diskette. Data may exist as a
regular disc file without danger of being overwritten.

TRANSFER. The Transfer command copies binary data
to or from tape emulator files when the left tape or the
right tape is specified.

VERIFY. The Verify command turns on a write-backs-
pace-read mode. If data is copied or transferred to a tape
emulator file, a sector is written to the file, backspaced to
the beginning of the sector, then read and compared with
a copy of initial sector. This feature is desirable when data
integrity is important.

Partially Supported Tape Commands

FIND END-OF-DATA. The Find End-of-Data command
locates the end of the highest contiguously-numbered
tape emulator file. If a tape emulator file sequence has
been broken by purging a file within the sequence, then
the end-of-data will be at the end of the highest
contiguously-numbered file. You may add a file to pre-
serve the entire sequence by “finding” the number of the
purged file, then copying data to it to create a new one, or
you can unpurge the old one. (See below.)
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Volume = MYFILE

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time
CTUROO1 Ascidy 32 S 9/ 3/80 7:03 AM
CTURDO2 Ascll 37 3 9/ 3/80 7:37 AM
CTUROO2 Ascll 40 4 9/ 4/80 3:41 PM
CTUROOS Ascll 49 6 9/ /80 10:58 AM
CTUROOE Ascit sS 3 9/ S/80 2:12 PM
Volume = USER

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time

CTURDO4 Purged 44 S 9/ 4/80 4:01 PM

The highest contiguously-numbered file is CTURO003;
CTURO004 has been purged. Therefore a FIND END OF DATA
command would find the end of CTUR003. Note that if
file CTURO04 is restored, a FIND END OF DATA command
will locate the end of file CTURO006.

Finding end-of-data, then pressing creates a new
file.

MARK FILE. The Mark File command writes an end-of-
file mark on the diskette to indicate the end of the current
file. If Mark File commands are executed repeatedly
without writing any data between them, then only the first
one is written; the rest are ignored. (When this is tried
with cartridge tape, blank files are created.)

SHOW TAPES. The Show Tapes command lists the
current (or last) tape emulator file which has been
accessed. If your diskette contains regular disc files in
addition to tape emulator files, and you accessed cTUL004
then accessed one or more regular disc files, the Show
Tapes command would list the current position of the
“left tape” as file number “4”. (If no CTU emulator
commands have been executed since power on or a hard
reset, the Show Tapes listing will show file number “0”.

If another diskette is inserted into the disc drive, the CTU
emulator still remains at the same position. (e.g., If the
position of the “tapes” was file 6 on the left tape and file 4
on the right tape before another diskette was inserted into
the drive, the position will remain the same when the
other diskette is inserted). In other words, the CTU
emulator does not automatically “rewind” the left and
right tapes when another diskette is inserted into the
drive. (The Show Tapes listing stays the same, but the
pointer actually points to the first files.)

DEVICE NAME FILE NUMBER INCHES REMAINING

LEFTTAPE 7 0
RIGHT TAPE S 0



SKIP LINES. The Skip Lines command allows you to
skip forward or backward a specified number of lines in a
tape emulator file. You cannot skip forward or backward
to the next or previous file; the “tape” will be positioned
either at the end or the beginning of the current file.

If the “tape” is at end-of-data, the Skip Lines command is
ignored (i.e., it cannot skip forward or backward).

Disc Drive Operations from the Keyboard

Unsupported Cartridge Tapes
Commands

CONDITION TAPES. The Condition Tapes command
is ignored by the tape emulator.

TEST TAPES. The Test Tapes command results in a “
NO TAPE IN LEFT DRIVE” message.
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PRINTER OPERATIONS FROM THE KEYBOARD

SECTION

7

INTRODUCTION

This section describes how to control printers from the
terminal keyboard.

TYPE OF PRINTERS

The table below lists the three types of printers recognized
by the terminal’s command channel, the interface, and
Hewlett-Packard printers associated with each.

PRINTER TERMINAL PRINTER
TYPE INTERFACE MODEL
External HP 13250B HP 2631A/B opt. 051
Printer Serial Printer HP 7310A opt. 050
Intertace HP 2601A
HP 13238A HP 2631A/B opt. 240
8-bit Parallel HP 7310A opt. 052
Printer Interface HP 9871A
Shared HP 13296A HP 2631A/B opt. 046
Printers Shared Peripheral HP 2631G std
Interface HP 9871A opt. 001
HP 2671A/G
HP 2673A
HP 9876A
HP-IB# HP-1B/ROM PCA HP 2631A opt. 046 HP
2631G std
HP 7310A std
HP 9871A opt. 001

Note: Shared Printers may also be addressed by HP-1B#.

“External” Printers

“External” printers are those that are connected to the
terminal by either the 13238A 8-bit Duplex Register PCA
or the 13250B Serial Printer Interface PCA. The
key label is used with this kind of printer.

“Shared” Printers

A “shared” printer is any printer that is connected to the
terminal by the 13296A Shared Peripheral Interface and
that can self-identify. The HP 2631A/B opt. 046, HP
23631G, and HP 9871A opt. 001 printers are examples of

this kind of printer. More than one terminal can be
connected to the shared peripheral interface network,
therefore the term “shared printer”. The key
label is used with this kind of printer. (Shared printers
may also be addressed by HP-IB#.

Self-identification is verified by executing a Show
Volumes command. If the printer can self-identify, the
show volumes listing will show the printer as “Shared
printer n”. The printer must be turned on and be on-line.
If the printer is connected in a terminal network (i.e.,
more than one terminal is connected to the printer), then
the “system controller” terminal must be turned on also.
(How to identify the system controller terminal is
described in the Configuration section.

VOLUME NAME HP-1B ADDRESS

Shared printer 7
HP-1B device 3

Local Disc Start of Space Sector Create Create lrite
Volume Type#Unit Free Space Left Stagger Date (M/D/Y) Time Protect

Show Volumes Command Listing with a Shared Printer and an
HP-1B Printer

Shared printers have header and trailer pages as part of
their listings which are defined by the shared printer
address, Hello command, terminal date, and terminal
time. When data is copied to a shared printer, the first
and last pages list these items four times.

printer Set by HELLO Set by SET DATE Set by SET TIME

addr command command command
m—e,
SH#7 USER L.GROUP *essssscnscrssnsssses (:47:22 AM
SH#7 USER .GROUP seas sessaansane G:47:22 AM
SH#7 USER .GROUP ssscsscsssscsnse sasr G:47:22 AM
SH#7 USER LGROUP sessssssssssssssvsae (G:47:22 AM

HeaderiTrailer on Shared Printer istings with
default User.Group and delault Date

PRINTER ADDRESS. The Configuration section
describes how to set the address on shared printers. The
printer address for shared printers should be between 0
and 7 inclusive. If the address is higher than 7 then for
device operations the “HP-IB#n” must be specified instead
of “SH PRNTR#n”. If “HP-IB#n” is specified, the
header/trailer pages do not appear on the output listings.
You can specify “HP-IB#n” for addresses 0 through 7 if
you do not want the header/trailer pages.
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HELLO COMMAND. The Hello command permits you
to specify names for “user.group” on your shared printer
listings. Up to 8 characters each may be assigned to “user”
and “group”. At power turn on or after a hard reset
(pressing the key twice within 1/2 second) the
default is “USER.GROUP”.

Example: Define user.group as “PAM.SUPPORT”.

Step 1. Press[cowwo |, IEXTTEN. IEENWHN .
PAM.SUPPORT, [retues .

Step 2. Press again to exit command mode.

SH#7 PAM
SH?#7 PAM
SH#7 PAM
SH#7 PAM

.SUPPORT FRI, MAY 9, 1980 10:43:17 AM
.SUPPORT FR1, MAY 9, 1980 10:43:17 AM
.SUPPORT FRI, MAY 9, 1980 10:43:17 AM
.SUPPORT FRI, MAY 9, 1980 10:43:17 AM

Header/Trailer on Shared Printer Listing After
Setting Date, Time, and User.Group

BYE COMMAND. The Bye command returns the
user.group names to the default “user.group”.

DATE AND TIME. Date and time on the shared printer
listings are set by the Set Date and Set Time commands.

“HP-IB” Printers

An “HP-IB” printer is any printer connected to the ter-
minal by the HP-IB but cannot self-identify. The HP
7310A printer is an example of this kind of printer. A
Show Volumes command will list the printer as “HP- 1B
device<n>” if the printer is currently a destination
device. (The printer must be turned on and be on-line.)
The key followed by the printer’s address are
used to specify the printer for device operations.

PRINTER ADDRESS. The Configuration section
describes how to set the address on HP-IB printers. The
printer address for HP-IB printers can be between 0
through 7.

USING THE RECORD KEY
TO PRINT DATA

The key provides a convenient means for printing
data from the display or datacomm depending upon
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whether or not the terminal is in local mode ( key
up) or remote mode ( key down). To send the data
to a printer using the key, the printer must be
assigned as the “Destination” device.

LOCAL MODE
(I key up)
RECORD

=" "Destination”
(printer)

display

REMOTE MODE
(Y key down)
RECORD

computer = Destination”
(printer)

Assigning the Printer as “Destination”

The Assign command allows you to specify a printer as
the “Destination” device for RECORD operations.

Example: Assign the 9871A printer connected to the
terminal via the 13238A interface as the “Destination”
device.

Step 1. Press [comwo], EESENN NERDEN DHENGEE
[eerumn].

Step 2. Exit command mode by pressing again.

Example: Assign the 2631G printer connected to the
terminal via the 13296A interface as the “Destination”
device. Assume that the printer’s address is set to 5.

Step 1. Press [cowwo|, IEESHINN. CEGNEGR. 5. [k
Step 2. Exit command mode by pressing again.

Example: Assign the 7310A printer connected to the
terminal via the 13296A interface as the “Destination”
device. Assume that the printer’s address is set to 3.

Step 1. Press [comwo], SN, METIZEN. BRI 3-
RETURN |,

Step 2. Exit command mode by pressing again.



Verifying the “Destination” Assignment

The current “Destination” assignment(s) may be verified
at any time by the Show Assignments command.

Example: Show the current “Destination” assignments.

Step 1. Press [comw|, INEEENN, WIS . [ <o .

The following listing will appear on the LOG device
(default is the display).

USER NAME CURRENT ASSIGNMENTS
SOURCE LEFT TAPE
DESTINATION SHARED PRINTER#S
LOG DISPLAY

PRINTER EXTERNAL PRINTER
CTuL cTuL???

CTUR CTUR???

Recording Data from the Display

NOTE: The key may be pressed to stop the record
operation.

Pressing copies data from the display to the current
assigned “Destination” device; the cursor is “homed” and
the entire contents of the current display workspace is
copied to the destination.

Assign “Destination” to the printer:
Press (G . TR CREmEE < address> or
BEIEN GG o EEGERNER < address> , (e -

Press m .

DISPLAY WORKSPACE assigned

Destination™
printer

I
I

H

i
1111

Recording Data to a Printer

PRINTING ASCIl DATA
(USING THE COPY COMMAND)

Data may be copied from the display or diskette to the
printer by the Copy command. Refer to “Data Opera-
tions” in Section 5 for detailed information on use of the
Copy command.

Printer Operations from the Keyboard

From the Display

When copying from the display, remember that the copy
starts at the line containing the cursor (i.e., the cursor
need not be positioned in column 1; the entire line is
copied anyway). If COPY LINE is specified, only the line
containing the cursor is copied. If COPY FILE is specified,
the copy operation starts with the line containing the
cursor and stops at the bottom line of the display. If
COPY ALL is specified, the copy operation stops at the
end of the display workspace.

Press (RN . NCEEREN  NNSETN  CHECINXN  SNGERIE o
EEIEEREE < address> or IEEEEELN < address> | .

DISPLAY WORKSPACE

specified
prnter output

cursor

(Only the Iine
containing the
cursor 1s copied)

Copying a Line from Display to a Printer

From a Disc File

When copying data from a disc file either Copy File or
Copy All will copy the entire contents of the file. File
marks are converted to Form Feed characters and are sent
to the printer. If Copy Line is specified, only the first line
of the file will be copied. (Repeated Copy Line operations
do not progress through the file. The Copy Line command
is intended to be used with the tape emulator files.)

If you have two disc drives, specifying filenames on the
second drive requires that the volumename or disc number
be included: i.e.,

<filename>;<volumename or D#1 or D#2>

The semicolon, with no spaces, separates the filename
from the volumename or disc number.

Pressw . I B o IRl . < oisc filename> |
| SR or SN < a0cress> or IEGRIELH < address> |
|

from specihed

printer outpul

filename

T —
\\\/’,,
diskette

Copying a File from a Diskette to a Printer
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-3



Printer Operations from the Keyboard

From a Tape Emulator File

When copying from a CTU emulator file, remember that
the copy operation starts at the present position of the
tape. (You may set the current tape position using the
Find File, Skip Lines, or Rewind command.)

If Copy Line is specified, the copy starts at the beginning
of the line (a record) on the file and stops at the beginning
of the next line.

If Copy File is specified, the copy starts at the present
position in the file and ends at the beginning of the next
file. The file mark (which is converted to a Form Feed
character, %) is sent to the printer.

If Copy All is specified, the copy starts at the present
position in the file and ends at the end of the file. File
marks and the end of the file are converted to Form Feed
characters (r) and are sent to the printer.

PRINTING BINARY DATA (USING
THE TRANSFER COMMAND)

Binary data that you would copy to a printer is usually
graphics image data. Refer to “Data Operations” in
Section 5 for detailed information on use of the Transfer
command.

The Transfer command copies 8-bit binary data; it is used
in the same manner as the Copy command (i.e., a line, file,

or all may be specified).

Example: Copy the graphics image data from graphics
memory to the HP 7310A at address 8.

Step 1. Press NEITTEN. EEITHN. GG, EGEDEE.
ST . RS 6. o - f 1

Step 2. Press again to exit command mode.
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PRINTER AS THE LOG DEVICE

The LOG device lists the data resulting from any of the
Show commands. The default LOG device is the display,
but a printer may be assigned by using the Assign
command. The printer output provides a permanent
record of the Show command listing should you require
one,

Example: Assign the 2631A printer connected via the

13250B serial printer interface as the log device, and list
the active and purged files on the diskette.

Step 1. Press [cowwo], [EEEHGIN HECESN. BERTE.

Step 2. Press [T . NGNNEN, [ |
Step 3. Press IEGEIIN, IEDESAN . | reomn |-

Volume = X

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time

TPM Ascii 32 144 5/15/80 3:06 PM
TPM1 Ascii 177 196 4/30/80 2:05 PM
DEF INEMENU Ascit 373 3 4/30/80 8:21 AM
TPM2 Ascit 376 204 S/ 1/80 4:13 PM
FDM Ascii 580 74 5/15/80 1:10 PM
USERSECT10 Aacii 656 36 S/ 5/80 10:21 AM
SECT10A Ascli 692 66 5/ 6/80 3:50 PM
SECT10B Ascii 758 118 S/ 7/80 9:01 AM
CTURO0O Ascil 876 2 5/ 9/80 11:38 AM
SECT10C Asciy 878 0 5/ 9/80 9:42 AM

Exampie of Show Files
Volume = X

File File Start Size Create Create
Name Type Address (sectors) Date (M/D/Y) Time
TPMI Purged 176 1 4/30/80 2:05 PM
USERSECT10 Purged 654 1 5/ 2/80 10:21 AM
SECT10A Purged 655 1 S/ 5/80 3:50 PM

Example of Show Purged Files

CONTROLLING THE PAPER
Skipping Lines

The Skip Lines command allows you to position the
printer paper forward the number of lines specified in the
command. (Actually the number of lines is converted to
Line Feed (‘) characters when sent to a printer.) Some
printers (for example, the HP 9871A) permit you to skip
backward by using a minus sign (—) before the number.
Other printers ignore the minus sign and position the
paper forward only.



Example: Skip forward ten lines on the HP 2631A/B
Printer which is connected to the terminal via the 13250B
Serial Printer Interface.

Step 1. Press [cowv ), [NEETTEN. IEXTE. INSEEEN. 10

Step 2. Exit command mode by pressing again.

Example: Skip forward four lines on the HP 7310A
which is connected to the terminal via the 13296A Shared
Peripheral Interface. (The address switches at the back of
the printer have been set to 5.)

Step 1. Press [cowaw], IETTTEN. NEXTENN. a,

Step 2. Exit command mode by pressing again.

Skipping Pages
(Positioning to Top-of-Form)

The Skip Page command allows you to position the
printer paper forward to the next top-of-form. (Actually,
the command sends a Form Feed (%) character to the
printer.)

Example: Position the paper in the HP 2631A to the
next top-of-form. (Assume that the printer is connected to
the terminal via the 13238A Duplex Register.)

Step 1. Press [commano!, next R next [N skip A
[ COMMANO |
) ) | RETURN L

Step 2. Exit command mode by pressing cowmaw again.

The Effect of File Marks

File Marks that exist on tape emulator files on a diskettte
will cause the printer to skip to top-of-form when a Copy
All command to a printer is executed. (The file marks are
converted to Form Feed characters (%) when sent to a
printer.) This is particularly useful when dumping forms
data to a printer with preprinted forms.

Printer Operations from the Keyboard

The “Form Feed” Character

You may embed Form Feed characters in your text on the
display by pressing with Display Functions Mode
on. This allows you to control the printed output so that
only the text between the Form Feed characters is printed
on each page.

Form Feed characters that are embedded on a disc file will
be lost when read to the display; you may re-embed them
using the same procedure.

The procedure is to position the cursor where you want
the form feed to occur in the text, turn on display

functions mode by pressing the key, press C

to embed the Form Feed character, then turn off display
functions mode by pressing the key again.

You can store the text with embedded Form Feed
characters on a disc file, then dump the text to a printer
at a later time, or you can copy the data directly from the
display to a printer.

The Form Feed characters may be embedded after the
text has been created by entering Edit Mode and using the
procedure outlined above.

Position cursor where you want to start a new page
Turn on display functions mode: press TR
Embed the torm-feed character: press
Turn oft display functions mode: press again.

DISPLAY WORKSPACE
prinler output

This 1s page 1 on separate pages
This s page 3
Fr This 15 page 2

This 1s page 2. This 1s page 1

S —

Fr
This 1s page 3

Embedding Form-Feed Characters (FF) in Your Text
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COMPUTER OPERATIONS

SECTION

8

INTRODUCTION

This section*provides operating instructions for commun-
icating with a computer. Topics covered are: setting the
terminal switches for data communication, autodialing (a
feature which enables automatic dialing of a preselected
telephone number by the terminal), sending data to the
computer, and receiving data from the computer. Refer to
the Data Communications section for detailed background
information on data transfer between the terminal and a
computer.

PREPARING THE TERMINAL FOR
USE ON-LINE

After the terminal is installed and configured (refer to the
Configuration section), very little need be done to use the
terminal on-line. The proper interface PCA should be
installed, and the modem or direct line connected
(normally, this is already done). Make the settings listed
in the following paragraphs.

Communication Switch Settings

There are three keyboard switches used to match the
requirements of the computer that you will use. Additional
information on communication settings is given in the
Data Communiications section.

BAUD RATE., This switch sets the speed at which data
will be transferred. If you do not know the correct speed,
use 300 for operation with a modem or 2400 for hardwire
operation (where the terminal is directly connected to a
computer). If data from the computer appears garbled it
may mean that you should select a different baud rate.

PARITY. This switch selects the type of data checking
to be used. If the “ll” character appears on the screen, you
may have selected the wrong parity.

DUPLEX. This switch is normally set to FULL. If no
characters are displayed when you type, switch to HALF.

Selecting Operating Modes

REMOTE. The key must be down. This allows the
terminal to send and receive data through its com-
munication interface.

AUTO LF. Normally the key should be up.

CAPS LOOCK. Leave the [%] key down unless the
system you are using accepts lowercase letters.

BLOCK MODE. The key is used to select
character-by-character or block transmission of data.
When the key is up the terminal transmits characters to
the computer as they are typed. This mode of operation is
used for conventional exchanges with the computer
system.

Example:
Computer Please Type Your Company Name

HEWLETT-PACKARD

Computer What File Number Would You Like From The
HEWLETT-PACKARD Library?

12345

You type

You type
and so on

When the 35| key is down, characters are not sent as
they are typed. Instead you can input information to the
terminal and then edit it before sending it to the
computer. The data is sent with the key. A portion of
a line, a whole line, or even an entire screen of data can be
sent at once. The size of the block of data sent depends on
the setting of switches inside the terminal. (Refer to the
Data Communications section for detailed information on
the operation of Block Mode.)
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Computer Operations

Additional Settings

There are several more switch settings that can be made.
These settings control such terminal features as line
wraparound, the number of characters to be sent in block
mode, and character overstrike (Space Overwrite Latch).
Setting of these switches is normally required only when
the terminal is first installed. These switches are located
inside the terminal. Instructions for setting these switches
are contained in the Configuration section.

If a modem is used it may be necessary to turn on the
modem, make modem speed and parity settings, or dial a
number. Baud rate, duplex, and parity settings should be
the same values used for the terminal.

AUTODIALING (USA Oniy)

Your terminal can dial telephone numbers when it is used
with the 13265A, option 001, 300 Baud Modem. The
telephone numbers may be stored in the Assign table so
that you can equate them to meaningful names when
dialing.

USER NAME CURRENT ASSIGNMENTS
SOURCE LEFT TAPE
DESTINATION RIGHT TAPE

LOG DISPLAY

PRINTER EXTERNAL PRINTER
CTUL CTUL

CTUR CTUR

COMPUTER 735-8200

Before attempting to use the autodialing features, be sure
that the 13260A Standard Asynchronous Communications
Interface (02640-60239) is installed in the terminal. Refer
to the Modem User Manual, part number 13265-90001,
for modem operating instructions.) Make sure that the
terminal’s BAUD RATE switch on the keyboard is set to
300 and that the DUPLEX switch is set to FULL.

Using the DIAL Command

The DIAL command is used to execute the autodial
feature.

Example: Dial 735-8200.

Step 1. Press [cowwo), NNITENN. NECTEEN. WEXTEN.
HER. 735-8200, | return |,

Example: Dial (408) 735-9685.
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Step 1. Press [cowww|, IEITEN. BEITHE. BEEITTH.
EEI . (408) 735-9685, | retu),

Example: Dial the alphabetic characters equivalent to
735-7535, according to the telephone dial convention.

»

Step 1. Press [cowaw], IETTEEN. HRTEN. EEITDN
JEICT - PDL-PLDL, [rerue].

Example: Assign the name “COMPUTER” to 735-8200,
and dial the number using the assigned name.

Step 1. Press [cowwo], ESIGH. HEXIZEN. BEXZE
ECGEN. coMPUTER, [IEEENEN. 735-8200, [rerum],

Step 2. Verify the assign table entry by pressing:

Step 3. Press ETTENN. NECTINN. BNTIENN. WEHINN.
COMPUTER, | RETURN |,

When the terminal begins to dial the number, the VOICE
MODE indicator on the modem will turn off. The VOICE
MODE and DATA MODE indicators will remain off while
the number is being dialed. When dialing is completed,
the DATA MODE indicator will turn on, and the
following message will appear on the screen:

** Phone Connection Established **

At this point, press , . The computer system

prompt will appear on the screen, and you may log on.

When you log off, the modem will automatically
disconnect the terminal from the computer system. The
VOICE MODE indicator on the modem will turn on. This
telephone line is now freed for incoming or outgoing voice
calls or for another autodialing session.

Using Parentheses and Hyphens

To represent the telephone number, you may use
parentheses in the area code and a hyphen in the seven-
digit number. However, these characters are not required.
For example, you may enter a telephone number as
“4087359693” instead of “(408) 735-9693”.

Permissible Characters in the
Assigned Name

The name you assign to the telephone number can be
made up of the alphanumeric characters (A-Z), (a-z), and
(0-9). The name may be 11 characters long; any characters
over 11 will be truncated.



Using “@” for Slow Connecting
Telephone Equipment

The “@” character is used as a wait mechanism for slow-
connecting telephone equipment. Each “@” character
causes a one-second delay. You may concatenate “@”
characters together to increase the delay. They may be
placed anywhere in the telephone number. For example, if
you must dial “9” to get an outside line when calling from
a business telephone, you would dial “9e735-7878".

Using “>"” for Fast Dialing

The “>” character means to use the fast dialing rate
instead of the slow dialing rate. This character should
appear as the first character in the telephone number. The
default dialing rate is slow, and prevails unless the “>”
character is used.

SENDING DATA TO THE COMPUTER

Data can be sent to the computer from the terminal
keyboard or from a disc file.

From the Keyboard

When not in Block Mode, data entered from the keyboard
is sent immediately to the computer automatically. If you
are in Block Mode ([%3%¥] key down) then the data is
stored in the terminal until you press the [ever] key. Block
mode and the [ewer] key are often used with data entry
forms.

From a Disc File

Data can be read from a disc file and sent to the
computer. This allows you to prepare data ahead of time,
off-line, and then send the data later.

In Character Mode ( "%gf key up), pressing =ew| causes
the next file of data on the “Source” device (an assigned
disc file) to be sent to the computer. The “Source”
assignment may be displayed by pressing: [comanc],

B, TEHIEN. o] It may be changed by the
ASSIGN command sequence.

If the terminal is set for Block Mode ( [ 555 | key down) the
terminal will not send data to the computer when the
key is pressed. In order to send data to the computer using
the w0 key when in Block Mode, you must use [ov]

Computer Operations

only

Local: Copy file to display
Remote:
Character Read file to computer (handshake per G, H straps}

Block Copy file to display {allows editing before sending data to
computer via the ENTER key)

CNTL | | READ

Local: Copy file to display

Remote:

Character Read file to computer (no handshake)

Block, Line Read file to computer {handshake per G, H straps})
Block, Page Read file to computer (no handshake)

The Copy command can be used to send data to the

computer, as follows: [comawo], ISGREN. MENTGEN. <f:ile-
name>, I, <datacomm>, |return|.

RECEIVING DATA FROM THE COMPUTER
To the Display

No special action is required to receive data from the
computer. Data is normally displayed on the screen as it is
received.

When operating at high data rates or when data is also
being copied to a printer or other device it may be
necessary to use “fill” or “pad” characters in the data to
synchronize the terminal and computer. This will prevent
possible data overruns. Detailed information on “fill”
characters and other synchronization techniques are
described in the Data Communications section.

To a Disc File

The computer can be programmed to send data directly to
a disc file or you can direct data to a disc file from the
keyboard by naming a disc file as a “Destination” device
and then pressing the key before the computer
begins sending the data.

A disc file may be assigned as the “Destination” at any
time by pressing: [cowwo |, SN IEXEENN. MEIENCN .
<filename>, @

The key should be pressed before the last response
to the computer (typically before pressing [rerw]) but
before data is received from the computer. (See Data
Logging.)
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Computer Operations

To A Printer

Data received from the computer can be routed to a
printer in the same manner as described for the disc.

Press: , ASSIGN [l more  [MED:Ex PTRISEEERTIN
recoro |, [ reum |, (See Data Logging.)

To Several Devices

You can route data received from the computer to several
devices by using more than one device in the device
assignment operation. For example: [cowan]|, EESEIN.

DI EEIE. <filename>, EIENE. will
cause the data to be routed to both the disc file and the

printer when the [ recoro | key is pressed.

To A Shared Device

Data from the computer can be directed to a shared device
(such as printer with HP-IB device no. 4) by pressing:

Data Logging

The terminal can be set to perform on-line data logging.
This functions in a manner similar to Edit mode. Data
received from the computer is displayed on the screen.
When the display workspace is full, data at the top of the
display workspace is routed to the “Destination” devices.
It may be necessary to use “fill” characters to prevent data
overruns when operating at high data rates. See the
discussion of “fill” characters in the “To The Display”
paragraph.

Data logging is performed by first selecting “Destination”

devices, and then pressing: [cowmao], IETEEEN. EEXTENN.
[ ca:t B crobic PREGEUI

The indicator above the [ | key will blink indicating that
Data Logging Mode is on.

Data logging can only be done while the [remore, key is down
(On-Line operation). While performing data logging, the
key is disabled, and you cannot change “Source” or
“Destination” device assignments.

When the data stream from the computer is finished,

residual data will remain in display memory. To store this
remaining data on the “Destination” devices, position the
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cursor in the line following the last line that you want
copied; then press | recoro]. The remaining data from the top
of display memory to the line preceding the cursor will be
stored on the destination devices. After the last line is
transferred, the terminal beeps.

In order to return to normal operation after the data

logging is complete, press: [cowano|, EXTENN. HEEETEN.

The indicator above the key will turn off indicating
that Data Logging Mode is off.

With the Mini Disc Drives

The display must be selected as the “Source” device, and a
new disc file name must be selected as the “Destination”
device. While in Remote mode, data logging mode is

entered by pressing: [cowwo), ETTENN. WEZTENN

Data from the computer is written to the disc file via the
display workspace. When all the data has been received,
record the remaining data in the display workspace by
pressing [recoro |, Then exit Data Logging Mode by pressing:

o), TSN TN OECIENN O [

Should the disc become full, the message:
No more disc space

will be displayed, data from the computer will be lost, and
the keyboard will become inoperative except for the
key. Pressing the key twice within a 1/2
second (a hard reset) will restore keyboard operation, and
data from the computer will now be sent to the display.
You should anticipate the amount of data to be received
and have the computer send only as much data as can be
stored in the remaining disc space. More diskettes could
be used for storing a large amount of data.

Example: Assign “LOGDATA” as the destination disc
file, and enter Data Logging Mode.

Step 1. Press [coww), WESIEN. MEXIZNN. IEIINCN.
LOGDATA, | RETURN !,

Step 2. Be sure that the key is down, then press:

Step 3. Press [comano| again to exit command mode.



DATA COMMUNICATIONS

SECTION

9

INTRODUCTION

This section provides background information on data
transfer between the terminal and a computer. The topics
include means of connecting the terminal to the computer,
data transmission modes (character mode and block
mode), and data communication protocols. For infor-
mation on installation procedures and cabling, refer to the
Installation section. Complete data communications
configuration information is contained in the Config-
uration section.

TERMINAL/COMPUTER CONNECTIONS

The terminal can be configured to work in a variety of
computer applications. Your communication needs can be
met by selecting a particular interface, modem, and
protocol (communication control program).

Networks

The terminal can be connected in several network
configurations. Figure 9-1 illustrates the following config-
urations:

» Hardwired to a computer (figure 9-1A).

e Connected to a computer through a modem (figure
9-1B).

Interface PCAs

The terminal can be used with one of two communication
interface PCAs; the 13260A Standard Asynchronous
Communications Interface PCA and the 13260B Extended
Asynchronous Communications Interface PCA (see table 9-
1). Table 9-2 lists the features of the 13260A and 13260B
for easy comparison.

Figure 9-1. Terminal Network Configurations
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Data Communications

Table 9-1. Data Communication Interface PCAs

Basic Communications (Point-to-Point)

13260A Standard asynchronous communications in-

(02640-60239) | terface (standard RS232C communications
interface).

13260B Extended asynchronous communications in-

(02640-60143) | terface (provides either standard RS-232C or
20 mA current loop communications. It allows
split speed and custom baud rates).

Table 9-2. Data Communication Interface Capabilities

13260
DATA COMMUNICATIONS FEATURES A B

Transfer Rate:
110, 150, 300, 1200, 2400, 4800, 9600 bits per X X
second and external clocking (110-9600)
Custom transfer rates within 1% from 37.5 to 2400 X
bits per second

Split speed transmit/receive capability X
EIA RS232-C X X
Teletypewriter compatible X X
ASCII X X
20mA DC Current Loop P X

Transmission Modes:
Character Transfer
Block Transfer
Half-duplex
Full-duplex
Asynchronous

XX X X X X
XX X X X X

Hardwired to computer; dialed (switched) or leased
line

Modem Compatibility:

Bell 103A, 202D, 202C, 202S, 202T X X
{Asynchronous)

Vadic 3400 (Asynchronous/Synchronous) X X
HP 13265A
Choice of main channel or reverse channel line X X

turnaround for 202 modems
Auto-Answer/Disconnect
Transparency

Data Comm Self-Test

Error Checking:
VRC, choice of parity generation/checking X X

P = Provides interface to HP 13266A Current Loop Converter
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Once the interface has been selected, the terminal can be
configured to operate with a variety of protocols, parities,
and data formats. This is done by setting switches or
jumpers on the datacomm interface PCA and the
Processor PCA.

Interface Signals

The signals available on each of the communication
interfaces are listed in the Installation section. This
information can be used to verify interface compatibility
or to fabricate special interface cables.

Modems

The terminal can be used with a variety of modems
depending on the requirements of the given configuration
or network. Table 9-3 contains a list of modems and the
configurations in which they can be used.

DATA COMMUNICATION CONFIGURATION

Data communication configuration is done by setting
switches on the keyboard, the Processor PCA, and the
datacomm PCA. Refer to the Configuration section for
configuration information.

COMMUNICATION PROTOCOLS

Control of computer-terminal communications is required
for the orderly transfer of data. This control is provided in
the form of a protocol or a set of rules and procedures.
The protocol used determines who sends and who receives
during each phase of communication. In addition the
protocol normally provides for an orderly recovery from
communication errors.

The various protocols can be selected by installing the
proper interface and ROM modules. The terminal and the
interface can then be configured to meet your specific
requirements.



Data Communications

Table 9-3. Modems

DATA RATE LINE TYPE: DUPLEX WIRES REV.

MODEM (BITS/SEC) DIALED/LEASED FULL/HALF 2/4 CHAN.
Asynchronous
Bell 103A 300 D/L H/F 2 No
Bell 2028 1200 D H 2 Option
Bell 202C
ITT GH 2052
Nokia DS 9320
Bell 2027 1200 (3) L HIF 2/4 Option
Bell 202D
Vadic VA3400 1200 D F 2 No
Synchronous (1)
Vadic VA3400 1200 D F 2 No
Bell 201C 2400 D/L (2) H/F 2/4 No
Bell 201A
Milgo 2200
Milgo 2400
Bell 208A 4800 L (2) H/F 4 No
Bell 208B 4800 b H 2 No
Bell 209A 9600 L (2) (4) F 4 No
Notes:

1. Synchronous modems require the internal clock modem option.

2. Synchronous operation on a leased line requires the switched carrier modem option.
3. C2 line conditioning allows operation at 1800 bits/sec.

4. Requires D2 line conditioning.
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Data Communications

The major characteristics of the available protocols are
listed in table 9-4. The following paragraphs discuss each
of these protocols.

Table 9-4. Protocol Characteristics

Single Terminal (Character Mode Protocols)

Standard Standard communication protocol is teletype
compatible or can use the DC1 character to
trigger multicharacter transfers.

Main Channe! Communication protocol uses special framing

characters to control line turn-around.

Reverse Channel Uses secondary channel signals to trigger line

turn-around.

Character Protocols

Character protocols transmit a single character at a time.
Data checking, if present, is done on individual characters
only (parity). Some configurations allow the transmission
of multicharacter groups but no block checks are made.
There is no automatic retransmission of data following the
detection of a data error. Currently available character
mode protocols are Standard, Main Channel, and Reverse
Channel.

Standard Communications is a term used to refer to point-
to-point or single terminal communications. The terminal
can be connected directly to a computer (hardwired) or
through a modem. In most block applications the terminal
can use a simple “handshake” protocol with the ASCII
DC1 character. This protocol can be used with Bell 103 or
equivalent modems (full-duplex operation). There are two
additional protocols available, Main Channel and Reverse
Channel. These protocols are normally only used with Bell
202 or equivalent modems (half-duplex operation).

Block Protocols

Block protocols transmit a block of characters at a time.
Data checking is performed on an entire block of data. A
separate block check character (BCC) is generated for
each block. If a data error is detected, a retry of the data
transmission is made automatically.
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The remainder of this section provides descriptions and
samples of control and data transfer sequences for various
protocols.

DATA TRANSFER

The terminal can operate character-by-character as a
completely interactive terminal or on a block of data at a
time. Block transfers allow data to be composed and
edited at the terminal allowing the user to verify and
correct data before sending it to the computer.

Operating at High Speeds

If the number of characters sent to the terminal in one
sequence exceeds 80, the required terminal processing time
may cause some of the characters to be lost. (This usually
does not occur at data rates of 4800 baud or less.) The
symptom of this problem is the appearance of the “Il”
(delete) or “_” (underscore) characters.

There are two ways of insuring that this problem will not
arise:

+ It is possible to use a call-and-answer procedure between
the terminal and the computer. If the computer sends an
ENQ (octal 5) character after sending 80 characters, the
terminal will respond with the ACK (octal 6) after it has
processed the characters. The computer can then send
the next block of characters. This is the recommended
technique.

e Delays can be inserted in the application or system
software after each 80 character transfer from the
computer to the terminal. Transmitting NULL charac-
ters (octal 0) is one way to accomplish this. Each NULL
character has the effect of 4 millisecond delay when
operating at 2400 baud, and 2 milliseconds at 4800 baud.
As an aid in calculating needed time delays, a list of
processing times for various terminal functions is
provided in table 9-5. The times listed are typical and
can vary greatly depending on such factors as the
number of characters in the terminal memory or on the
display, and the current operating mode.

5



Table 9-5. Terminal Functions

TYPICAL REQUIRED
TERMINAL TIME
FUNCTION (MILLISECONDS)*

Text Character 0.7
Cursor Up/Down/Left/Right 1.4
Line Feed 1.4
Insert Char 45
Delete Char 7.0
Insert Char w/wrap 12.0
Delete Char w/wrap 19.0
Soft Reset (Tapes Stationary) 130
Hard Reset (No Tapes) 800
Forms Mode On 12.0
Forms Mode:

Home 8.0

Tab 8.0

Back Tab 10.0

Erase to End-of-line 10.0

(40 characters)

*These times will increase it BASIC is active.

Character Mode

In Character Mode operation (BLOCK MODE key up) the
terminal sends characters to the computer as they are
typed. This mode of operation can be used for con-
versational exchanges with the computer.

Example:
Computer:

Please type your company name

User types:  AJAX

Computer: What file number would you like from
the AJAX library?

User types: 12345

and so on

Multicharacter Transfers

There are certain functions that always result in
multicharacter (block) data transfers.

* device input/output and control operations
* special function keys

* status requests

* cursor sensing

« all transfers while in Block Mode

Data Communications

In order for the terminal to make a block transfer, it must
first be enabled and then triggered by the computer.
Transfers are enabled by the or special function keys
while the terminal is in Block Mode (see figure 9-2). When
a transfer is enabled from the keyboard, the terminal
sends a DC2 character to the computer to indicate that a
data block is ready for transmission. (This process can be
modified by strap settings on the Processor PCA). A
transfer can also be enabled from the computer by an
escape sequence requesting status (%), cursor sensing
(%ca), or device control (c4p. . .) as shown in figure 9-3.

When the transfer is enabled the keyboard is locked out
until the transfer is complete. Enabling sequences should
not be entered from the keyboard or cartridge tapes
because they will cause the keyboard to be locked until the
computer responds with a DC1 character. (If the computer
does not respond, a soft reset will cancel the transfer and
re-enable the keyboard.)

Once a block transfer has been enabled, it must be
triggered by the computer before the block of data is
actually sent. The computer triggers the transfer by
sending a DC1 character when it is ready to receive the
data. The terminal also assumes that it has received the
trigger when it is first powered up or fully reset, or when

the key is pressed (down).

The computer software must support the handshaking
process used in multiple character transfers. The DC2
character must be recognized as a request to send data
and the DC1 character must then be sent to trigger the
transfer after buffers have been allocated to receive the
data. Additional software support may be needed
depending on your need for terminal or device control.
There are straps on the Processor PCA that can be used to
modify the handshaking process. These are discussed in
the Configuration section.

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

Computer
Museum

Block Mode

When the terminal is in Block Mode ( [%&] key down),
characters are not transmitted as they are typed. Instead,
the user can input data to the terminal, then edit and
correct the data before sending it to the computer using
the key. The data can be grouped into convenient
blocks, either lines or pages. Block Mode operation allows
you to efficiently utilize computer and communication
facilities.



Data Communications

COMPUTER

“l.et me know when you’ve got some information for me.” — DC1

TERMINAL[ later Enable

& g ="Hey. I'm ready to send you some information!”” — DC2 (ENTER key)=>

e then

\//,,;» «— "0.K., I'm ready to receive your information.” — DC1
\¥ then

A block of information is transmitted >

Figure 9-2. Block Transfer Enabled by the ENTER Key

COMPUTER

TERMINAL

“1'd like you to send me some information.” ESCd

- then
<«— "And I'd like it right now!” — DC1
/ then

= The next block of information is transmitted.

Figure 9-3. Block Transfer Enabled by the Computer

9-6



The G and H switches on the Processor PCA are used to
control the terminal’s response to block transfer requests
(refer to the Configuration section for complete Processor
PCA configuration information).

SWITCH| SETTING
G H BLOCK OPERATION

Closed |Closed |Data transfers used DC1/DC2 handshake. Other
transfers are triggered by the receipt of a DC1
character.

Closed |Closed |Data is sent when the key is pressed. Other
block transfers are triggered by the receipt of a DC1
character.

Open Closed |All block transfers require a DC1/DC2 handshake.

Open Open No DC1/DC2 handshake is required for any block
transfer.

Note: [n half duplex operation, a line turnaround is substituted for a DC1
character.

NOTE: In half duplex operation, a line turnaround is
substituted for a DC1 character.

The size of the block of information transferred in Block
mode, and the control characters used to separate fields
and to terminate blocks differ somewhat, depending on
the Line/Page strapping of the terminal (on the Processor
PCA) and whether or not the terminal is operating in

FORMAT MODE. Figure 9-4 illustrates these differences..

In the example in figure 9-5, the user has an application in
which order data is to be entered in the same format as a
standard company form.

Full Duplex Operation

In full duplex operation, the characters which are typed at
the keyboard are transmitted to the computer and are not
displayed unless they are returned by the computer. This
setting is ignored when in Block Mode.

Teletype Compatible Communications

In teletype compatible (full duplex, character mode)
applications, the terminal can be quickly configured for
use by following the instructions given in the Con-
figuration section. Note that if block data transfers are
used the computer should be programmed to use the
simple DC1/DC2 protocol described under Multicharacter
Transfers earlier in this section.

Data Communications

Halt Duplex Operation
(202 Modem Compatibility)

In half duplex operation, data is sent in only one direction
at a time. In order to change the direction of data flow, a
line turn around must occur. This means that the sender
becomes the receiver and the receiver becomes the sender.
Line turn arounds are controlled by half duplex line
protocols. Both the computer and the terminal must use
the same protocol otherwise malfunction and loss of data
will result. The Main Channel and Reverse Channel
protocols are examples of half duplex operation.

Initially the terminal is in the transmit state. While in this
state the terminal will ignore data sent from the computer.
The terminal will remain in the transmit state until one or
more of the following occur:

¢ An ON to OFF transition on the SB (CCITT 122) line
(Reverse Channel)

* An end of data character (ETX or EOT) is sent (Main
Channel)

o The user tries to send an end of data character from the
keyboard (control-C, control-D).

The above conditions cause the terminal to switch to the
receive state.

The terminal then receives the processed data until one of
the following occurs:

* An ON to OFF transition of the CF (CCITT 109) line
(Reverse Channel)

» An end of data character (ETX or EOT) is received
(Main Channel)

The terminal then requests the computer or modem for
permission to transmit. The computer or modem responds
with transitions of the CB (CCITT 106) and SB (CCITT
122) lines. (If the computer or modem does not respond
within 2.6 seconds the terminal will return to the receive
state.) If the computer is ready the terminal will begin to
send any data present in its output buffer.

The terminal provides a range of half duplex line
protocols, including Bell 202 modem compatible protocols.
These protocols are selected by switch settings on the

Processor PCA.

Half-duplex operation can be controlled either by Ri5232C
signal lines or by control characters in the data being
transferred or by a combination of characters and signals.
The Main Channel protocol uses control characters while
the Reverse Channel protocol uses control signal lines.

9-7
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non-FORMAT
MODE

FORMAT
MODE

{N) Line Strapping

BLOCK MODE

Page Sirapping (OUT)

A hne at a time 15 A Page of user detined

transmitted afler being length 1s transmtted after

enabled (ENTER key or ESC d) beng enabled (ENTER key or ESC d)
and Inggered from the and tnggered from the

computer computer

Format Mode

Not in Format Mode

One Unprotected Field
or Multiple Unprotected
Frelds (in Page) will

be transmitled as a
singie block

A compiete ne or Page
will be transmitted
as a single block

I

STRAPPED FOR LINE

data is transferred from the current cursor position to
the end of the line or to a Record Separator (RS)
control character, whichever occurs first.

imbedded control characters are transmitted. If pre-
sent, the RS character is sent.

the Block is terminated by the transmission of a
CR(LF), a Carriage Return and Line Feed if AUTO LF
is depressed. (A local CR(LF) is executed to reposition
the cursor; if no more information is present at or be-
yond the cursor the transmission consists of RS
CR(LF).)

only information in Unprotected Fields is transmitted. If
the cursor is not in an Unprotected Field it will be
forwarded to the next one or RS CR(LF) will be trans-
mitted if no such field exists. Data is transmitted from
the cursor position to the end of the Field or an RS,
whichever occurs first. Thus the Unprotected Field to
be transferred could no be longer than one line in
length.

imbedded display control characters are not transmit-
ted. If present, the RS character is sent.

the Block is terminated by the transmission of a CR(LF)
and the cursor is forwarded one character position.

!

STRAPPED FOR PAGE

e data is transferred from the current cursor position
to the end of the terminal's allocated memory or to
the next RS, whichever occurs first. Thus the Block
to be transferred could be several lines of informa-
tion.

¢ imbedded control characters are transmitted. If pre-
sent, the RS character is sent.

e if multiple lines are in the Block, they are separated
by CR LF in the transfer. The Block is terminated by
the transmission of an RS.

e only information in Unprotected Fields is transmit-
ted. If the cursor is not in an Unprotected Field it will
be forwarded to the next one or RS will be transmit-
ted if no such fields exist. Data found in Unpro-
tected Fields is transmitted from the cursor until an
RS or the end of memory is encountered.

¢ imbedded display control characters are not trans-
mitted. If present the RS character is sent.

e a Unit Separator (US) control character (or RS
character for multipoint) is transmitted between
each Unprotected or Transmit Only field. The Block
is terminated by the transmission of an RS.

9-8

Figure 9-4. Block Mode Operation
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Data Communications

L

STEP 1. The user presses the Special Function key, which
he has previously programmed in a remote computer routine
to both automatically display the form shown and turn on
FORMAT MODE. (REMOTE and BLOCK MODE are
depressed.)

ORDER #

DATE BILLING #
H'E'H BN

| TEM #

COMPANY NAME

PRODUCT NAME

The complete form would look as follows:

COMPANY NAME
SEliLc T T=FPACHAPD
BILLING #

PRECISION COMPASS

STEP 3. After filling out the form and correcting any noticed
errors, the key is pressed once. The following se-
quence of events would then occur:

® Having received a DC1 from the computer, the terminal
transmits a DC2.

e Computer software recognizes the DC2 and responds with
a second DC1.

STEP 2. All areas of the display have been programmed to
be protected except for the dark fields within the form itself.
Thus, as data is typed at the keyboard only these dark areas
can be written into. The cursor automatically will tab from
one field to the next when a field boundary is encountered or
by use of the @ key. The user now inputs data from the
keyboard.

SHIPPING ADDRESS: STREET

CITY STATE ZIP

PRICE

GNTY TOTAL CODE

SHIPPING ADDRESS:
11007

STREET

R —"—
Wutro »oau

e The terminal receives DC1 and transmits all data as one
Block, fields separated by US’s and the Block terminated
by an RS.

STEP 4. The form full of data has been transmitted to the
computer. The user could then Home the cursor, hit &) to
clear only the data from the form in FORMAT MODE, and
enter a second set of data inputs — repeating the sequence

and reusing the form.

Figure 9-5. Example of Format Mode with Page Strapping
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Data Communications

MAIN CHANNEL (CHARACTER CONTROL)
PROTOCOL. The Main Channel protocol is for use in
half-duplex or Bell 202 modem equivalent networks where
secondary channel signals are not available. The Main
Channel protocol uses control characters to “frame” each
data transmission. These framing characters indicate to

the receiving station that a data transmission has begun or
ended.

An ASCII STX (octal 002) character can be used to indi-
cate the start of a data transmission. An ASCII ETX
(octal 003) or EOT (octal 004) character is used to

REVERSE CHANNEL (SIGNAL LINE CONTROL)
PROTOCOL. The Reverse Channel protocol is for use in
half-duplex or Bell 202 modem equivalent networks where
secondary channel signals are available. The Reverse
Channel protocol uses changes on secondary channel lines
SA (CCITT 120) and SB (CCITT 122) to control line turn-
arounds.

The following settings should be made on the Processor
PCA to operate using the Reverse Channel protocol:

indicate the end of a data transmission. When these SWITCH SETTING DESCRIPTION
characters are received they are used to perform a line
turn-around. R Closed Monitor the CB line
The following switch settings should be made on the ST Closed,Closed | Reverse Channel (No framing
Processor PCA to operate using the Main Channel characters)
rotocol (refer to the Confi ti ion fi let
p . (. to the Conliguration section for complete U Closed Watch for computer interrupts
configuration of the Processor PCA).
(SB>0)
\ Closed Watch for Carrier (CF)
SWITCH SETTING DESCRIPTION transitions
R Open
ST Closed,Open <STX>data<ETX> Example:
Open,Closed data<EOT> L.
Open,Open data<ETX> W.X,Y.Z All Open - Variations of the Reverse
Channel protocol are discussed under

Note that at least one of the S or T switches must be open
to select Main Channel protocol.

Example:
UV WXY/Z All Open - Variations of the Main

Channel Protocol are discussed under
Other Protocols.

The operation of the Main Channel protocol is shown in
figure 9-6. Sample data transfers are shown in figure 9-7.
Figures 9-7a and 9-7b illustrate the line turn-arounds that
occur during a log-on sequence when in block mode.
Figures 9-7¢ and 9-7d illustrate the transfers that occur
during character mode operation.

9-10

Other Protocols.

The operation of the Reverse Channel protocol is shown in
figure 9-8. Sample data transfers are shown in figure 9-9.

OTHER PROTOCOLS. In addition to the Main and
Reverse Channel protocols you can select various features
of both the configure a custom protocol to suit your own
requirements. A flowchart of the overall Basic Communi-
cations function including the Half-Duplex settings is
given in the appendix. You can create a custom protocol
using this flowchart and the switch descriptions in
table 9-8.



Data Communications

TRANSMIT RECEIVE
TRANSMIT NO RING
TATE BELL RETURN
?
YES
[ LAST
CHARACTER
LOAD ETX TRANSMIT RE%ﬂSED
CHARACTER CHARACTER N
LAST WAIT FOR
YES CHARACTER ETX THEN
SENT GO TO
ACK TRANSMIT
? STATE
NO
LOAD ACK
CHARACTER
LAST
CHARACTER YES GO BACK TO
SENT —|  RECEWVE
ETX STATE
2
NO
PAGE
DC2 vES > MODE NO
’ (DOUT)
?
NO YES
BLOCK
YES YES RS JUST NO
MODE KEY SENT
DOWN !
?
NO NO YES
YES AUTO LF YES
KEY
DOWN
?
NO NO
NO l’
YES
AUTO L F
KEY NO N
DOWN
?
YES
- *Refer to Appendix C for a description

~-444A—<:> RSTUVWXY?Z

ot CA (105) and CB (106) signals.

b
RETURN

Figure 9-6. Main Channel Protocol



Data Communications

POWER ON (TRANS/
RECV STATE)
ANSWER (RECEIVE) = DIAL-UP (OR
HARDWIRE)
- DC2 (ENTER KEY)
- ETX
ETX
- STX
DATA
RS
- ETX
STX
DATA MENU
ETX
STX
FULL SCREEN
WITH MENU
SELECTION
-—— —DATA-— CR(LF)
- — — —DATA—— ——~ CR(LF)
- DATA CRILF)
- DATA CR (LF)
RS
ETX

HALF DUPLEX MAIN CHANNEL PROTOCOL
WiITH BLOCK MODE AND PAGE MODE ENABLED.

ST =11
POWER ON (TRANS/
RECV STATE)
ANSWER (RECEIVE) = DIAL-UP (OR
HARDWIRE)
DC2 (ENTER KEY)
ETX
DATA: -
FORM———»
ETX
USER FILLS
FORM
DC2 (ENTER KEY)
- - ETX
ETX
- DATA. us
- DATA RS
ETX
NEXT
————— FORM- — — — &
ETX\ —— — — — — — — — — -

HALF DUPLEX MAIN CHANNEL PROTOCOL
WITH BLOCK MODE, PAGE MODE AND FORMAT MODE ENABLED.

(A) (B)
ST - 01
ST=10
POWER ON (TRANS/
REC STATE) POWER ON (TRANS/
ANSWER (RECEIVE = OIAL UP (ON RECV STATE)
HARDWIRE) ANSWER (RECEIVE) DIAL UP (ON
CR HARDWIRE)
ETX - CR
EOT
SIX\-——————— ———— -
— —-LOG ON PROMPT— —» -— —LOG ON PROMPT- —
ETX ———— — — — — — —
EOT-———— ——— — — -
- STX
“4———1(LOGON————CR -— 0G ON DATA CR
- ETX - EOT

HALF DUPLEX MAIN CHANNEL PROTOCOL USING LOG-ON
AS AN EXAMPLE (CHARACTER MOODE)

(©)

HALF DUPLEX MAIN CHANNEL USING
LOG-ON SEQUENCE AS AN EXAMPLE (CHARACTER MOOE).

(D)
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Figure 9-7. Sample Data Transfers Using Main Channel Protocol
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NO

CARRIER

DETECT (CF)
1-0
?

GO TO TRANSMIT
STATE. SEND
REQUEST TO
COMPUTER *

REQUEST

ACCEPTED *
?

MONITOR

NQ

SECONDARY
RECEIVE DATA
(sBy1 -0
?

GO BACK TO
RECEIVE
STATE

b

NO

RETURN

RSTUV
00000

RECEIVE

ENG
RECEIVED
?

YES

CALL
MONITOR

TRANSMIT
STATE
?

SEND ACK
CHARACTER

‘ RETURN ’

Figure 9-8. Reverse Channel Protocol
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CHARACTER MODE HALF-DUPLEX REVERSE CHANNEL

ANSWER (RECEIVE)

E
POWER ON (TRANS/RECV STATE)

POWER ON (TRANS/RECV STATE)

CA LOW. SA HIGH

DIAL UP (OR HARDWIRE) (CA HIGH, SA LOW)

CR

DROP SA, WAIT FOR — = — — =

CF TO DROP

CF DROPS, RAISE CA. <
AND WAIT FOR CB (SB)
AND SEND DATA

DROP CA, RAISE SA — = — — =—

DROP SA, WAIT FOR <#———HELLO

CFTODROP — — — — —

CF DROPS, RAISE CA «—
AND WAIT FOR CB (SB)

— — TERMINAL SEES SB DROP AND
.. DROPS CA, RAISES SA GOES TO
- RECEIVE STATE

PROMPT () ——

= —— TERMINAL SEES CF DROP AND
RAISES CA, DROPS SA AND GOES
TO TRANSMIT STATE WHEN
CB (SB) TURNS ON.

CR
— — TERMINAL SEES SB DROP AND
DROPS CA, RAISES SA AND GOES
.. — TO THE RECEIVE STATE

AND SEND DATA —LOG ON MESSAGE—+

DROP CA RAISE SA — — — — —

— — TERMINAL SEES CF DROP AND
RAISES CA. DROPS SA AND GOES
TO TRANSMIT STATE WHEN CB (SB)
TURNS ON.

DROP SA, WAIT FOR <=———LISTF

CF TO DROP -~ -~

CR

7 TERMINAL SEES SB DROP AND
- DROPS CA. RAISES SA AND GOES

- TO THE RECEIVE STATE
”~
CF DROPS, RAISE CA - -
AND WAIT FOR CB (SB) DATA —— USER HITS BREAK KEY
AND SEND DATA P SA DROPS FOR 200 MS

CPU SEES SB DROP +~
AND STOPS TRANSMISSION

DROPS CA. RAISES SA — — — — —

BA SPACES FOR 200 MS

—_—— - —- = - CONTROL LINES
DATA LINES

9-14

Figure 9-9. Sample Data Transfers Using Reverse Channel Protocol



SECTION

10

STATUS

INTRODUCTION

This section contains information on how to obtain and
interpret terminal status information. In addition to
terminal status, you can also obtain status information on
input/output devices used with the terminal, the termi-
nal’s identification and memory size, the status of any
command sent to the terminal, and graphics status.

Status requests are made by sending an escape code
sequence to the terminal to select the desired status
information. All status requests are treated as block
transfers. (Refer to Multicharacter Transfers in Section 9.)
The examples that follow use the DC1 character to trigger
the status transfer (Basic Communication Protocol). Only
one status request at a time can be enabled. The last
status block requested will be returned when the DC1 is
received.

TERMINAL STATUS

In response to status requests the terminal returns an
escape code sequence followed by one or more bytes. The
status bytes are followed by a terminator. The terminator
received may be a % (%, or % depending on the
communications protocol and terminal configuration (refer
to sections 9 and 11). The examples that follow use the %
character as a terminator.

The status information is normally contained in the lower
four bits of each status byte. The upper five bits of the
bytes are set so that the byte will have the value of an
ASCII character. Each byte can be interpreted as one of
32 characters as shown in table 10-1.

Terminal status is made up of 14 status bytes (bytes 0-13)
containing information such as display memory size,
switch settings, Processor PCA configuration, and ter-
minal errors. These fourteen status bytes are displayed
below the terminal Self-Test pattern when the key is
pressed. There are two terminal status requests, primary
and secondary. Each returns a set of 7 status bytes.

Primary Terminal Status

The first block of terminal status (bytes 0-6) is requested
by sending the following escape sequence:

Primary Terminal -
Status Request:
The terminal will respond with an %\ and 7 status bytes
followed by a terminator. A typical primary terminal
status request and response is shown in figure 10-1. The
example is for a configuration requiring the DC1 character
to trigger block transfers.

Table 10-1. ASCII Status Characters

ASClt CHARACTER BINARY ASCIl CHARACTER BINARY
SPACE 0010 0000 0 0011 0000
! 0010 0001 1 0011 0001

b 0010 0010 2 0011 0010

# 0010 0011 3 0011 0011

$ 0010 0100 4 0011 0100
Y% 0010 0101 5 0011 0101
& 0010 0110 6 0011 0110

' 0010 0111 7 0011 0111

( 0010 1000 8 0011 1000

) 0010 1001 9 0011 1001

* 0010 1010 : 0011 1010

+ 0010 1011 0011 1011

. 0010 1100 < 0011 1100

- 0010 1101 = 0011 1101

. 0010 1110 > 0011 1110

/ 0010 1114 ? 0011 1111

10-1



Status

COMUPTER TERMINAL

ESC A DC1 ,g
—_—
ESC \ 940?468 CR m
T T *

BYTE ASCIl BINARY STATUS

0 9 0011 1001
L 9216 bytes of display memory

1 4 0011 0100 — Function key transmission disabled
Space overwrite latch disabled
Cursor wrap around disabled

Strapped for line Switches A-H
on Keyboard
2 0 0011 0000 ——— Tape mode enabled Intertace PCA

l—————— Send at previous baud rate
Disable handshake
Inhibit DC2 disabled
3 ? 0011 1111 ——— Upper case only
L——— Block mode
Auto line feed

2642/2645/2647/2647F/2648 terminal

4 4 0011 0100
ENTER key has been hit
(DC2 has been sent and
a data transter has been
enabled - bytes 2 and 3)
5 6 0011 0110 ——— No data comm errors

L (ast Self Test ok
No loader checksum errors
No device errors

6 8 0011 1000
L Data part of byte count read pending

Figure 10-1. Primary Terminal Status Example
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L

PRIMARY TERMINAL STATUS

BYTE 0 DISPLAY MEMORY SIZE

g17]1¢6]|s514|312]1

ojo] 1|1 ]ro]jr/o)r/0)1/0

|— 1024

2048
4096
8192

The amount of display memory (blocks of 1K) available in the terminal is
returned. The amount can range from 1K to 12K bytes.

BYTE 1 PROCESSOR PCA SWITCHES (A-D)

8l7]6]|5]4|3)2]1

oo ]|
SwnchD—‘

Page/Line
1 = open (Page)
0 = closed (Line)

0 1/0

I—— Switch A

1/0§1/0
(Function Key Transmission)
1 = open (Transmitted)

0 = closed {Not transmitted}

Switch C
{End-of-Line Wraparound)
1 = open {Disabled)
0 = closed (Enabled)

Switch B

(Space Overwrite Latch)
1 = open (Enabled)

0 = closed (Disabled)

BYTE 2 PROCESSOR PCA SWITCHES (E-H)

g8l7]16]|514|3)2]1

/0]1/0
L Switch E (Tape Mode)
1 = open (Disabled)
0 = closed (Enabled)
Switch G (DC2 Handshake) Switch F (Fast Binary Read)

= open (Enabled) 1 = open (Switch to 9600 baud)
= closed (Disabled) 0 = closed {Retain speed)

ojol~ 1|voon

Switch H (Inhibit DC2) __‘

= open (Enabled)
= closed (Disabled)

o =

o =

BYTE 6 DEVICE TRANSFER PENDING FLAGS

BYTE 3 LATCHING KEYS

8|l7]16]|5)]4)13[2]1

ojoj ]| Y/ojriofrio
terminal type CAPS LOCK Key
(2642/2645/ 1 = upper case only
2647/2647F/2648) 0 = upper and lower case
AUTO LF Key BLOCK MODE Key
1 = auto LF 1 = block mode

0 = no auto LF 0 = character mode

BYTE 4 TRANSFER PENDING FLAGS

8l7]6]|514]|3[2]1

ojolt}r]ro 10

1/0]1/0
L Cursor Sense Pending
1 = yes
0 = yes

Secondary Status F’ending—-J
1 = yes
0=no

ENTER Key Pending
1 = yes
0=no

Function Key Pending
1 = yes
0 = no

BYTE 5 ERROR FLAGS

817]16]5]4)3|2]1

o101 /oo]roftio

Device Error ___—l l l ‘— Data Comm

1 = error 1 = parity or buffer
0 = no error overflow error
0 = no error

Normally 0. Normally 0.
After a binary load After a self-test:
operation: 1 = successful seli-test

1 = Successtul binary load 0 = error in self-test.

0 = Unsuccesstul binary load

8l7]¢68

4

211

(o]

1

1 1] 1
Data Portion of Byte —I

Count Read Pending
1 = yes
0= no

110 Read Pending

110 110

10
L Device Status Pending

1 = yes
0= no

Device Completion

1 = yes
0 =no

Pending
1 = yes
0 =no

Figure 10-2. Interpretation of Primary Terminal Status
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Secondary Terminal Status

The second block of terminal status (bytes 7-13) is
requested by sending the following escape sequence:

Secondary Terminal

The terminal will respond with an %1 and 7 status bytes
followed by a terminator. A typical secondary terminal
status request and response are shown in figure 10-3.

-~
Status Request:
COMPUTER TERMINAL
ESC ~ DC1 i
<ESC 10<30450 CR ..
! -
Byte 7 Byte 13
BYTE ASCH BINARY STATUS
7 0 m 0000
7 L————— No buffer memory installed
8 < fp1§ 1100 —— /O firmware not installed
«—— APL firmware not installed
Graphics firmware installed
Programmable terminal
g 3 m 0011 Auto terminate enabled Switches
‘— Clear terminator enabled J-M on
Data Comm Selt Test enabled Processor
Normal operation of INSERT/DELETE CHAR PCA
10 0 18014 0000 Switches N-R closed
11 4 011 0100 Switch S closed
—— Switch T closed
Switch U open
Switch V closed
12 5 s o101 Switch W open
) —— Switch X closed
Switch Y open
Switch Z closed
13 0 a1 0000
L————Memory not locked

Figure 10-3. Secondary Terminal Status Example

10-4



Status

SECONDARY STATUS BYTES

BYTE 7 BUFFER MEMORY

I

= 4096 byles
0 = none

Memory installed in addition to display memory that is available for use as
data buffers. {The terminal always has 4K for buffers.)

BYTE 8 TERMINAL FIRMWARE CONFIGURATION

8l716]|514]|3|21)1

= |/O firmware installed
= not installed

ojojr]tjr]try|ofo
1 = Programmable

terminal

0 = Terminal not programmable

o =

1 = APL Firmware
No APL Firmware

o
L]

1 = Graphics firmware
installed
No Graphics tirmware

(=]
n

The device support firmware is required before printers can be used with the
terminal.

BYTE9 PROCESSOR PCA SWITCHES (J-M)

8l7]6]|5)]43]2]1

ojo] 1] Jvolojiofiio
Switch M (Alternate 4| i—— Switch J (Auto Terminate)
Operation - INSERT AND DELETE 1 = open (Enabled)
CHARACTER Keys) 0 = closed {Disabled)

1 = open (Invert wrap sense)
0 = closed (normal)

= open (Enabled)

Switch L (Self Test Inhibit) 0 = closed (Disabled)

1 = open {Inhibit test)
0 = closed (Allow test)

BYTE 13 MEMORY LOCK/BI-LINGUAL MODE

Switch K (Clear Terminator)

BYTE 10 PROCESSOR PCA KEYS (N-R)

gl7l6]5)4]3)2]

ojojr|1)0

1/0]1/0
Switch R (varies with J , ] \— Switch N Printer (Escape

1/0

communications protocol)
1 = open
0

Code Transfer)
1 = open {Send ESC code)
0 = closed (Do not send code)

closed

Switch Q Compatibility Switch P Compatibility

Mode (Unscaled) Mode (Scaled)
1 = Enabled 1 = Enabled
0 = Disabled 0 = Disabled

Note that if either or both ot the P or Q switches is enabled an extended data
comm butfer is selected.

BYTE 11 PROCESSOR PCA KEYS (S-V)

sl7]6]5]4]|312(1

oyo|] t]|1ofi/0f/opio

Switch V —I L— Switch S

1 = open 1 = open
0 = closed 0 = closed
Switch U Switch T
1 = open 1 = open
0 = closed 0 = closed

The use switches S to V varies depending on the communication protocol
used.

BYTE 12 PROCESSOR PCA SWITCHES (W-2)

8l7]6]5]4]3|2]1

ojoj] 1] |woprofopo

Swilch Z (Parity) —J l—— Switch W (Data Comm Test)

1 = (Force Panty) 1 = open (Inhibit)

0 = (Do not Force Parity) 0 = closed {Allow)
Switch Y (Transmit light) Switch X (Speed Selecl}
1 = open (On when CC high) 1 = open (CH = ON}

0 = closed (On when CB high) 0 = closed (CH = OFF)

The use switches W to Z varies depending on the communication protocol used.

8|7

olo

1 = APL Mode Q

0 = ASCIl Mode

I— = locked inrow # 0

locked in row 0
memory lock on
memary lock off
memory tull

= memory not full

o -0 - 0o -
I

Figure 10-4. Interpretation of Secondary Terminal Status
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DEVICE STATUS

The status of a printer can be obtained by a device status
request. This request would typically be made following
an input/output operation or as a result of testing bytes 5
and 6 of the terminal status.

Device status is requested by sending the following escape
sequence:

Device Status %o o cdevices
Request: P

where: <device> is 1, 2, or 4 and

NOTE: The printer designated by device code 4 is usually
an 8-bit duplex or serial printer. To equate an
HP-IB printer connected by HP-IB bus to device
code 4, the Assign command must equate
“PRINTER?” to the address of the HP-IB printer.
(Refer to the Assign command in the Commands
section.)

The terminal will return an %\p <device code> and 3
bytes of device status followed by a terminator. A typical
device status request and response are shown in fig-
ure 10-5. A status request from device 3 (display) will be
ignored.

1 = left tape
2 = right tape
4 = printer
COMPUTER TERMINAL PRINTER

ESC & pa ADCT _

_ESC \ p4097CR

0011 0111
-

‘T L \__
Byte O Byte 2

BYTE ASCII BINARY STATUS
0 0 0011 0000 — No print error
———— Paper present
1 9 0011 1001 Printer busy
L—————— Last print command executed properly
2 7 Printer is on-line

—— Baud rate is 300 characters per second

Figure 10-5. Device Status Example
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TAPE UNITS

BYTE 0

8|7|6|5(4|3]2]1

ojof|1]| 1 [1/0[1/001/011/0
End of File Write Error {Write
1 = at end of file Backspace/Read Mode

(tape positioned after the file only)
mark) 1 = error
0 = not at end of file 0 = no error
End of Tape

I;ojda't;tljcjlr;tcj point } = atend of tape
0 - not at load point 0 = not at end of tape
BYTE 1

8(7|6|56[a4|3[2(1

0|01 1 |1/0[1/0|1/0(1/0
Command Execution Tape Busy
1 last command performed 1 busy”
0 - last command aborted 0 not busy
Write Protect Read Error
1 protected 1 error duning last read
0  not protected 0 no error

A busy indication is returned when the terminal 1s

conditioning the tape

rewinding the tape

tnding a file (keyboard or cartrdge tape intiated)
skipping lines (keyboard or cartrdge tape nitiated)
no tape present

Since the terminal cannot process a status request while performing a normal

read or write operation. these functions will not result in a busy ndication

BYTE 2

oo 1] 1 [1/0r/01/0(1/0

Soft Error (read/write Tape Inserted

errar-recovered) 1 yes
] yes 0 no
0 no
End ot Vaid Data
1 yes
Hard Error (10 read/write failures) 0 no
1 yes
0 no

PRINTERS
BYTE 0
8|7|6[5|4|3]|2]|1
o|Oo|1|1 |00 1/001/0
Paper Out (varies with printer) Print Error {varies with printer)
1= yes 1= yes
0= no 0=no
BYTE 1
g8|7|/6|5(4|3|2]|1
olo|1|11/0[0|0/0

Command Execution
1 last command performed
0 last command aborted

BYTE 2

Printer Busy

o|o|1]|1|1/o)r/op/0

N ——

Printer Baud Rate

1 - yes
0 - no
1
1/0
\— Printer Connected
1= yes
0 - no

bit
rate 432
external 000
110 001
150 01to0
300 011
1200 100
2400 101
4800 110
9600 111

Figure 10-6. Interpretation of Device Status
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SELF IDENTIFICATION STATUS

In addition to terminal status you can request self
identification and memory size status information. The
self identification request is initiated by sending an % * s
followed by a single parameter (1) followed by a *

If the DC1 handshake is enabled (Processor PCA straps G
and H), the status block is not actually sent until receipt
of a DC1 character. If the DC1 character is used, only one
status request can be enabled while the terminal is waiting
for a DC1. When the DC1 is received, the last status block
requested will be sent.

The Processor PCA straps determine the terminating
characters sent following the status block (%W/4% or %).
Status requests turn on an echo suppress mode in the
terminal. This prevents information echoed back from the
computer from being displayed on the screen. Once a
status block has been sent, characters received by the
terminal will not be displayed until one of the following
control characters is received:

0, %, %, % %, tr, N, &, %

With the exception of % and '+ the terminating control
code itself will be executed.

The terminal expects the status information to be echoed
and uses the terminating control character to turn off the
suppress echo mode. If the computer does not echo the
status back, a suitable control character must be returned
to the terminal to turn off the echo suppress mode.

Read Device 1.D.

When you request a device L.D. the terminal responds with
its Hewlett-Packard model number, 2647F.

Device I.D.

* [
Request: ks

The terminal responds: 2647F <terminator>

Memory Size Request

The memory size on the specified bank is returned. This
memory starts at 0 and is assumed to be no greater than
48K:

% & b <bank 1d> p*
Memory Size: or
% & c <bank id> p"

where <bank id> = 0,1, 2,0r 3

The terminal responds:

<number of bytes of memory> <terminator>

10-8

COMMAND STATUS

A program executing in a host computer can obtain
command execution error messages from the terminal by
sending the following escape sequence:

Command Status %,c REPORT STATUS OF COMMAND %
Request:
In response the terminal returns a five-digit decimal value.
A value of 00000 indicates that no error occurred. To
extract the error code from a non-zero value, you convert
the value of a 16-bit binary number, as follows:

Decimal Value: 00309
Hexadecimal Value: 0135
16-bit Binary Representation:

Bit: o0 1+ 2 3|4 5 6 7|8 9210 11|12 13 14 15
Telole o ool el ] ol o] ]
1.5 2(1 6 3 1|8 a4 2 1
Value: 0 1 5|2 4 2 6
2 2 6|s
aq

Refer to the appendix (Error Messages) for conversion of
the error code to an error message.

GRAPHICS STATUS

In addition to terminal status you can request graphics
status information. All graphics status requests are
initiated by sending an % * s followed by a single
parameter (1 through 13) followed by a ~. The single
parameter selects the particular status block desired. If an
invalid parameter is used, the terminal will simply return
its L.D. (see Read Device 1.D.).

Graphics Status s cparameters
Request:

where: % * s is the graphics status escape sequence.
<parameter> is 1-12 and selects one of twelve blocks of
graphics status information.

The graphics status blocks that can be requested are listed
in table 10-2 together with the format of the terminal’s
response. Detailed descriptions of each of the status
requests are contained in the following paragraphs.

The terminal will respond with one or more bytes of status
information followed by a block terminator. All status
information is returned in ASCII format, separated by
commas. Coordinates are returned in a fixed format,
consisting of a sign and five digits. Leading zeros are used
as required to provide a fixed number of digits (i.e.
400100, —01234). This allows you to use simple input
statements without the need to mask or shift bits.




Status

Table 10-2. Graphics Status Requests

PARAMETER REQUEST RESPONSE
1 Read device I.D. 2647F
2 Read current pen position <X>»,¢Y>,<PEN>
3 Read graphics cursor position <X>,<Y>
4 Read graphics cursor position with wait <X>,<Y>,<KEY>
5 Read display size <LLX>»,<LLY>,<cURX>,<URY>, <MMX>, <cMMY)>
6 Read device capabilities <b1>»,¢b2>,...<b15>,<b16>
7 Read graphics text status <X 3ize>,<Y size>,Corigin>,cangle>,<alant>
8 Read zoom status <aize>,<ON/OFF>
9 Read relocatable origin <X>,<Y> .
10 Read Reset status ¢RESET>,<b1>...<b6>,¢b7>
11 Read area shading capability 1,8,8
12 Read Graphics Modification capabilities 1,1

If the DC1 handshake protocol is enabled (processor PCA
straps G and H), the status block is not actually sent
until receipt of a DC1 character. If the DC1 character is
used, only one status request can be enabled while the
terminal is waiting for a DC1. When the DC1 is received,
the last status block requested will be sent.

The Processor PCA straps determine the terminating
characters sent following the status block (%/% or %).
Graphic status requests turn on an echo suppress mode in
the terminal. This prevents information echoed back from
the computer from being displayed on the screen. Once a
status block has been sent, characters received by the
terminal will not be displayed until one of the following
control characters is received:

0, %, & 8, % 4 0%, 4, Y%

With the exception of % and ' the terminating control
code itself will be executed.

The terminal expects the status information to be echoed
and uses the terminating control character to turn off the
suppress echo mode. If the computer does not echo the
status back, a suitable control character must be returned
to the terminal to turn off the echo suppress mode.

The graphics status blocks that can be requested are:

Read Device L.D. (Parameter=1)

When you request a device I.D. the terminal responds with
its Hewlett-Packard model number, 2647F.

Device 1.D. Lo sqn
Request:

The terminal responds: 2647F ¢terminator>

Read Current Pen Position
(Parameter=2)

The pen position and status are returned as a string of
ASCII characters.

Pen Position L e g2 A
Request:

The terminal responds: ¢X>,<Y>,<Pen>,<cterminator>

where: <X> = X coordinate
<Y> Y coordinate
<Pen> = Pen state, O=pen up, 1=pen down

For example, assume that the pen is at 360, 80, the pen is
up, and the terminal is set for the DC1 handshake, with
CR as the terminator:
The computer sends: & ¢« s 2 » <terminator> DC1

X coordinate Pen state

The terminal responds: +00360,+00080,0%

Y coordinate
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Read Graphics Cursor Position
(Parameter=3)

The graphics cursor position is returned as a string of
ASCII characters.

Read Graphics

s 5 3~
Cursor Request:

The terminal responds: <X>,<Y> <terminator>

where: ¢<X> = X coordinate
<Y> = Y coordinate

Read Cursor Position with Wait
(Parameter=4)

This request allows the user to position the cursor, then
strike a key to return the position. The ASCII decimal
code for the key struck is also returned (not the actual
character). The code is returned as three digits. For exam-
ple, striking an uppercase A would return 065. Only
ASCII character keys will generate a response (i.e. ROLL
UP, ROLL DOWN, etc. are ignored). The graphics cursor
is turned on, if not already on. If an escape sequence is
received by the terminal after it has received the READ
CURSOR with WAIT command and before a key is struck,
the READ CURSOR command will be aborted. The new
sequence will be executed instead.

Read Graphics Cursor

B » 4 A
with Wait Request: 3

The terminal responds: <X>,<Y>,<key code>

Cterminator>

I

where: <X> X coordinate
<Y> Y coordinate
<key code> = Decimal value of key struck

i

The position bytes are ordered as in the read pen request.
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Read Display Size
(Parameter=5)

This request returns the number of displayable units in
the X and Y axes. It also returns the number of units per
millimeter in the display. This request allows you to scale
data for use on graphic devices with varying display areas.

Read Display

. & 5
Size Request: * s

The terminal responds: <LLX>,<LLY>,<URX>,<URY>,
<CMMX> , <cMMY><cterminator>

where: <LLX>,<URX> = Lower left and upper right x
coordinates

<LLY>,<URY> = Lower left and upper right y
coordinates

<MMX> , <MMY> = number of units per millimeter
in the x and y axes, (five digits
and a decimal point)

The terminal will always return a fixed response. The
lower left corner has coordinates of 0,0. The upper right
corner has coordinates of 719,359. There are approx-
imately 3 units per millimeter in each axis.

Terminal response: +00000,+00000,+00719,+00359,
00003.,00003.<terminator>

Read Device Capabilities (Parameter=6)

The device capabilities request returns a list of graphic
and plotting features available in the terminal. This al-
lows you to use one program for a variety of graphic
devices. Not all of the features listed are available in the
terminal. The absence of a feature is indicated by a 0. If a -
feature is present, it may be necessary to send an addi-
tional request to determine the exact capabilities present.
Where multiple response values are possible the termi-
nal’s standard response is shaded.

Device Capability E s 56 A

Request:

The terminal responds:
<b1>,¢b2>,<¢b3>,¢b4> ,<b5>,<¢bb6> ,¢b7>,
<b8>,<b9> ,<b10>,¢b11>,¢<b12>,¢<b13>,<b14>,
<b15> ,¢<b16><Cterminator>

where:
<b1> = Clear Display
0 = no clear
1 = paper advance
2 clear (total erase)
3 partial clear by area

<b2> = Number of Pens (1)

<b3>,¢<b4> = Not Used (0,0)

<b5> = Area Shading
0 = no
1 = yes (see Read Area
Shading Capability)




<b6>,<b7> = Not Used (0,0)

<b8> = Dynamic Modification
0 no
1 yes (see Read Modifi-
cation Capability)

o

<b9> = Graphics Character Size

0 = fixed

1 = integer multiples of the
basic cell size

2 = any size

<b10> = Graphics Character Angles
0 = fixed

1 = multiples of 90°
2 = multiples of 45°
3 = any angle

<b11> = Graphics Character Slant
0 = fixed
1 = 45°

2 = any angle

<b12> = Dot-Dash Line Patterns
0 = none
1 predefined only
2 user defined and pre-
defined

<b13>-¢<b16> = Not Used (0,0,0,0)

The terminal will always respond:

3,1,0,0,1,0,0,1,1,1,1,2,0,0,0,0<terminator>

Read Graphics Text Status
(Parameter=7)

The terminal returns the current text size, orientation,
slant, and type of justification. Refer to the Graphics
Control section, for a description of graphics text
characteristics.

Read Graphics

E 7.
Text Request: s

The terminal returns: <x size>,<Y size>,<origin>,
<angle>,<slant><terminator?
where: <X size> = X dimension of the character cell
(three digits)
<Y size> = Y dimension of the character cell
(three digits)
<origin> = Relative position of text to cursor
(see text origin command)
<angle> = Text angle 0, 90, 180, or 270 (five
digits and a decimal point)
<slant> = 00000. or 00045. degrees

Status

Read Zoom Status (Parameter=8)

This request returns the terminal’s zoom setting.

Read Zoom

& 8 ~
Status Request: ts

The terminal responds:

<zoom sized>,<zoom on/off><terminator>

where: <zoom size> = zoom setting, 1-16 (three di-

gits and a decimal point)
<zoom on/off> = ( for Off, 1 for On

Read Relocatable Origin
(Parameter=9)

The position of the relocatable origin is returned as x and
y coordinates.

Read Relocatable
Origin Request:

B+ 5 9 4

The terminal responds:

<X coordinate>,<Y coordinate><terminator>

Read Reset Status
(Parameter=10)

You can determine whether or not the terminal has exe-
cuted a full reset (or Power On) since the last time reset
status was checked. This will tell you whether or not you
need to reestablish terminal settings or images before
resuming terminal functions. An additional seven bytes
are returned but are not used.

Read Reset & a5 10 A
Status Request:

<reset>,<b1>,<b2>,
<b3>,¢<b4>,<b5>,<bb6>,
<b7>¢terminator>

The terminal responds:

where: ¢reset status> = 0 No full reset since last
check
or
1 Terminal has been reset
<b1>-<b7> = 0 (not used)
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Read Area Shading Capability
(Parameter=11)

The area shading capability of the terminal can be read.
These are fixed for the terminal.

Read Area &4 og 11 A
Shading Request:

The terminal will always respond: 1,8,8 <terminator>

The “1” indicates that the area shaded must be rectangu-
lar. The first “8” indicates that the shading pattern is 8
units wide. The second “8” indicates that the shading
pattern is 8 units high.

Read Graphics Modification
Capabilities (Parameter=12)

You can read the terminal’s dynamic graphics
capabilities. This is the ability of the terminal to change
selected portions of the display. These are fixed for the
terminal.

Read Graphic Maodification

s & 12 ~
Capabilities Request: '

The terminal will always respond: 1,1 <terminator>

These two bytes indicate that the terminal has selective
erase and compliment capabilities.

Any Other Parameter

Any other parameter which has not been assigned causes
the terminal I.D. to be returned. This is to prevent an
invalid status request from tying up the requesting com-
puter while waiting for a response.

2647F <¢terminator>

Byte: <byte 1> <byte 2> <byte 3> ..... <byte 142> <byte 144>
Bit: 54321 54321 54321 ..... 54321 54321
Data: 11000 11100 00000 600111 00011
Display: LN L LK I . »
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INSTALLATION

INTRODUCTION

This section contains installation instructions for the
terminal. Also included are instructions for selecting ac
operating voltages (115 or 230V), selecting optional
operating functions, and installing terminal add-
on accessories.

/N WARNING AN

Hazardous voltages are present inside
equipment. The procedures contained in
this section shall be performed only by
qualified service personnel.

/

/N VORSICHT A

Innerhalb des Gerats bestehen gefahr-
liche Spannungen. Die in diesem
Abschnitt enthaltenen Arbeiten durfen
nur durch Betriebsfachpersonal durch-
gefuhrt werden.

A ATTENTION _@

Des tensions dangereuses sont pre-
sentes a linterieur du materiel. Les
operations decrites dans cette section
ne devront etre effectuees que par un
personnel qualifie.

A AVVISO &

Pericolo: Alta tensione presente in
questa apparecchiatura. Le procedure
contenute in questa sezione debbono
essere effettuate soltanto da qualificato
personale di servizio.

A ADVERTENCIA A

Hay voltaje peligroso en el interior de
este equipo. Los procedimientos ex-
puestos en esta seccion solo debera
llevarlos a cabo el personal de servicio
calificado.

gt

A\

MER R B IZBERL ST/ E T G
¥ _OOBIHhDLDOLAVFAIML
T, PO —b 27 (24 » C

EER | A\

D177 > TF I



Installation

OPENING THE TERMINAL

To gain access to the terminal internal components, open
the terminal as follows (also see figure 11-1):

1. Set mainframe rear panel power switch to off and
disconnect power cord from power connector.

NOTE: Mainframe top cover is unlocked by inserting
access key supplied with terminal in each of the
keyways located on right and left sides of top
cover. Inserting keys into keyways unlock top
cover. No key rotation is required.

2. From front of terminal, insert access key into right
keyway and unlock right side of terminal by slightly
raising right side of top cover (figure 11-1, A and B).

3. While maintaining upward pressure to keep right side
of terminal unlocked, insert access key into left keyway
and raise top cover until both right and left sides of
terminal are unlocked (figure 11-1, C).

4. Using both hands, carefully swing top cover up until it
latches into the half open position (figure 11-1, D).

NOTE: The half open position provides adequate room
for performing most service routines. However, if
extensive repairs are to be made or if components
contained in the top cover are to be serviced,
fully open mainframe in accordance with step “e”.

CAUTION

Mainframe top hinges are open hinge
type. When fully opening terminals do
not allow top hinges to slip off hinge
pins.

5. Firmly grasp top cover in one hand and release safety
latch (see figure 11-2) by pressing it inboard with other
hand. Then, using both hands, swing top cover up and
over to a full open position (resting on its top).

A. INSERTING ACCESS KEY INTO KEYWAY

C. INSERTING ACCESS KEY INTO LEFT KEYWAY
WHILE HOLDING RIGHT SIDE OPEN

B, UNLOCKING RIGHT SIDE OF TERMINAL

D. OPENING TOP COVER TO HALF-OPEN
POSITION

Figure 11-1. Opening the Terminal
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BACK PLANE
CONNECTOR

POWER

SUPPLY\;\_
s

AMEBA  sMsaNs

TOP PLANE
CONNECTOR

o TR

ks

(=3

OPTION SLOTS

02640-60252
RAM PCA

02640-60125
GRAPHICS M-CONTROLLER PCA

02640-60126
GRAPHICS DISPLAY PCA

02640-60250
~ DISPLAY MEMORY/DMA PCA

02640-60267

DISPLAY CONTROL/TIMING PCA
02640-60248

HP-IB/ROM PCA

02640-60239
ENHANCED DATACOMM PCA

4aAAE  aBEEAKNRARLK

MASS  SABAAKAAAALS

02640-60249
PROCESSOR/KYBD INT. PCA

02640-60223
MINI-FLOPPY CONTROLLER PCA

Figure 11-2. Mainframe Part Locations (Sheet 1 of 2)
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i
i
Iy

SHIELD SNAP
FASTENER

OPENING FOR
SAFETY LATCH

tm,:,l HH
HHHHH]
T

BRIGHTNESS
ADJ.

FOCUS ADJ.

SHIELD

HEIGHT ADJ.

WIDTH ADJ.

SHIELD SNAP
FASTENER

HALF BRIGHT
ADJ.

Figure 11-2. Mainframe Part Locations (Sheet 2 of 2)
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GROUNDING REQUIREMENTS

To protect operating personnel, the National Electrical
Manufacturer’s Association (NEMA) recommends that the
terminal’s frame be grounded. The terminal is equipped
with a three-conductor power cable which, when conne-
cted to an appropriate power receptacle, grounds the
frame of the terminal. To preserve this protection feature,
do not operate the terminal from an ac power outlet with
no ground connection.

SELECTING LINE VOLTAGE
AND FREQUENCY

The terminal can be operated from either 115 or 230V, 60
Hz line voltage (115 or 230V, 50 Hz optional). When
shipped from the factory, the line voltage for which the
terminal is configured is stamped on the mainframe rear
panel identification label. If it is necessary to change the
operating line voltage, ensure that power cord Iis
disconnected and proceed as follows:

1. Open terminal to its half open position.

Installation

. Remove power supply cover by removing the screw at

the front of the cover and pulling the cover up and out
of the mainframe.

. Select the operating voltage by inserting the proper

fuses into the appropriate locations shown in figure
11-3. For 115 volts, use a 0.5A, SB, 250V fuse and a 4A,
SB, 250V fuse. For 230 volts, use a 0.20A, SB, 250V
fuse and a 2A, SB, 250V fuse.

. If changing from 60 Hz to 50 Hz operation or vice

versa, set the HZ switch on the Display Timing/Control
PCA to the appropriate position; closed for 50 Hz and
open for 60 Hz.

. Check, and if necessary, adjust power supply (refer to

“Power Supply Adjustment”).

. Replace power supply cover, and secure in place with

the screw.

. Lower top cover to its closed position.

. Perform terminal self-test (refer to Self Test section).

0.5A,SB,250V

4A,SB,250V

FUSE IN 115 VAC POSITION

0.20A, §B,250V

4~ 2A,SB,250V

FUSE IN 230VAC POSITION

Figure 11-3. Fuse Positions for 115 AC and 230 VAC Line Voltage
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POWER SUPPLY ADJUSTMENT

After installing or removing any device from the terminal,
you should adjust the +5 volt output of the terminal’s
power supply. Only this voltage need be adjusted because
the +5 volts provides reference for the other supply
voltages. The adjustment requires a 20,000 ohms/volt
voltmeter.

To adjust the +5V, proceed as follows:
1. Open the terminal and remove power supply cover.

2. Turn on ac power to terminal.

3. Check the voltages at the following points with the
multimeter. (See figure 11-4.)

VOLTAGE
TEST POINT TOLERANCE
+ 5V diode +4.85V to +5.25V
—42V diode —40.0V to —46V
+12V diode +11.8V to +12.6V
—12V diode —11.8V to —12.6V

4. Adjust +5 volt potentiometer until all voltages are
within tolerance.

5. When all voltages are within tolerance, turn off power,
disconnect multimeter, and replace power supply cover.

EXTERNAL DEVICE INSTALLATION

The following paragraphs describe installation of devices
external to the terminal including an external disc drive,
installation of the diskette in the drive, the HP 13265A
300 Baud modem, and the HP 13349A Printer subsystem.
After installation or removal of any device which uses
power from the terminal power supply, the power supply
output should be checked and adjusted, if necessary. Refer
to the paragraph “Power Supply Adjustment” for
instructions.

Installing a Disc Drive

You must connect the disc drive to the terminal with
controller cable (13270-60004).

CAUTION

To ensure that your disc drive is
operating at its optimum, locate the disc
drive in a clean environment (free from
dust and electromagnetic materials).

TEST POINT

+5V
ADJUSTMENT

-12v +5V
TEST POINT

~12V 42v
TEST POINT TEST POINT

Figure 11-4. Power Supply Test Points
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1. Set the terminal to the OFF position. 4. Secure the controller cable in place by inserting the

cable retainer (figure 11-7) into its mating slots at the

2. Place the disc drive unit next to the terminal on a flat rear of the drive. Installing the cable retainer is a two

’ surface such as a table, or desk, and remove the cable step process: (1) insert the long-legged tabs into the two
retainer as shown in figure 11-5. mating vertical slots on the left side (as viewed from

the rear) and (2) insert the other tabs into the two
mating horizontal slots.

Figure 11-5. Removing the Cable Retainer

3. Place one end of the controller cable onto the drive
connector at the rear of the drive (figure 11-6). Note
that both ends of the controller cable are identical, thus
either end may be used.

Figure 11-7. Installing the Cable Retainer

5. Connect the other end of the controller cable to the
controller PCA in the terminal. Secure the connector to
the PCA with the retainer and screw. Close the
terminal door and secure it in place by tightening the
two door latch screws.

6. Set the terminal power switch to the ON position.

7. Insert a diskette into the drive (refer to “Loading the

Diskette”).
Figure 11-6. Connecting the Controller Cable 8. Perform the disc self-test (refer to the Self Test
to the Disc Drive section).

Computer

Museum
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Loading the Diskette

When handling the diskette, care must
be exercised not to touch the magnetic
surface or to bend the diskette. Failure
to do so may damage the diskette and
can result in data loss and damage to the
read/write heads of the disc drive.

To load the diskette into the disc drive, complete the
following steps:

1. Access the disc loading slot by pushing upward on the
door latch (figure 11-8).

CAUTION

Ensure that the door latch is fully
opened to prevent damage to the
read/write heads when inserting and
removing the diskette.

2. Remove the diskette from its protective jacket and with
the write-protect slot oriented to your left, insert the
diskette into the disc loading slot until it reaches the
backstop.

3. Close the door latch by pushing down until it clicks to
complete the diskette loading.

Figure 11-8. Inserting the Diskette into the Drive

HP 13265A 300 Baud Modem

The 13265A 300 Baud Modem is available, as an option,
for use with the terminal. If it is used, the 13260A

datacomm PCA (part no. 02640-60239) must be checked
for proper configuration of the four switches located on it.
Refer to “Terminal and Datacomm Configuration” in the
Configuration section for configuration instructions.
Details on how to install and use the modem are contained
in the HP 13265A 300 Baud Modem User Manual, part
no. 13265-90001.

INSTALLING AN HP-IB NETWORK

The following paragraphs describe cabling requirements
and limitations, list the devices which can be connected
into an HP-IB network, and supply procedures for
installation and testing an HP-IB network.

Cabling Considerations

The total length of interconnecting cable in an HP-IB
network is limited to an average of two meters per device
up to a maximum of 20 meters. (Exceptions to this rule
are described later in this discussion - refer to “Cabling
Limitations”.) Up to 15 devices are allowed in a network,
with the terminal itself counted as a device.

Means are available for simulating up to seven additional
devices in the network. This allows use of two meters of
additional cabling for each simulated device. For example,
a network containing only a terminal and one other device
can use up to 18 meters of cable by including seven
simulated devices in the network.

Devices are simulated using six IC-chip sockets and three
IC chips on the HP-IB/ROM PCA. The six sockets are
arranged in two rows of three each, one along the top edge
of the PCA and one along the end edge (see figure 11-9).
Each of the three sockets in each row accepts a 1-load,
2-loads, or 4-loads IC chip. (Each chip is labeled with the
number of devices simulated.)

The number of devices simulated in the network is
selected by inserting IC chips in the sockets of the top row
such that, when the numbers associated with sockets
containing an IC chip are added, the total equals the
number of devices to be simulated.

For each empty IC socket in the top row, the socket
labeled with the same number in the end row must be
filled with an IC. The IC chips must be inserted on this
PCA with the notched end of the chip on the right.




Installation

1 LOAD
2 LOADS
4 LOADS

L

[ UL

1 LOAD
2 LOADS
4 LOADS

Figure 11-9. HP-IB/ROM PCA Load Sockets

If more than one terminal is sued in the network, only one

L C ] terminal (preferably the system controller) can have IC

0 ADDITIONAL
DEVICE LOADS

B BEEE L

3 ADDITIONAL
DEVICE LOADS

5 ADDITIONAL
DEVICE LOADS

NOTE: B indicates a
socket filled
with an IC chip.

Figure 11-10. Simulating Devices in an HP-IB Network

CAUTION

The three IC chips are not interchange-
able. The IC chip for selecting one
additional device load must always be in
either the upper or lower “1 LOAD”
socket, the IC chip for selecting two
additional device loads must always be
in either the upper or lower “2 LOADS”
socket, and the IC chip for selecting four
additional device loads must always be
in either the upper or lower “4 LOADS”
socket. The part number of the three IC
chips are as follows:

1810-0408 (1 LOAD)
1810-0410 (2 LOADS)
1810-0409 (4 LOADS)

chips in its device-simulating IC-chip sockets. The sockets
for all other terminals must be empty. This is true also for
the IC sockets on the HP-IB Interface Adapter on any HP
2647A terminals in the network.
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Figure 11-10 illustrates several possible connections. An IC
chip extractor tool is included with the HP-IB Interface
Adapter. For example, if you are connecting your terminal
to an HP 2631A Printer and the HP-B/ROM PCA is set
to “0”, you would be limited to a total cable length of 4
meters as illustrated below:

HP-IB/ROM PCA to “0" loads.
Total of 2 Devices = Maximum of 4 Meters Total Cable Length.

TERMINAL
4m
/L
@ 7/ PLOTTER

By setting the HP-IB/ROM PCA to “7” instead, you could
have up to 18 meters of cable between the two devices as
illustrated below:

HP-IB/ROM PCA to “7" loads.
Total of 9 Devices = Maximum of 18 Meters Total Cable Length.

If you have a known combined length of HP-IB
interconnecting cable and you want to know how many
dummy device loads you must simulate in order to make
use of all the available cable, use the following formula:

i*%

# of dummy loads = (total cable length/2) — & of actual devices

If this formula yields a fractional result, round the result
up to the next higher integer value.

Cabling Limitations

Certain devices, when used in an HP-IB network, require
that the maximum length of cabling in the network be
limited to one meter per device (whether the device is
actual or simulated) instead of the normal two meters per
device. Such devices have a label near their HP-IB
connector which calls attention to this limitation. In this
case, the equation for determining the required number of
devices to be simulated is as follows:

# of dummy loads = total cable length — # of actual devices

11-10

Devices Supported

The following peripheral devices are supported for
connection in an HP-IB network:

« HP 9871A Printer

» HP 7310A Printer

HP 2601A Printer

HP 2671A Printer

HP 9876A Printer

HP 2673A Printer

HP 2631A/B/G Printer
HP 7225A Plotter

HP 9872A/C/T Plotter
HP 7245B Plotter/Printer
« HP 7225A/B Plotter

HP 7580A Plotter

HP 7470A Plotter

HP 9111A Graphics Tablet
HP 9874A Digitizer

Installation Procedures

Connecting an HP-IB network consists of configuring the
switches on the HP-IB/ROM PCA as described in the
Configuration section, selecting any simulated devices as
described previously in the paragraph “Cabling Consid-
erations”, connecting the cables to the devices, and
configuring any configuration switches on the devices.

Local HP-IB Testing

You can test the HP-IB Interface of any terminal in the
configuration locally at any time by entering the
following in the command channel of the particular
terminal:

*TESTHP-1B&
where * is the command channel prompt.

This test and its resultant messages are described fully in
the Self-Test section of this manual.

Of particular interest at this point is that you can use this
test to find out if your terminal is the System Controller
and/or currently the CIC (the message displayed if this
test is successful tells you this information as well as your
terminal’s HP-IB device address).




Remote HP-IB Testing

When a configuration includes multiple terminals, you
can test the cable connections by performing terminal
loop-back tests. With this test, data is sent from one
terminal to another and the data is then sent back for
comparison. You invoke this test by issuing the following
command:

*TEST TERMINAL#n

where * is the command channel prompt and n is the
address of the remote terminal with which the cable
connection is to be tested.

This test and its resultant message are described fully in
the Self-Test section of this manual.

Installation

NON-HP-IB CABLING

The following paragraphs discuss the HP 13232 family of
cables and supply information on fabricating your own
data communication cable.

HP 13232 Cable Assemblies

The HP 13232 cable assemblies provide interface
connections between the terminal and modems, printers,
and computers. Table 11-1 lists the particulars of each
cable.

Table 11-1. 13232 Cable Assemblies

CONNECTORS

CABLE FUNCTION A B LENGTH

13232A Connects data communi- RS232 Hood 4.57 meters 8
cations interface PCA to (male) 15 feet A 132324
modem 103/202. (Cable D—
part no. 02640-60043.)

132328 Connects 12531/12880 tel- Hood Hood 15.25 meters 8
eprinter interface PCA to 50 feet 132328
terminal. (Cable part no.

02640-60058.)

13232C Connects data communi- RS232C Hood 1.52 meters 8
cations interface PCA to {female) 5 feet 13232C
RS232 connector. (Cable
part no. 02640-60059.)

A

13232F Provides current loop con- 4 terminal Hood 1.52 meters 8
nections for 13260B data lugs 5 feet & 13232F
communications interface.

(Cable part no. 02640-
60097.)

13232G Connects 13250A Serial RS232C Hood 4.57 meters 8
Printer Interface to RS232 (male) 15 feet a 13232G H
compatible printers. PRINTER ]

(Cable part no. 02640-
60098.)
B

13232H Same as 13232G. (Cable RS232C Hood 4.57 meters A 13232G H
part no. 02640-60099.) {female) 15 feet PRINTER

13232J Connects 13238A Duplex 9871A Hood 1.83 meters 8
Register PCA to 9871A printer 6 feet 9871A A 132320
Printer. (Cable part no. (female) PRINTER D——
02640-60116.)
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Table 11-1. 13232 Cable Assemblies (continued)

CONNECTORS

CABLE FUNCTION A B LENGTH

13232K | Connects 13254A Video RS232 Hood 4.57 meters 8
Interface PCA to Tektron- (male) 15 feet TEKTRONIX A 13232K
ix 4632/7 Video Copier. 463217
(Cable part no. 02640-
60120.)

13232L Connects 13254A Video BNC Hood 7.61 meters A 8
Interface PCA to Conrac 2.5 feet CONRAC b 13232L
Monitor. (Cable part no. MONITOR
02640-60121))

13232N | Connects data communi- RS232C Hood 4.57 meters )
cations interface PCA to (male) 15 feet A 13232N
modem. (Cable part no. MODEM :[D__'
02640-60131.)

13232S | Connects 13238A Duplex 9866 Hood 1.83 meters A 8
Register PCA to 9866A/B printer 6 feet 9866A B J 132325
Printer. (Cable part no. (female) PRINTER
02640-60135.)

132320 Provides direct connec- RS232C RS232C 1.52 meters
tion to a computer by (female) (female) 5 teet A aomoy B _—
replacing the modem con- ) !
nections. (Cable part no. Q,J C]:?azam
5060-2403.)
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Fabricating Your Own
Data Communications Cable

PCA hood connectors, RS232C connectors, and cables are
available if you should need to fabricate your own data
communications cable. The following text, figures, and
tables provide pin-to-pin wiring information, names of
signals, logic levels for the signals, and maximum cable
lengths, hardware part numbers for the cable components,
and fabrication instructions.

Installation

INTERFACE SIGNALS. Figures 11-11 through 11-13
show the cable connections at both the terminal and
modem/computer ends of the cable and the signals on
each conductor of the cables. Table 11-2 provides
additional information on the signals and table 11-3
supplies signal voltage levels.

NOTE 13232N has a male RS232 connector

RS232 PCA HOOD 13260
CONNECTOR CONNECTOR —_——
TRANSMITTED DATA F— BA —et— AR
RECEIVED DATA| 3|—— BB —pd = BA _ﬂ
REQUESTTOSEND| 4|— cA —eed -8 —c
CLEARTO SEND| 5|—— cB —»— € CA o
DATA SET READY| 6 |—— cc ——| —>—CB —E
SIGNAL GROUND | 7|—— A8 —ad >— CC i
RECEIVED LINE SIGNAL DETECTOR| 8 |— CF —p —< A8 ——H
SECONDARY REQUEST TO SEND | 11 |— SCA —a— —>— oF —1v TO TERMINAL
SECONDARY RECIEVED LINE DETECTOR | 121 5CF —» & SCA M © PCA
TRANSMITTER TIMING | 15— DB —»o >— SCF N
RECEIVER TIMING | 17 |—— pp —pA [~ 0 —P
SECONDARY REQUEST TO SEND | 19 —— SCA —— [—<-CH ——R | nC
DATA TERMINAL READY | 20 CD —a— [>— DB —] 12| NC[NC
RING INDICATOR [ 22 |— cg —» [—>— DD —13| NC| NC
DATA RATE SELECTOR | 23 |—— CH —t—1 [ CE ——{ 14| NC[NC
RECEIVED DATA OUTPUT 24— oA — T DA ——s [ NC| N

13232N CABLE

NC =NO CONNECTION IN PCA

Figure 11-11. Point-to-Point Communications Cabling

CURRENT GND A
LooP enc — 1 13;‘308
C—o—cL+ cL + 4 EXTENDED TERMINAL
@——cL- CcL - 5| [ asyncHRONOUS
@>o—cua CLA 6 INTERFACE
©@———GND GND H
13232F CABLE
Figure 11-12. Current Loop Cabling
FEMALE FEMALE
RS232 RS232
CONNECTOR CONNECTOR
COMPUTER TERMINAL
2 BA BA 2]
3 88 Pl 88 3 T0
4 CA CA 4 ANY
5 c8 —1 >< | S 5 DATA COMM
8 CF CF 8 PCA
6 cc — cc 6
20 ¢b cD 20 4‘ | TERMINAL
1 SCA SCA 1
12 SCF < SCF 12
15 D8 DB 15 HOOD
>< L pa 24 CONNECTOR
DD DD 17
177 AB AB 7 NOTE: RCLK switch on PCA
cE 1 [ c 22 must be closed for first
22 E terminal in chain.
132321 13232N
CABLE CABLE

Figure 11-13. Modem By-Pass Cabling

11-13



Installation

Table 11-2. EIA RS232C and CCITT V24 Interface Data and Control Signals

CONNECTOR CIRCUIT MODEM SIGNAL TYPE

S| o |5 oc

2 2 v

3 3 T2

2 A B 2 T4 DESCRIPTION TO FROM GND DATA CONTROL TIMING
— A A AA — Protective Ground X

7 H H AB 102 Signal Ground/Common Return X

2 B B BA 103 Transmitted Data X X

3 C C BB 104 Received Data X X

4 D D CA 105 Request to Send X X

5 E E cB 106 Clear to Send X X

6 F F CcC 107 Data Set Ready X X
20 P P CD 108.2] Data Terminal Ready X X
22 — — CE 125 Ring tndicator X X

8 J J CF 109 Received Line Signal Detector X X
— — — CG 110 Signal Quality Detector X X
23 R R CH 111 Data Rate Selector (DTE Source) X X
— — — Cl 112 Data Rate Selector (DCE Source) X X
24 — —-— DA 113 Transmitter Timing (DTE Source) X X
15 — — DB 114 Transmitter Timing (DCE Source) X X
17 — — DD 115 Receiving Timing X
— — — SBB 118 Secondary Transmitted Data X X

— — — SBB 119 Secondary Received Data X X

19 M M SCA 120 Secondary Request to Send X X
— — - SCB 121 Secondary Clear to Send X X

12 N N SCF 122 Secondary Received Line Detector X X

Table 11-3. Data Communications Signal Levels

DATA:

Name Space Mark

Logic 0 1

Voltage < +3V but > +25V < —3V but > —-25V
CONTROL: ON (true) OFF (false)
CLOCK SIGNALS: 0 = ground 1= +5Vv
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MAXIMUM CABLE LENGTHS. There are maximum
length limitations on each type of cable. The following
may be used as a guide for length considerations.

Modem/Computer to first terminal: 50 feet (RS232C
standard)

Modem/Computer to terminal: 1000 feet (current
loop on 13260B)

Terminal to terminal —
Note: Maximum total distance 16,000 feet

Bits/
Sec.
Terminals/
Line 2400 4800 9600

4 2000 ft. 2000 ft. 2000 ft.
8 2000 ft. 2000 ft. 1200 ft.
16 1200 ft. 1200 ft. 480 ft.
32 1200 ft. 480 ft. 120 ft.

ASSEMBLY INSTRUCTIONS. Components needed
to make a cable and their part numbers are listed in table
11-4. Figures 11-16 and 11-17 show exploded views of the
PCA hood connector used on the terminal end of the cable
and the RS232C connector used on the other end.
Instructions for connecting the cable to the connectors are
also contained in the figures.

Table 11-4. Parts for Fabricating Your Custom
Data Communications Cable

ITEM HP PART NO. DESCRIPTION
RS8232 Connector 5061-2405 See figure 11-14
PCA Hood Connector 5061-1340 See figure 11-15
PCA Hood to RS232 8120-1903 26 AWG (or greater)
Connector Cable or Low Voltage Com-
8120-1930 puter Cable

Note: All connectors include contacts.

Installation

PCA INSTALLATION

Before installing a PCA, the PCA should be configured as
described in the Configuration section. After installation,
the terminal self test should be performed (refer to the
Self Test section) to ensure that the terminal operates
properly. Also, the power supply output should be checked
after a PCA is installed in the terminal (refer to “Power
Supply Adjustment” earlier in this section for instruc-
tions).

HP 13238A Terminal Duplex Register

The HP 13238A Terminal Duplex Register accessory
provides 8-bit parallel interface to external printers.

To install the HP 13238A accessory, perform all the
following steps except steps 4 and 5.

1. Open terminal to its half open position (refer to
“Opening the Terminal”).

2. Configure the Terminal Duplex Register as described in
the Configuration section.

3. Install Terminal Duplex Register PCA in first vacant

Backplane Assembly connector adjacent to existing
PCAs.
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VIEWED FROM SOLDER SIDE

Assembly Procedures:

1. Insert approximately 10 inches of cable (item 10) into
the connector hood (item 1).

2. Strip the outer jacket of the cable back 5 inches.

3. Remove approximately 1/4-inch of insulation from
each signal wire.

4. Starting at the end of the 30-pin connector (tem 7)
nearest pins S and 15, solder the signal wires to the
appropriate pins on the connector, and insulate each
pin with tubing as shown at left.

Install the 30-pin connector in the connector hood
using the two self-tapping screws (items 2 and 4).

Install the cable clamp (items 3 and 8), and tighten it
in place with the screw and nut (tems 5 and 6).

Tighten the cable clamp on the cable with the
setscrew (item 9).

Figure 11-14. Assembling the PCA Hood Connector
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1 6 4 3 2
33323 0% 0 0% 0% 0t 0o %0

o 0O 0000
O2.")024023022021020 19 18 1716 15 14

VIEWED FROM SOLDER SIDE

Assembly Procedure:

1. Slide rubber bushing (item 1) over end of cable, leav-
ing about 6 inches of cable end exposed for wire
stripping, etc.

2. Strip back the cable jacket 1-inch.

3. Clip the unused conductor wires to the edge of the
cable jacket.

4, Remove 1/4-inch of insulation from the ends of the

conductor wires to be used.

5. Solder the conductor wires onto the contacts of the
contact assembly (item 2). (Select either the male or
female contact assembly provided for your particular
application.)

Slide the rubber bushing to the end of the cable such
that the rubber bushing flange is flush with the strip-
ped end of the cable jacket.

Assemble the two halves of the connector (item 3)
onto the contact assembly (item 2). (Use the screws
and nuts provided.)

Mount the two screws, threaded spacers, and other
hardware (items 4 thru 7) onto the contact assembly.

Figure 11-15. Assembling the RS232C Connector
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Installation

4. Open mainframe rear door by twisting two lock
extrusions.

5. Holding the Terminal Duplex Register PCA in place,
connect the hood connector of the cable assembly,
supplied with the printer subsystem, to PCA connector
P2.

NOTE: The hood connector and PCA connector P2 and
identically keyed to prevent inadvertent er-
roneous connections. Connecting the two together
requires minimal hand pressure. If excessive
resistance is encountered, an incorrect connection
is being attempted.

For printer interfacing information refer to the
HP 9866A/B Printer Operator’s Manual, part no.
09866-90901, or the HP 13349A Printer Subsys-
tem Operating Manual, part no. 13349-90901.

6. Check, and if necessary, adjust power supply (refer to
“Power Supply Adjustment”).

7. Close the terminal.

HP 13250B Serial Printer Interface

The HP 13250B provides an RS232C interface to serial
printers for alphanumeric output. You can configure the
13250B to be compatible with many RS232 serial printers
requiring handshake or full-character protocol. For details
on configuring and installing the interface, refer to the HP
13250 Accessory Manual, part no. 02640-90042.

HP 13254A Video Interface

The 13254A consists of a Video Interface PCA, part no.
02640-60019, and a Sweep Extender Cable, part no. 02640-
60122. This accessory is used to link the terminal to a
compatible video monitor or hard copy device. The
accessory requires one option slot. Detailed installation
and operating information is contained in the HP 13254A
Accessory Manual, part no. 13254-90001.

HP 13260B Extended Asynchronous
Communications Interface

The terminal is configured at the factory with the
standard asynchronous data communications PCA, part
no. 02640-60239, already installed. Only one data
communications PCA may be installed in the terminal at
any time. To install the optional data communications
PCA, part no. 02640-60143, proceed as follows:
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CAUTION

MOS integrated circuits can be damaged
by electrostatic discharge. Use the
following precautions:

DO NOT wear clothing subject to static
charge buildup, such as wool or synthetic
materials.

DO NOT remove the circuit from its
conductive foam pad until you are ready
to install it.

AVOID touching the circuit leads.
Handle by the plastic package only.

ENSURE that the circuit, work surface
(table, desk, etc.) and PCA are all at the
same ground potential. This can be done
by touching the foam pad to the PCA
and then touching the foam pad, circuit,
and PCA to the work surface.

1. Perform complete terminal Self Test (refer to the Self-
Test section) to verify proper terminal operation
before installing the accessory.

2. Turn off LINE switch at rear of terminal and
disconnect power cord.

3. Open the terminal.
4. Remove existing data communications PCA.

5. Configure new data communications PCA for your
particular application by setting the switches on the
PCA. (Refer to the Configuration section for instru-
ctions.)

6. Install new data communications PCA into vacated
backplane assembly connector adjacent to existing
PCAs. Reconnect ground cable assembly between
power supply chassis ground and PCA ground
connector lug.

NOTE: To ensure proper terminal operation, all PCAs
must be installed in adjacent Backplane As-
sembly connectors. There should never be vacant
connectors between PCAs.

7. Open mainframe rear door by twisting the two lock
extrusions.

8. Connect Test Connector Assembly, part no. 02645-
60002 (supplied with the terminal) to PCA, and
perform the Data Comm Self-Test to verify proper
operation of the PCA (refer to “Data Communications
Self-Test” in the Self Test section). After self test is
performed, remove the Test Connector Assembly.




Installation

9. Connect datacomm cable to PCA.

identically keyed to prevent inadvertent er-
roneous connections. Connecting the two together
requires minimal hand pressure. If excessive
resistance is encountered, an incorrect connection
is being attempted.

. NOTE: The hood connector and PCA connector P2 are

10. Install baudrate switch overlay and keyboard overlay
as shown in figure 11-16.

11. Close the terminal.

A.REMOVING A KEYBOARD OVERLAY

B. INSTALLING BAUDRATE OVERLAY

C.INSTALLING KEYBOARD OVERLAY

Figure 11-16. Installing Keyboard Overlays
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SECTION

12

CONFIGURATION

This section contains instructions for configuring all PCAs
which might normally be used with the terminal. This
includes those supplied with the standard terminal and
those supplied as a part of an accessory package. The
PCAs covered in this section are as follows:

Processor 02640-60249
Selects operating characteristics for the terminal and some
datacomm operating characteristics.

Display Memory/DMA 02640-60250
Selects display options.

Display Timing/Control 02640-60267
Selects display options.

HP-IB/ROM 02640-60248
Selects operating characteristics for the HP-IB network.

13238A
Terminal Duplex Register accessory - used as an interface
for any device using 8-bit parallel data transfer.

13250B

Serial Printer Interface/Extended Asynchronous Commu-
nications Accessory - used either with a serial printer or as
an asynchronous communications interface.

13254A
Video Interface - connects terminal to either a video
monitor or a video hardcopy device.

13260A
Standard asynchronous datacomm PCA.

13260B
Same as 13250B (same PCA).

TERMINAL AND DATACOMM
CONFIGURATION

The switches which control the terminal and datacomm
operating characteristics are located on the keyboard, the
datacomm PCA, and the Processor PCA. Table 12-1 lists
the functions of the three switches on the keyboard. If the
13265A 300 Baud modem is to be used with the terminal,
the 02640-60239 datacomm PCA must be configured as
shown in figure 12-1. The functions of the Processor PCA
switches are listed briefly in table 12-2 and in detail in
table 12-3. The functions of the switches on the 13260B
datacomm PCA (part no. 02640-60143) are listed in table
12-4. Figures 12-2 and 12-3 locate the switches on the
PCAs and figure 12-4 provides the configuration proce-
dures for both the datacomm and Processor PCAs.

Computer

Museum
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Configuration

DUPLEX PARITY
HALF EVEN
' oDD '
FULL NONE
BAUD RATE
300 1200
150 2400
110 4800
EXT. 9600

Table 12-1. Keyboard Communications Switches

DUPLEX Switch. HALF: Typed characters are processed by
the terminal and transmitted to the computer. FULL: Typed
characters are transmitted to the computer and not
processed by the terminal until returned from the computer.
(This function is ignored in Block Mode.)

PARITY Switch. When set to EVEN/ODD/NONE, even/odd/no
parity is transmitted for each character. Incorrect parity: a
“m” is displayed.

BAUD RATE Switch. Selects data transmission rate of 110,
150, 300, 1200, 2400, 4800, or 9600 baud. EXT: any rate
between 110 and 9600 can be selected from an external
source. The 110 baud rate uses two stop bits per character;
all others use one stop bit.

When down, the terminal is in Remote (on-line)
operation. Otherwise, the terminal is in local (off-
line) operation.

When the terminal is in Block Mode, typed data

is displayed but not transmitted to the computer
until requested by the computer or until after the
key has been pressed and the computer
has responded. Otherwise, the terminal is in
Character Mode and data is transmitted as
typed.

L
TRANSMIT

ENTER

In basic communications, transmits a BREAK
signal to interrupt computer operation. (Trans-
mits a 200 ms space on the asynchronous data
communication line and sets secondary channel
low for 200 ms.)

The indicator will be lighted when a data link
exists for transmission between the terminal and
the computer.

« Character Mode, Format Off. The entire line
containing the cursor is transmitted as a block.

* Character Mode, Format On. Unprotected
characters from the cursor position to the end
of the unprotected field are block transmitted.
The cursor is left at the first character position
after the end of the field.

« Block Mode, Format Off. After receiving a DC1
from the computer, the terminal informs the
computer by transmitting a DC2 control
character (or DC2 %' with Line Strapping - see
“Strapping Options”) that the terminal is ready
to transmit characters from the cursor to the
end of the line of memory (dependent on Line
or Page strapping).’

* Biock Mode, Format On. After receiving a DC1
from the computer, informs the computer by
transmitting a DC2 (or DC2 % with Line
Strapping) that the terminal is ready to
transmit the current field, or all unprotected
fields from the cursor to the end of memory,
each delimited by a unit separator, %
(dependent on Line/Page strapping).}

'Basic Data Communications only
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02640-60239

L 18}
B
— 1O W [y

i)

Table 12-2. Processor PCA Switch Summary

OPEN
H = CLOSED
SWITCH SETTING DESCRIPTION
THE Closed Disables Transmit Handshake
600 Closed Disables 600 Baud Rate
EBE Open Enables External Baud Rate
200 Ciosed Disables 200 Baud Rate

Note: Switches 200, 600, and EBE work only when the baud rate
selector is set to EXT on the terminal. Only one of these
three switches may be enabled (open) at any one time.

Figure 12-1. Standard Asynchronous Data
Communications PCA Strapping for use with the HP
13265A 300 Baud Modem

CHARACTER BLOCK
SWITCH PROTOCOL PROTOCOL
A Function key transmission (not used)
B Space overwrite latch same
C Cursor end-of-line wraparound same
D Line/Page mode same
E Paper tape mode same
F Fast binary read (not used)
G Block transfer handshake (not used)
H Inhibit DC2 (not used)
J Auto terminate same
K Clear terminator same
L Selt-test inhibit same
M Reverse action of CNTL key same
with INSERT CHAR and
DELETE CHAR keys (wrap
function)
N Escape code transfer to printer same
P (Not used) same
Q (Not used) same
R Circuit Assurance Internal Data Set
Ready
S Main/Reverse Channel config- Space
uration. Switches S and T can- Compression
T not be modified programmat- Output block size.
ically. {Switches T and U
cannot be modified
(V) CPU break programmatically.)
v Carrier detect Synch Mode for
Asynchronous
Operation
w Data Comm Handshake same
X Data speed select same
Y Transmit LED same
Z Force Parity Transparency
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Table 12-3. Processor PCA Strapping Options

OPERATION WITH
NORMAL OPERATION STRAPPING OPTION
STRAP STRAPPING OPTION (SWITCH CLOSED) (SWITCH OPEN)

A Function Key Transmission The escape code sequence generated by the The escape code sequences generated by all
major function keys (such as, ROLL UP, ROLL keys are transmitted to the computer. If oper-
DOWN, etc.) are executed locally, but not trans- ating in half duplex, the function is also executed
mitted to the computer. locally.

B Space Overwrite (SPOW) Spaces typed will overwrite existing characters. When the SPOW latch is off, overwriting occurs

Latch Enable as normal. When the SPOW latch is on, spaces
cause the cursor to move forward but not over-
write any existing characters. The SPOW latch
is turned on by a Carriage Return, and off by a
Line Feed, Home or Tab.

C Cursor End-of-Line At the end of each line, a local Carriage Return A Carriage Return and Line Feed are not generated

Wraparound and Line Feed are generated; the cursor moves at the end of each line. The cursor remains in

to the beginning of the next line. and overwrites column 80.

D Line/Page The terminal is set to transfer a line at a time in Entire pages of information are transterred in
Block Mode. Block Mode.

E Paper Tape Mode When the m key is pressed Each tape record is terminated by .
with m key latched down, each tape
record begins with an '* and is terminated by
by a%.

F Fast Binary Read The transmission rate is determined by the BAUD When an % e (Fast Binary Read) is issued by
RATE switch on the keyboard. the computer, the baud rate is switched auto-

matically to 9600 baud (if the terminal is equipped
with disc drives or cartridge tape units).

G Block Transfer Handshake In Block Mode, all data transfers to the computer All Block Mode transfers (i.e., cursor sense, ter-
are sent upon receipt of a DC1 from the computer. minal and device status, device I/O responses,

display memory, and function keys) are preceded
by a DC2. The terminal sends the DC2 upon
receipt of a DC1 from the computer. After the CPU
receives the DC2 from the terminal, another DC1
is required to trigger transmission of data from
the terminal.

H Inhibit DC2 During Block Mode Handshake transfers, the A DC1 from the computer is not required to
terminal sends a DC2 in response to a DC1 prior trigger data transfers to the computer. Also, the
to sending data. (See Block Transfer Handshake DC2 trom the terminal is not sent during Block
strapping above.) Mode Transter handshakes. (See Block Transfer

Handshake strapping above.} Additionally, when
the m key is pressed in Block Mode the cur-
sor will be piaced in the first column before trans-
mission occurs if operating in Line/Field Mode
{switch D closed) or Home'd if operating in Page
Mode (switch D open.) Opening both switches G
and H eliminate the terminal's use of the Hand-
shake protocol entirely.

J Auto Terminate No effect. When in BLOCK mode and the ENTER key is
pressed, places a non-displaying terminator before
the cursor position.

K Clear Terminator No effect Clear terminator caused by Strapping Option J
or &t—.

L Selt Test nhibit No eftect. Self Test function is inhibited. Pressing TEST key
or issuing % z displays the NO TEST message.
TAPE TEST and SELF TEST functions are not
affected. DATA COMM SELF-TEST is disabled.

M INSERT and DELETE No effect. Reverses effect of ﬂ key on INSERT CHAR

CHAR with wrap and DELETE CHAR keys (i.e., when key is pressed,

(Reverse Sense) line wrap around is in effect without having to
press CNTL key. When either key is pressed while
pressing CNTL, normal insert character and delete
character functions are in effect.)
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Table 12-3. Processor PCA Strapping Options (Continued)

NORMAL OPERATION

OPERATION WITH
STRAPPING OPTION

STRAP STRAPPING OPTION (SWITCH CLOSED) (SWITCH OPEN)
N Escape Code Transfer No effect. Escape codes relating to the display (e.g., display
to Printer enhancements, alternate character sets, format
mode, fields, etc.) are sent to printer if it is sel-
ected as a destination device.
P.Q {Not Used)

R Circuit Assurance The transition from receive state to transmit state The transition from receive state to transmit state
occurs after both CB (106) (Clear to Send) and occurs after CB (106} (Clear to Send) goes on.
5B (122) (Secondary Receive Data) go on within
2.6 seconds. Otherwise, the terminal returns to the
receive state.

ST Main Channel Protocol Reverse Channel protocol (both switches closed). S-closed, T-open: Main channel with STX/ETX
as Start of Data and End of Data.
S-open, T-closed: Main channel with EOT as
End of Data.
S-open, T-open: Main channel with ETX as End
of Data.

V] CPU Break The CPU can interrupt the terminal while it is The terminal ingores all transitions on the SB
in the transmit state. The CPU initiates an ON (122) {Secondary Receive Data) line from the
to OFF transition of the SB(122) (Secondary modem in the transmit state.

Receive Data) line. The terminal responds by
turning otf CA (106) (Request to Send) and going
to the receive state.

3 Carrier Detect When the terminal is in the receive state, an Transitions of CF (109) (Carrier Detect) line
ON to OFF transition of CF (109) (Carrier Detect) have no effect on the terminal.
line from the modem causes the terminal to go into
the transmit state. Transitions of CF have no effect
while the terminal is in the transmit state.

w Data Comm Handshake Enables ENG/ACK Handshake. Enables XON/OFF (DC1/DC3) Handshake.

X Data Speed Select Holds data speed signal low (CH (111) = 0). Sets data speed signal high (CH (111) = 1).

Y Transmit LED The TRANSMIT light on the keyboard is turned The TRANSMIT light on the keyboard is turned
on when CB (106) (Clear to Send) line from the on when the CC (107) (Data Set Ready) line from
modem is high. It is turned off when the CB (106) the modem is high and the 13260B Extended
line goes low. Asynchronous Communications Interface PCA is

used. It is turned off when the CC line goes low.

Zz Parity The PARITY switch on the terminal keyboard is affected as follows:

No Parity: Send 8 bits and receive 8 bits. Force
bit 8 to zero. Check for parity error.

Odd Parity: Send 7 data bits + odd parity.
Receive 7 data bits + odd parity. Check for
parity error.

Even Parlty: Send 7 data bits + even parity.

Receive 7 data bits + even parity. Check for
parity error.

No Parlty: Send 8 bits and receive 8 bits. Force
bit B to one on send. No check for parity error.

Odd Parlty: Send 7 bits + odd parity. Receive
7 bits. No check for parity error.

Even Parity: Send 7 data bus + even parity.
Receive 7 data bits. No check for parity error.
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Table 12-4. Extended Asynchronous Communications Interface Strapping Options

STRAPPING
STRAP OPTION DESCRIPTION
FCO {Not Used) {This switch should always be open.)
thru
FC?7
BO Custom Baud The switches are set to the binary equivalent of a number determined by the formula:
thru Rate Select
B7 153600
INT -1
(baud rate)
(See example in figure 5-10.)
134 134.5 Baud (This switch should always be open.)
S0 Transmit Baud SWITCH SETTING TRANSMIT BAUD RATE
thru Rate SO S $2
S2 o] o o Transmit baud rate = receive baud rate.
o] C C 110
C (¢} C 150
o (¢} C 300
C C (¢} 1200
o C o] 2400
C C C Custom
O = open, C = closed
CBE Custom Baud Closed: Enables custom receive baud rates. (The keyboard BAUD RATE switch must be set to EXT.)
Open: Receive baud rate is set by keyboard BAUD RATE switch.
B8 Custom Baud The switches are set to the binary equivalent of a number determined by the formula:
thru Rate Select
B11 1
INT ( 53600 ) -1
baud rate
A4,A9 Module Address Provides PCA address so that firmware can address the PCA. These switches should always be set to 10,
thru (A4 open, AS thru A11 closed).
A1
1AT Inhibit (This switch must be closed when receive handshake is used.)
Attention
ATN2 Enable {This switch should always be open.)
Attention
Two
THE Transmit Closed: Permits the associated external device (a or computer) to signal a “busy” condition on CB (Clear
Handshake to Send) or SCF (Secondary Carrier) control lines and temporarily stop data transmission from the terminal.
Enable
Open: Transmit Handshake disabled.
RHE Receive Closed: Permits the terminal to signal a "busy” condition on the CD (Data Terminal Ready) control line and
Handshake temporarily stop data transmission from the associated external device (a computer).
Enabie
Open: Receive Handshake Disabled.
NOSB SCF Inhibit Closed: Inhibits RS232 SCF (Secondary Carrier) control line.
Open: Enables RS232 SCF (Secondary Carrier) control lines.
258 Stop Bit Select Selects the number of stop bits to be appended to the data bits during transmission.
Closed: Selects 2 stop bits.
Open: Selects 1 stop bit.
NOTE: Selecting 110 baud automatically appends 2 sfop bits.
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HP-IB/ROM PCA

Configuration of the HP-IB/ROM PCA consists of
selection of the PCA address of the HP-IB/ROM PCA
within the terminal, selection of the HP-IB address of the
terminal within the HP-IB network, selection of whether
or not the terminal is to be the system controller (SC), and
setting the unused switches to the open position.

Operational Considerations

Any terminal in the network can be selected as the
System Controller. This is accomplished by setting switch
SC on the terminal’s HP-IB/ROM PCA to the “open”
position. Only one terminal, however, should be assigned
that role. An HP-IB network cannot function if it includes
two or more System Controllers. The system controller
should be the terminal with the lowest HP-IB address.

At any given time one of the terminals in the network is
designated as the “Controller in Charge” (or CIC). Note
that this is completely independent of the System
Controller function. It merely means that the particular
terminal was the one which most recently issued a
command over the HP-IB. Whenever a terminal is
currently the CIC its red LED (above the = key) is lit.

If power is removed from the terminal which is currently
designated as the CIC, the entire network becomes
inoperative. To recover from such an event, you must do a
hard reset on the System Controller terminal (note that
the terminal which was powered off need not be turned
back on unless it also happens to be the System Controller
terminal.)

If power is removed from any terminal which is not
currently designated as the CIC, the network is un-
affected.

CAUTION

Doing a hard reset on the CIC halts any
operation currently in progress. To
resume operation you must then do a
hard reset on the System Controller
terminal.

Doing a hard reset on the System
Controller terminal re-initializes the
HP/IB network.

To configure the HP-IB/ROM PCA, set the configuration
switches on the PCA using table 12-5 as a guide. Figure 12-
5 locates the configuration switches on the PCA.

Sample Networks

Figure 12-6 illustrates an HP-IB network containing only
two devices: a terminal and an HP 7310A Printer.

The terminal is designated as the System Controller with
an HP-IB device address of 29. To configure the terminal
in that manner, switches B4 through B0 and SC on the
HP-IB/ROM PCA are set as follows:

LSB B0: Open
Bl: Closed These switch settings specify the
B2: Open terminal’s HP-IB device address as
B3: Open 29.

MSB B4: Open
SC: Open This switch setting indicates that

the terminal is the System Con-
troller.

Since the printer is located adjacent to the terminal in this
sample network, the standard 2 meter HP-IB interconn-
ecting cable is adequate and the HP-IB/ROM PCA is set
to “0” additional device loads.

oty
Lo
waarisinr

Friion

ISE YT ETT]

Figure 12-5. HP-IB/ROM PCA Configuration Switches
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Table 12-5. HP-IB/ROM PCA

SWITCH(ES) SETTING(S) SWITCH(ES) SETTING(S)
A4, A11, A10, A9 These four switches specify the PCA Decimal
module address and must be set as Address B4 B3 B2 B1 BO
follows:
8 C O C C C
A4 Al1 A10 A9 9 c o) c c 1)
Closed Open Closed Closed 10 c O ¢ o cC
11 c O C o o
FC, and TA These two switches are reserved for 12 c 0O o ¢ ¢
future use and should be set to the 13 c 0 O ¢ o
closed position. 14 cC O O o0 cC
15 cC O O O o
LA This switch should be set to the open 16 0 Cc C¢c ¢Cc ¢
position to indicate the presence of the 17 0O C¢c € ¢C o
HP-IB/ROM PCA. 18 O C € o ¢C
19 0O C ¢ o o
B4 through BO These five switches specify the HP-IB 20 0O ¢ o0 ¢ ¢
address of your terminal. The device 21 0O ¢ o ¢ o
addresses 0-7 are reserved for 22 O € O o cC
peripheral devices (plotters and prin- 23 0 ¢ 0o o o
ters) while the device addresses 8-29 24 O O C ¢C ¢C
may be assigned to terminals. To 25 0O o CcC ¢ o
achieve the most efficient operation, it 26 O O C O ¢C
is recommended that the addresses 27 0O 0O ¢ o o
for a terminal cluster start at 29 and 28 0 O O C cC
work their way down sequentially. The 29 0 0 0 ¢ o©
terminal which is assigned as the
System Controller of the HP-IB (see where O = switch open
switch SC below) must, however, be C = switch closed
assigned the lowest device address of
all the terminals in the shared SC This switch determines whether or not
peripheral configuration. The switch your terminal will be the System Con-
settings for the various terminal HP-IB troller of the HP-IB (remember that the
addresses are as follows: System Controlier must have the low-
est device address of all the terminals
DH, DL These two switches should be set to in the shared peripheral configuration).
the open position. One, and only one, terminal in the
shared peripheral configuration must
be assigned as the System Controller.
Open = System Controller
The printer is assigned HP-IB device address 5 by setting
the address switches Al through A5 on the back panel as
follows:
2647F 2m 7310A
LSB Al: 1 (on)
A2: 0 (Off) irjsdlérgspgglroller Address: 5
A3: 1 (on) '
A4: 0 (off)

MSB A5: 0 (off)

Once the network is established as described above, you
may specify the printer as the output device for printing
by specifying HP-IB #5 as the “destination” or “to” device,
where the “5” specifies the plotter’s HP-IB device address.

Figure 12-6. Terminal-to-Printer Network

Figure 12-7 illustrates an HP-IB network containing four
devices: one HP 2647F terminal, one HP 2647A terminal,
one HP 7245A Plotter/Printer, and one HP 2631A/G

Printer.
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2647A m 7245A
Address: 29 Address: 5
9m
2647F
System Controller im
Address: 28
| 2631A/G
SET TO "7 LOADS

(ALL OTHER TERMINALS

SET TO "0 LOADS.) Address: 7

Figure 12-7. Shared Plotter/Line Printer Network

The terminals are assigned HP-IB device addresses 29 and
28, the latter also being designated as the System
Controller. To configure the terminals in that manner,
switches B4 through B0 and SC on their HP-IB Interface
PCAs are set as follows:

LSB B0: Open
B1: Closed These switch settings specify the
B2: Open 2647F terminal’s HP-IB device
B3: Open address as 28.
MSB B4: Open
SC: Open This switch setting indicates that
the terminal is the System Con-
troller.
LSB B0: Closed
B1l: Closed These switch settings specify the
B2: Open 2647A terminal’s HP-IB device
B3: Open address as 29.
MSB B4: Open
SC: Closed This switch setting indicates that

the terminal is not the System
Controller.

The HP 7245A Plotter/Printer is assigned HP-IB device
address 5 by setting the address switches Al through A5
on the back panel as follows:

LSB Al: 1
A2: 0
A3 1
Ad: O
MSB A5 0

12-14

NOTE: Address 5 is assigned to the Plotter function of
the HP 7245A; address 6 is automatically
assigned to the Printer function of the HP 7245A.

The HP 2631A/G Printer is assigned HP-IB device
address 7 by setting the address switches 1 through 5 on
the back panel as follows:

LSB 5 1 (closed)
4: 1 (closed)
3: 1 (closed)
2: 0 (open)

MSB 1 0 (open)

Note that switches 6 and 7 on the back panel of the HP
2631A/G should both be set to the open position.

The HP 2631A/G Printer is one of those devices which
limits the overall amount of HP-IB interconnecting cable
to an average of one meter per device load. With four
actual devices plus seven additional device loads simulated
by the HP-IB Interface Adapter of the System Controller
terminal, we can therefore have up to 11 meters of HP-IB
interconnecting cable in our sample network.

Figures 12-8 and 12-9 illustrate larger HP-IB networks.

SET TO ‘7" LOADS.
(ALL OTHER TERMINALS
SET TO “0" LOADS)

System
Controller

2647F

Address: 27

8m

2647F

Address: 28

7301A

Address: 6

2631A/G \l

Address: 7

2647F ]

Address: 29

Figure 12-8. 3-Terminal, Shared Printer Network




System SET TO “7" LOADS.
Controller (SAELL OJHER |:I'(t)EF!MslNALS
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2647F &~
m
Address: 25 m !
9872A
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im
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2647F Address: 5
im
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1
m 7301A
2647A Address: 6
im
Address: 28
im ~—
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Figure 12-9. 5-Terminal, Multiple Plotter/Printer
Network

DISPLAY PCAs CONFIGURATION

Configuration of the terminals display circuits is done
using switches on the Display Memory/DMA PCA and the
Display Timing/Control PCA (see figures 12-10 and 12-
11). The switches are set as follows (a switch setting of “1”
indicates the switch is closed; a “0” setting indicates an
open switch):

DISPLAY MEMORY/DMA PCA 02640-60250

SWITCH SETTING
1 1
2 1
3 1
4 1

The switches on the Display Timing/Control PCA are
used to select the character set or pattern for display on
the screen. Switches A1, A2, A3, Ul, U2, and U3 are set
to the following positions:

SWITCH SETTNG
Al 0
A2 1
A3 1
u1 0
U2 0
U3 0

Configuration

Switches C1, C2, and C3 assign the Math, Line Drawing,
and Large Character sets to the character set designations
A, B, and C. This enables use of the % ) escape sequence
to select set A, B, or C as the active character set. (Refer
to Appendix D for further information on the % > escape
sequence). The following table shows the relationship
between the switch settings and the character set
assignments.

SWITCH CHARACTER SET
c1t C2 C3 A B C
0 0 0 Math Line Large
0 0 1 Math Large Line
0 1 0 Line Math Large
0 1 1 Line Large Math
1 0 0 Large Math Line
1 0 1 Large Line Math
1 1 0 Math Line Large
1 1 1 Math Line Large

The functions of the remaining switches are shown below.

SWITCH POSITION T FUNCTION
us 0 Displays full screen crosshatch in
Display Test mode.
1 Displays full screen at (@) and

delete (IB) characters.

DT 0 Display Test mode on.
1 Display Test mode off.
[\ 0 Normal display mode.

Full screen inverse video.

HZ 0 60 Hz power source selected.

50 Hz power source selected.

NOTE: The HZ switch setting is only sampled at power-on time.
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Configuration

Kj, 02640-60037 8 8IT DUPL REG

JKLMNPQR

Figure 12-12. Terminal Duplex Register PCA Jumper Configuration

HP 13238A TERMINAL DUPLEX REGISTER
CONFIGURATION

Configuration of the Terminal Duplex Register PCA
consists of inserting five jumpers in the PCA jumper
positions indicated in figure 12-12,

HP 13250B SERIAL PRINTER INTERFACE

Refer to the manual “HP 13250A/B Serial Printer/Ext-
ended Asynchronous Data Communications Interface
Operating Manual”, part no. 13250-90004, for config-
uration instructions on the 13250A/B accessory.

HP 13254A VIDEO INTERFACE

Refer to the manual “13254A Video Interface Accessory
Operating and Service Manual”, part no. 13254-90001, for
configuration instructions.

HP 13260B EXTENDED ASYNCHRONOUS
DATA COMMUNICATIONS INTERFACE

Refer to the manual “HP 13250A/B Serial Printer/
Extended Asynchronous Data Communications Interface
Operating Manual”, part no. 13250-90004, for config-
uration instructions.
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SECTION

13

SELF-TEST

INTRODUCTION

The terminal tests itself. Should you suspect a mal-
function while operating the terminal, you can perform
the SELF-TEST function to checkout the terminal. Also,
after installing any accessory, the terminal’s self-test
function should be performed to ensure that the terminal
is functioning properly. The terminal has several self-tests:

* Basic Self-Test

* Disc Self-Test

* Data Communications Self-Test

e HP-IB Self-Test

¢ Terminal-to-Terminal Loop-Back Test

BASIC SELF-TEST

Pressing checks out the terminal, except for the disc
drives and the data communications. In addition, basic
self-test does not test the HP-IB. The following is
performed when the [rest] key is pressed (also see the
flowchart in figure 13-2):

NOTE: The test pattern cannot be recorded because of
embedded Record Separators (%).

e The light-emitting diodes (indicators on the keyboard
are turned on for the duration of the test as an
indication that the power supply and microprocessor
board are functioning.

* A checksum test is done on the read-only memory
(ROM). This verifies that the firmware is working
properly. An error here causes a bad ROM message to be
displayed. (See flowchart, figure 13-2.) Note that this
checksum test is also performed as part of the power-on
sequence.

* A RAM TEST is performed on all random access
memory (RAM). The message “TESTING RAM” is
displayed. Then the checkerboard test is performed. An
error here causes a RAM ERROR message. (See
flowchart, figure 13-2.)

« The bell is beeped indicating success up to this point. If
the key is held down to cause the self-test to be
repeated, the bell beeps only for the first self-test.

s The entire character set contained in the terminal is
displayed.

¢« A line of characters, @ABCDEFGHIJKLMNO, is
displayed. The Underline, Half-Bright, and Blinking will
be displayed with Inverse Video in all ‘of the possible
Display Enhancement combinations by this line of
characters.

o The 14 bytes of status information are displayed. (See
the “Status” section for an explanation of the status

bytes.)

Generally, if the terminal beeps and the display shows a
pattern similar to those shown in figure 13-1 then the
terminal is functioning properly (only those character sets
actually present in the terminal will be displayed in the
test pattern and consequently the actual test pattern
displayed will be dependent on which features are present
in each terminal.

must be pressed to resume operation if any error
occurred. However, the station’s operation will not be
reliable if the Self-Test failed.

TESTING RAM

4 TN, llldll_,

N

Y~ i rd ihelad

J1S  vrafixOT ¥=4201231 235678304 o)1tZ
TaBy #edrniOx wpvpxyBa  TEAdXVL? +T+iTaBy #e3rniOx  wpvpryBe  TEASYWLT Tl
BREE SRAOSNLY  FHHNA%AY CVRALHLGT RS%% 1Me $18°()es - /0123 456789:; «<=>?
8ABC DEFGHIJK LMNOPGRS TUVWXYZ[ \]*_‘abc defghijk Imnopgrs tuvwxyz{ {}~8

QAEDE[XEH I FLILMEI 900=020 4=100000

TRICRINE Ve S T H RN i e

T L L s g

Test Pattern for terminals containing Display Enhance-
ments. Math Symbol Set. and Line Drawing Set.

Figure 13-1. Basic Self-Test Patterns
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Self-Test

You press TEST
switch on
keyboard

Is
Self test
inhibited by switch
L open on Processor

Is

a disc

operation in

progress
?

Disabie interrupts
(such as data
comm) and turn on
keyboard indicators

Set up to
test first
ROM Page

O—

A

Set ROM starting
address to - 8K

Display message
“"NO TEST”

Bell sounds.
(Test does
not start.)

Is
there a ROM

at this address
2

Is

AOM in the

correct socket

on PCA
?

YES

Calculate
ROM
checksum

Display error message:
“"BAD AOM Xn"

where:
X = bank (H = high,
L = low) of ROMs.
n = ROM no. in
bank X.

Increment the
current RAOM
address by 8K

Is
AOM address
greater than
48K
?

Testing

first ROM

Page
?

Set up to
test second
ROM Page

Note Error messages disable the keyboard
RESET TERMINAL key

To restore operation. press
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Figure 13-2. Basic Terminal Self-Test Flowchart (Sheet 1 of 4)




Self-Test

Display message:
“RAM TEST"

Turn off
Display

Test Display page
{see sheet 4)

Turn on
display

A

Test Stack page
(see sheet 4)

Basic
Data page
installed
?

Test Basic Data page
(see sheet 4)

Display message:
“BASIC DATA PAGE
NOT INSTALLED"

“Hang
Terminal” flag

Yes

set
?

Run horizontal and
vertical matching
vector test.

test initiated
thru datacomm
?

Graphics
RAM error

Display message:
“MEMORY CHIP UXy"
where xy is the failing RAM
chip on the Graphics
Display Memory PCA
(02648-60126).

Uit U31 Us1 U7t
U12 U32 Us2 U72
U2t u41 Ustl Us1
U2z U42 Ue2 Us2

Computer
. Museum

Was

Reset
Terminal

No

Hang

Terminal

Figure 13-2. Basic Terminal Self-Test Flowchart (Sheet 2 of 4)
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Self-Test

(From Sheet 2)

Sound bell;
turn on CRT

'

Format character
display for each
character set.

Format Display
Enhancement
Line.

Display
terminal
status.

:

Set error flag
to self-test
successful.

I

Restore LED'’s
Enabie Interrupts.

END TEST

Note: Error messages disabie the keyboard.
To restore operation, press RESET
TERMINAL key.
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Figure 13-2. Basic Terminal Self-Test Flowchart (Sheet 3 of 4)




Self-Test

‘ TEST START '

Save a 256-byte section
and calculate its
checksum

Set each byte of the
section to

MSB XOR LSB

of the bytes address

Each
byte of

section have
correct value
?

Display message:

. ) 1st
RAM ERROR: {2,?(, }PAGE; ADDR = XXXXH;

where: XXXX is the address of the
faulty byte in hexadecimal code

Complement each
byte of the section

Each
byte of section
have correct
value

Is

RAM error

repeatable
?

Display message:
“** CAN'T REPEAT ERROR™*"

Display message:
“BIT(S) - > Dx"”
where x = 0 thru 7

Restore 256-byte —p
section and test
checksum
Checksum P_ifplay message:
match ERROR*****CHECK
SUM OF RESTORED DATA BAD**" '
Yes Set "Hang
Terminal”
flag
<+

Increment RAM
address by 256 bytes

RAM
address
<64 K
?

RETURN

Figure 13-2

. Basic Terminal Self-Test Flowchart (Sheet 4 of 4)
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Self-Test

DISC SELF-TEST

The disc self-test is performed with a write-enabled
diskette mounted in each disc drive. Make sure that any
data on these diskettes need not be saved. This test checks
the following disc architecture and operations:

* Controller PCA
e Drive PCA
 Disc Drive Unit
« Writing

* Reading

Performing the Disc Self-Test. Pressing the

key, and keys HEXIEEN. BEITENN  BETEE. EEEEEEN.
IEIECEE. and then the key initiates the following:

* A non-destructive test is performed on the Controller
PCA at Power-On.

e A destructive (write/read) test is initiated on the
diskette(s) mounted in the disc drive(s). The write test
reformats and writes the worst case data pattern on a
pre-selected cylinder (32).

Following the execution of self-test, the terminal displays
a message on the screen to indicate if the disc has
successfully completed the test or if an error occurred.
Messages that may appear are:

Disc self test OK, No disc controller attached

Disc self test Fail, Unit is <u>, Test is <t>,
Subtest is <a>, Head is <h>

Disc self teat fail, automount disable

where:
<u> is the selected disc drive unit when the
failure occurred.

<t> indicates which test failed.

<s> indicates which subtest of the current test
failed.

<h> indicates which head the test failed on.

Possible failing tests and their explanations are given in
table 13-1.

If a hardware failure occurred during self-test, the
relability of the terminal cannot be assured. If any error
occurred, try replacing the diskette and running the self-
test again to make sure that the error is a hardware
malfunction. Servicing procedures are contained in the
Service Manual.
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DATA COMMUNICATIONS SELF-TEST

This self-test checks the data communications PCA and
the associated network cabling. Test connectors are used
with the self-test function to provide signal loop-back
while the internal diagnostic is being run. A description of
the test connectors is provided in table 13-2. To run the
self-test, follow the instructions in table 13-3. A flowchart
of the self-test is contained in figure 13-3.

HP-IB SELF-TEST

The HP-IB self-test tests the PHI IC chip. To initiate the
test, type TEST HP-1B in the command channel (you can
also do this using the and softkeys) and
then press [ retuen ],

If the HP-IB test fails, the following message is displayed:
HP-1B TEST FAIL, ERROR=x

where x is a number from 0 to 2 whose meaning is as

follows:

0 indicates no HP-IB/ROM PCA is installed (or the
PCA, if present, is strapped incorrectly).

1 or 2 indicates a PHI-IC chip error.
If the test is successful, the following message is displayed:

YES YES
,CIC=
NO NO

HP-1B TEST OK,ADDR=xx,SYSCTL=

The above message indicates the HP-IB/ROM PCAs’ cur-
rent strapping and functional configuration. xx is an ad-
dress, from 8 to 29, which uniquely identifies your termi-
nal’s HP-IB/ROM PCA and differentiates it from all other
HP-IB devices connected to the HP-IB bus. The SYSCTL
parameter indicates whether or not your terminal is con-
figured as the System Controller of the HP-IB. The CIC
parameter indicates whether or not your terminal is cur-
rently the Controller in Charge (CIC) of the HP-IB bus.
CIC=YES merely means that your terminal was the

terminal which most recently issued a command over the
HP-IB.




Self-Test

Table 13-1. Disc Self-Test Description

TEST TEST SUBTEXT
ITEM NO. NO. TEST EXPLANATION
Controller PCA 15 — Power-On Controller cannot be initialized
15 — LED Test LED(s) changed from on to off
4 — ROM Test CRC Check
5 — RAM 1 Test Data Pattern LSB
6 — RAM 2 Test Data Pattern MSB
7 — RAM 3 Test Address Line Error
2 0 FDC Test1 Floppy Disc Controller Time-Out Error
9 4 FDC Test2 Floppy Disc Controller Interrupt Error
8 6 Wirite Circuit Test (1) Data pulse width = 0 or > 9us.
(2) 9us one-shot multivibrator circuit is defective.
(3) Controller cable is broken or not connected to drive.
10 7 /O Test I/O and/or Handshake Registers may be defective
Drive PCA Test 11 3 Seek Test1 (1) After recalibration, track 0 indicator was not detected.
(Note 1) (2) Tract 0 indicator circuit is defective.
(3) Stepper motor did not move the acutator towards track 0.
(4) Controller cable is broken or not connected.
11 5 Seek Test2 (1) Track 0 indicator circuit is defective.
(2) Stepper motor did not move the acutator towards track 34.
11 6 Seek Test3 (1) Track 0 indicator circuit is defective.
(2) Stepper motor did not move the acutator towards track 0.
11 7 No Drive (1) Drive ID circuit is defective.
(2) Controller cable is not connected to drive or is broken.
11 8 Write/Read (1) Data pulse width = 0 or > 9 us.
(2) Defective write/read circuit.
(3) Defective 9 us one-shot multivibrator circuit.
(4) Controller IC is defective on drive PCA.
(5) Controller cable is not connected to drive or is broken.
11 9 9 us Test (1) Defective 9 us one-shot muttivibrator circuit.

(2) Controller cable is not connected to drive or is broken.
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Self-Test

Table 13-1. Disc Self-Test Description (Continued)

TESTED TEST SUBTEST
ITEM NO. NO. TEST EXPLANATION
Drive Test 12 0 No Index Mark (1) Defective index circuit.
(Note 2) (2) Defective photo detector circuit or LED indicator.
(3) Motor is not spinning.
(4) Door is not closed.
(5) Controller IC is defective.
12 1 Speed Testi1 Disc spinning faster than specified limits.
12 2 Speed Test2 Disc spinning slower than specified limits.
12 6 Missing Pulse (1) Defective missing one-shot circuit
(2) Defective index circuit.
Write Test 13 1 No Diskette (1) No diskette inserted in drive or door not ciosed on drive.
(Note 3) (2) Defective missing pulse one-shot circuit.
13 2 Write Protected (1) Defective write protect circuit
(2) Diskette is write protected.
13 3 Underrun (1) Controller IC did not receive data before 30 us.
(2) Defective timing circuit.
Read Test 14 0 Not Ready (1) Defective disc change circuit
(Note 4) (2) Diskette is missing from drive.
14 2 No ID Field (1) Diskette is defective
(2) Unable to format diskette due to defective write circuit.
(3) Defective controller IC.
14 3 Wrong ID Seek failure caused by wrong track.
14 CRC Error (1) Defective controller IC.
(2) Phase lock loop error caused by defective read circuit.
14 6 Overrun (1) Overrun occurred from lost data in the current read attempt.
(2) Timing circuit is defective.
Notes:
1. A failure in the Drive PCA Test indicates a problem associated with the Drive PCA, or controller/drive logic.
2. A failure in the Drive Test indicates a problem with the motor speed, stepper motor, or the photo detection circuit on the disc drive unit.
3. A failure in the Write Test indicates a problem with recording data or formatting the diskette in the indicated drive.
4. Afailure in the Read Test indicates a problem in reading data from the diskette. This may result from a failure to write or read correctly or
from bad media.
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Self-Test

Table 13-2. Data Communications Self-Test Connectors

a. Ensure power is off, and disconnect cable on the data com-
munications PCA.

b. Connect PCA Test Connector, part no. 02645-60002, to data
communications PCA.

¢. Tum on power, type TEST DATACOMM in the command chan-
nel (you can also do this using the TEST and DATACOMM
softkeys), and then press .

d. Refer to data comm self-test flowcharts for diagnosing possible
efror messages.

e. If operating in current loop, tum power off and use test connec-
tor part no. 02645-60003 to connect to the 13260B Data Com-
munications PCA. Turn on power, and type characters on the
keyboard. The characters should be echoed back (two charac-
ters displayed if the terminal is set for Half Duplex). This verifies
proper operation of current loop send and receive circuits.

SELF-TEST
CONNECTORS HP PART NO. USED FOR

- 02645-60002 Checks RS232 circuits on 13260A, B accessory PCA's. (Does not
< check multipoint circuits on PCA; use 02645-60004 test connector

below.) This connector is supplied with the terminal.
:m;,mmw 02645-60035 Checks current loop circuits on 13260B accessory PCA. This con-

. nector is supplied with the 13232F Current Loop Cable.

02645-60004 Provides loop-back of RS232 signals at RS232 connector end of

\Q cable. Used during self-test of multipoint configurations.

Table 13-3. Point-to-Point Data Communications Self-Test Procedure
STEP 1.

TEST CONNECTOR
02645-50002

13232C or N
CABLE ASSEMBLY

13260A ﬂ
132608
- Q TEST CONNECTOR

OR 02645-60003
132608 13232F CABLE /-
(CURRENT
LOOP} g |]

C ) \~ CHECKS DATA COMM PCA

STEP 2.

a. Turn off power. and connect 13232C or N Cable Assembly to
13260A or B data communications PCA. (If operating in cur-
rent foop. connect 13232F cable to 132608 data communica-
tions PCA.)

b. Connect RS232 Test Connector, part no. 02645-60004, to
RS232 connector on 13232C or N cable.

c. Turn on power, set the terminal to REMOTE, type TEST
DATACOMM in the command channel (you can also do this
usiﬁ the TEST and DATACOMM softkeys), and then press

d. Refer 1o data comm seif-test flowcharts for diagnosing possible
error messages.

TEST CONNECTOR
02645-60004

MODEM D

13232C, N, OR U
CABLE ASSEMBLY

CHECKS CABLE ASSEMBLY
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Self-Test

Type TEST
DATA COMM in
command channel
and press RETURN
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2
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2
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Error
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2
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>
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SELF-TEST ERAROR 0 — DISABLED

Display message
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SELF-TEST ERROR | — NO CB

(See note)

Display message
BASIC DATA COMM
SELF-TEST ERROA 3 — LOST CHAR

{See notey

Display message
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(See note)
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»
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L
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NOTE:
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To restore operation, press RESET
TERMINAL key.
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2
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Figure 13-3. Basic Data Comm Self-Test Flowchart (Sheet 1 of 2)




Self-Test

{From sheet 1)
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CA = off
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set to “BASIC DATA COMM ]
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YES (See note)
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?
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"BASIC DATA COMM
SELF-TEST OK”

END TEST

Figure 13-3. Basic Data Comm Self-Test Flowchart (Sheet 2 of 2)
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Self-Test

In order for the HP-IB self-test to be performed, your
terminal must be:

1. Both the System Controller and the CIC; or
2. Neither the System Controller nor the CIC.

If neither of the above 1is true (that is, if
SYSCTL=NO,CIC=YES or SYSCTL=YES,CIC=NO)
then the test cannot be performed and the following

message is displayed:
HP-1B TEST NOT ATTEMPTED,ADDR=xx,

YES YES
,CIC=
NO NO

SYSCTL=

In such a case, it is most convenient to manipulate the
CIC function (manipulating whether or not your terminal
is the System Controller requires reconfiguring the entire
HP-IB configuration). To make your terminal the CIC,
type SHOW TIME in the command channel and then press
[ewa]. To make it so that your terminal is not the CIC,
type SHOW TIME in the command channel (followed by
[wewm| ) of another terminal in the configuration. Then
retry the HP-IB self-test.
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TERMINAL-TO-TERMINAL
LOOP-BACK TEST

To test the communication capabilities between two
terminals in an HP-IB network, enter TEST TERMINAL#x in
the command channel, where x is the HP-IB device
address of the target terminal, and then press [sewa]. This
initiates a loop-back test in which a 256-byte data block is
sent from your terminal to the target terminal and is then
sent back to your terminal for comparison.

If the test fails, then the following message is displayed:

HP-IB TE#x TO TE#y TEST FAILED, ERROR:z

where: x is the HP-IB device address of your terminal.

y is the HP-IB device address of the target
terminal.

z is the error number, as follows:
1 indicates no HP-IB interface PCA
2 indicates no control of HP-IB

3 indicates target terminal did not receive
entire data block

4 indicates target terminal did not send back
entire data block

5 indicates returned data block did not match
the one originally transmitted.




ERROR MESSAGES

INTRODUCTION

Errors detected by the terminal’s file system or user interface
error codes within the range 257-1023
(inclusive). Below is a list of all the file system/user interface

have decimal

error codes.

FILE SYSTEM INTRINSIC ERROR MESSAGES

CODE MESSAGE EXPLANATION

00257 INVALID DEVICE SPECIFIED Incorrectly spelling a device name; correct spelling.

00258 INVALID FILE-ID File-id passed to F/S intrinsics is incorrect: program error.

00259 INVALID FILE ACCESS Reading a write only file or writing to read only file.

00260 ACTIVE FILE TABLE FULL No more files can be opened until another file is closed first.

00261 DUPLICATE DEVICES SPECIFIED More than one of the same device name in multiple device string
specification; delete one.

00262 “"SOURCE"*" = “DESTINATION" Trying to read and write to the same device; change one of them.

00263 TOO MANY DEVICES SPECIFIED Can’t have more than one source device; can’t have more than one
destination device for a compare operation.

00264 CONFLICTING 1/0 A write to display from 1/O buffer is occurring during a GET operation.

COMPARE COMMAND ERROR MESSAGES

CODE MESSAGE EXPLANATION

00265 DIFF. LENGTH RECORDS Record lengths on source and destination devices are different on a
compare operation.

00266 DIFF. IN BYTE x RECORD y A mismatch on a byte on a compare operation.

FILE 2
00267 DIFFERENCE IN RECORD TYPE Record types did not agree from source and destination devices.




Error Messages

COMMAND HANDLER ERROR MESSAGES

CODE MESSAGE EXPLANATION

00268 ILLEGAL PARAMETER IN COMMAND Unrecognized keyword in command parameter list.

00269 EXTRANEOUS PARAMETER IN Too many keywords in command parameter list.

COMMAND
00270 MISSING PARAMETER IN COMMAND Expected keyword in command parameter list not found.
00271 NON-NUMERIC PARAMETER IN lllegal numeric digit found in command parameter list.
COMMAND
00272 EXCESSIVE NUMBERIC PARAMETER Numeric digit too large in command parameter list.
IN COMMAND
ASSIGN INTRINSIC ERROR MESSAGES

CODE MESSAGE EXPLANATION

00273 ASSIGN TABLE FULL Can't fit new assignment into assign table; delete another entry
to make room.

00274 NAME NOT IN ASSIGN TABLE Name requested wasn't found in assign table.

00275 RE-ASSIGNMENT NOT ALLOWED Devices cannot be reassigned in Edit Mode or Data Logging Mode.
To reassign devices, disable Edit or Data Logging Mode, reassign,
then enable the mode.

00276 [LLEGAL ASSIGN NAME incorrect character used in assign name. Names are truncated
to 11 characters.

COMMAND INTERPRETER ERROR MESSAGES

CODE MESSAGE EXPLANATION

00277 PROGRAM NOT FOUND Unable to find program with name specified in command channel.

00278 UNRECOGNIZED COMMAND Unable to find command to match command specified in command
channel.

00279 APPLICATION NOT FOUND Unabie to find a running application program.

00280 EXECUTE FILE NOT FOUND Unable to find an active execute file.

00281 VOLUME TABLE FULL Too many devices currently active. De-activate one of the devices.




Error Messages

EXTERNAL PRINTER ERROR MESSAGES

CODE MESSAGE EXPLANATION
00336 PRINT FAIL General external printer fail; unspecific.
00337 NO PAPER ON EXTERNAL PRINTER Paper out; resupply paper.
00338 NO EXTERNAL PRINTER No printer connected, or no PCA board.
DATACOMM ERROR MESSAGES
CODE MESSAGE EXPLANATION
00352 TERMINAL NOT IN REMOTE Terminal remote switch not down.
00353 DATACOMM ERROR Unspecific datacomm transmit or receive error.
SHARED PRINTER ERROR MESSAGES
CODE MESSAGE EXPLANATION
00368 NO SHARED PRINTER No shared printer connected to HP-IB.
00369 PRINTER IS BUSY, RETRY COMMAND Shared printer is currently being used; wait until free.
WHEN FREE
00370 NO READ FROM PRINTER Can't read from shared printer.
00371 NO PP Printer did not respond in time.
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Error Messages

HP-IB ERROR MESSAGES

CODE MESSAGE EXPLANATION
00384 HP-1B TIME-QUT Data transfer didn’t complete before allotted time.
00385 NO HP-IB PCA No HP-IB PCA in terminal.
00386 ILLEGAL HP-1B ADDR HP-IB address specified did not exist.
00397 HP-IB DEV BUSY, RETRY COMMAND Shared HP-IB device currently busy; wait until free.
WHEN FREE
00388 NO HP-IB CONTROLLER No terminal on the HP-IB has responded to a request for control.
00389 HP-1B TEST FAIL xx Self test of HP-IB failed.
00390 HP-1B TEST NOT ATTEMPTED, Self-test of HP-IB cannot be performed under current conditions or
ADDR=x, SYSCTL=YES or NGO, configurations.
CIC=YES or NO
00392 NOT HP-!B SYSTEM CONTROLLER HP-IB protocol violated; REN and IFC control lines may only be
accessed by system controlier.

TERMINAL ERROR MESSAGES

CODE MESSAGE EXPLANATION

00400 HP-IB TE#x TO TE#y TEST FAIL Transfer from terminal to terminal failed over HP-1B.
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Error Messages

DISC ERROR MESSAGES

CODE

MESSAGE

EXPLANATION

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

File name not found

File name already exists

[llegal file name

File size too large

Volume name not found

Volume name already exists

Illegal volume name

Volume name not allowed

Volume is write-protected

Volume has changed

Directory is full

Improper directory data

Disc PACK not allowed

CREATE VOLUME not allowed

FORMAT VOLUME not allowed

RENAME FILE not allowed

RENAME VOLUME not allowed

File name does not exist on the volume, or it exists as a purged file. Use
SHow Files to list the unpurged files on the LOG device; use SHow
Purged or SHow Purged <filename> to list the purged files(s) on the
LOG device. If the file is contained on the volume mounted on disc drive
#2, the volume name must be specified also in the command.

Attempted to Copy, Transfer, or Record data to a file already present
on the volume. Either specify a new filename in the command, REName
the existing file, or Purge the existing file and execute the command.

Attempted to use illegal characters in the file name; they must be either
alpha, numeric, underscore (_), or apostrophe(’).

Attempted to CReate a file that is too large for the remaining space on
the volume. Either PAck the diskette if there are any purged files, use a
new volume, or reduce the file size.

Use SHow Volumes to show correct volume name(s) in drives(s).

Attempted to name a volume with the same name as the volume on the
other drive.

Attempted to use illegal characters in the volume name when using the
CReate or REName commands. They must be either alpha or numeric.

Attempted to specify a volume name or disc number as part of the new
file name when executing the REName File command. Omit the volume
name when specifying the new file name.

The write-enable notch on the flexible disc is covered. Remove the tab
covering the notch.

The volume was replaced with another volume while a file was open
(i.e., while a file-read or a file-write was suspended).

Attempted to add more than 240 files to a volume. If the volume
contains purged files, PAck the diskette to gain file entry space.

The volume has been removed from the drive with a file open. The file
that was left open is now being accessed.

A file is open (i.e., PACK command was attempted while a file-read or a
file-write was suspended). Probably a CTU emulator file is still active;
execute the REwind command, or exit Edit Mode, then execute the
PAck command.

Volume has not been purged: purge the volume, then execute the
CReate Volume command.

Attempted to format an unpurged volume; purge the volume, then
execute the FORmat Volume command.

The file is open. (i.e., REName File command was attempted while a file-
read or a file-write was suspended. Probably, a CTU emulator file is still
active; execute the REwind command, or exit Edit Mode, then execute
the REName File command.)

A file is open. (i.e., REName Volume command was attempted while a
file-read or a file-write was suspended. Probably, a CTU emulator file is
still active; execute the REwind command, or exit Edit Mode, then
execute the REName Volume command.)
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Error Messages

DISC ERROR MESSAGES (Continued)

CODE

MESSAGE

EXPLANATION

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

PURGE FILE not allowed

PURGE VOLUME not allowed

End of disc file

Disc

Disc

data did not verify

data did not compare

Bad disc unit

Illegal unit number

Disc

Disc

Disc

Disc

Disc

Disc

Disc

SEEK FAIL

WRITE FAIL

READ FAIL

FORMAT FAIL

VERIFY FAIL

INITIALIZE FAIL

controller time-out

Bad disc DSJ

Illegal disc address

No Disc controller attached

The specified file is open. (i.e., Purge file command was attempted while
a file-read or a file-write was suspended. Probably, a CTU emulator file
is still active; execute the Rewind command, or exit Edit Mode, then
execute the Purge File command.)

A file is open. (i.e., Purge Volume command was attempted while a file-
read or a file-write was suspended. Probably, a CTU emulator file is still
active; execute the Rewind command, or exit Edit Mode, then execute
the command.)

Not enough space left in the file for data during an APpend. Copy the
file data to a new file, then execute the APpend command.

The Enable Verify command (write-backspace-read mode) is active and
the data did not write properly after four retries on the diskette. The
diskette may be fauity; insert a new, formatted diskette to continue. If
problem continues, call your local Hewlett-Packard service rep-
resentative.

Data bytes are not the same on the two volumes while executing the
COmpare Volume command. Possible faulty diskette. Recopy volume
data to a new diskette.

“DISC#" was not used or misspelled, or no disc number given, in the
command sequence.

A character other than “1” or “2" ws used with “DISC#".

Door may be closed on drive; close door. Diskette may be faulty or
hardware failure. Use new diskette; it problem continues, call your local
Hewlett-Packard service representative.

Diskette may be faulty or hardware failure. Use new diskette; if problem
continues, call your local Hewlett-Packard service representative.

Diskette may be faulty or hardware failure. Use new diskette; if problem
continues, call your local Hewlett-Packard service representative.

Diskette may be faulty or hardware failure. Use new diskette; if problem
continues, call your local Hewlett-Packard service representative.

The track address data or the track CRC data on the volume did not
verify while executing the VERify Volume command. Possible faulty
diskette. Data on the volume can be recovered only by a qualified
Hewlett-Packard service representative using the DIAGNOSTIC comm-
ands.

The disc controller failed to mark a bad track. Probable hardware
failure; call your local Hewlett-Packard service representative.

Disc drive not connected to terminal, or controller PCA not present in
terminal. Check cable connections; check presence of controller in
terminal.

Possible hardware failure; call your local Hewlett-Packard service
representative.

Diskette may be faulty or hardware failure. Use new formatted diskette,
it problem continues, call your local Hewlett-Packard service rep-
resentative.

Disc controller PCA not present in terminal.
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Error Messages

DISC ERROR MESSAGES (Continued)

CODE MESSAGE EXPLANATION

483 Disc self test FAIL, Refer to “Self Test" section.
Unit is <u>, Test(Subtest)
1s <t> (<s5>), Head is <h>

484 Disc self test FAIL, data Refer to the “Self Test” section.
buffer compare error

485 Disc control block not
available These messages provide the Hewlett-Packard service representative

486 Disc control block not found diagnostic information when executing the DIAGNOSTIC commands.

488 Bad buffer pointer

489 Illegal date Attempted incorrect format for date; use <mm>/<dd>/<yy> in SET
Date command.

490 DIAL not allowed Attempted to execute DIAL command with the modem not connected,
the incorrect datacomm PCA installed, or the multipoint ROMs
installed.

491 Phone connection not Autodial wa unsuccessful (i.e., computer modem did not answer). Phone

established line may be busy, or computer may be down.

492 ILLEGAL INTRINSIC CALL (Diagnostic message for the Hewlett-Packard service representative.)

495 COPY VOLUME not allowed The “to” volume has not been purged. Purge the volume to remove the
volume name, then execute the Copy Volume command.

496 File typea clash You tried to compare an ASCII file with a binary file. (Files must be of
the same type.)

497 No disc in drive Attempted command needed a volume for its execution. Put volume in
drive.

498 No more disc space The volume is full. If the volume contains purged files, PAck the volume
to make more space available; otherwise, replace it with another volume
that has more space.

499 File is already open Attempted to open an aiready open file.

500 Bad disc format Any on-line volume that could satisfy a request is either unformatted or
unlabeled.

501 Unexpected end of file Incorrectly formatted disc file. (Disc may have been removed from drive

while file was being written.)
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TERMINAL SPECIFICATIONS

INTRODUCTION

This appendix contains the terminal specifications, in-
cluding general specifications, data comm, power
requirements, physical measurements, environmental
conditions, and product regulations.

Specifications

GENERAL

Screen Size:

Screen Capacity:
Character Generation:
Character Set:

Cursor:

Display Enhancements:
Refresh Rate:

Tube Phosphor:
Implosion Protection:
Memory:

Keyboard:
Option Slots:

5V4" Flexible Disc Drive
System:

150 mm (6 inches) x 215 mm (8.5 inches)

24 lines x 80 columns [A], 360 dots x 720 dots [G]

7 X 9 enhanced dot matrix, 9 X 15 dot character cell, non-interfaced raster scan

128 characters upper/lower case, control codes, Math (integral sign, Greek letters, etc.).
Line drawing, Large characters

Blinking-underline [A], Crosshair [G]

White on black, black on white, half-bright, underline, and blinking

60 Hz or 50 Hz

P4

Bonded implosion panel

115 lines of 80 characters max. [A], 360 dots x 720 dots of displayable points [G], 64K
bytes BASIC workspace

Detachable, 8 user definable softkeys, 18 control and editing keys, graphics pad, cursor
pad, auto-repeat, n-key rollover, 1.2m (4 foot) cable

6 available

:256 data bytes/sector, 16 sectors/track, 35 tracks/surface
2 surfaces/disc, 270K bytes/disc
:Normal disc media life: 200 hours
:Data transfer speed 1K bytes/sec
‘HP Logical Interchange Format

:Up to 2 drives supported on 2647F

NOTE: Cartridge tapes are not supported.
[A] Alphanumeric, [G] Graphics
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Terminal Specifications

DATA COMMUNICATIONS

Data Rate:

Vector Drawing Time:
Communication Interface:

Transmission Modes:
Operating Modes:
Parity:

Peripheral Support:

110, 150, 300, 1200, 2400, 4800, 9600 baud external switch selectable. Operations
above 1200 baud may require nulls or handshake protocol to ensure data integrity.
External clocking requires a TTL signal 16 X bps.

9600 baud (typical), 7 ms half screen, 10 ms full screen

:Asynchronous, point-to-point RS232C; compatible with Bell 103A modems; limited com-
patibility with Bell 202D/S/T modems. Choose either main or reverse channel line
timearound for half-duplex operation; CCITT V.24. XON/XOFF handshake protocols sup-
ported in addition to standard HP handshake protocols. Current loop, split speed, custom
baud rates (optional).

NOTE: Multipoint communications is not supported.

Full- or half-duplex, asynchronous

On-line, off-line character, block

Even, odd, none; switch selectable

The shared peripheral interface allows the user to connect up to 8 of the following
qualified peripheral devices only: 2631B/G, 2671A/G, 2673A, 7225B, 7245B, 7470A,
7580A, 9872 C,T, 9876A, and 2647F terminals. The maximum overall interconnecting
cable allowed is 15m.

RS232C serial printer interface (optional)

HP 8-bit duplex parallel printer interface (optional)

Video outport interface (optional)

POWER REQUIREMENTS

Input Voltage:

Power Consumption:

115V (+10%, —23%) at 50/60 Hz (+0.2%)
230V (+10%, —15%) at 50 Hz (+0.2%)
140W to 180W

PHYSICAL SPECIFICATIONS

Keyboard Weight:
Keyboard Dimensions:

32 kg (7 Ibs.) ~
444 mm (W) x 216 mm (D) x 90 mm (H),
(17.5 inches (W) x 8.5 inches (D) x 3.5 inches (H))

ENVIRONMENTAL CONDITIONS

Temperature (Free
Space Ambient):

Humidity:
Altitude:

Vibration:*
Shock:”

—10 degrees to 50 degrees C (14 degrees F to 122 degrees F); non-operating
5 degrees to 40 degrees C (41 degrees F to 104 degrees F); operating

20% to 80%; non-condensing

Sea level to 7620m (25,000 ft.); non-operating
Sea level 4572m (15,000 ft.); operating

0.38 mm (0.015 inch) pp, 10 Hz to 55 Hz, 3 axis; non-operating
30 g, 11 ms Y2 sine; non-operating
*Type tested to qualify for normal shipping and handling in original shipping container.

PRODUCT REGULATIONS

Product Meets:
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United States: UL requirements for EDP equipment, office appliances and teaching
machines. FCC (RFI).

Canada: CSA requirements for EDP equipment.

Switzerland: SEV

Germany: FTZ (RFl)

Finland: FTI

IEC 380




APPENDIX

C

OPTIONS AND ACCESSORIES

INTRODUCTION

This appendix contains information on options and
accessories available for the terminal.

PRODUCT NUMBER

DESCRIPTION

2647F

#015
#016
#032

#035

. #072

INTELLIGENT GRAPHICS WORKSTATION 720x360 dot graphics image memory and
random access alphanumeric memory (12K); BASIC interpreter with graphic commands
(64K program workspace); automatic plotting; 128-character Roman, line drawing, math,
and large character sets; half-bright, inverse video, blinking, and underline display en-
hancements; 8 user definable softkeys; RS232 communications interface*; shared
peripheral interface; integrated flexible mini disc drive; 4 option slots. Includes one HP-IB
cable.

*NOTE: Interface cable to system not included.

50 Hz, 230V

50 Hz, 115V

EXTENDED ASYNCHRONOUS COMMUNICATIONS

Upgrade which provides either RS232C or 20mA current loop communications for the
2647F. Has split speed and custom baud rates.

DIRECT CONNECT TYPE 422 COMMUNICATIONS

Converts electrical signals from RS232 to RS422.

SECOND FLEXIBLE MINI DISC DRIVE
Adds second non-integrated disc drive unit. (Includes cable for connection to first drive.)
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Options and Accessories

ACCESSORIES DESCRIPTION
13238A TERMINAL DUPLEX REGISTER
Adds support for HP 8-bit duplex parallel printers. Does not include interface cable.
13254A VIDEO OUTPUT INTERFACE
Generates a video output signal which can be input to a compatible television monitor or
video hardcopy unit.
13257G GRAPHICS PRESENTATION PAC/47
Enhanced Autoplot/47, flowchart generation, and electronic symbol generation.
13257H PROJECT MANAGEMENT PAC/47
Critical path analysis, time-events chart, and financial decision programs.
13257L STATISTICAL ANALYSIS PAC/47
Solutions to frequently used statistical operations.
13257M MATHEMATICAL ANALYSIS PAC/47
Solutions to frequently used mathematical operations.
13257N LINK/47
Transfers ASCIl and binary files between HP 2647F and HP 3000.
13257P 2647F FILE CONVERSION KIT
Converts HP 2647A cartridge tape files to HP 2647F disc file format. (Includes 13232V
cables. 2 datacomm cables required but not included.)
13257W WORD/47

13265A #001

92190A

CABLES
13232C
13232F
13232G
13232H
132321
13232K
13232L
13232M
13232N
13232X

C-2

Word Processing, page formatting, and forms design software.

300 BAUD MODEM

Full duplex, Bell 103/113 compatible, originate only modem. Dual connect and local
loopback test. Includes cable to connect terminal to modem.

FLEXIBLE MINI DISCS

(Order from HP Computer Supplies Operation.) Box of 10 mini discs.

RS232C Connector (Female, 5 Ft.)

Current Loop Connector Kit (5 Ft.)

13250B to RS232 Printer (Male, 15 Ft.)
13250B to RS232 Printer (Female, 15 Ft.)
Direct Connect RS422 (Male, 16 Ft.)
13254 to Video Hardcopy Printer (25 Ft.)
13254 to Compatible TV monitor (25 Ft.)
13250B to European Modem
103/202/201/208/209 Modem (Male, 15 Ft.)
Direct Connect RS232 (Male, 16 Ft.)




ESCAPE CODES

APPENDIX

D

INTRODUCTION

This appendix contains information on escape codes rec-
ognized by the terminal.



Escape Codes

Table D-1. Escape Codes

KEY CODE FUNCTION KEY CODE FUNCTION
DISPLAY CONTROL - ! .
—_——— % e Alphabetic only field
Ly Cursor up —_—— %7 Numeric only field
% B Cursor down - LY} Alphanumeric field
kC Cursor right
EDITING GROUP
%D Cursor left
= % (H9) Cursor left one space TL Insert a blank line
%F Cursor home down K3 LY Detete line containing cursor
—_—— %6 Cursor return m P Delete character at cursor
% h Cursor home {excluding transmit- EA ko Delete character with wraparound
only fields) from next line
- % H Home cursor (including transmit- I & indicator % Q (on) Insert succeeding inputs at cursor
only fields) % R (off)
[ 10 ] % (M9 Move cursor to left margin % N (on) Character Wraparound Mode. Insert
% R (off) succeeding inputs at cursor with
_——— L (J") Move cursor down one line wraparound to next line.
[ 720 | % (1) Forward cursor to next tab position
! TERMINAL CONTROL GROUP
[ 72 | L3 Back tab
or [ s | [ Leads off an ASCII escape sequence
ca %
[ Used to generate ASCIl control
m %1 Set tab at the current cursor column codes and alternate key functions
k2 Clear the tab at the current cursor E %4k0C (off) Upper-case alphabetical lock
column %ak1C (on)
(50| &3 Clear all tabs [ Mo | & indicator %t 1 (on) Memory overflow protect: dis-
% m (ot play lock
T Set left margin
Ea Tak0A (off) Line Feed with each terminal car-
%S Set right margin %ak1A (on) riage return
—_——— Set top margin (Forms Design Mode) L4k OR (off Remote (on-line) operations; other-
%4k 1R (on) wise. off-line operation
—_—— Set bottom margin (Forms Design
Mode) EA %4k 0B (off) Block Mode: data displayed but not
%akiB (on) transmitted until requested; other-

wise, terminal is in Character Mode

Clear memory from cursor position
and data transmitted as typed

to end of memory

L
(=

—_ Enables block transfers

K Clear line from the cursor to end m
of line
—_——— Transmits BREAK signal to inter-
("5 ] ts Scroll the display up one line fupt computer
& [N Scroll the display down one line TRANSMIT indicator _—— Data link exists
s - ) )
(] Ly Display the next 24 lines of memary & indicator : ; Eo;; l(:':'on:vold'uncnons disabled and
o isplaye
3 TV Display the previous 24 lines of
memory %y (on) Monitor Mode: display all codes re-
% Zoth ceived from data comm lines
m %,cDI We <n- Display the next display-workspace m % 9 (First press): frees the keyboard
and ciears /O operations
n %4 d Turn on display enhance (see page
A-3) [EEA LE (Second press): sets the terminal
to power-on state
[ 12 | L 3 Start an unprotected field
m L Terminal Self-Test (no disc test)
[ 3 ] L] End an unprotected field or transmit-
only field
[ 14 | % W (on) Turn format mode on. Only unpro-
tected fields can be modified.
=  x o —~
NOQOTE: Unless otherwise specified, all display contrat lunctions apply to the present display- §
KN L Start transmit-only field workspace only (i.e., the other three display-workspaces are not affected.) -

<
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KEY

Example

Example:

CODE

Escape Codes

Table D-1. Escape Codes (Continued)

FUNCTION

ADDITIONAL FUNCTIONS

ke
& f

& ] (on)
% k (off)

& ~
[
TERMINAL CONTROL

% & a <parameters -

Enquiry from the computer
Acknowledge — response to ENQ
Bell

Selects the active character set:

x Character Set
@ Standard character
set
A, B, or C Math, Line Drawing,

or Large Character
Set, depending on
the setting of
switches C1, C2, and
C3 on the Display
Timing/Control PCA
(refer to Configura-
tion section of the
Reference Manual).

Turn on alternate character set
Turn off alternate character set
Block transfer trigger

Block transfer enable from terminal
Record separator

Unit separator

Delay one second

Cursor sensing (screen relative)
Cursor sensing (absolute)
Keyboard enabie

Keyboard disable

Block transfer enabie from computer
(See DC2)

Fast binary read

Modem disconnect

Display user-defined soft key menu

Terminal status

Extended status request

Cursor addressing

Cursor to 12th row (absolute) 35th column (+. - for relative addressing)

% ¢ a 12r 35¢C

Cursor to 16th row (screen) 70th column (+, - for reiative addressing)

% & a 16y 70C

% & b <parameters -
or
% & ¢ <parameters -

HP diagnostics ONLY

KEY

CODE FUNCTION
TERMINAL CONTROL (Cont.)

. % & d <enhancement - Turn on display enhancement

< @ through m >

where: enhancements = @ through O

Example:  Select half-bright, blinking, and underline.
“edmM
[ Enhancement Character
@|A|B|C[D|E|F|G[H|[I]J|K|L|MIN[O
Half x[x]xIx]x|x|[x]x
Bright
Under
; X |x|x|x x[x|x]x
line
Inverse
. x| x X | X X |x x| x
Video
Blinking X X X X X X X X
End x
Enhancement]

where

<parameters -

Example

KEY

-
~

% & f <parameters - Define soft keys

0 (normal}
1 (locai only) a {1-8}d {1-80}L <label string:> <text string>
2 (transmit only)

= {0-8}k

Assign the string “"HELLO-MYACNT %" to the u key. The key shouid
function as normal keyBoard input.

% &f1k2a6d13LLOG-ONHELLO-MYACNTS

% & f <key #>E Execute the soft key.

Key # = 0-8

DEFAULT PROGRAMMABLE

%

% p to computer
% q to computer
% r to computer

% st0 computer Up to 80-character sequence for

each key (local, transmit or both}
% t to computer
% u to computer
% v to computer

% w to computer



Escape Codes

Table D-1. Escape Codes (Continued)

KEY CODE FUNCTION
TERMINAL CONTROL (Cont.)
_ % & g <parameters - Simulate PA, PF keys
_— % & k <parameters - Define latching key settings.
where:
a (Auto LF)
<parameter - = 0 (up) b (Block Mode)
parameter - = (down) | c (Caps Lock)
r (Remote)
Example: Block Mode up Remote up Auto LF down Caps Lock down

Example:

SOFTHEYS

"¢ k1a8a0bicOR

% & s <parameters -

In REMOTE. transfers data from
source device to computer.
In LOCAL, transters one file from
source device to DISPLAY

In REMOTE. transfers data from
computer to destination device
In LOCAL. transfers one file from
DISPLAY to destination device.

In REMOTE. enables block trans
ters. In LOCAL. operates same as

Detine Processor PCA strap set-
tings. (A-Z)

Inhibit the self test tunction (L switch open) and set the Line/Page Switch to

Page (D switch open).
4501 0D
% &) B(on)
Tt @ (o)

& & p <code> p21C
<code>

Turn on Softkey Label Line.
Turn off Softkey Label Line

Define end-of-data character.

=1thru 127 The corresponding
ASCII code character
is defined as the end-
of-data character
when it appears at
the startofarecordin
a Record, "Copy File
trom DAtacomm,” or
"Copy All from DAta-
comm” operation.

=0or none The end-of-data fea-
ture is disabled.

Note: This sequence always returns an 'S" (successful) indication.

& ¢ p <coded> p20C

<code>

Note: 1.
tion was successful.

Initiate Record mode and define
end-of-data character.
=1thru 127 Record mode is ini-
tiated and the ASCII
code character cor-
responding to "code”
is defined as the end-
of-data character.
When Record mode
is ended, the previ-
ous end-of-data char-
acter becomes
active.
=0 The end-of-data fea-
ture is disabled for
this operation only.
The currently se-
lected end-of-data
character (if any) is
used

=none

This sequence returns an *‘S™ indication only if the Record opera-

2. A DC1 (completion code) should be transmitted following the end-

of-data character.

KEY CODE FUNCTION
TERMINAL STATUS
- &~ Primary Terminal Status.
Example: Request primary terminal status.

Program sends: % *
Terminal responds: % \ <7 status bytes -

where:
byte 0 = Display size
byte 1 = Processor PCA Switches (A-D)
byte 2 = Processor PCA Switches (E-H)
byte 3 = Latching Keys
byte 4 = Transfer Pending Flags
byte 5 = Error Flags
byte 6 = Device Transter Pending Flags

&~ Secondary Terminal Status

Example: Request secondary terminal status.

Program sends: % ~
Terminal responds: % | <7 status bytes

where:
byte 0 = Buffer Memory
byte 1 = Terminal Firmware Configuration
byte 2 = Processor PCA Switches (J-M)
byte 3 = Processor PCA Switches (N-R}
byte 4 = Processor PCA Switches (S-V)
byte 5 = Processor PCA Switches (W-2)
byte 6 = Memory Lock Bilingual Mode

Note: Terminal mustreceive a DC1 character to transmit status bytes if Gand H switches on

the Processor PCA are closed.

% &p <device code - Device Status

where:
<dewice code ~ =
1 = left tape
2 = right tape

4 = external printer
Terminal responds:

% ip <device code <3 status bytes -

Exampie: Request device status of ieft tape.
Program sends: %&p1”

Terminal responds: t&p1 <3 status bytes -

Geg 1” Read id (response

< terminator -)
Example: Read device id.
Program sends: %t*s1”9

Terminal responds: 2647F <terminator -

%&b <bank id -p*~
or memory bank
%éc <bankid -p*

Example: Read memory size on bank 1
Program sends: %téb1p”

Terminal responds:
Note: The default bank id is 2.

<no. bytes of memory - <terminator -

is 2647F

Read memory size on specified
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KEY

CODE

Table D-1. Escape Codes (Continued)

FUNCTION

GRAPHICS CONTROL SEQUENCES

ESC * <control sequence>

= Raster dump

= Display control

= Graphics text label
= Mode control

= Plot control

= Raster dump

= Status

= Compatibility mode

DISPLAY CONTROL

ESC * d <parameters>

£ & a

= ‘
= y
= & ‘
= & :

700w 0w
i~ or

Example

Exampie-

<size> i

<Xy> |

< Xy> 0

<X.y> p

Clear graphics memory

Set graphics memory

Turn on graphics display

Turn off graphics display

Turn on alphanumeric display

Turn off alphanumeric display

Turn on zoom

Turn off zoom

Set zoom size (1-16)

Set zoom position

Turn on graphics cursor

Turn oft graphics cursor

Turn on rubber band line

Turn off rubber band line

Move graphics cursor absolute

Move graphics cursor incremental

Turn on alphanumeric cursor

Turn off alphanumeric cursor

Turn on graphics text mode

Turn off graphics text mode

NOP

Ciear the graphics display, position the cursor at x=100, y=100, turn the

cursor on. and zoom 0 4 times

T e+da100,1000k 4i G

GRAPHICS LABEL

ESC # | <text label> <%, &', Y%, or »>

Send the text "X =TIME, Y=TEMP"

e ] X=TIME, Y=TEMP &

KEY

CODE

Escape Codes

FUNCTION

VECTOR DRAWING MODE

ESC * m <parameters>

<mode> a

<line type> b
<pattern scale> ¢
<pattern> d

<x1,y1x2y2> e

<xtylx2y2>t

<Xy> |

<size> m

<rotation> n

Select drawing mode (0-4)"

Select line type (1-11)""

Define line patiern (2 bytes)

Define area shading pattern (8 bytes)
Fill area, absolute

Fill area, relocatable

Set relocatable origin

Set relocatable origin to current pen
position

Set relocatable origin to graphics
cursor position

Set graphics text size (1-8)

Set graphics text orientation (1-4)

Turn on text slant

Turn off text slant
Set graphics text origin
Set graphics defaults

NOP

* 0 (no effect), 1 (clear). 2 (set), 3 (complement), 4 (jam)

** 1 (solid line) 5 (line #2) 9 (line #6)

2 (user line pattern) 6 (line #3) 10 (line #7)

3 (user area pattern) 7 (line #4) 11 (point plot)

4 (line #1) 8 (line #5)
Example: Select the set drawing mode, a graphics text size

of 2 and slanted. Set the text to be center justified. femia2moad
PLOTTING COMMANDS
ESC *= p <parameters>
R a Lift the pen
- — b Lower the pen
— c Use graphics cursor as new point
- d Draw a point at the current pen
position and lift the pen
U — e Set relocatable origin to the current
pen position

. f Data is ASCII absalute
—_— g Data is ASCII incremental
_—— h Data 1s ASCII relocatable
PR 1 Data is absolute
R | Data is short incremental
[ 3 Data 1s incremental
_—— l Data is relocatable
N z NOP

Example. Draw a box 25 units wide and 10 units high, beginning at x=100, y=50.

T epafi10050925,00,10-25,00,-10Z
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KEY

Table D-1. Escape Codes (Continued)

CODE FUNCTION

RASTER DUMP

ESC * r <parameter>

a  Start transfer
b  End transfer
¢ Erase screen

d  Turn on video

e  Return raster status

i Set all parameters to default
values

i Return raster size status
("720,360")

k  Return model number ("2647F")
< no.of dots>m  Window horizontal address
< no. of dots > n  Window vertical address
< no.ofdots>p  Window horizontal dimension
< no.ofdots>q  Window vertical dimension
< no.of dots>s  Horizontal size of picture
< no. of dots>t Vertical size of picture
< no.of dots>x X offset
< no.ofdots>y  Yofffset

z NOP

ESC * b <parameter>

<no.ofdata r  Read specified number of data
bytes> bytes (scan line) to datacomm.

<no.ofdata w Write specified number of bytes
bytes>- into graphics memory scan line.

GRAPHICS STATUS

E

Example: Read text status.
%t +s7~DCH

D-6

SC » s <parameter> *
1 Read device 1.D.
2 Read pen position
3 Read graphics cursor position

4 Read cursor position and wait for
key

5 Read display size

6 Read graphics capabilities
7 Read graphics text status
8 Read zoom status

9 Read relocatable origin
10 Read reset status

11 Read area shading

12 Read dynamics

KEY CODE FUNCTION

COMPATIBILITY MODE

ESC # t <parameter>

<0/1/2> a Set graphics input terminator
(0=CR, 1=CR EOT, 2=none}

<0/1> b Set Page Full Break strap
(0=out, 1=in}

<0/1> ¢ Set Page Full Busy strap
O=out, 1=in)

z NOP

Processor PCA switches

Example:

P open = Scaled compatibility mode
Q open = Unscaled compatibiity mode

Select a CR input terminator and set the Page Full Busy strap.

st 0aiC



COMMAND SYNTAX
<commend sequence >

ALARM S

ALARM ON %
ALARM OFF %
ALARM RING %

ALARM SILENT %

ALARM TIME <n
[:<n ) AM (or PM) &

ALARM MESSAGE
<message string - %

ALARM COMMAND
<command string.-

ALARM SHOW %

-<n

Escape Codes

Table D-1. Escape Codes (Continued)

COMMAND SYNTAX

NOTE 1: Uppercase characters in the command syntax are acceptable abbreviations (see "Abbreviated
Command Sequence” in the center column of the table). Characters in brackets "[ |" are optional.

NOTE 2: %&p escape sequences listed here are compatible with HP 2641A, HP 2645A, HP 2647A, and HP
2648A terminals; however, it is recommended that% , ¢ command sequences be used.

NOTE 3: When using the ':l.p format, the <x> and <y> values refer to source device and destination
device numbers:
1 = Left tape
2 = Right tape
3 = Display
4 = Printer

<device> defined as:
Left tape
Right tape
EXternal printer

SHared printer# <n> (where 0<n<7, i.e., SH#5)

Display
TEminai# <p>

Hp-ib# <p>[# <s>[#<m>]]
where p = primary address
m = module address
s = secondary address

DAtacomm
Null
Graphics

ALARM

LEGEND

<name> defined as:
Source (onty one may be selected)
Destination
LOG
user assigned name for cartridge tapes, printers, and Hp-ib devices)

<volume name> defined as:
user-assigned volume name (up to 6 alpha and/or numeric characters; an
alpha character must be first)

<disc file name> defined as:

user-assigned disc file name {up to 10 alpha and/or numeric characters;
an alpha character must be first). The volume name may be specified
immediately following the disc file name, separated by a semicolon (;)
(no spaces allowed). The disc drive unit number may be specified
instead of the volume name. Use either Disc # <n> or D # <n>
immediately following the disc file name separated by a colon (:) {no
spaces allowed). The volume name or drive unit number must be in-
cluded when specifying the names on a volume mounted on disc drive
no. 2.

<diac device) defined as:
DISC#<n>
where n =1 or 2 (the drive unit number)

%, c <abbreviated d ce> %

q

or
%ép <parametors> DESCRIPTION

<CR>
ON/OFF
RING/SILENT

TIME <n>:<n>[ :(n”_EAM:r
PM

MESSAGE <message string>
COMMAND <command string>
SHOW

Example: Set the alarm to ring at 10:30 AM and display the message

“Meeting in Conference Room 240 — bring progress chart”.

ALARM TIME 10:30 AM <CR>

ALARM MESSAGE Meeting in Conference Room 240 -
bring progress chart <CR>

ALARM RING <CR>

ALARM ON <CR>
ALARM % Displays the status of ALARM ON/OFF and
ALARM RING SILENT.
ALARM ON & Turns on the alarm function.
ALARM OFF % Turns off the alarm function.

ALARM RING % Causes the terminal's bell to ring continuousiy

when alarm time is reached.

ALARM SILENT % Turns off the alarm ring function.

ALARM TIME <n>:<n>
[:<n~>1 AM (or PM) &

Specifies the alarm time. The terminal's internal
clock is the reference. (See SET Time
command.)

ALARM MESSAGE

Allows you to specity a message (up to 31 char-
<message string> %

acters) to be displayed in the message line of
the disptay when alarm time is reached.

ALARM COMMAND

Allows you to specity a command (up to 31 char-
<command string~ %

acters) 1o be executed when alarm time is reached

ALARM SHOW % Displays the current alarm time, alarm message

string, and alarm command string.
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Table D-1. Escape Codes (Continued)

COMMAND SYNTAX

%, c <abbreviated command sequence - %
or

<command sequence - %&p <parametera - DESCRIPTION
APpend File [from) [to) <CR>
All <deviced)—— —<device>
Line <name> —M — <name?>
<CR> ¢disc file name> I—<disc file neme)__._|
Exampie: APpend Display to "CHAPTER 3" disc file.
APpend All Display to CHAPTER 3 %
APpend File S % ,cAPF % Append one file from previously-assigned Source de-
vice to previously-assigned destination device.
APpend Al & %, cAPA S Append all data from previously-assigned Source de-
vice to previously-assigned Destination device.
APpend Line & % .cAPLS Append a line from previously-assigned Source device

APpend File [from] <device {to] <device™ LY

APpend File [from] <device >~
fto] <disc file name~ %

APpend All [from] <device >
[to] <disc file name - %

APpend Line [trom] <device >
[to} <disc file name - &

APpend File [from] <disc file name -
[to] <disc file name - %

APpend Line [from] <disc file name -~
[to] <disc file name - %

% ,cAP F <device~ <device - %

% ,cAP F <device - <disc file name> %

% ,cAP A <device <disc file name™ %

% ,cAP L <device - <disc file name - %

% ,cAP F <disc file name ~ <disc file name~ %

% ,cAP L <disc file name > <disc file name - %

to previously-assigned Destination device.

Append a file from specified device to specified de-
vice. (If the destination is not a disc file, the com-
mand performs the same operations as the COPY
command.

Append a file from specified device to specified disc
file.

Append all data trom specified device to specified disc
file.

Append a line of data from specified device to speci-
fied disc file.

Append a file from specified disc file to specified disc
file.

Append a line of data from specified disc file to speci-
fied disc file.

Assign Source (tol <device> <CR>
Deatination— —<¢disc file> 1
LOG ——<name>
Printer —<CR>

NAME {name}—

CTUL [to]
CTUR4

<CR?>
I—(disc file’—l

Example: Assign "PLOTTER" to Hp-ib device number 4.
Assign Name PLOTTER to Hp-ib#4 <CR>

Assign Source [to) Left tape %

Assign Source [to| Right tape %

Assign Source (to| Display &

Assign Source 1o Graphics &

Assign Source [to] Hp-ib#- p %

Assign Source [to| - disc hie name S

Assign Destination [to] Lett tape %

Assign Destination {to| Right tape %

Assign Destination [to} Dispiay S

Assign Destination to- Graphics &

Assign Cestination [to! EXternal printer S

Assign Destination [tol SHared printer #5 %

Assign Destination [to]Hp-1b# - n #-n #.n LY

,cASL%
or

Tép 1S

%, cASRS
or

f4p 25
%,cASDI%
or

%ép 35
f£,cASGS
R, cASHFf .p &
% ,cA S  disc file name &
%,cADL%
or

%4p 1D
%,cADR%
ar

fep 2D
%,cADDI&
or

fep 3D
&£,cADGS
f,cADEX®
or

%p 4D

% ,cA D SH#SS

%, cADHI n &

Assigns left tape as source device.

Assigns right tape as Source device

Assigns display as source device

Assigns Graphics Memory as source device

Assigns an HP-IB device as source device

Assigns specified disc lile name as source device

Assigns left tape as Destination device

Assigns nght tape as Destination device

Assigns display as Destination device

Assigns Graphics Memory as Destination device

Assigns local printer as Destinaton device

Assigns shared printer as Destination device

Assigns an HP-1B device(s) as Destination device(s)




COMMAND SYNTAX
<command sequence -

Assign Destination [to] <disc file name - &

Assign LOG [to] <device - &

Assign Printer [to] SHared printer# <n

Assign Printer [to] HP-ib# <p - S

Assign Printer [to] EXternal Printer S

Assign CTUL [to] <disc file name - %

CTUR

Assign Name <user-defined name - {to]

<device - %

BYE %

CALENDAR%

CALENDAR <dd> %

CALENDAR <mm>/<dd> %

CALENDAR <mm>/<dd>/<yy>%

Escape Codes

Table D-1. Escape Codes (Continued)

% , c <abbreviated command sequence -
or

%4p <parameters -

%, cA D <disc file name ~ &

% ,cA LOG <device &

LY

Y % ,cAPSH# <n-

T, cCAPH? <p- %

%.cA P EX G

%, cA CTUL <disc file name: S
CTUR

% ,cA N <name - <device> %

BYE— <CR>

% ,cBYE &

%

<dd> }

CALENDAR ‘ {

%,c CALENDAR &

<mm>/<dd>[/<yy>]

% ,c CALENDAR <dd> &

% ,c CALENDAR <mm>/<dd> %

& ,c CALENDAR <mm>/<dd>/<yy > &

.

DESCRIPTION

Assigns specified disc file name as Destination device.
Assigns any device as LOG device.

Assigns the shared printer to be associated with the
name “PRINTER" of the %, c printer escape
sequences.

Assigns the HP-ib device to be associated with the
name “"PRINTER" of the %,c printer escape
sequences.

Assigns the external Printer (connected via the
13238A or 13250B) to be associated with device 4
of the 'tlp 4D printer escape sequences.

Assigns a name (up to 6 characters) to be used with
tape emulator files on the disc (e.g., CTUL (or CTUR)
R002 becomes ABCDEFR002.)

Assigns a user-specified name to any device or disc
file.

Oetaults user.group name to "user.group” on shared
printer listings.

<%

Displays the month set by the SET DATE command.

Highlights the day of the month specified in the
command of the month and year specified by the
SET DATE command.

Displays the month and day specified in the com-
mand (the day is highlighted) of the year specified by
the SET DATE command.

Displays the month (and highlights the day) of the
year specified in the command.

CLO0se———— Window?#<n> <CR>
CLOse Window#5 % % ,cCLOWPS & Removes the Message Line on the display.
CLOse Window #6 % T ,cCLOW?E S Removes the Command Line on the dispiay.
CLOse Window#7 % %,cCLOWP7 S Remoyes the Soft Key Label Line on the display.
or
ka0
COmpare All [of] <device> [to]) <device> <CR>
Fxle:‘ <name> <name>
Line <disc file name>— <disc file name>—
<CR> <CR> <CR>
Volume———(of]————<volume name> (to] <disc device! <CR>

COmpare All [of] <device -

COmpare File [of] <device -

COmpare Line [of) <device - [to] <device™ &

Exampie. Compare a file on the display with a file on a device with a user name of "SALES"

COmpare File of Diaplay to SALES <CR>

Example: Compare a file on the right tape to disc file name "FORECAST"
COmpare File of Right Tape to FORECAST <CR>

Example: Compare disc volume "ABC" on disc drive no. 2 to disc volume “ABC" on disc drive no. 1.

COmpare Volume of ABC to DISC#1 <CR>»

|to} <device - % % ,cCO A <device - <device - %

or
%4p xa yd 1M

% ,cCO F <device - <device - %
or

%ap xs yd 1F

(to] <device - T

% ,cCO L <device~ <device > %

or
%4p xayd 1B

Compare data between devices. (All}

Compare data between devices. (File)

Compare data between devices. (Line)
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Table D-1. Escape Codes (Continued)

%, c <abbreviated command sequence - &

COMMAND SYNTAX or
<command sequence - 'up <parameters - DESCRIPTION
COmpare All % %,cCO0AG Compare data between previously-assigned Source
or and Destination devices. (All)
%ip 1M
COmpare File & %,cCOF% Compare data between previously-assigned Source
or and Destination devices. (File)
%ap 1F
COmpare Line T,cCOLS Compare data between previously-assigned Source
or and Destination devices. (Line}
%4p 1B
COmpare All or File or Line [of]<name > %CO <A or F or L> <name> <name> % Compares data between user-specified device names.

[to)]<name> %

COmpare All or File or Line [of]<disc file name > %,cCO <A or F or L> <disc file name> Compares data between a disc file and a device.
[to]<disc file name>%  <disc file name> %

COmpare Volume <volume name > %,cCO V <volume name > Compares data between two disc volumes (requires
[to] DISC# <n->% DISC# <n-% two disc drives).
Copy All [from) <device> [to) <device> <CR>
Flle:‘ <name — —<name)—mM—
Line <disc file name>—- ——<disc file name>—
<CR> <CR> ——<CR>

Exampte: Copy the entire contents of the left tape to the shared printer
Copy All from Left tape to SHared printer#S <CR>

NOTE: If you want to copy binary data or graphics data, the TRANSFER command sequence should be used.

Copy—— Volume———— { from/of]————<volume name>—— [to ]—DISCI(%)— <CR>
Example: Make a backup copy of a floppy disc with volume name "MEMOS"” on another

floppy disc which is on disc unit #2. (The new disc will also be named “MEMOS"

and cannot be accessed until the original floppy is removed. It will be identified as

“duplic” until original floppy disc is removed.) .
Copy Volume of MEMDS to DISC#2 <CR> ;
Copy File (from] Source {to] Display % %,cCFSDI Transfers one file from Source device to display.
Copy File [from] Display {to] Destination % %,cCFDID Transfers all data from display workspace to Destina-
tion device.
Copy All & %.cCAS All files (current position) from previously-assigned
or Source device are transferred to previously-assigned
Tipm Destination device.
Copy % %,cCS One file (current position) from previously-assigned
or Source device is transferred to previously-assigned
%epxsydF Destination device.
Copy Line & R,cCLS One line (current position) from previousty-assigned
or Source device is transferred to previously-assigned
%4p xsyd B Destination device.
Copy All [from] <device {to] <device(s) * % % ,cC A <device <device(s) - All fites (current position) from a specified device are
or transferred to one or more specified device(s).
“ep xsydm
Copy File [from} <device - {to] <device(s)~ % % ,cC f <device - <device(s) - & One file (current position) from a specified device is
or transferred to one or more specified*device(s).
%ep xsydF
Copy Line [from) <device - [to] <device(s) - W %,cC L <device - <device(s) + & One line (current position) from a specified device is
or transterred to one or more specified device(s).
%4p xs yd B
Copy All {from] <name - [to] <name - % ,cC A <name - <name - % All files (current position) from user-assigned device

are transferred to user-assigned device. One file is
transferred if disc file.

Copy File (from} <name - [to) <name - % %,cC F <name - <name - % One file (current position) from user-assigned device
or disc file name is transferied to user-assigned device
or disc file name(s)

Copy Line {from] <name - [to] <name - % %,cC L <name - <name - % One line (current position) from user-assigned device
or disc file name is transferred to user-assigned device
or disc file name(s).

Copy Volume (from] <volume name - % ,cC V <volume name - <disc device - % Copy entire contents of a floppy disc (specified by 4
{to| <disc device - W volume name) to another floppy disc contained on ¥ ;
- another disc unit (specified by disc device number -
1 or2).
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Table D-1. Escape Codes (Continued)

%, c <abbreviated command sequence > %
COMMAND SYNTAX or
<command sequence > T p <parameters - DESCRIPTION

CReate— File—<disc filename> [of)]—<n> Llnes]-—[of]—(n> Bytes [of]—Type—I:ASCll <CR>
]‘<—CR> <CR> l*_CR> Blnary——|

Example: Create a file with the name "DRAFT" on a floppy disc.
CReate file DRAFT

CReate File <disc filename - [of} <n - Lines L3 ,€CR F <disc filename> <n>L <n> B S Creates a file with a user specified file name and a
[of] <n: Bytes S specified number of Lines of a specified number of
bytes. (Defaults are 4 lines, 256 bytes per Line.)

CReate Volume <volume name>—lonl———DJSC#In>———<CR>

Example: Create a volume with the name "FLYER™.
CReate Volume FLYER on DISC#1 <CR>

CReate Volume <volume name - [on] % ,cCR V <volume name> DISC# <n> % Formats the floppy disc (if unformatted), assigns the
DISC#<n- & specified volume name, and ciears the directory
sectors. {Volume must not be named — see Purge
Volume.)
DIAL <“string">——1—«CR>
<’string’>—|
<‘string®>—
<string> C‘ompu(er
Museum
<named>——

Example: Dial (408) 735-1550.
DIAL **(408) 735-1550 <CR>

Example: Dial "COMPUTER" (which has its telephone assigned by the ASSIGN
command).
DIAL COMPUTER <CR>

DIAL <string™ & %,cDIAL <string> % Causes the HP 13265A Modem Pad to dial the re-
quested number.

Dlsplay——— Window#<n>———<CR>

Example: Display the message “Insert the tape into the left siot.”
Display Window#S<CR>
Insert the tape into the left slot <CR>

Display Window#<n - & %,cDI W# <n- % Display workspace 1. 2, 3, or 4, Message Line (5),
Command Line (6), or Soft Key Label Line (7).
%4;B Display Soft Key Label Line (7).
EDIT File [froml <(device> (tol <device>————— <CR>
<name)—m—M8MM <name?>
<disc file name>— <disc file name)——'—l

<CR>
\—(CR)

Example: Edit disc file "REPORT1" to disc file “REPORT2".
EDITFile from REPORT1 to REPORT2 <CR>

Example: Type draft copy on the display and have it roll off to disc file "MEMO".
EDIT File fromDIsplay to MEMD <CR>

EDIT File |from] <device - [to] <device - T % ,cEDIT F <device - <device - % Allows user editing of file from specified source device
and records edited file on specified destination device.

EDIT File [trom}] <name - [to] <device - & L3 ,CEDIT F <name - <device - S Allows user editing of file from source device with the
specified name and records edited file on specified
destination device.

EDIT Fite {trom] <disc file name - %, cEDITF <disc file name~ <disc file name - W Allows user editing of file rom specified disc file name
[to] <disc file name - % and records edited file on specified new disc file name.
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Table D-1. Escape Codes (Con

%, c <abbreviated command sequence %
or
%tap <parameters -

COMMAND SYNTAX
<command sequence -

EDIT File % %,cEDITF &

EDIT File <device % % ,cEDIT F <device> &

Enable

Edit [mode]
or Record [mode]
Disable Verify [mode]
Graphics [keypad]
Numeric [keypad]
Enable/Disable Edit % %,cEorDE%
Enable/Disable Verity & %, cEorDV%S
%tap 10C (on)
%tp 9C (off)
Enable/Disable Record & %,cEorDR%
Enable/Disable Numeric & E,cEorDN&
Enable/Disable Graphics & E,cEorDG %
Enable Graphics % &,cG%
Enable Numeric & &,cN&

<device>
<disc file name>—

EXecute—E

Example: Execute the list of commands in the present file
EXxecute Right tape <CR>

%

<name>

EXecute <device or name - % %, cEX <device or name -

EXecute <disc file name - % %, cEX <disc file name - %

Command f1il

EXIT
L

Application

tinued)

DESCRIPTION

Allows user editing of file on previously-assigned
source device and records edited file on previously-
assigned destination device. (Note: same as Enabie
Edit)

Allows user editing of file on specified source device
and records edited file on previously-assigned destina-
tion device.

<CR>

Turns Edit Mode on/off.

Toggles Verify Mode. (Reads each record transferred
and compares it with the original.)

In REMOTE, transfers data from computer to destina-
tion device. In LOCAL, transfers one file from DIS-
PLAY to destination device.

Enables/disables the graphics funtions of the graph-
ics/numeric keypad.

Enables/disables the numeric functions of the
graphics/numeric keypad.

Sets numeric/graphic keypad for graphic operation.

Sets numeric/graphic keypad for numeric operation.

——<CR>

on the right tape.

Executes commands stored on the specified device.

Executes commands stored on the specified file.

T

Terminates a command file.

Terminates a subsystem (e.g.. BASIC)

e):l:-—mm
"]

EXIT Command File & %,cEXITC S
EXITApplication & E,cEXITAG
Find I Fille <(+/-1 n> lonl <devic
End {of} Dutu—l }—7<name>
Example: Find the seventh file on the left tape.
Find File 7 on Left tape <CR?>
Example: Position the right tape forward 3 files.
Find File +3 on Right tape <CR>
Example: Find end-of-data on tape with user name "MEMO".

Find End of Data on MEMO <CR>

Find File<+. —n~ [on] Left Tape % %, cFF <+, -n- L%
'cc:.rp (+. -n p 1u 2C
Find File <+, —n - {on] Aight tape % %, cFF <+.-n-R%
't‘:rp (+.-n) p2u2C
Find End [of] Data (on] Left tape % %, cFEDLS
'tc:.rp tu 3C
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Positions left tape to a relative (+,
{n) file.

-n) or absoiute

Positions right tape to a relative (+,
absolute (n) file.

—-n) or

Finds end-ot-data on left tape.




COMMAND SYNTAX
command sequence

Find End [cf] Data [on] Right tape %

FORmat——— Volume

Escape Codes

Table D-1. Escape Codes (Continued)

&, c - abbrevisted command sequence G
or

S 4p - parameters DESCRIPTION
%, cFEDR% Finds end-of-data on right tape.
or
%ip 2u 3C
——Llon]———DISC#<unit> [with] Stagger <n>——<CR>
l—--(CR)
Example: Format a new floppy disc for use on the Terminal.
(The floppy disc is in disc unit #2.)
FORmat Volume DISC#2 <CR>
% ,cFOR V DISC# <unit> § <n>%G Records soft sector information to make tloppy disc

FORmat Volume [on] DISC# <unit > {with]
Stagger <n" &

FORmat Volume [on] DISC#< unit> %

HELLO <user.group - S

Mark

Mark File Header [on] Left tape %

Mark File Header (on] Right tape %

Mark File Header [on] EXternal printer S
Mark File Header [on] SHared printer#5 %

Mark File Header [on] <name - %

Mark File Header [on] <disc file name:> %

PAck Volume <volume name: &

compatible with the terminal file system.

& ,cFOR V DISC# <unit>% Records default soft sector information (STAGGER
= 9) to make floppy disc compatible with the termi-
nal file system.

HELLO——— <CR?>
&,cHELLD <user.group™ % Enters user.group name to be used on shared printer
listing. User and group are each limited to 8 char-
acters.
File Header lon]) —<device> ————<CR>
| _<«discfile
name>
—<name> L r———|
R.cMFHLS Writes a file mark on left tape.
R",cMFHRS Writes a file mark on right tape
R, cMFHEXS Causes a Form Feed on external printer.
R,cMF HSH#S S Causes a Form Feed on shared printer.
%,cMF H <name> % Writes a file mark or causes a Form Feed on device
that has a user-assigned name.
% ,cM F H <disc file name> S Closes the specified file on the fioppy disc.
PAck Volume <volume name>———<(CR>

Exampie: Pack a floppy disc (volume) named "DATA".
PAck Volume DATA <CR>

% ,cPA V <volume name> % Deletes those files that have been purged and moves
the remaining files together.

PURGE File <disc file name> <CR>
]—Volume—(volume name’j_

Example: Remove access to a file named "PRODUCT".
PURGE File PRODUCT <CR>

Example: Remove access to a volume named "COMPANY".
PURGE Volume COMPANY <CR>

PURGE File <disc file name> % %, ¢ PURGE F <disc file name> % Removes file access to the specified file
PURGE Volume <volume name™> % %,c PURGE V <volume name> % Removes access to the specified volume. (Use CReate
command to make floppy disc useable as a new
volume.)
REName File [from] <disc file name>——(tol————<¢disc file name>———<(CR>
I—anu...c (from] <volume name> (tol <volume named>—————<CR>

Example: Rename the disc file named “MONTH3" on volume “Accounting” to “MONTH4".
REName File from MONTH3;ACCOUNTING to MONTH4 <CR>

Example: Rename the floppy disc (volume) named "YEAR78" to "YEAR79"
REName Volume from YEAR78 to YEAR79 <CR>
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Table D-1. Escape Codes (Continued)

%, c <abbrevisted command sequence - %

COMMAND SYNTAX or
<command sequence - 'up <parameters - DESCRIPTION
REName File [from] <disc file name - % ,cREN F <disc file name - <file name % Renames a disc file.
|to] <file name - %
REName Volume [from| <volume name - % ,cREN V <volume name - Renames a floppy disc (volume).
[to} <volume name - % <volume name ~ %
REPort Status [of) Command <CR>
REPort Status |of] Command % % ,CREP S C G Sends result of last command executed or current

RESume Command file %

RESume Application &

REwind Left tape %

REwind Right tape &

REwind <name - %

device state to the datacomm. if in remote. If last
command was EXecute, REPort will be returned after
EXecute terminates.

RESume Command file <CR>
T Applicat 1onj—

%,cRESC S Resumes execution of the command file after a
SUspend command is encountered.

%,cRESAS Resumes operation of a subsystem after a suspend
command is encountered.

REwind <name> <CR>
<devlce’-‘- ,_|

%,cREL S Rewinds left tape.
'tol:p tu 0C
%,cRE R Rewinds right tape.
'tolrp 2u 0C
%, cRE <name - % Rewinds tape that has a user-assigned name.
SET Time <n>:<n>[:<n>) AM <CR>
I__ pn__J

Date "<string>" <CR>
Date <mm>/<dd>/<yy> <CR>

Example: Set time to 2:15:45 PM.
SET Time 2:15:45 PM <CR>

Example: Set date to Tuesday. August 8, 1978.
SET Date "Tuesday, August 8, 1978" <CR>
or

SET Date 8/8/78 <CR>

SET T/ime <n -'<n -{.<n ‘| AM (or PM)% % ,cSET T] <n <n -[:<n -] AM or PM% Sets time on terminal.

SET Date “<date string -"

%,cSET D ** <date stiing -" % Sets date on terminal. (Maximum length of date string
is 30 characters.

SET Date <month - <days -/<year - % % ,cSET D <month -/<day -/<year - % Sets date on terminal (terminal creates date string

automatically). The date is used as the “Create
Date” in file directory

SET Program |to| program size % &, ¢cSET P program size % Allocates common memory to application program

usage. (Program size 1s allocated in multiples of 256).
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<command sequence >

Escape Codes

Table D-1. Escape Codes (Continued)
%, c <abbreviated command sequence > %

or

Sip <perameters -

SHow—T—Assignments

—Tapes

DESCRIPTION

——<CR>

—TIme

——Date

~——Volumes

Example: List all files that have "CTUL" in their name.

SHow F1

les CTUL* %

—Files
L(Hlename)J
——Purged—-l_——__'—
<

filename>

Example: List the first nine CTU emulator files for the right tape.

SHow F1i

SHow Assignments

SHow Tapes &

SHow T/me %
SHow Date &

SHow Files %

SHow Purged &

SHow Volumes %

les CTUR0DOD? %

% ,cSHAS

S,cSHTS

S, cSHT' %
%, cSHD%
% ,cSHFS

%,cSHPS

%,cSHVS

Lists current Source, Destination, Log, CTU. Printer,
device and user assigned names on Log device.

Lists current tape file and remaining tape space on
log device.

Lists current time on log device.
Lists current date on log device.

Lists the disc file names contained on each floppy disc
{volume) connected to the terminal on the log device.

Lists the purged disc file names contained on each
floppy disc (volume) connected to the terminal on the
log device.

List HP-IB device addresses and fioppy disc (volume)
names on-line to the terminal on the log device.

[1lines) [on)

Data

SKip «+/-) ™
—EEnd fof)
Page

SKip <+, -n > [lines) [on] Right tape %

SKip <+, —n- [lines] [on] EXternal printer &
SKip <+, —n= [lines)] [on} SHared printer#5 %
SKip <+,

—n> [nes] [on] <name - %
SKip Page [on] EXternal printer &
SKip Page [on] SHared printer#5 %

SKip End [of] Data {on] Left tape &

SKip End [of] Data fon] Right tape &

SUspend Command file %
SUspend Application %

%,cSK <+. -n>R%
or

Tep (+. ~n)p 2u 1C

&,c5K <+, -n> EX%
or

Tip (+. ~n)p 4u 1C

% ,cSK <+, -n> SHAS &
% ,cSK <+, —n> <name>%

%,cSKPEXS
or

%iép (ndp 4u 2C

%,cSK P SHoSH

%, cSKEDLS

& ,cSKEDR%

<CR>

<name>— [
——<device>

il

Positions right tape 10 a relative (+. - n} line.

Positions external printer to a relative (+. —n) line
(Some printers may not respond to minus sign.}

Positions SHared printer#5 to a relative (+. ~n) line.
(Some printers may not respond to minus sign.)

Positions device that has user-assigned device name
to a relative (+, —n) line.

Positions external printer to a top-of-form.

Positions shared printer to a top-of-form.
Positions left tape beyond end-of-data mark.

Positions right tape beyond end-of-data mark.

SUspend Command file <CR>
—|:Appl icat xonj—

%,cSUCH
f,cSUA %

Suspends execution of a command file.

Suspends operation of the subsystermn.
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Table D-1. Escape Codes (Continued)

% ,c <sbbreviated command sequence - &

COMMAND SYNTAX or
<command sequence - 'up <parsmeters - DESCRIPTION
TE1l—T—TErminal#<p>— "<atring>" <CR>
——<device?

—<disc file name>—

——(name)——,T

Note: Single quotes or double quotes may be used.

Example: Tell the right tape: "End of program.”
TELL Right tape "End of Program' <CR>

TEIl <device ~ "<string - & & ,cTE <device - “<string " & Transfers data string to the specified device.
TEIl TErminal# <p - "<string~" % % ,cTE TE#<p~ “<string>"% Transters data string to the specified terminal in the
network.
TEIl <disc file name - “<string - % % ,cTE <disc file name - "<string -" Transters data string to the specified disc file.
Test <CR>
TErminal#<p>

Hp-ib#<p>[#
<s>{#<m>1]

DAtacomm
Tapes
DISCS
Test® C,cTH Tests terminal.
or
%2
Test DAtacomm % %,cTDAS Tests terminal datacomm. {Hood connector must be
or used.)
% x
Test Tapes & C,cTTH Tests CTUL file 1 and CTUR file 1.

or
%4p (1 or 2)u 7C

Test TErminal#<p - % S,cTTE? <p-% Tests data path to other terminal in network.
Test Hp-ib#<m - % S, cTH? <m - % Tests a specific HP-1B interface PCA in terminal.
Test DISCS % %,cTDISCSS Tests the floppy disc units.
TRansfer All [from] <device> (tol <device> <CR>
Flle:‘ <disc file name>— ——<¢disc file name>—]
Line <name> <name)—M—— | —
<CR> <CR> ——<CR>

Example: Copy the contents of "PROGRAM1" (disc file) to "PROGRAM2" (disc file).
TRansfer File from PROGRAM1 to PROGRAM2 <CR>

Example: Copy the contents of graphics memory to disc file "TOPVIEW"
TRansfer File fromGraphics to TOPVIEW ¢CR>

NOTE: The TRANSFER command sequence copies data in 8-bit binary form. For 7-bit ASCII transfers, use
the COPY command sequence.

Transfer File [from| Source [to] Display % %,cTRFSDI% Transfers one file from Source device to dispiay.

TRanster File {fromDisplay [to] Destination % S, cTRFDID% Transfers alfl data from the current cursor posilion
in the display workspace to Destination device.

TRansfer All & %, cTRAS All files (current position) from previously-assigned
Source device are transterred to previously-assigned
Destination device.

TRansfer File & L3 ,cTRF S One file (current position) from previously-assigned
Source device is transferred to previously-assigned
Destination device
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Table D-1. Escape Codes (Continued)

% ,c <abbreviated command sequence - S

COMMAND SYNTAX or DESCRIPTION
<command sequence - 'v:lp <parameters -
TRanser Line % %,cTRLS One line (current position) from previously-assigned

Source device is transferred to previously-assigned
Destination device.

TRansfer All [from]<device -[to] <device(s) - & % ,cTR A <device ~ <device(s)> % All files (current position) from a specified device are
transferred to one or more specified device(s).

TRansfer File [from]<device -[to]<device(s) > % % ,cTR F <device~ <device(s) > % One file (current position) from a specified device is
transferred to one or more specified device(s).

TRansfer Line [from] <device ~[to]<device(s) » & %, cTR L <device™ <device(s):» S One line (current position) from a specified device is
transferred to one or more specified device(s).

TRansfer All (from]<name -[to]<name - % % ,cTR A <name - <name: % Al files (current position) from user-assigned device
are transferred to user-assigned device. One file is
transferred it disc file.

TRansfer File [from]<name -[to]<name - % %,cTRF <name - <name =% One file (current position) from user-assigned device or
disc file name is transferred lo user-assigned device
or disc file name.

TRansfer Line [from]<name -(to]<name - % % ,cTR L <name - <name> % One line (current position) from user-assigned device
or disc file name is transferred to user-assigned de-
vice or disc file name.

UNPurge File———<disc file name>——<CR>
Exampie: Unpurge the disc file named "ORDERS".
UNPurge File DRDERS <CR>
UNPurge File <disc file name - %, cUNP F <disc file name > Allows user access to a previously-purged disc file
[;<volume name ] % [;<volume name=>]% on an unpacked volume.
UNPurge——— Volume——— {onl——— discf<nd>—<CR>

Example. Unpurge the diskette mounted in disc drive #1.
UNPURGE Volume on DISC#1 <CR>

UNPurge Volume [on] DISC# <n - % S ,cUNP V DISC® <n-% Allows user access to a previously-purged diskette.

VERLfy Vo lume [on] <disc device>——<CR>

Example: Verify floppy disc (volume) on disc #2.
VERIFY Volume DISC#2 <CR>

VERify Volume [on) DISC# <n G % ,cVERVDISC# <n-% Reads entire volume checking CRC's and recording
tolerances.
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COMMUNICATIONS FLOWCHARTS

APPENDIX

E

This appendix contains reference information on termi-
nal communication flowcharts.

The flowchart in figure E-1 illustrates the overall point-
to-point communication function. The various configura-
tion parameters (switches) are included in the diagram.
Figure E-2 illustrates the way the terminal responds to
various Processor PCA switches.
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INTRODUCTION

This appendix contains character code information for

the ASCII, EBCDIC, and large character sets.
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Character Codes

Table F-1. Character Code Chart Reference Tables

CONTROL (CNTLI DISPLAYABLE
CHARACTERS CHARACTERS ESCAPE SENT FIRST
7 0 0 o (o 1 1 1 1 0 ¢} 1 1 1 1
BIT 6 0 0 1o | 1 ) 0 0 1 1
4321 ° 0 1 ol 1| of 1f of 1 0 1 Q 1 0 )
@ o\Jul P g8 N sP o @ P leumson\ P
0000 - sPlO|@; P 3 DELAY DELETE RELATIVEN] 4
NUL bLE 1 SEC CHAR SENSE )
5, 1\35n| @97 N lilalola ! ! A INSERT N CURSOR 2 a
0001 Son ocr - q SET + CURSOR \| CHAR ABSOLUTEN]
TaB uP ON SENSE ?
O AN R T AN I ! 2 8 INSERT b ’
0010 . W 2|B|RIb|r CLEAR CURSOR\| CHAR KevBOARDN| f
STX oC TAB + DOWN OF F ENABLE 3
C /3N Eyl S 19 # 3 C S C NS
NG AN .
oon . N . =43 ClS|c|s CLEAR CURSOR\{| ROLL KEYBOAR t )
Erx 0c3 ALL TABS | RIGHT uP DISABLE 4
O aNEr| T H0N\la S 4 0 T d t
0100 < RN S|4 |07 |d|t SET LEFT LURSO RO
£CT 0Ca MARGIN - [LE]FT "N Pown ENTER 's
E 5 to[ U /N, % |ser 5 - E U e u
9101 %|5|Eiu|e|u N
o1e TENG a ° RIGHT RESET NExT BINARY ‘.
ENG NAaK MARGIN TERMINAL | PAGE READ 6
F/ 6 AV, 2N\3v ) PARA & lsrant \° cursoR Vimooem\ \v
[vARI¢] . &6 Fiv |l vEGTER ALPHA HOME PREV DS t
AR SYN SEQUENCE |FIELD DOWN PAGE CONNECT !
A~ ;
G LW s R stant \ ¢ FORMAT W 9 -y
o1 e JAGw] g w NUMERIC \| CURSOR MODE SOFT i
BEL ET8 FIELD RETURN ON RESET 8
g HOME HOME
ELENG 2N U |sTant consom | romman[cumson” X
1000 {lg|w|x|h]x ALPHNUM\| (sEE MOOE (SEE DATA COM
e CAN FIELD NOTE 31 OFF NOTE 3} SELF TEST
N Y
U g Y,V/QS\[\M . . veemneN 9 vor Noispiay ' N
1001 . J Y | v fcrar 20NTaL \JFUNCTIONSN] BACK MONITOR
i b SET TAB ON TAB MODE ON
J RN J 4
10+ ‘ 26 B . [ * DISPLAY ! :
o - 1| ? 0grarnics CLEAH FUNCTIONS\ SOF T KEY (| TERMINAL
LE suB : SEQUENCE DSPLY OF F DISPLAY ON]SELF TEST
| . SOFT
Ko oo B . | N " |erase \|sranr KEY k START\{
1011 ) P A IR R A L 1 TO END UNPROTEC | DISPLAY AMIT
N £t UF LINE FIELD OFF ONLY FIELD
Logg ey 28N : ’ N - \ MEMOR Y : i
1100 . < ey . INSERT LOCK
£ £ LINE ON
J N i M BERNGIRY 290 N ]t o - v END ! MEMORY " ‘
1o O 7 N I e B ] 1 OELETE UNPROTECTN{LOCK
ke I ' LINE FIELD oFF
A + SEND
[N 14O 30N i >inserT N Team \ M " [secono
T . FiNp A CHAR PRIMARY AHY
f o RS ! WIWRAP ON | STATUS STATUS
DR RN S TR . / ?loererenO linsert\ ° J
|, . S e e jee CHAR NON-DISP
o us ‘ : WWRAP TERMINATR
1. Lowercase letter, lowercase symbol, and control character codes are A ACKNOWLEDGE fs _ FORM FEED
generated by standard terminal, but associated characters are not dis- 0 _ BELL fs  _ FILE SEPARATOR
played on the screen. Press tape test key for displayable character set.
. ) . & - BACKSPACE % — GROUP SEPARATOR
2. Single character escape sequences and control codes not listed with a Y o
function are neither acted upon nor displayed. — CANCEL LINE . -~ HORIZONTAL TAB
3. ESC H homes cursor including transmit-only fields. ESC h homes cur- % — CARRIAGE RETURN F— LINE FEED
sor excluding transmit-only fields. Q.  — DATA LINK ESCAPE " — NEGATIVE
% — DEVICE CONTROL 1 ACKNOWLEDGE
% _ DEVICE CONTROL 2 R — RECORD SEPARATOR
% _ DEVICE CONTROL 3 S —SHIFT N
% — DEVICE CONTROL 4 % — sHIFT OUT
@ — DELETE SP — SPACE
Contral Character Legend & — END OF MEDIUM % — START OF HEADING
% — eNauRY % — START OF TEXT
& _ END OF TRANSMISSION % —
key pressed . displayed . by SUBSTITUTE
while CNTL c character — ESCAPE — SYNCHRONOUS IDLE
s held dowr 7 aNK % — END OF BLOCK % — UNIT SEPARATOR
(e & — END OF TEXT % — VERTICAL TAB
standard \— decimal
abbreviation equivaient
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Table F-2. ASCII Character Set

DECIMAL ALTERNATE [DECIMAL
VALUE |GRAPHIC COMMENTS CHARACTER| VALUE |GRAPHIC COMMENTS
0 i Null (@t 64 (a Commercial at
1 i Start of heading A¢ 65 A Uppercase A
2 ks Start of text B¢ 66 B Uppercase B
3 & End of text C 67 C Uppercase C
4 N End of transmission D 68 D Uppercase D
5 % Enquiry E 69 E Uppercase E
6 & Acknowledge Fe 70 F Uppercase F
7 8 Bell G 71 G Uppercase G
8 % Backspace H 72 H Uppercase H
9 A Horizontal tabulation It 73 1 Uppercase 1
10 e Line feed J¢ 74 J Uppercase J
11 :' Vertical tabulation K 75 K Uppercase K
12 " Form feed L 76 L Uppercase L
13 & Carriage return M- 77 M Uppercase M
14 % Shift out N¢ 78 N Uppercase N
15 K | Shift in O 79 O Uppercase O
16 1 Data link escape P¢ 80 P Uppercase P
17 % Device control 1 (X-ON) Q 81 Q Uppercase Q
18 % Device control 2 R* 82 R Uppercase R
19 5% Device control 3 (X-OFF) S* 83 S Uppercase S
20 % Device control 4 T 84 T Uppercase T
21 b Negative acknowledge U 85 U Uppercase U
22 ¥ Synchronous idle A\ 86 \Y% Uppercase V
23 . End of transmission block We 87 w Uppercase W
24 b Cancel X 88 X Uppercase X
25 w End of medium Y 89 Y Uppercase Y
26 * Substitute VA 90 Z Uppercase Z
27 & Escape [t ' 91 | Opening bracket
28 s File separator A z 92 N Reverse slant
29 % Group separator | ' 93 } Closing bracket
30 % Record separator A 194 ~ Circumflex
31 % Unit separator " 2 95 _ Underscore
32 Space (Blank) 96 : Grave accent
133 ! Exclamation point 97 a Lowercase a
34 v Quotation mark 98 b Lowercase b
35 # Number sign 99 c Lowercase ¢
36 $ Dollar sign 100 d Lowercase d
37 % Percent sign 101 e Lowercase e
38 & Ampersand 102 f Lowercase f
39 ’ Apostrophe 103 g Lowercase g
40 ( Opening parenthesis 104 h Lowercase h
41 | Closing parenthesis 105 i Lowercase i
42 * Asterisk 106 j Lowercase j
43 + Plus 107 k Lowercase k
44 . Comma 108 I Lowercase |
45 - Hyphen (Minus) 109 m Lowercase m
46 . Period (Decimal 110 n Lowercase n
47 Slant 111 o Lowercase o
48 0 Zero 112 p Lowercase p
49 1 One 113 q Lowercase q
50 2 Two 114 r Lowercase r
51 3 Three 115 s Lowercase s
52 4 Four 116 t Lowercase t
53 5 Five 117 u Lowercase u
54 6 Six 118 v Lowercase v
55 7 Seven 119 w Lowercase w
56 8 Eight 120 X Lowercase x
57 9 Nine 121 y Lowercase y
58 : Colon 122 z Lowercase z
59 R Semicolon 2123 { Opening (left) brace
60 < Less than 2124 | Vertical line
61 = Equals 2125 } Closing (right) brace
62 > Greater than 2126 ~ Tilde
63 ? Question mark 127 Delete
Notes: 1. The equivalent EBCDIC character uses a different graphic.
2. No equivalent character exists in EBCDIC.
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Table F-3. ASCII (7-Bit) Character Codes

GRAPHIC DEC oCT HEX GRAPHIC DEC OoCT HEX
NUL 0 0 0 8 64 100 40
SOH 1 1 1 A 65 101 41
STX 2 2 2 B 66 102 42
ETX 3 3 3 c 67 103 43
EOT 4 4 4 D 68 104 44
ENG S S S E 69 105 45
ACK 6 6 6 F 70 106 46
BEL 7 7 7 G 71 107 47
BS 8 10 8 H 72 110 48
HT 9 11 9 I 73 111 49
LF 10 12 A J 74 112 4A
vT 11 13 B K 75 113 4B
FF 12 14 c L 76 114 4c
CR 13 15 D M 77 115 4D
so 14 16 E N 78 116 4F
Sl1 15 17 F 0 79 17 4F
DLE 16 20 10 P 80 120 S0
DC1 17 21 11 G 81 121 51
DC2 18 22 12 R 82 122 52
DC3 19 23 13 S 83 123 s3
DC4 20 24 14 T 84 124 54
NAK 21 25 15 U 85 125 5S
SYN 22 26 16 v 86 126 56
ETB 23 27 17 W 87 127 57
CAN 24 30 18 X 88 130 58
EM 2s 31 19 Y 89 131 59
SUB 26 32 1A z 90 132 5A
ESC 27 33 1B [ 91 133 SB
FS 28 34 1C \ 92 134 5C
GS 29 35 1D ) 93 135 SD
RS 30 36 1E A 94 136 SE
us 31 37 1F - 95 137 SF
SP 32 40 20 * 96 140 60

' 33 41 21 a 97 141 61
" 34 42 22 b ag 142 62
P 35 43 23 c 99 143 63
$ 36 44 24 d 100 144 64
% 37 45 25 e 101 145 65
& 38 46 26 f 102 146 66
. 39 47 27 g 103 147 67
( 40 50 28 h 104 150 68
) 41 51 29 i 108 151 69
* 42 52 2A i 106 152 6A
+ 43 53 2B k 107 153 6B
, 44 5S4 2C 1 108 154 6C
4s 5S 2D m 109 158 6D
. 46 56 2E n 110 156 6E
/ 47 57 2F o 11 1587 6F
0 48 60 30 p 112 160 70
1 49 61 31 q 113 161 71
2 50 62 32 r 114 162 72
3 51 63 33 s 1185 163 73
4 52 64 34 t 116 164 74
S 53 65 35 u 117 165 75
6 54 66 36 v 118 166 76
7 5S 67 37 w 119 167 77
8 56 70 38 x 120 170 78
9 57 71 39 y 121 171 79
: 58 72 3A z 122 172 7A
; 59 73 3B { 123 173 7B
< 60 74 3C H 124 174 7C
= 61 75 3D } 125 175 7D ( )
> 62 76 3E ~ 126 176 7E 4
? 63 77 3F "] 127 177 7F ’
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Table F-4. EBCDIC Character Codes

GRAPHIC DEC oCcT HEX GRAPHIC DEC ocCT HEX
NUL 0 0 0 SP 64 100 40
SOH 1 1 1 65 101 41
STX 2 2 2 66 102 42
ETX 3 3 3 67 103 43
PF 4 4 4 68 104 44
HT 5 5 5 69 105 45

6 6 6 70 106 46
DEL 7 7 7 71 107 47

8 10 8 72 110 48

9 11 9 73 11 49

10 12 A 74 112 4A
vT 11 13 B . 75 13 4B
FF 12 14 C < 76 114 4C
CR 13 15 D (¢ 77 115 4D
so 14 16 E + 78 116 4E
SI 15 17 F Bb 79 117 4F
DLE 16 20 10 & 80 120 50
DC1 17 21 11 81 121 51
DC2 18 22 12 82 122 52
™ 19 23 13 83 123 53
RES 20 24 14 84 124 54
NL 21 25 15 85 125 55
BS 22 26 16 86 126 56
IL 23 27 17 87 127 57
CAN 24 30 18 88 130 58
EM 25 31 19 89 131 59
cc 26 32 1A ! 90 132 5A
cu1 27 33 1B $ N 133 5B
IFS 28 34 1C * 922 134 5C
1GS 29 35 1D ) 93 135 SD
IRS 30 36 1E ; 94 136 SE
1US 31 37 1F A 9s 137 5F
DS 32 40 20 - 96 140 60
sos 33 41 21 / 97 141 61
FS 34 42 22 98 142 62

35 43 23 29 143 63
BYP 36 44 24 100 144 64
LF 37 45 25 101 145 65
ETB 38 46 26 102 146 66
ESC 39 47 27 103 147 67

40 50 28 104 150 68

41 51 29 105 151 69
SM 42 52 2A ' 106 182 6A
cuz 43 53 2B ) 107 153 6B

44 54 2C 3 108 154 6C
ENQ 45 55 2D _ 109 155 6D
ACK 46 56 2E > 110 156 6E
BEL 47 57 2F ? 11 157 6F

48 60 30 112 160 70

49 61 31 113 161 71
SYN 50 62 32 114 162 72

51 63 33 115 163 73
PN 52 64 34 116 164 74
RS 53 65 35 117 165 75
uc 54 66 36 118 166 76
EOT 55 67 37 119 167 77

S6 70 38 120 170 78

S7 71 39 121 171 79

S8 72 3A : 122 172 74
cu3 59 73 3B ’ 123 173 7B
DC4 60 74 3C L 124 174 7C
NAK 61 75 3D ’ 125 175 7D

62 76 3E = 126 176 7E
SUB 63 77 3F " 127 177 7F
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Table F-4. EBCDIC Character Codes (Continued)

GRAPHIC DEC ocCT HEX GRAPHIC DEC OoCT HEX
128 200 80 { 192 300 co

a 129 201 81 A 193 301 C1
b 130 202 82 B 194 302 c2
c 131 203 83 c 195 303 c3
d 132 204 84 D 196 304 c4
e 133 205 85 E 197 305 cS
f 134 206 86 F 198 306 C6
g 135 207 87 G 199 307 c7
h 136 210 88 H 200 310 c8
i 137 211 89 I 201 311 Cco
138 212 8A 202 312 CA

139 213 8B 203 313 CB

140 214 8C 204 314 cC

141 2158 8D 205 315 CD

142 216 8E 206 316 CE

143 217 8F 207 317 CF

144 220 90 } 208 320 DO

i 145 221 91 J 209 321 D1
k 146 222 92 K 210 322 D2
1 147 223 93 L 211 323 D3
m 148 224 94 M 212 324 D4
n 149 225 95 N 213 325 DS
o 150 226 96 0 214 326 D6
P 151 227 97 P 215 327 D7
q 152 230 98 Q 216 330 D8
r 153 231 99 R 217 331 D9
154 232 9A 218 332 DA

155 233 9B 219 333 DB

156 234 ac 220 334 DC

157 235 9D 221 335 DD

158 236 9t 222 336 DE

159 237 9F 223 337 DF

160 240 AO \ 224 340 EO

~ 161 241 A1l 225 341 E1
5 162 242 A2 S 226 342 E2
t 163 243 A3 T 227 343 E3
u 164 244 A4 U 228 344 E4
v 165 245 AS A% 229 345 ES
w 166 246 Ab W 230 346 E6
X 167 247 A7 X 231 347 E7
y 168 250 A8 Y 232 350 E8
z 169 251 A9 2 233 351 E9
170 252 AA 234 352 EA

171 253 AB 23S 353 EB

172 254 AC 236 354 EC

L 173 255 AD 237 355 ED
174 256 AE 238 356 EE

175 257 AF 239 357 EF

176 260 BO 0 240 360 Fo

177 261 B1 1 241 361 F1

178 262 B2 2 242 362 Fa2

179 263 B3 3 243 363 F3

180 264 B4 4 244 364 F4

181 265 BS S 245 365 FS

182 266 B6 6 246 366 Fo

183 267 B7 7 247 367 F7

184 270 B8 8 248 370 F8

185 271 B9 9 249 371 F9

186 272 BA 250 372 FA

187 273 BB 251 373 FB

188 274 BC 252 374 FC

] 189 275 BD 253 375 FD
190 276 BE 254 376 FE

191 277 BF 255 377 FF




Table F-5. Coding the Large Character Set

The elements of the Large Character Set are associated

‘ with the keyboard as pictured below:

.

@@?@D@

o I

)
PONOOEHOHONDENS |
Goabaneocbodoe
Binbooosenonoj
@[')@@@\L =

J

Character Codes

Each large character is actually made up of nine charac-
ter segments. An example of constructing the letter “B”

using the Large Character Set follows:

oo "y, 1y %, i )
| o | = . 8 647 E /e E] 79 ] ) y .
. 5 Gal Fe, HaN %M | £ 1] FM
II ‘l ll" ll&. 3 . »
L 2 F /4 R L8 A 3 ’ Py
. z . 2 [ e J oL U oL
LY R4 L ’
ce —_ %, ' y G 0o . S Gbe h e s
ce . 4 ’ L Gel SaL | mmm aaa EE W HD
ICe Ly 3 s 3. \ L4
6Ce U 00 < 2 H /47 T 9 | 0 h e
GCL Gal EE 3 £ £E
' P P - ’ ¢
3¢<D ] 0 — 1, I 0 U 70 [ $- ’e
e N Bl I e wn oy @
[ [ y ) ’ T ’
8 sIC 8 L D J 0 U 00 b /e N - 1.
Gal Fe, L ) FL 13 [Ty F,
) ’ 14+ g+ s 8 r 2 ] I’
w2 BRG] s . RS
3 oal . 5 £ E HK O C G, 0 oL G,
' ¢ s b ’ L ’ ) ¢]
[ 0 L} FaC a] .0 0 x 1:4 d )
G, £ olL L Fa £E oM p /L | v
1o vy, 1y $C- ¢, 1.
] 0 5 Feo H /87 M 070 Y 2:D ' ', } 5
1L GaL £t £ E 3 ¢ G, q 62 1L
T X $)s "y, Ve
W 1:A 8 /b B /48 % 08B Z 3¢D F ¢ ', ~ i
GeL FalL £ E FaM £ ( £
' 4. g - "y
4+ ? >D C 0 00 [ 0 ', - ',
4 £ oal - FaM F q 67 < 1L
|‘. Il‘. ll‘. ' ' »
8 548 D 00 :) /&L \ 2:) h /e t C
’ L GaL FaL £ £ £E oL
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command, FORmat volume ..................... 5-25
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command, TEIl ................................ 5-30
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command, TRansfer ............................. 7-4
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communication protocols ........................ 9-2
communication switch settings .................. 8-1
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completion codes, device control ................. 5-33
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configuration, datacomm ....................... 12-1
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control codes, tape control ............ ... ... ... 5-34
control, graphics ............ .. o ool 4-1
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control, graphics memory ................ ... ..., 4-9
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copy all ... .. 5-37
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copy command ... 6-8
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CTUR .. e 5-12
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