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About
This Book

This book describes how to develop programs that use special features
of the Pr200™ terminal in both nomcolor and color versions, It shows
how your program communicates with the temminal when formatted screens
are used.
If you are reading this book, it is assumed that you know:

e How the PT200 terminal works.

e The PRIMS™ operating system and one of Prime's text editors
(EMACS or ED).

e A high-level 1language such as (OBOL or FORTRAN and the
lanquage's subroutine statements.

e How to install applications into PRIMDS.

ORGANIZATION OF THIS BOOK

This book is organized into two parts.

The first part examines PT200 Block mode programming., It oonsists of
four chapters, as follows:

e Chapter 1 presents programmable features and introduces PI200
command syntax.

xi



° Cnaptgr 2 describes how to set the terminal to half duplex so
that it can interact in Block mode. The discussion also shows
how to set terminal characteristics and how to reset the

terminal to its origimal state when a program finishes
executing.

o Chapter 3 describes how to set terminal modes and how to create
and send formatted screens. Topics include the use of cursor

ocontrol, visual attributes, logical attributes, and ocompressed
commands.

® Chapter 4 describes line and block drawing graphics.
The second part consists of two reference chapters:

o Chapter 5 is a dictionary of commands that control Pr200 modes,
such as Block/Character mode, Logical Attributes mode, and Data
Stream Compatibility (DSC) mode.

e Chapter 6 is a reference quide of commands that usually cause
immediate screen action — Blank Screen, Cursor Forward, etc.
The chapter is organized by function, and commands are
cross—referenced within the chapter.

The four appendixes provide quick-reference lists and tables of PT200

commands and escape sequences as well as an appendix oomparing the
features of the Pr200 and the PST 100 terminals.

(QONVENTIONS USED IN THIS BOOK

The following list summarizes the conventions used in this book.
Ttem Convention

Escape Character Throughout this document, the escape
character appears as ESC when it is part of
an escape sequence., This is done for
documentation purposes only.

Spaces in Escape Often, the components of an escape sequence
Sequences are separated by spaces. For example, Yyou
may see the following sequence:

ESC[>4:;7m

The escape character, left bracket,
arquments, and final character are
separated for clarity., Do not enter the
spaces as part of the sequence or you will
receive an error message.
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ADDITIONAL PT200 PUBLICATIONS

The PT200 Graphics Option Programmer's Reference Guide (DOC8719-2LA)
explains how to use the PT200 Graphics Option in order to program
graphics in monochrome and color.

The PT200 Installation Instructions Guide (IDR8619-1XA) describes how
to unpack, oconnect, and verify operation of a new Pr200 termminmal. It
also provides quidelines and instructions for correcting problems with
the teminal.

The PT200 Terminal Primer (DOC8620-2LA) contains basic operating and
maintenance instructions for the Pr200 terminal. This book is an
introductory guide for all Pr200 terminal users.

ADDITIONAL PRIME PUBLICATIONS

The Subroutines Reference Guide (DOC3621-190) provides detailed
descriptions of Prime subroutines.

The Guide to Prime User Documents (DOC6138-3PA) is a catalog of books
available on Prime's hardware and software products. Refer to this
quide for sources of further information on PRIM)S commands, PRIMDS
subroutines, EMACS, ED, and programming languages.
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Introduction

Pr200 TERMINAL FEATURES

The PT200 terminal is Prime's general purpose terminal. It transmits
data in both Block and Character modes. Pr200 capabilities include
Data Stream Compatibility (DSC) mode as well as a variety of other
modes. In addition to the ANSI-standard features, the range of
features that tailor the terminal to PRIMDS, Prime's operating system,
include:

@ Programmable visual attributes. These attributes define how
characters will be displayed. For example, you can display
information underlined in a blinking, half-intensity field.
With the Pr200 Color Terminal, information can be displayed in
color. Chapter 3 discusses visual attributes. You can assert
visual attributes in both Character and Block modes.

® Programmable logical attributes. These attributes define the
kinds of information a user can enter. For example, logical
attributes can determine that a user must enter only numbers
when the cursor is within a particular area. Chapter 3
discusses logical attributes. You can assert logical attributes
only in Block mode.

e Controllable modes. These modes change terminal characteristics
dynamically. Chapter 3 discusses modes and their interactions.
DSC mode has a particular effect on certain of these modes.
Refer to Chapter 5 for information related to DSC mode
operations. Chapter 5 also provides a reference dictiomary of
all Pr200 mode commands.

1-1 Seocond Edition
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e Configurable display memory and programmable cursor movement.
These features set the size and characteristics of display
memory and control cursor movement from within an application
program., Chapter 3 discusses these features.

® Native graphics capability and Tektronix graphics option
availability in monochrome or color. These functions enable you
to draw vectors; plot graphs; draw, label, and fill in
polygons. Four colors can be displayed at any one time. See
the PT200 Graphics Option Programmer's Reference Guide.

DATA TRANSMISSION MODES

The PT200 transmits data in either Character or Block mode. The
definitions that follow indicate the appropriate circumstances for
each,

Character Mode

When the Pr200 is in Character mode, each key pressed on the keyboard
causes a character or oommand sequence to be sent to the CPU.
Characters appear on the display screen only if the program receiving
the characters sends them back to the terminal. That is, the PT200
displays characters or performs operations only when it receives them
from the CPU.

Block Mode

When the PT200 is in Block mode, data entered is stored in the terminal
and appears on the display screen. The stored data is transmitted as a
block when the user presses the Enter key. The CPU intervenes only
when the user presses the Enter key. This not only saves CPU cycles
but reduces traffic on the commmication line between the terminal and
the CPU. When a user is interacting with a formatted screen that
asserts logical attributes, the terminal must be in Block mode.

DATA STREAM COMPATIBILITY (DSC) MODE

DSC mode is a Block mode operation in which the Pr200 emulates certain
features of an IBM 3270-type display station for interaction with an
IBM host. DSC mode dictates how certain of the other oontrollable
modes are set and operate. Chapter 5 provides information related to
DSC mode operation,

Second Edition 1-2
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Pr200 COMMAND SYNTAX

Most terminal instructions begin with an escape character. The
characters following the escape tell the terminal what to do. Here are
a few examples which illustrate most of the possible escape command
formats. Note that in the following examples, spaces are used for
clarity and are not part of the sequence.

EsC ? Clear Screen.

ESC $ E Blank Screen.

ESC[4C Cursor Forward; the four is an argument

T that tells how many character positions to
move,

ESC [ 4;10 £ Horizontal and Vertical Position; move to

line 4, column 10.

ESC [ >2;>10;>12 h Set three modes. This example sets the
terminal to Character mode, activates the
functions printed on the mnumeric keypad,
and locks visual attributes.

If a command can take more than one argument, the argquments are
separated with a semicolon (;).
Camands are often sent to the termimal as a group. Each escape

character marks the beginning of a new command. The following example
shows four commands as they would appear in a line of code.

ESCI5CESCA  >10ESC[3CESC[>00

Note that same escape sequences use the greater-than symbol (>) as part
of their arquments. For example, you may see the following sequence:

ESC[>m

The greater-than symbol is used as an ASCII character only — it does
not have its mathematical meaning.

Control characters may also be commands. For example, Return

(CONTROL-M) and Backspace (CONTROL-H) tell the terminal to perform
actions.

1-3 Seocond Edition
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ENTERING ESCAPE CHARACTERS IN SOURCE PROGRAMS

The way you enter escape characters into source programs depends upon
the program editor you are using.

If you use ED to enter source code, enter a caret (°) and the octal

value for Escape, which is 233. A program statement oontaining an
escape follows:

MOVE '"233[10g' TO TEMP.

In EMACS, you must precede the escape character with CONTROL-X Q
(g_quote command). This command "quotes" the character following it
instead of interpreting that character as an EMACS command. The escape
character displays on the screen as the delete character .

After you enter the escape, a program statement might look like the
following example.

MWVE f[10g' TO TEMP.

Note that throughout this book, the character appears as ESC.

SENDING QOMMANDS TO THE TERMINAL FROM A PROGRAM

A program can send a command to the terminal in one of two ways:

e By using the host language's I/O facilities.

® By using PRIMS subroutines.
An example of the first method is this COBOL I/O statement which sends
a DCS command to the terminal:

DISPLAY 'ESCPESC\'.

For this ocommand, and for many others, host language I/O displays the
text. However, (DOBOL and other programming languages append a carriage
return/new-line character to the end of the displayed text and the

cursor moves to the beginning of the next line.

Second Edition 1-4
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If you want to leave the cursor on the same line as the displayed
characters, you may be able to use a host I/0 command to suppress the
carriage return/line feed character. For example, in Prime's version
of QOBOL, you oould use the following statement:

DISPLAY 'ESCPESC\' WITH NO ADVANCING.

This statement leaves the cursor to the right of the displayed text.

An alternative method is to use the PRIMDS TNOUA subroutine. TNOUA
does not append a new-line character to text. For example:

MOVE 'ESCPESC\' TO TEXT.
MOVE 4 TO LENGTH.
CALL 'INOUA' USING TEXT, LENGTH.

Note

It is good programming practice to send a Disable Manual Input
command when you begin creating a formatted screen. This
ocommand insures that the characters sent to the terminal by a
program are not intermingled with characters typed at the
keyboard. After a formatted screen has been filled in, the
program should send an Enable Manual Input oommand. See
Chapter 6 for more information on these commands.

SENDING QOMMANDS FROM THE KEYBOARD OR FROM A CPL PROGRAM

Most PT200 commands and sequences may be sent to the terminal directly
from the keyboard while at PRIMS command level. In addition, you may
use the PRIMIS TYPE command interactively or from within a CPL program
to send PT200 commands. However, in both cases, the PRIMS command
processor attaches special significance to certain characters, such as
the left-bracket ([) and the semicolon (;). Since many PT200 commands
contain one or both of these characters, you should ensure that PRIMS
does not attempt to interpret these characters, or unexpected results
may occur. The following sections describe how to avoid these
problems.

1-5 Seocond Edition
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Sending Commands From the Keyboard

As you type a Pr200 command string at command level, Primos echoes each
keystroke back to your terminal, causing the ocommand string to be
interpreted. However, when you press the Return key, PRIMS then
attempts to execute the command string as a PRIMDS oommand. Because
PT200 command strings are invalid PRIMDS commands, PRIMDS produces an
error message. Consequently, the error message causes the command
string to be sent to the temminal a second time.

To prevent this from happening, type your PRIMDS KILL character just
before pressing the Return Kkey. (To determine your PRIMDS KILL
character, use the TERM -DISPLAY command.) The KILL character tells
PRIMDS to ignore the command string just typed, thus preventing the
conmang string from being interpreted a second time as a PRIMS
command.

Sending Commands From Within a CPL Program

To send PT200 command strings to the Pr200 terminal from within a CPL
program, use the PRIMDS TYPE command. To prevent embedded characters
in the command (such as [ and ;) from being erroneously interpreted by
CPL, enclose the command string in single quotes. For example:

TYPE 'ESC [ >13;>10;>11 h'

If single quotes are not included, executing the above command produces
the following error message.

Function call contains too many left brackets. (EVAL_AF)
Error in variable or command function reference. (std$cp)

Note

The TYPE command appends a carriage return/line feed character
following the text in the command line. Therefore, do not use
the TYPE command if you want to leave the cursor at a specific
location on the screen.

RECEIVING INFORMATION FROM THE TERMINAL

When the terminal sends information to the host, the information is
transmitted in a stream that does not terminate with a carriage return.
Therefore, your program should use the PRIMOS TI1IN subroutine. This

subroutine reads characters from the terminal.

Second Edition 1-6
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The TLIN subroutine returns one character at a time to your program.
Each character is returned in the low-order byte of a 16-bit halfword
(datatype COMP, INTBEGER*2, or FIXED BIN(15)). The contents of the
high-order byte of the 16-bit halfword are undefined. Therefore, your
application program should ignore the high-order byte and use only the
low-order byte of the returned halfword.

1-7 Seocond Edition
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Creating the Terminal
Environment

This chapter shows how to set the communications controller to half
duplex and how to set terminal characteristics using the Device Control
String (DCS) command.

Half-duplex operation is established when a subroutine tells the
communications controller not to echo information sent to it by the
terminal, until there is a command to enter the information.

In Character mode many editing commands are executed in half duplex,
especially those that use letters of the alphabet. These letters do
not appear on the screen, because half duplex doesn't interpret them
literally. When the oommand CONTRQL A is issued, the cursor moves to
the beginning of the line, but the letter A is not displayed.

In Block mode all activity takes place in half duplex. For example, if
the user wants to £ill in a form, the host program creates the form,
the user fills it in, then the completed document is entered and sent
to the host all at once instead of letter by letter.

Full-duplex operation 1is established when a subroutine tells the
ocommunications controller to echo information sent to it by the
terminal.

Character mode is a full-duplex operation when the user is inserting
text. Every letter is interpreted literally and echoed back onto the
screen by the commmnications controller. If the user enters the letter
W, this letter appears on the terminal display.

2-1 Second Edition
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THE PRIMDS DUPLXS SUBROUTINE

The first thing a program must do when creating a Block mode form is to
place the commumnications controller into half duplex with the PRIMS
l:.UPLX$ subroutine. This ensures that when the terminal transmits
J..nformation to the CPU, the CPU does not immediately transmit the same
information back to the terminal.

Before a program sets the coomunications controller to half duplex, it
should first record the commumications state so that it can return the
controller to that state when the program finishes executing.

To retrieve the current ocommunications oontroller state, call the
DUPLX$ subroutine with an argqument of -1. PRIMDS returns a number that
describes the current state as the value of the DUPLX$ function. 1In
QOBOL, you use a subroutine written in another lanquage, such as
FORTRAN, to receive this state. For example:

SUBROUTINE GETDUP (DUPLEX)
INTEGER*2 DUPLEX, DUPLXS
DUPLEX=DUPLXS (-1)

RETURN

END

Invoke this as follows:
CALL 'GETDUP' USING SAVE-COMM.

SAVE-COMM now oontains the current oommmications state. For
information on how to interpret this value, see the Subroutines
Reference Guide.

To tell PRIMS to interact in half duplex, use the following
statements:

MOVE 49152 TO TEMP.
CALL 'DUPLXS' USING TEMP.

The 49152 value will be interpreted as a binary bit pattern when it is
received. This value, along with others that you might wish to
transmit, specifies the new communications controller state.

Before the program terminates, the initial state can be restored by
calling DUPLX$ with the value returned in the first step.

CALL 'GETDUP' USING SAVE-QOMM.

Second Edition 2-2
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CREATING THE TERMINAL ENVIRCNMENT

THE DEVICE CONTR(L STRING QOMMAND

The PT200 Device Control String (DCS) command is used to tell a program
what the current terminal settings are and to change those settings. A
program usually sends the DCS ocommand to the terminal in three
situations:

e Before a program changes the terminal state, The terminal
responds by telling the program its current state.

® Before the user interacts with the terminal. Here the program
sets the terminal into a known state.

® Before terminating. The program puts the terminal back to its
previous state.

The first time a program sends the DCS, the command is sent with no
arguments. The PT200 responds by tranamitting the current termimal
state., For example:

DISPLAY 'ESCPESC\'.

After the termimal receives this command, it transmits a stream of 20
bytes to the program. This character stream represents the current
terminal state. The stream has the following structure:

ESCPbytelbyte2 bytelbyte2~. . .bytelbyte2ESC\

The tilde character delimits each group of bytes in the string.
Although this example shows byte pairs, each group may consist of one,
two, or three bytes between tildes.

After the program receives the DCS, it must translate bytes into binmary
bit strings in order to interpret the received DCS. 1In this form, each
bit (or set of bits) represents a terminal state or characteristic,
Table 2-1 defines these bits. For example, if bit 2 in GS4 is 0, the
PT200 color terminal is operating in monochrome mode. If bit 2 of GS4
is 1, the terminal is operating in oolor mode. If the Pr200 is a
monochrame terminal, bit 2 of GS4 will always be 0. If a bit is set,
it means that a state is set. If a series of bits can represent more
than one state, these states are shown in numerical order.

Alternatively, a program may simply store the entire DCS string so that
it can restore the teminal state by sending the entire string back to
the terminal., This is useful when the program does not actually use
the information in the DCS, except to restore it later.

2-3 Second Edition
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Such a program receives the DCS and stores it in memory, sends its own

DCS or PT200 mode commands to change the terminal state, and later

sends the original DCS to restore the terminal state before the program

teminates.
Table 2-1
Device Control String Bits
Group Byte Bit Meaning
1 1 Bit 5 Hard/Soft Scroll (0 = Hard,l = Soft)
Bit 3, 4 Screen Size (see note below)
00 80 x 24
0l 80 x 48
10 132 x 27
11 160 x 24
Bit 2 Page/Line (0 = Page,1 = Line)
Bit 1 Character/Block mode (0=Character,l=Block)
Bit 0 Local/Online (0 = Local,l = Online)
1 2 Bit 5 Modem Link (always = Computer)
Bit 1-4 Emulation Standard (always = ANSI)
Bit 0 Reserved for future use
2 1 Bit 3-5 Reyboard Repeat Rate
(in characters per second)
000 No repeat
001 5 cps/short delay
010 10 cps/short delay
011 15 cps/short delay
100 5 cps/long delay
101 10 cps/long delay
110 15 cps/long delay
111 Reserved for future use
Bit 2 Keyboard Click (0 = Off,1 = On)
Bit 1 Screen Video
0 = Light characters on dark background
1 = Dark characters on light background
Bit 0 Control Representation mode (0 = Off,1 = On)
2 2 Bit 5 DSC mode (0 = Off,1 = On)
Bit 4 Soft Lock Option (0 = Off,1 = On)
Bit 3 Function Termination mode (0 = Off,1 = On)
Bit 2 Send Tabs mode (0 = Off,1 = On)
Bit 1 Numeric/Function Keypad
0 = Numeric Keys
1 = Function Keys
Bit 0 Margin Bell (0 = Off,1 = On)

Second Edition
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CREATING THE TERMINAL ENVIRONMENT

Table 2-1 (continued)
Device Control String Bits

Group Byte Bit Meaning

3 1l Bit 5, 4 Reserved for future use
Bit 0-3 Host Baud Rate (50/75/.../19.2K) — cannot
be altered here

0000 - 50 1000 - 1800
0001 - 75 1001 - 2000
0010 - 110 1010 - 2400
0011 - 134.5 1011 - 3600
0100 - 150 1100 - 4800
0101 - 300 1101 - 7200
0110 - 600 1110 - 9600
0111 - 1200 1111 - 19200
3 2 Bit 5, 4 Reserved for future use

Bit 0-3 Auxiliary Baud Rate (50/75/.../19.2K)
— cannot be altered here
(Same bit patterns as host baud rates)

3 3 Bit 5 Frame (0 = One Stop Bit, 1 = Two Stop Bits)
— cannot be altered here
Bit 4 Rollover (0 = disabled,l = enabled)

Bit 1-3 Parity (Space/Mark/0Odd/Even/8-bit none)
— cannot be altered here
000 - Space (7-bit)
001 - Mark (7-bit)
010 - odd (7-bit)
011 - Even (7-bit)
100 - None (8-bit)
Bit 0 Duplex (always = Full)
— cannot be altered here

4 Bit 4, 5 Cursor Type
00 - Underline
01 - Blinking Underline
10 - Block Cursor
11 - Blinking Block Cursor

Bit 2 Monochrome/Color mode
0 = Monochrome
1 = Color

Bit 3 Reserved for Future Use

Bit 0, 1 Soft Scroll Speed
00 - 1 (Slowest)
01 -2
10 - 2
1] - 4 (Fastest)
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Table 2-1 (continued)
Device Control String Bits

J )

Group Byte Bit Meaning
5 1 Bit 5 Line Truncate mode
0 = Wrap cursor to next line at line end
1 = Leave cursor at line end
Bit 4 Line Feed/New Line mode
0 = Move cursor vertically to next line
1 = Move cursor to beginning of next line
Bit 3 Visual Attribute Lock mode
0 = Apply SGR value to character
1 = Lock SGR value to position
Bit 2 Insertion/Replacement mode
0 = Replacement
1 = Insertion
Bit 1 Send/Receive mode
0 = Local display of keyed input
1 = Transmit keyed input
Bit 0 Erasure mode
0 = Erase unprotected data only
1 = Erase protected and unprotected data
5 2 Bit 5 Host Notification mode
0 = No host notification
1 = Send host notification
Bit 4 Transparent Data mode
0 = X-ON, X-OFF, CIRL-P sent immediately
1 = X-ON, X-OFF, CTRL-P stored in buffer
Bit 3 Selective Data Trap mode
0 = Act on all oontrol characters
1 = Act on all ocontrol characters except
carriage return and horizontal tab
Bit 2 Local Cursor Action mode
0 = Perform cursor action locally
1 = Send control code or sequence to host
Bit 1 Selected Area Transfer mode
0 = Send selected data only
1 = Send data as determined by
Unprotected/Modified mode
Bit 0 Reserved for future use

Second Edition
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Table 2-1 (continued)
Device Control String Bits

Group Byte Bit Meaning
6 Bit 5 One/Two Page Boundary mode (see note below)
0 = One Page
1 = Two Page
Bit 4 Unprotected/Modified mode

0 = Transmit Unprotected data

1 = Transmit Modified data
Bit 3 Screen Wrap mode

0 = No screen wrap

1 = Screen wrap
Bit 2 Null/Space mode

0 = Use null as pad character

1 = Use space as pad character
Bit 1 Logical Attributes mode (Off/On)

0 = Logical Attributes not asserted

1 = Assert Logical Attributes
Bit 0 Auto Line Feed mode (Yes/No)

0 = No auto line feed

1 = Auto line feed

Note

If a single DCS oommand sets both the Screen Size and the
One/Two Page Boundary to oonflicting screen lengths, the
One/Two Page Boundary value takes precedence. This occurs only
when both are defined within the same DCS command. In all
other cases the Screen Size value takes precedence.

Interpreting DCS Bytes

To interpret a DCS byte, convert the DCS character into its ASCII
hexadecimal number and subtract 20 (Hex). This gives a number between
0 and SF. After converting the byte to a number, convert it to a bit
string. For example, the space character (20 Hex), after it is
oconverted, represents a bit pattern of all =zeroes (0000 0000). As
another example, the = character has a Hex value of 3D. Subtracting 20
Hex yields 1D, which is the bit pattern 0001 1101.

After the Pr200 receives the DCS command with no arguments, it might
return the following string:

ESCPI “L""..P" ~"&TTESC\
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Only 11 of the 20 bytes sent by the terminal need translation. This is
because four characters delimit the string (ESC P and ESC \) and five
characters (the tildes) act as separators. Note that spaces are
returned as part of this sample DSC string. A Space character is
interpreted as a byte containing all zeroes.

The following four steps illustrate oonverting the second grouping
(which are the two characters, L and double—quote):

1. Look at Table 2-2 for the Hexadecimal equivalents of these two
characters. This yields 4C and 22.

2. Subtract 20 Hex from both numbers. This yields 2C and 2.

3. Convert these two numbers into bimary. This yields 0010 1100
and 0000 0010.

4. Read the value of the last six bits of each string from Group 2
of Table 2-1.

The L translates into:

Group 2, Byte 1

Bit 1
0 Repeat rate of medium with a long delay
1
1 KReyboard Click Set
0 White letters on a black background
0 Control Representation off

The double quote translates into:

Group 2, Byte 2

Bit 0 DSC mode off

Soft Lock Option off
Function Termination mode off
Send Tabs mode off

Function Keypad activated
Margin Bell off

OHOOO

Table 2-2 shows numerical equivalents for the 1low-half (first 128
characters) of the PT200 character set, which contains the standard 128
ASCII characters. Table C-1 in Appendix C shows numerical equivalents
for the all 256 characters of the PT200 character set. Note that the ~
character in both tables represents the Ctrl key, except in the case of
" which is the Ctrl key plus the caret (") key.

Second Edition 2-8
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Table 2-2
Numerical BEquivalents to ASCII Characters
Decimal Octal Hexadecimal ASCII Mnemonic

0 0 0 " NUL
1 1l 1 “A StH
2 2 2 “B STX
3 3 3 “c ETX
4 4 4 D EOT
5 5 5 “E ENQ
6 6 6 °F ACK
7 7 7 G BEL
8 10 8 “H BS
9 11 9 1 HT

10 12 A g LF
11 13 B “K VT

12 14 C “L FF
13 15 D M CR

14 16 E N SO

15 17 F o) SI

16 20 10 ‘P DLE
17 21 11 “0 DC1
18 22 12 “R DC2

19 23 13 °s DC3
20 24 14 T DC4

21 25 15 ‘U NAK
22 26 16 v SYN

23 27 17 W ETB

24 30 18 X CAN

25 31 19 Y EM

26 32 1A °Z SUB

27 33 1B 1 ESC
28 34 1C “\ FS
29 35 1D "1 GS
30 36 1E o RS

31 37 1F c Us

32 40 20 SPACE
33 41 21 !

34 42 22 "

35 43 23 #

36 44 24 $

37 45 25 %

38 46 26 &

39 47 27 '

40 50 28 (

41 51 29 )

42 52 2A *

43 53 2B +

44 54 2C '
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TABLE 2-2 (continued)
Numerical Bgquivalents to ASCII Characters

Decimal Octal Hexadecimal ASCII Mnemonic
45 55 2D -
46 56 2E .
47 57 2F /
48 60 30 0
49 61 31 1
50 62 32 2
51 63 33 3
52 64 34 4
53 65 35 5
54 66 36 6
55 67 37 7
56 70 38 8
57 71 39 9
58 72 3A :
59 73 3B ;
60 74 3C <
61 75 3D =
62 76 3E >
63 77 3F ?
64 100 40 @
65 101 4] A
66 102 42 B
67 103 43 C
68 104 44 D
69 105 45 E
70 106 46 F
71 107 47 G
72 110 48 H
73 111 49 I
74 112 4A J
75 113 4B K
76 114 4C L
77 115 4D M
78 116 4E N
79 117 4F 0}
80 120 50 P
81 121 51 Q
82 122 52 R
83 123 53 S
84 124 54 T
85 125 55 U
86 126 56 \Y4
87 127 57 W

Second Edition
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Table 2-2 (continued)
Numerical Bquivalents to ASCII Characters

Decimal Octal

Hexadecimal ASCII Mnemonic

88 130 58 X
89 131 59 Y
90 132 5A /A
91 133 5B [
92 134 5C \
93 135 5D ]
94 136 5E "
95 137 5F _
96 140 60 *
97 141 61 a
98 142 62 b
99 143 63 c

100 144 64 d

101 145 65 e

102 146 66 f

103 147 67 g

104 150 68 h

105 151 69 i

106 152 6A 3

107 153 6B k

108 154 6C 1

109 155 6D m

110 156 6E n

111 157 6F o

112 160 70 P

113 161 71 q

114 162 72 r

115 163 73 s

116 164 74 t

117 165 75 u

118 166 76 v

119 167 77 w

120 170 78 X

121 171 79 y

122 172 7A z

123 173 7B {

124 174 7C |

125 175 7D }

126 176 7E ~

127 177 7F DEL

2-11
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Setting Terminal States Using the DCS Command

In the last section, you saw that when the PT200 receives a DCS that
does not oontain arquments, it transmits its current state back to the
CPU. If the DCS command ocontains arguments, the Pr200 uses these
arquments to set the temminal to the states indicated. A DCS argqument
consists of one, two, or three characters (or bytes). The procedure
for constructing a IDCS character to be used in a DCS arqument is just
the opposite of the procedure illustrated in the last section for
interpreting the character.

When sending a DCS to the teminal, you must include all characters
that could occur in an argument or you can omit all characters between
two tildes. You would omit a grouping (but not the tilde separator) if
the states indicated by those bytes will not change. Consequently, the
way to amit an argument is to send adjacent tildes. Only changed
groups need be sent. However, be sure to send tildes for placement
purposes whether or not you send character arguments.

The following steps show how to construct a DCS byte and how to send it
to the terminal,

1. Determine the bit pattern needed for the settings. For
example, if you want to set the terminal so that it is Online,
in Character and Page mode, 132 x 27 format, and set to Soft
Scroll, the bit pattern for the first byte in group 1 would be
0011 0001.

2, Translate the bit pattern into a number. This pattern
translates to 31 Hex.

3. Add 20 Hex. This yields 51 Hex, which is the ASCII character
Q. (See Table 2-2)

4, Send the DCS command with the new settings as follows:

ESCRQ """ EsC\

Note that the Space character (20 Hex) represents a bit pattern
of all zeroes. In the example above, all bits in Group 1, Byte
2 will be set to zero.

Second Edition 2-12
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CHANGING TERMINAL DEFAULTS WITH CPL

When you turn on the terminal, it is in its default state. Some modes
are set; others are reset. There is no reliable way of knowing what
these default states are when you log in, If you want to be sure the
terminal will be in a known state when you log in, add a DCS command to
your IOGIN.CPL file. ‘The following ED example shows how the PRIMDS
TYPE command may be used to send a DCS command from a CPL program.

TYPE '“233PGs1~Gs2~Gs3"Gs4~Gs57Gs6 233\

The Gsl, Gs2, etc. represent the group of bytes that you can send to
define the terminal's characteristics. Remember, you can eliminate any
group whose settings won't change by typing adjacent tildes.

2-13 Second Edition



Creating and Sending

Formatted Screens

This chapter examines basic commands that you might use when creating a
formatted screen. It also shows how formatted screens are sent from
the terminal to the host after a user finishes filling in the formatted

sCreen.,

The following topics are covered:
Setting modes
Clearing the terminal
Writing literals
Moving the cursor
Defining visual attributes on a monochrome terminal
Defining visual attributes on a color termimal
Defining logical attributes
Using compressed command formats

Sending formatted screens to the host
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SETTING MODES

Chapter 2 explained how to set some of the terminal characteristics
(modes) using the DCS oommand. The advantage of the DCS command is
that it sets a number of modes at one time.

A second method of setting terminal characteristics exists in which a

program specifies the mode(s) to be changed. You can change one or
more modes using the Set mode command:

ESC [ args h

The args is one or more characters that tell the PT200 which modes to
set. To turn a mode off, use the Reset mode command:

ESC [ args 1

Note that a 1lower case L, not the number 1, is the final character in
this sequence.

The following modes are particularly important for Block mode
programming:

Name Arqument
Character/Block mode >2
Logical Attributes mode >3
Page/Line mode >4
One/Mwo Page mode >11
(or the Set Display Size Command)

Visual Attribute Lock mode >12
DSC Mode >20
Unprotected/Modified mode >6
Selected Area Transfer mode 17
Send Tab mode >17

The first five modes (along with the Set Display Size command) set up
the enviromment. The second group of four tells the Pr200 how to send
characters to your program. For additional information on DSC mode,
refer to Chapter 5. The last three modes are also discussed in Chapter
5'

The following example illustrates more than one mode being set by a
single command:

ESC [ >2;>11;>12 h

Seocond Edition 3-2
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This command places the terminal into Block mode, allows access to two
pages of display memory, and sets the Visual Attribute Lock state.

Definitions of the five modes determining terminal enviromment follow:

P Character/Block mode

This coomand tells the PT200 how to react to characters entered at the
keyboard. In Character mode, the PT200 transmits each character to the
CPU. In Block mode, printing characters appear on the screen and are
stored in the temminal until a program tells the terminal to transmit
the characters or until the user hits the Enter key. Formatted screens
are usually filled while in Block mode.

P> Logical Attributes mode

Logical attributes define the kind of information that a user can enter
at various positions. For example, a program can determine that only
numbers are accepted in a particular field. ILogical attributes are
further described later in this chapter.

P> One/Two Page Boundary mode

This mode tells the terminal how many lines your formatted screen will
use., With this mode you can define a formatted screen to be 24 lines
or 48 lines. Note that this mode does not allow you to specify a
column length. If you want a formatted screen to be in 132 x 27 or 160
x 24 format, you must use the Set Display Size (SDS) command or the DCS
command.

P> Page/Line mode
When the PIr200 sends information to the CPU in Block mode, it can send

either a line or all of its display memory. When set to Line mode,
programs can oonduct interactive dialogue during Block mode operation.
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P> Visual Attribute Lock mode

This mode tells the terminal if wvisual attributes, such as reverse
video, are attached to newly entered characters or to positions on the
screen, When this mode is set, visual attributes are locked to a
position on the screen. When reset, visual attributes, as defined by
the current Set Graphics Rendition (SGR) value, are applied to each
character as it is entered. (Refer to Chapter 5 for more information
on this mode.)

CLEARING THE TERMINAL

The Clear Screen ocommand (ESC ?) erases all characters from the
screen, sets all logical and visual attributes to their default
settings, and places the cursor at the absolute home position (1, 1).

Default settings may not be what you expect them to be. For example,
if logical attributes were asserted, you may not be able to write
information to the terminal. To avoid difficulties, first be sure the
terminal is in the state you want. Normally, the default setting for
logical attributes is "protected" and the default for visual attributes
is "no attributes asserted" (normal video). Another Block mode program
could change these defaults, or the temminal could have been left in a
state other than the one you require. Ensure that logical attributes
are no; asserted by sending a Reset Logical Attribute mode (ESC [ >3 1)
command.

WRITING LITERALS TO THE TERMINAL

While commands exist to perform many tasks, no specific Pr200 command
exists for displaying data. To write text to the screen, send it to
the PT200 using PRIMDS or programming language I/O.

The text (literals) sent to the temminal may act as a heading that
tells the user which formatted screen is being used or it may be a
prompt defining what user entry is appropriate. A literal may be
written to any position on the screen, but must be within the defined
screen size (either 80 x 24, 80 x 48, 132 x 27, or 160 x 24).

Note

Line and column notations appear in the following manner: line
24, ocolumn 80 are stated as (24,80).

Second Edition 3-4
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MOVING THE CURSOR

Before information is written to the terminal, a program usually
positions the cursor.

A program usually begins by executing either a Cursor Absolute Hame
command, (which is ESC $ B) or a Clear Screen command (ESC ?) to
position the cursor at (1,1).

The PT200 contains a number of commands that move the cursor. There
are three types of cursor movement:

e Absolute moves the cursor to a specific location.

® Relative moves the cursor relative to its current location. For
example, the cursor moves forward three positions from its
current location or moves up three lines from its current
location.

e Tabulation moves the cursor to a predefined tab stop.

Under certain oconditions, these ocommands may cause information to
scroll the screen.

Saome movement oommands d& not work if locked lines exist on the
terminal. Refer to the discussion of locked lines in Chapter 6 for
more information.

The PT200 cursor movement commands are discussed in Chapter 6 under the
Cursor Control heading. Definitions of seven commonly used commands

and their resulting actions follow.

Cammand Description
Next Line Moves the cursor to the first position

of the next line. For example, if the
cursor is at (5,7), this command moves
the cursor to (6,1). This command is
shown below:

ESC E

—

Cursor Next Line Moves the cursor to the first position
of some following 1line. This ocommand
is shown below:

ESC [ arg E
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Cursor Preceding Line

Cursor Backward

Cursor Forward

Second Edition

where arg is the number of lines to
move, For example, if the Cursor is at
(5,7), the ESC [ 4 E command moves the
aursor to (9,1).

Moves the cursor to the first position
of some preceding line., This command
is shown below:

ESC [arg F

where arg is the mnumber of lines to
move towards the top of the screen (or
display memory). For example, if the
cursor is at (5,7), the ESC [ 4 F
ocommand moves the cursor to (1,1).

Moves the cursor backward towards the
beginning of the screen (or display
memory). If the cursor is at the
beginning of a line, this command moves
it to the last position of the previous
line. This command is shown below:

ESC [ arg D

where arg is the number of positions to
move towards the top of memory. For
example, if the cursor is at (5,7), the
ESC [ 4 D command moves the cursor to

G3).

Moves the cursor forward towards the
end of display memory. If the cursor
is at the end of a line, this oommand
moves it to the first position of the
next line, This ocommand is shown
below:

ESC [arg C

where arg is the number of positions to
move towards the bottam of screen. For
example, if the cursor is at (5,7), the
ESC [ 4 C command moves the cursor to

15,11).
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Cursor Moves the cursor to the column position
Horizontal Absolute indicated. This command is:

ESC [ arg G

where arg is the oolumn position to
move to. For example, if the cursor is
at (5,7), the ESC [ 4 G command moves
the cursor to (5,4).

Cursor Position Moves the cursor to the position
indicated. This ocommand is shown
below:

ESC [ arg-l ; arg-2 H

where arg—l is the 1line number and
arg-2 1s the oolumn number. For
example, an ESC [ 21;79 H command moves
the cursor to (21,79).

DEFINING VISUAL ATTRIBUTES ON A MONOCHROME TERMINAL

Visual Attributes are defined via the Select Graphic Rendition (SGR)
command. The format of this command is shown below:

ESC [ args m

Look at Table 3-1 for the argument values for this command. When the
PT200 receives an SGR command, it stores the command meaning for use
when information is displayed.

In this table, the greater-than symbol is an ASCII character. It does
not have a mathematical meaning.
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Table 3-1
Visual Attributes

t

Description Argument
Normal Video 0
Low Intensity 2
Underline 4
Blink 5
Reverse Image 7
Strike-through >1
Invisible (secured) Image >2
Line Drawing Graphics >3
Block Drawing Graphics >4

As an example, assume that a program sends the following command to the
terminal:

ESC[4;7m

This command says that all subsequent characters will appear
underscored and in reverse video.

Chapter 4 provides a detailed discussion of Line and Block drawing
graphics.

The setting of the Visual Attribute Lock mode determines whether or not
the visual attributes are locked to that position. If visual
attributes are not locked to a position, the PT200 uses the current SGR
value. That means the visual attributes are then a property of the
character displayed in a position; they are not a property of the
position. When visual attributes are locked, visual attributes are a
property of the position. 1In most cases, you would lock the visual
attributes to a position after defining a formatted screen.

Visual attributes can also be applied to a field of characters by using
the Change Visual Attribute oommand explained later in this chapter.
Also see the Compressed Visual Attributes and Compressed Visual Area
commands, which are discussed later in this chapter.

Second Edition 3-8

J

J



Yy

)

CREATING AND SENDING FORMATTED SCREENS

These attributes are not available in Color mode. See the section
following which deals with color operation.

DEFINING VISUAL ATTRIBUTES ON A QOLOR TERMINAL

Color is simply an additiomal visual attribute available with the color
PT200 video terminal. (See the preceding discussion on visual
attributes.) When the oolor attribute is selected, it replaces the
three visual attributes of underscore, blink and strike—through. Color
is chosen just like other visual attributes with the Select Graphic
Rendition (SGR) command. The format of this command is shown below:

ESC [args m

The arqument values of this command when used for color selection are
listed in Table 3-2. Color is determined by which of the three base
ocolors (red, green, and blue) are present. White is seen when all
three colors are turned on. Thus, to get other colors, it is necessary
to turn off some base colors. Table 3-3 shows how to oombine the
oontrols in Table 3-2 in order to produce a resulting color.
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Table 3-2
Color Controls

Argument Control

no visual attributes
low intensity

blue off

green off

reverse video

red off

blanked

NI O

N2

Table 3-3
Resulting Colors

Arqument Color

0 white
4 yellow
5 purple

cyan (light blue)
5 red
>1 green
>1 blue
5:>1 black

For example, the ocommand ESC [ 5;>1 m generates blue characters.
ESC [ 4:;5 m generates red characters.

The default string setting of SGR results in white characters on a
black background as with a monochrome terminal. If reverse video is
selected, the result will be black characters on a white background.
The low intensity ocontrol can be used in oombination with other
controls to produce color variations.

In these tables, the greater-than symbol is an ASCII character. It
does not have a mathematical meaning.

The Monochrome/Color ocommand allows the user to select a single color
for all displayed information. The command form is:

ESC [ Ps {

Second Edition 3-10
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Ps is one of the parameters listed in Table 3-4 below.

Table 3-4
Monochrome/Color Capability

Argument Color

white

cyan (light blue)
purple

blue

yellow

green

red

black

full oolor

OO NP WNHHO

Parameter 8 allows the user to switch out of Monochrome mode into full
Color mode. The Select Monochrome/Color command without any parameter
(ESC [ {) returns the terminal from Color to Monochrome mode in its
most recent monochrome color.

Color can be included in the Compressed Visual Attributes and
Canpressed Visual Area commands, which are discussed later in this
chapter. Color mode can be used for line and block drawing graphics as
described in Chapter 4.

DEFINING LOGICAL ATIRIBUTES

Logical attributes define the type of information that can be entered
at a particular screen position. Every position on the screen has a
logical attribute associated with it. When Logical Attributes mode is
set, characters are checked against the defined position. If the
character fails the Pr200 validity check, the Pr200 ignores the
character. It also rings the bell, displays an error message that
tells the user what is wrong, and locks the keyboard.

Normally, logical attributes are not asserted. That is, a user is free
to enter any character in any position. After a formatted screen is
displayed, the program tells the terminal to assert logical attributes,
by a Set Logical Attributes mode command.

There are several ways to define logical attributes. The first is to
use the Define Area Qualification (DAQ) command (ESC [ args o).
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In the following list of DAQ arquments, the greater-than symbol is an
ASCII character. It does not have a mathematical meaning.

Arqument Meaning
2 All printing characters
3 Numeric characters
4 Alphabetic characters
5 Right-justify in area
>0 Protected — accept no input (default)
>1 Must enter data in the field
>2 Must £ill in every position in field
>3 Set Modified Data Tag

The DAQ command tells the Pr200 that it should replace the old arqument
values with the new values. For example, assume that the current area
is a mmeric-only field. 1In order to create a new right—justified,
numeric-only field, you must give both the right-justified and
numeric-only parameters.

Here are three examples:

ESC[3o0 Defines the beginning of a numeric field.
EC[>2o0 Defines an area where every space must be
filled.

ESC [ 4;3;>1 o Defines a must-enter area that accepts letters
and numbers.

The DAQ command indicates that the current position is the beginning of
a new area., This area ends at the position where the next area begins
or at the end of the termmimal's display memory. Consequently, the
order in which you define areas can greatly affect performance. That
is, if you define areas in the order in which they will appear on the
formatted screen, each area, when it is defined, terminates at the end
of the terminal's display memory. When the next area is defined, the
terminal must adjust the end of the previous area. To obtain the best
performance, define areas in an order opposite to their appearance on
the screen. That is, define the finmal field first.
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There is an alternative to the DAQ command: the Define Logical
Attributes (DLA) command. This command stores a logical attribute
value for an area. A program defines areas using the Start Logical
Attributes (SLA) and End Logical Attributes (ELA) commands. The
following steps are used to define logical attributes for an area by
using the DLA command.

1. Define logical attributes using DLA.

2. Move the cursor to the beginning of the area by using cursor
positioning commands.

3. Mark the beginning of the area with the SLA command.
4. Move the cursor to the end of the area.
5. Mark the end of the area with the ELA command.

After the PT200 receives the ELA command, it defines logical attributes
(using the current DLA value) for the area delimited by the SLA and ELA
commands, inclusive.

Using the DLA command lets you redefine the logical attributes of
portions of the display. This is often useful for changing attributes
of a formatted screen after it has displayed.

A program can specify logical attributes at any time. However,
attributes are not used (asserted) until the Pr200 receives a ELA mode
command.

After logical attributes are asserted with Block mode and Logical
Attitude mode both set, auto-tabbing is autamatically invoked. This
means that when the last character position of an unprotected field has
been entered, the cursor autamatically moves to the £first character
position of the next unprotected area. Auto-tabbing does not occur if
a field is right-justified. Also, if the cursor is currently
positioned in a protected field and the user types a character, the
terminal tabs to the next field before attempting to enter the
character.

Logical attributes can be asserted only if the temminal is in Block
mode. Failure to put the terminal into Block mode when creating
programs that use logical attributes causes the PT200 to produce an
error message.

Once a complete formatted screen has been displayed, the program should
execute a Cursor Absolute Hame command. If the first unprotected area
starts at the Absolute Hame position (1,1), the cursor is where it
should be., 1If, however, the first unprotected area is at any other
location, your program should send a Horizontal Tab (CONTRAL-I) to the

terminal. This positions the cursor in the first unprotected field on
the formatted screen.
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After the user fills in the formatted screen, the PT200 must transmit
the data to the program. An explanation of data transmission appears
later in this chapter.

USING COMPRESSED COMMAND FORMATS

A program can send logical attributes, visual attributes, and cursor
positioning commands to the PT200 in a compressed format. By sending
fewer characters, a program can increase system performance.

Altogether, the Pr200 makes use of five oompressed commands, as
follows:

Caommand Compression

ESC 0 row column Cursor Position
ESC 1 row column

Togical-attributes length Logical Attributes
ESC 2 row column

visual-attributes length Visual Attributes
ESC 3 logical-attributes Logical Area

ESC 4 visual-attributes Visual Area

All arguments are single characters.
When DSC mode is set, only the Compressed Cursor Position (CCP) and

Compressed Visual Attributes (CVAT) commands can be used. Also, the
CVAT command works samewhat differently in DSC mode.

Numeric Argquments (Row, Column, and Length)

Numeric argquments require oonverting the hexadecimal value of the
numeric argument into a single ASCII character. This Hex value can
range from 20 (Space) through 7E (7).

To convert the Hex value of the numeric argument to an ASCII character,
subtract 20 from the Hex value. After the conversion process occurs,
the Space character (20 Hex) is interpreted as a numeric argument of 0,
and subsequent characters are interpreted similarly as numeric
araquments up to the tilde character (7), 7E Hex, which represents a
numeric arqument of 94. Note that in 132-column and 160-column
formats, the full range of columns is not available, due to these
limits.
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To construct a numeric argument, add 20 Hex to the hexadecimal value of
the argqument.
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Table 2-2 in Chapter 2 shows numerical equivalents to ASCII characters.
Figure 3-1 is an excerpt from this table.

Decimal Octal Hexadecimal ASCII
21 25 15 ‘U
22 26 16 v
23 27 17 W
24 30 18 X
51 63 33 3
52 64 34 4
53 65 35 5
54 66 36 6
68 104 44 D
69 105 45 E
70 106 46 F
71 107 47 G
97 141 61 a
98 142 62 b
99 143 63 c

100 144 64 d
101 145 65 e
102 146 66 f

Excerpt of Table 2-2
Figure 3-1

For example, assume you want to use a Compressed Cursor Position
ocommand that moves the cursor to (21,68). As shown in Figure 3-1, the
Hex value for the numeric argument 21 is 15. Adding 20 Hex yields 35
Hex, which is the ASCII character 5. Similarly, the numeric argument
68 converts to the ASCII character D. Thus, the compressed command is
the following:

ESC 05d

Second Edition 3-16
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Compressed Logical Attributes

A logical attribute argument is created as shown in Figure 3-2. The
three high-order bits (bits 3 through 5) specify "modified," "must
fill," and "enter." (1 means on, 0 means off) and the three low-order
bits (bits 0 through 2) indicate the kind of character a user can
enter.

ASCII CHARACTER BIT

5 4 3 2 1 0
N—— —
Must Enter———f /
0 0 0 Protected (no input
Must Fill allowed from keyboard)
Modified 001 Numerics-only (0-9 +

- comma . space)

010 Numerics—-only (0-9 +
- comma . Space)
right-justified

0 11 Alphabetics-only
(+ - comma . space all
letters regardless of
case)

1 0 0 Alphanumerics (alpha-
betic and numerics
combined)

1 01 Reserved for future use

110 Reserved for future use

111 All printing characters
(space through tilde)

Logical Attribute Bit Coding
Figure 3-2

The bit pattern obtained from Fiqure 3-2 is oconverted to an ASCII
character whose value ranges between Space (20 Hex) and Underscore (SF
Hex). To oconstruct a value, add 20 to the Hex value. To interpret a
byte value, subtract 20 Hex from the value of the ASCII character.
Note that this means that an ASCII Space character (20 Hex) is
interpreted as a byte containing all zeros.
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You may also use Table 2-2 for looking up character equivalents. For
example, assume you want to specify "must £ill in, alphabetics only."
Figure 3-2 provides the bit string 0001 0011, or 13 Hex. Add 20 Hex.
Table 2-2 shows that this corresponds to the character 3.

Compressed Visual Attributes

This argument is oonstructed as shown in Figqure 3-3. For each
attribute, 1 = on, and 0 = off. Just as for logical attributes, the
resulting 6-bit code is converted into an ASCII character whose value
lies in the range 20 Hex (Space) to 5F Hex (Underscore).

Table 2-2 may again be used for looking up character equivalents, For
example, assume you want to <create an underlined, blinking,
half-intensity area., As Figure 3-3 illustrates, you would use a bit
pattern of 0010 1001 (29 Hex). After adding 20 Hex, Table 2-2 shows
that this corresponds to the letter I.

ASCIT CHARACTER BIT

5 4 3 2 1 0 Input Type

ﬂx ﬂ‘ A A 1
Low intensity
Str ike-through

Invisible image

Blink

Reverse image

Underline

Visual Attribute Bit Coding
Figure 3-3
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Figure 3—4 illustrates the bit configuration for the use of color.

5 4 3 2 1 0 Input Type

bt t

half intensity

red color qun off

blank character

green color qun off

reverse video

blue color qun off

Visual Attribute Bit Coding for Color
Figure 3-4

COMPRESSED FORMAT COMMANDS

P> Campressed Cursor Position (CCP) ESC 0 row column

The Campressed Cursor Position command moves the cursor to the
specified row and column position.

The row value specified must be between 1 and 48, and the

column value must be between 1 and 94. (Note that a 0 parameter

is treated the same as a 1. Also note that if the screen size is s
et

to 132 or 160 columns, not all columns are accessible.) If locked
lines exist, or if the cursor is in the system line, an error occur
S.

Example: This compressed command positions the cursor at (21,68):

ESC 054
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P> Compressed Logical Attributes (CLA) ESC 1 row column la length

The Compressed Logical Attributes command defines logical attributes
for an area.

The area this command defines starts at the position indicated by row
and column and continues for the number of characters specified by
length, which can range from 0 to 94 characters. The la argument
defines the logical attributes for the area. At the end of this
operation, the cursor is located at the starting position.

An error occurs if DSC mode is set, if Character/Block mode is reset,
or if the cursor is in the system line.

Example: The following oompressed oommand defines a must-fill,
alphabetics-only logical area that starts at (21,68) and is 50
characters long:

ESC15d3R

The cursor is left at (21,68).

P> Compressed Visual Attributes (CVA) ESC 2 row column va length

The Compressed Visual Attributes command defines visual attributes for
an area.

The area which this command defines starts at the position specified by
row and column and continues for the number of characters specified by
Iength. This value can range from 0 to 94 characters. The va argument
defines the visual attributes for the area. At the end of the
operation, the cursor is located at position (row, column). This
ocommand produces different behavior when DSC mode is set. Refer to the
section on DSC mode in Chapter 5 for further information.

An error occurs if locked lines exist, or if the cursor is in the
system line,

Note that graphics characters cannot be specified using the Compressed

Visual Attributes format. Also, this operation is not affected by the
existence of other areas.

Example: This command dJdefines a reverse video field that starts at
and is 50 characters long:

ESC2 5dOR
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P> Compressed Logical Area (CLA) ESC 3 la

This command defines the logical attributes of an area, where la is the
compressed logical attribute character for the area.

The logical area begins at the current cursor position and concludes at
the beginning of the next area or, if there are no following areas, the
end of the display. ‘The character data and visual attributes
associated with an area are not changed by the operation, nor is the
cursor position.

An error occurs if DSC mode is set, if Character/Block mode or Logical
Attributes mode is reset, or if the cursor is in the system line.

You cannot specify selected areas using this command.

Example: The following command defines a must-fill, alphabetics—only
logical area that starts at the current cursor position within the
current area, and includes the rest of the area:

EsC33

P> Compressed Visual Area (CVA) ESC 4 va

The Compressed Visual Area command defines a set of visual attributes
for an area, where va is the oompressed visual attribute character
defining the visual attributes.

The area defined by this command begins at the current cursor position
and concludes at the beginning of the next current area, The position
of the cursor is unchanged.

An error occurs if DSC mode is set, if either Character/Block mode or
Visual Attribute Lock mode is reset, or if the cursor is in the system
line.

Line drawing and block character sets cannot be specified using
compressed visual format.

Example: This compressed command defines a reverse video field that
starts at the current cursor position in the current area and includes
the rest of the area:

ESC 4 0
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SENDING FORMATTED SCREENS TO THE HOST

This section describes the ways in which the PT200 sends information to
the host, and also describes the modes that affect what is sent.

THE TRANSMISSION PROCESS

The PT200 operates in two basic modes: character and block. 1In
character mode, each character struck at the keyboard either generates
same immediate action or is sent directly to the host. No specific
protocol is applied.

In Block mode, a user indicates that a formatted screen (or operation)
is completed by pressing the ENTER key. At this point, the PIr200 and
the program exchange a series of signals. These signals let the PT200
confirm that the program is ready to receive data. The sequence is
described below:

1. The user states that information should be transmitted by
pressing the ENTER key.

2. The Pr200 transmits an ESC S.

3. After the program receives the ESC S, it can tell the PI200
that it should transmit data. It does this by sending an ESC 5
to the terminal.

4. The terminal responds by sending data to the program.

Note

You must ensure that each PT200 terminal used in Block mode has
been allocated sufficient input buffer space in PRIMDS during
system oonfiguration, as described in the System
Administrator's Guide. Contact your System Administrator for
further information.

DATA FORMATS

All block mode information that the PT200 sends begins with an STX
(OONTRAL-B) and ends with an ETX (CONTRAL—C). (These are the ASCII
Start and End Transmission characters.) Between these characters, the
data can be formatted in a variety of ways. The format used by the
PT200 is determined by the settings of four modes:

e Send Tabs mode
e logical Attributes mode
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® Selected Area Transfer mode
o Unprotected/Modified mode
The amount of data transmitted is determined by the setting of:
® Page/Line mode
® Set Display Size command

See Chapter 5 and 6 for a discussion of the latter two settings.

Send Tabs Mode

If Send Tabs mode 1is asserted, the terminal uses vertical and
horizontal tabs to distinguish ummodified and modified fields,
respectively.

The settings of other modes can alter the termimal's choice of which
tab separator it should use.

e If Unprotected/Modified is reset, horizontal tabs indicate the
end of each unprotected field.

e If Unprotected/Modified is set, horizontal tabs indicate fields
that were modified. Vertical tabs indicate unprotected fields
that were not modified.

e If logical attributes are not asserted, one horizontal tab
indicates the end of the protected field.

If the Send Tabs mode is not in force, the Pr200 does not use tabs as
area separators. However, character set and cursor positioning
information will be sent. (Refer to Send Format: Send Tabs Reset,
Logical Attributes Reset later in this chapter for more information.)

Logical Attributes Mode

By defining areas, the program can establish logical attributes that
indicate the kinds of information that can be typed. However, logical
attributes are not used (asserted) until Logical Attributes mode is
set. Consequently, the Logical Attributes mode oommand switches the
terminal between states where logical attributes are asserted and
unasserted.

This mode has a strong effect on transmitted information. If logical
attributes are asserted, the Pr200 knows how a program defined areas.
However, when logical attributes are not asserted, the PT200 treats the
entire display area as one field.
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Selected Area Transfer Mode

When establishing the logical attributes of areas, a program can use
the Start of Selected Area (ESC F) and End of Selected Area (ESC G)
commands to delimit regions. These commands tell the Pr200 that, when
it transmits data, the possibility exists that it should send only
those selected areas.

When Selected Area Transfer mode is not set, the PT200 sends only the
selected areas, However, if Selected Area Transfer is in its set
state, the Pr200 does not send selected areas. Instead, the
information sent is governed by the setting of Unprotected/Modified
mode,

Unprotected/Modified Mode

When a program establishes a formatted screen, it should leave same
areas unprotected so that the user can type information. These areas
do not necessarily have to have information entered in them by a user.
For example, a programmer could establish a personnel form on which all
fields would probably be filled in when a person is hired. However, if
a user wanted to retrieve information about an employee, only the
employee number would be entered. The program would then find the data
and fill in the formatted screen.

If the Unprotected/Modified mode is set, the terminal transmits only
those areas that the user has actually altered. Otherwise, the PT200
transmits all fields in which information could have been entered.

If Selected Area Transfer mode is not in force, this mode is ignored.
That is, if you tell the PTr200 that you want it to send only selected
fields, it will send all selected information, regqardless of how
Unprotected/Modified mode is set.

TRANSMISSION FORMATS

Normal Block Mode Formats

If Logical Attribute mode is reset, one of the following formats is
used to transmit block data.

Send Format: Send Tabs Set, Logical Attributes Mode Reset

Here is the format in which the PT200 sends information when Logical
Attributes mode is not set:

STX data HT ETX
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Wher_l Logical Attributes mode is not asserted, the Pr200 treats the
entire screen as one area,

The definitions of these symbols are as follows:

STX Indicates the start of a transmission.
data Represents the block of data.

HT Is a horizontal tab separator.

ETX Indicates the end of a transmission.

Send Format: Send Tabs Reset, Logical Attributes Reset

The format of information sent when both Send Tabs and Logical
Attributes modes are not asserted is as follows:

STX GO Gl CPR charset data ETX
The definitions of the symbols follow:

STX Indicates the start of a transmission.
GO Indicates the current GO character set by one of the
following sequences:
ESC $ 0 — Normal Pr200 character set

ESC § 2 — Alternate character set

Gl Indicates the current Gl character set by one of the
following sequences:

ESC $ 1 — Normal Pr200 character set

ESC $ 3 — Alternate character set

CER Is the Cursor Position Report oommand. Its
arqguments indicate the line number and column of the
data field.
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charset

data

Indicates the type of character which appears in the
field. This entry appears before the first f£field.
However, it appears before other fields only if the
character type changes. There are six possible
formats for this field:

CONTROL-O ESC [ 0 m
The subsequent characters are from the Gl
character set.

ONTRA~P ESC [ O m
The subsequent characters are from the GO
character set.

ESC $ 1 CONTROL-0 ESC [ 0 m
The subsequent characters are from the ASCII
character set.

ESC $ 3 CONTROL-O ESC [ O m
The subsequent characters are from the alternate
character set and GO and Gl are both seven-bit
ASCII.

EC[>3m
The subsequent characters are from the line
drawing set.

ESC[>m
The subsequent characters are from the block
graphics set.

Represents the block of data.

Indicates the end of a tranasmission.

Logical Attribute Mode Set

When Logical Attributes are asserted,
dependent upon the setting of the Send Tabs and Unprotected/Modified

modes.

Second Edition
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Send Format: Send Tabs Set, Unprotected/Modified Set

The format in which information is sent when both Send Tabs and
Unprotected/Modified are set is as follows:

STx data"l HI‘ &.ta-z W oo
data-n HT ETX

The definitions of these symbols are as follows:

STX Indicates the start of a transmission.
data-n Represents the nth block of information.

HT Is a horizontal tab separator. Horizontal tabs
signal the end of a modified field.

VT Is a vertical tab separator. Vertical tabs signal
the end of an unprotected and unmodified field.

ETX Indicates the end of a transmission.

Send Format: Send Tabs Set, Unprotected/Modified Reset

The format in which information is sent when Send Tabs mode is set and
Unprotected/Modified mode is reset is as follows:

STX &ta—l Iﬂ‘ &ta_z Iﬂ‘ LN )
data-n HT ETX

The definitions are the same as those listed previously.
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Send Format: Send Tabs Reset, Unprotected/Modified Set or Reset

If the Send Tabs mode is not in force, the terminal sends a great deal
of information. This information tells where fields are located. and
which character set is in force. Schematically, this format is as
follows:

STX
G0 Gl
CPR charset data-l
CPR [ charset ] data-2
CPRR [ charset ] data-n
ETX

The definitions of the symbols are the same as those listed under Send
Format: Send Tabs Set, Unprotected/Modified Set.

No Information to Send

Send Format: Send Tabs Set, No Information to Send

When no information meets the sending criteria, the format is as
follows:

STX HT ETX

The symbol definitions are the same as those listed previously.

Send Format: Send Tabs Reset, No Information

If there is no information to transmit and Send Tabs mode has not been
set, then the terminal transmits:

STX GO Gl ETX

The symbols here have the same meaning as those listed previously.
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DUMP FORMAT

In some circumstances, the programmer may wish to send all information
that exists on a page, rather than a specified portion. For example,
page dump format could be used after a formatted screen is built. When
the PT200 performs the page dump, it transmits all the commands and
characters necessary to describe the formatted screen., Then these
characters are saved for later use to rebuild the formatted screen.

To perform this action, the application program would send a Dump Block
Data command (ESC 6) to the Pr200 rather than the ESC 5 it would
normally send. This tells the temminal to perform the page dump.

A user can indicate that a page dump is desired by typing Shift-Enter.
This keystroke transmits a Send Block Data command (ESC =).
Instructions in the application program determine if a page dump should
occur.

When the PT200 performs a dump, it starts at the beginning of the page
and sends all escape sequences and data required to duplicate the
displayed formatted screen. This includes logical and visual attribute
descriptions.

An initial Cursor Position Report command contains the absolute hame
position coordinates. A Define Area Qualification command indicates
the logical attributes that are in effect at the absolute home
position. In the same manner, a Select Graphic Rendition command
specifies the initial visual attributes including oolor choice. At
this time, data is transmitted.

Changes in logical attributes are indicated by additional DAQ escape
sequences. Changes in visual attributes are indicated by additiomal
Set Graphic Rendition oommands. Graphics sets used to display
characters are indicated if changes occur.

In dump format, pad characters (whether spaces or nulls) are
transmitted. Consequently, only the initial Cursor Position Report
indicates position.

The PT200 transmits one character for each character position on the
screen until there is a change in logical or visual attributes. At
that time, a command is sent that defines the change.

While the format of a page dump is determined by the oontents of the
page, a typical page dump might look like:

STX GO Gl
CPR DAQ SGR data
naQ SSA data ESA
SGR data
SGR data
ETX
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The following new symbols have been added to those previously defined.

DAQ Define Area Qualification, which is an ESC [ arguments o.
Arquments can be one or more of the following:

Argument Meaning

2 All characters

3 Numerics

4 Alphabetics

5 Right-justify an area

>0 Protected — accept no input (default)
>1 Must enter information in the area

>2 Must £ill up the whole area
>3 Set modified data tag

The > is a printing character. It is not the programming
symbol meaning "greater than."

SGR Select Graphic Rendition, which is an ESC [ arguments m.,
Arquments can be one or more of the following for the
monochrome terminal:

Argument Meaning
0 Normal video (default)
2 Low intensity
4 Underscore
5 Blink
7 Reverse video
>l Strike—through
>2 Invisible (do not show keystrokes)
>3 Line Drawing Graphics
>4 Block Drawing Graphics

The color terminal can take the following arguments along with
low intensity, reverse video, invisible, 1line drawing
graphics, and block drawing graphics drawings, above:

Argument Resulting Color

0 white
4 yellow
5 purple
>1 cyan (light blue)
4;5 red
4;>1 green
5:>1 blue
4;5:>1 black
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The > is a printing character. It is not the programming
symbol meaning "greater than."

SSA start of Selected Area, which is an ESC F.

ESA End of Selected Area, which is an ESC G.
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Graphics: Line and
Block Drawing

The Pr200 contains two graphics character sets: Line Drawing and Block
Drawing graphics. Both character sets can generate color graphics on a
PT200 color terminal. The Line Drawing character set is used primarily
to draw rectanqular grids, while the Block Drawing character set can be
used to draw solid block borders or other block patterns,

Both character sets are invoked using the Select Graphics Rendition
Cammand as follows:

ESC[>3m (Line Drawing Graphics)

ESC[>m (Block Drawing Graphics)

For ocolor characters, add any of the color parameters listed in Table
2-2 to select the Graphics Rendition command, always ending the command
sequence with m., For example, to generate line graphics in red, use
the command ESC [ >3 4;5 m,

When the teminal is using one of these character sets, each ASCII
character displays in an alternate form when it is written to the
teminal.

To return to the normal video character set, use the following command.

ESC[O0m (Normal Video)
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The zero may be omitted, in which case the command is simply

ESC [ m

LINE DRAWING GRAPHICS

Line drawing characters may be used after the PIr200 receives an SGR
command that contains an argument of >3. The three low-order character
bits of an ASCII character define the line or lines that the Pr200
displays. The Line Drawing character set is illustrated in Figure 4-1.

% % Character

n

7
it

Line Drawing Graphic Characters
Figure 4-1

In this figqure, the box represents the area in which a line can be
displayed. (This area is the size of the block cursor.) The shaded
lines within the box are the 1lines that can be drawn. The arrow
leading from the character byte below the box to the line indicates
which line or lines will be drawn.

Because several different ASCII characters have identical low-order bit
patterns, these characters will produce the same result. For example,
the following characters produce a vertical line at the edge of the
box:

Second Edition 4-2

) )

J J



)

3

GRAPHICS: LINE AND BLOCK DRAWING

!'' 1 A Q a g

You can produce more than one 1line at a time. For example, the
low-order bits for the letter "W" are 111. This character displays all
three lines.

Table 4-1 shows all possible combinations of lines that can be drawn as
well as the Pr200 characters used to draw them, Tables C-2 and C-3 in
Appendix C shows bit patterns for all PT200 characters.

Table 4-1
Line Drawing Character Set
Low-Order
Line Character Bit-Pattern ASCII Characters
I(rightline) 001 11AQaq)9IVYiy
__ (bottam line) 010 "2BRbr*:J%Z3jz
_j(bottcmand 011 $#$3CScs+;KI[k{
right lines)
| (middle line) 100 $4DpTdt, <L\1]|
| | (middle and 101 t5EUeu-=M]m}
right lines)
_L(bottcmand 110 &§6FVEfvVv,>N"n"
middle lines)
_J_](bottcm, right 111 '7GWgw/?20_o0
and middle)

For example, to draw a horizontal line, send a series of any one of the
ASCII characters that draws the bottam line (such as the double quote
or the number 2). Do not append a carriage return/line feed to the
characters.

To draw a lower right-angle corner, send any ASCII character, such as
3, that draws both the bottam and right lines.
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BLOCK DRAWING GRAPHICS

To use Block Drawing characters, send an SGR command with an argument
of >4. When this character set is invoked, the PT200 examines bits 0-2
and 4-6 when it displays data. The block drawing graphics characters
are illustrated in Figqure 4-2.

6 3
Character
Area
5 2
4 1
Character
7lels|alal2a]1]o0 Byte

Block Graphic Characters
Fiqure 4-2
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The top portion of this figure contains a box. The box represents the
area in which a character can be displayed. (The box is the size of
the block cursor.) The box is subdivided into six blocks. These
blocks represent the portion of the box that displays when a character
is received by the terminal. When in reverse video, these blocks
represent the portion of the box that is not displayed. For example,
the Space character, whose bit pattern is 0010 0000, displays block
number 5 in normal video. In reverse video, the Space character blanks
out block number 5, and displays each of the other five blocks.

The bit pattern sent to the terminal can tell the Pr200 to draw in
oombinations of these blocks. For example, the letter "U" displays
blocks 1, 3, 4, and 6 in normal video, and blocks 2 and 5 in reverse
video.

Note that oontrol characters do not display line or block graphics
characters. Consequently, not all block combinations are possible in
normal video. However, normal video and reverse video can be used in
conjunction to display all block combinations. For example, if you
want to display block number 1, you must set the SGR value to block
graphics and reverse video. To do this use the command ESC [ >4;7 m.
Then send either a lowercase v or the tilde (~) character.

Table 4-2 shows all block combinations for normal and reverse video as

well as the ASCII characters that generate them. Tables C-2 and C-3 in
Appendix C shows bit patterns for all Pr200 characters.
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Table 4-2
Block Drawing Characters

Normal Video Reverse Video

ASCII Character Block Numbers Block Numbers
SPACE ( 5 1, 2, 3, 4, 6
! ) l’ 5 2' 3' 4’ 6
" * 2, 5 l, 3,4, 6
8 0+ 1, 2,5 3,4, 6
$ 14 3, 5 l' 2' 4' 6
$ - 1, 3,5 2,4, 6
& . 2, 3,5 1, 4, 6
4 1, 2, 3,5 4, 6
0 8 4, 5 1, 2, 3,6
1 9 1, 4,5 2, 3,6
2 2, 4, 5 1, 3, 6
3 1, 2, 4,5 3,6
4 < 3, 4, 5 1, 2, 6
5 = 1, 3, 4,5 2, 6
6 > 2, 3,4,5 1, 6
7 2 1, 2, 3, 4,5 6
@ H 6 1' 2' 3’ 4' 5
A I 1, 6 2, 3,4,5
B J 2, 6 1, 3,4, 5
C K 1, 2, 6 3,4, 5
D L 3, 6 1, 2, 4, 5
E M 1, 3, 6 2, 4, 5
F N 2, 3,6 1, 4,5
G O 1, 2,3, 6 4, 5
P X 4, 6 1, 2, 3,5
Q Y 1’ 4’ 6 2' 3, 5
R 2 2, 4, 6 1, 3,5
S [ 1, 2, 4, 6 3,5
T \ 3’ 4, 6 1’ 2' 5
U ] 1, 3,4, 6 2, 5
v ° 2, 3,4, 6 1, 5
w 1, 2, 3,4, 6 5
* h 5, 6 l, 2, 3, 4
a i 1, 5, 6 2, 3, 4
b j 2, 5,6 1, 3, 4
c k 1, 2, 5, 6 3, 4
d 1 3,5, 6 1, 2, 4
e m 1' 3' 5, 6 2l 4
f n 2, 3’ 5, 6 l’ 4
g o 1, 2,3,5,6 4
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GRAPHICS: LINE AND BLOCK DRAWING

Table 4-2 (continued)
Block Drawing Characters

Normal Video Reverse Video
ASCII Character Block Numbers Block Numbers
P X 4, 5, 6 1, 2, 3
q Yy 1, 4,5, 6 2, 3
r z 2,4, 5,6 1,3
s { 1, 2, 4,5, 6 3
t | 3, 4,5, 6 1, 2
u } 1, 3, 4,5, 6 2
v - 2,3,4,5,6 1
w DEL 1, 2, 3, 4,5, 6 —

For example, if you send a lowercase w or the DELETE character to the
terminal when the block drawing character set is active, all six blocks

will be drawn.

If you send the space or left parentheses character, only block 5 is

drawn.

If you send a space or left parentheses when the SGR is set to block
drawing and reverse video, all blocks except block 5 are drawn.
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PT200 Modes

Pr200 commands fall into two categories: mode commands and terminal
commands. Mode commands define PT200 operating states and terminal
ocommands act as ocontrol functions that perform an immediate action.
This chapter examines the category of commands called modes. The PT200
contains two kinds of modes: ANSI Standard and Prime. Together, the
modes define a single set of terminal states.

Modes are set or reset using the following commands.

ESC [ argument h (Set Mode — lower case H for "high")
or

ESC [ argument 1 (Reset Mode — lower case L for "low")

The argument in these commands identifies the mode that is to be set or
reset, Several modes can be specified within one Set or Reset Mode
command by separating the arguments with a semi-colon (;).

Modes are listed in alphabetical order in Table 5-1. The default
cordition is also indicated.
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Table 5-1
Mode Command Summary
Mode Name Default State Argument
Auto Line Feed Reset (R only >1
Character/Block Reset Character >2
Dead Keys Enable Reset No accent characters >22
DSC/Normal Reset Normal <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>