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Figure 1=-1. 4110 Series Computer Display Terminals.
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Section 1

INTRODUCTION

The 4110 Series Command Reference manual is intended for the
programmer who is writing a package of host computer subrou-
tines to communicate with any TEKTRONIX 4110 Series Computer
Display Terminal.

The appropriate terminal host programmer's manual describes
the terminal programming considerations and details which a
programmer must be aware of when preparing the host computer
subroutine package to communicate with a 4110 Series termi-
nal and its options. This manual is primarily a reference
manual and will be used by the programmer more than any
other manual once the programmer becomes familiar with the
terminal.

MANUAL ORGANIZATION

This manual is divided into four major sections. Section 1
(this section) provides an introduction and overview, and
lists the conventions used in the manual. Section 2 de-
scribes the syntax and general format of 4110 Series
"commands. Section 3 contains a functional listing of all
commands.

Section 4 (the major portion of the manual) is an alphabeti-
cal listing of all 4110 commands. This section also includes
(alphabetically) a description of such things as control
characters, keys, message formats, parameters, etc. Note
that in the alphabetic listings, numbers (eg. 4010) follow
the other listings.

The remainder of the manual consists of various appendices
and a "Keyword in Context"™ index:

e Appendix A -- ASCII Code Charts -- contains a
standard ASCII Code chart and additional charts
which define the ASCII characters used for various
types of parameters.

e Appendix B -- <Int> Parameters -- contains a cross-

reference of numbers to their corresponding <Int>
parameters.
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e Appendix C -- Error Codes -- contains a complete
listing of error codes. The error codes are listed
alphabetically by command op codes.

@ Appendix D -- Color Coordinates -~ describes the
HLS, RBG, and CMY systems of color coordinates used
in the 4113 Computer Display Terminal.

® Appendix E -- Bit Planes and Surfaces -- describes
aspects of the display systems of the 4112 and 4113
terminals. :

@ Index -~ contains a "Keyword in Context" index of
the commands in Section 4. A Keyword in Context
index contains an entry for each significant word in
the command name for ease of locating a particular
command or function. For example, the <Include-Copy-
of-Segment> command can be found under "C", "I", and
"S" as follows:

Include Copy of Segment
Include Copy of Segment
Include»Copy of Segment

It should also be noted that, since a majority of
the 4110 Series commands begin with "Set," the term
"set" is not included as a keyword for indexing
purposes.

DIFFERENT VERSIONS OF 4110 SERIES TERMINALS

All references in this manual to the TEKTRONIX 4112 Computer
Display Terminal apply equally to the 4112A terminal. All
references to the TEKTRONIX 4113 Computer Display Terminal
apply equally to the 4113A and 4113A30 terminals. All
references to the TEKTRONIX 4114 Computer Display Terminal
apply equally to the 4114A, 4114A30, 4116A, and 4116A30. The
4112A, 4113A and 4114A terminals are newer versions of the
4112, 4113, and 4114 terminals, respectively. The 4116A
responds to the same commands as the 4114A, but uses a
larger display. The 4113A30, 4114A30 and 4116A30 terminals
are desk configurations of the 4113A, 4114A and 4116A
terminals respectively. These desk configurations have some
controls and indicators in positions different from those
pictured in Figure 1-1.
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INTRODUCTION

MANUAL CONVENTIONS

In Section 4 each command starts on a new page, and the
command name appears at the top of the page. If the command
is unique to a particular 4110 Series Terminal (4112, 4113,
or 4114), the terminal number appears on the right-hand side
of the page. If the command is option-dependent, the option
number appears in this location in parentheses.

RELATED DOCUMENTATION

Other manuals which are avallable for the 4110 Series
terminals include:

introduction brochures

operator's manuals

host programmer's manuals

service manuals (for the terminal)

and (in some cases) manuals relating to specific
options.

Additional information on PLOT 10 Software which supports
the 4110 Series terminals is also available.

Contact your local Tektronix office for a complete list of
manuals which are available for your particular terminal.
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Section 2

COMMAND SYNTAX

SYNTAX NOTATION

A1l commands to the terminal are ultimately sent as a
sequence of individual ASCII characters. However, to de-
scribe each operation in terms of those individual charac-
ters would be both tedious and confusing. Therefore, a
number of notational conventions are used throughout this
manual. :

Syntax Rules

In this manual, command syntax is represented according to
the following rules. The syntax symbols are summarized in
Table 2-1. Each of the symbols is described in detail in the
following paragraphs.

Table 2-1
COMMAND SYNTAX SYMBOLS

Rule Symbol Meaning

1 () Single ASCII characters

2 <> Expressions

3 Specific examples

4 = Has the following syntax

5 or Alternate

6 [ ] Optional item

T . Values which can be repeated n
times
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COMMAND SYNTAX

Rule One. Individual ASCII characters sent to or from the
terminal &are enclosed in parentheses.

Examples:
- (A) " The ASCII uppercase "A" character.
(a) The lowercase "a" character.
(ESC) "Escape" control character.
(DEL) "Delete" character (also called "rub out").
(Us) "Unit separator" control character.
(30) "Shift out" control character.

The parentheses characters are an exception; to decrease
confusion, they are represented as follows:

(mem "Left parenthesis" character.
(mm "Right parenthesis" character.

{ .
Rule Two. Expressions enclosed in "angle brackets" represent

sequences of ASCII characters which might be sent to or from
the terminal.

NOTE

You can find the exact syntax of any
such "angle bracket" expression by
referring to Section 4.

For example, the following expressions, since they are

enclosed in "angle brackets," represent syntactic con-
structs:

§set—baud-rates> A command that sets the transmit and

receive baud rates (data rates) for com-
municating with the host computer.
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COMMAND SYNTAX

<int> An integer number as encoded for
: transmission to the terminal.

<Xy> A pair of x- and y-coordinates as encod-
ed for transmission to the terminal as a
part of a command.

Rule Three. To represent specific examples of commands or
other syntactic constructs, specific values are included
between the angle brackets. For example:

{set-baud-rates: 1200, 1200>
A command to set receiving and transmitting data rates to
1200 baud (1200 bits/second).

<int : -35>
The number -35, as encoded for transmission to the terminal.

<xy : (0,100)>
The coordinate pair x=0, y=100, as encoded for transmission
to the terminal.

The same notation may be used to express the meaning of
parameters, especially in the more complicated syntax defi-
nitions. For instance, the meaning of the <set-baud-rate>
command's two parameters can be expressed as follows:

{set-baud-rates> = (ESC)(N)(R)
<int+: transmit-rate>
<int+: receive-rate>

Here, the italicized expressions transmit-rate and receive-
rate tell the meanings of the <int+> parameters.

Rule Four. In defining the syntax of a'command, the equals
sign (=) means "has the following syntax." For example:

{set-baud-rates> = (ESC)(N)(R)<int+><int+>
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COMMAND SYNTAX

Rule Five. In syntax definitions, the word "or" means "or
alternately." For example:

<set-alphatext-font> = (ESC)(SI)
or (ESC)(S0)

Rule Six. In syntax definitions, square brackets delimit
items which may be omitted. For example:

<int> = [<KHiI>J[<HiI>]<LoI>

This could be expressed in words as, "An <int> consists of
zero, one, or two <Hil>s, followed by a <LoI>."

Rule Seven. Syntactic constructs which may be repeated any
number of times are followed by three dots. For example:

{fill-pattern-definition> = <begin~fill-pattern>
[<pixel-def>...]
<end-fill-pattern>

This could be expressed in words as, "A <fill-pattern-
~definition> consists of a <begin-fill-pattern> command, fol-
lowed by zero or more <pixel-def>s, followed by an <end-
fill-pattern> command."

Examples

Since the <begin-segment> command is represented with "angle
brackets," it has a syntax definition in Section 4. Section
4 gives the <begin-segment> syntax as follows:

<begin-segment> = (ESC)(S)(0)<int>
This means that the <begin-segment> command isvsent to the
terminal as three ASCII characters - "escape," "uppercase
S," and "uppercase 0," followed by an <int> parameter.

Since the <int> parameter is represented with angle
brackets, it too has a syntax definition in Section 4.
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A particular example of the <begin-segment> command 1is the
<{begin-segment: 1> command. That can be represented as
follows:

<begin-segment: 1> = (ESC)(S)(0)<int: 1>
Referring to the Command Reference Manual's discussion of
the <int> parameter type, notice that <int: 1> is the single
ASCI1 character for the digit 1:
<int: 1> = (1)

Thus, you can expand the <begin-segment: 1> command as
follows:

<begin-segment: 1> (ESC)(S)(0)<int: 1>

(ESC) (S)(0) (1)

Again, consider the <set-baud-rates: 600, 600> command.
Section 4 gives the syntax for <set-baud-rates> as follows:

<(set-baud-rates> = (ESC)(N)(R)<int+><int+>

Referring to the discussion of <int+> in Section 4, you can
expand the <set-baud-rates: 600, 600> command as follows:

{set-baud-rates: 600, 600>

(ESC)(N)(R) <int+: 600> <int+: 600>

(ESC)(N)(R) (R)(K)(e)(8) (R)(LK)(e)(8)

Thus, a <set-baud-rates: 600, 600> command is sent to the
terminal as the following sequence of ASCII characters:

(ESC)(N)(R)(e) (8)(e)(8)

COMMAND SYNTAX

All commands to the terminal are sent from the host computer
as a sequence of ASCII characters. A few of these commands
consist of a single character; some are comprised of two
characters; however, most consist of three or more
characters. ‘
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One-Character Commands

The following commeands consist of only one ASCII character.
<enter-alpha-mode> = (US)

<enter-vector-mode>

(GS)

<enter-marker-mode> (FS)

Two-Character Commands

Most commands consist of escape sequences -- sequences of
ASCII characters beginning with the (ESC) character. A few
of these commands consist of only two characters:

<enable-4010-GIN> = (ESC) (SUB)
<enter-bypass-mode> = (ESC)(CAN)

<page> = (ESC)(FF)

<report-4010-status> (ESC) (ENQ)

(ESC)<(SI) or (S0)>

{set-alphatext-font>
<set-4014-1ine-style> = (ESC)<char>

<4010-hard-copy> = (ESC)(ETB)

Commands of Three or More Characters

Most of the terminal commands are escape sequences of three

or more characters. These commands take the following
format:

1. The first character is (ESC). This serves as a

"flag" to tell the terminal that the following
characters comprise a command for it.
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2. The next two characters comprise an op code to
" identify the command.

3. After the op code there may be one or more
parameters of the following types:

<int> or <int+>

<int-array>

<real>

<xy>

<char>

<{char-array>
or <string>

4110 COMMAND REFERENCE

A sequence of characters rep-
resenting an integer number.

An array of <int> parameters,
including a "count" for the
array sent as an <int> parame-
ter at the beginning. (See the
discussion of <array> parame-
ter types in Section 4.)

A sequence of two <int> ‘
parameters which together rep-
resent a single real number:

<real> = <int><int>

(Exactly how these two <int>s
represent a real number is
described in Section 4 under
the discussion of the <real>
parameter type.)

A sequence of characters rep-
resenting x- and y-coordinates
for some location on the ter-
minal's screen.

A single ASCII character in
the range from (SP) to (7):
ASCII decimal equivalents from
32 to 126.

An array of <char> parameters,
preceded by a count, expressed
as an <int> parameter.
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When the terminal is receiving the parameter for a command,
it ignores any characters (a) which are not valid characters
for the parameter being received, and (b) which are not the
"command terminator" characters: (ESC), (US), (GS), and
(FS). For instance, most ASCII control characters are
~ignored; thus (CR) characters or other interline characters
can be inserted within the command's parameters with no ill
effect. (This is useful if the parameter is a very long
{string> or <int-array>.)

4, Finally, the command is "terminated" -- it comes
to an end. A command can be terminated in two
ways:

o The command ends when all its parameters have
been sent to the terminal.

o A command may be terminated early (before all
its parameters have been sent) by sending any
of the following characters:

(ESC). A command ends with the (ESC) character
that begins another command.

(US), (GS), and (FS). A command ends whenever
the terminal receives a (US), (GS), or (FS)
character. These characters have their usual
effects as <enter-alpha-mode>, <enter-vector-
mode>, and <enter-marker-mode> commands.

Defaults for Missing Parameters

When a command is terminated early, the 4114 assigns default

values to the missing parameters. These defaults are usual-
ly:

o 0 for <int> pafameﬁers

0 0.0 for <real> parameters

o (0,0) for <xy> parameters

o (NUL) for <char> parameters

o an array of 0 elements for <array> parameters
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COMMAND SYNTAX

Assigning (NUL) as the default for missing <char> parameters
is an exception to the rule that <char> parameters must
represent characters in the range from (SP) to (7).

NOTE

Some commands are exceptions. When those
commands are terminated early, the ter-
minal assigns other defaults than those
just listed. To determine the default
value for a particular command, consult
the description of that command in Sec-

tion 4.

PARAMETER TYPES

Parameters for escape-sequence commands may be variables of

several different data types.
own syntax and coding scheme.

<int> and <int+>

<int-array> and <int+-array>

4110 COMMAND REFERENCE

Each such data type has its
The parameter types are:

Integer numbers are sent to
the terminal as <int> or
<int+> parameters. These two
parameter types have the same
syntax and the same coding
scheme; they differ only in
the range of valid values.
<Int> parameters represent in-
tegers in the range from
-32768 to +32767. <Int+> par-
ameters represent integers
from 0 to +65535.

An array of integers consists
of an <int> (or <int+>) tell-
ing how many items are in the
array, followed by <int>s for
each of the items in the ar-
ray.
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<real>

{char>

<{string> or <char-array>

<xy»?

<Int> and <Int+> Parameters

<{Real> parameters represent
numbers which can assume frac-
tional values. Each <real>
parameter consists of two
<int> parameters. The first
<int> represents a number,
while the second <int> repre-
sents a power of two by which
that number is to be multi-
plied.

{Real> parameters can assume
values from -32767.0 to
+32767.0.

<Char> parameters are individ-
ual ASCII characters in the
range from (SP) to (7). (They
have decimal equivalents in
the range from 32 to 126.)
They represent the displayable
ASCII characters.

<String>s, or <char-array>s,
consist of an <int> (or
<int+>) telling how many char- -
acters are in the string, fol-
lowed by <char>s for each of
those characters.

An (x,y) coordinate pair as
encoded for transmission to
the terminal. The <xy> parame-
ter syntax is also described
in Section 4.

The <int> and <int+> parameter types have the same packing

scheme and the same syntax.

only in the range of valid
<int> parameters, and 0 to
<int> and <int+> syntax is

These parameter types differ
values: =-32768 to +32767 for
65535 for <int+> parameters. The
as follows: ‘

<int> = [<HiI>] [<HiI>] <LoI>

<int+> = [<HiI>] [<HiI>] <LoI>
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where
<HiI> = an ASCII character in the range from (€) to
(DEL) - except that the character sequence
(ESC)(?) may be used instead of (DEL).
<LolI> = an ASCII character in the range from (SP) to
(7).
Example

Figure 2-1 shows the packing scheme, using the number +31416
as an example.

1. The number to be sent is represented as a 16-bit signed binary numeral:
+31416,,= +0111101010111000,
2. That binary numeral is arranged in groups of 6, 6, and 4 bits:

+,011110,101011,1000,

3. If the most-significant six bits are all zero, then the first <Hil> character may be omitted. In this case, they
are not all zero, so they are used (together with a “tag” bit of 1) to form the first <Hil> character:

+[011110]101011 1000
first <Hil> =[1J011110]= (")

4. If the most-significant twelve bits are all zero, then BOTH < Hil> characters may be omitted. That is not the
case in this example. The second < Hil> character is formed from the next least-significant six bits:

+ 011110

101011}]1000

5. The <Lol> character’s least-significant bits are the four least-significant bits of the binary numeral. The
fifth least-significant bit is 1 if the number is positive, and zero if it is negative. The two high-order bits (“tag
bits”) are “01" so as to make the < Lol> character fall in the range from (SP) to (?):

[f]ot11110 101011[1000]

L b
<lol>=[01]1]1000]|=(8)

second < Hil> =

6. The characters to be sent to the terminal, then, are (*)(k)(8):

<int : 31416> = (")(k)(8)

Figure 2-1. Example of <Int> and <Int+> Packing Scheme.
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Table 2-2 lists several examples of <int> parameters. (For a
more complete list, see Appendix B.)

Table 2=2
EXAMPLES OF <INT> PARAMETERS

Number 1 <Int> Parameter
0 (0)

1 (1)

2 (2)

3 (3)

y )

5 (5)

6 (6)

7 (7)

8 (8)

9 (9)

10 (:)

11 (;)

15 (?)

16 (A)(0)

17 (A) (1)

-1 (1)

_2 (n)

-15 (?)

-16 (A)(SP)
=17 (A
1023 (DEL)(?) or (ESC)(?)(?)
1024 (A)(e)(0)
1025 - (A)(e) (1)
-1024 (A)(@)(SP)
-1025 (A)eycn
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{Int-Array> Parameters

Some commands take <int-array> (or <int+-array>) parameters.
These consist of sequences of <int> (<int+>) parameters. The
first <int> or <int+> tells how many items are in the array.
Subsequent <int>s represent the individual array items.

For instance the array of integers (1, 5, =1, 16) would be
sent to the terminal as follows:

<int-array: (1,5,-1,16) = <int: 4> { the count of 4 }
<int: 1> <int: 5> <int: =1> <int: 16>

= (4) (1) (5) (1) (A)(0)

For more information on <int> and <int+> parameters, see the
parameter description in Section 4.

<Real> Parameters

A "real" number is a variable which may assume non-integer
(that is, fractional) values. Real numbers between -32767.0
and +32767.0 are sent to the terminal as <real> parameters.
These consist of a pair of <int>s. The first <int> repre-
sents a number; the second <int> represents the power of two
by which that number is to be multiplied.

For instance, the number 3.25 may be represented as 13
multipled by two raised to the power -2. Thus,
<real : 3.25> = <int : 13> <int : =2>
= (=) (M)
For more information about <real> parameters, see the
description in Section 4. Included there is an example of a
routine which sends <real> parameters to the terminal.
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<Char> Parameters

The <char> parameter type represents displayable ASCII char-
acters. Each <char> parameter is a single ASCII character in
the range from (SP) to (7). (The decimal equivalent of a
<char> character is in the range from 32 to 126.)

<String> or <Char-Array> Parameters

Strings, or arrays of displayable ASCII characters, are sent
to the terminal as <char-array> parameters. Each such
parameter consists of an <int> (or <int+>) telling how many
items are in the array, followed by one <char> for each

array item. For more information, see the description in
Section 4.

<Xy> Parameters

The <xy> parameter type represents spatial coordinates. <Xy>
parameters are sent as a group of one to five ASCII
characters. (The packing scheme used is the same as that
used for earlier TEKTRONIX terminals.) The x- and y-coordi-
nates in an <xy> parameter can range from 0 to 4095. For
more details, see the parameter description in Section 4.

Report Parameter Types

The parameter types described so far are for sending command
parameters to the terminal. When the terminal sends messages
back to the host computer, it packs the information in a
different format. Thus, for each host-to-terminal parameter
type there is a corresponding terminal-to-host parameter
type. Table 2-3 lists the types.
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Table 2-3
HOST-TO-TERMINAL AND'TERMINAL-TO-HOST PARAMETER TYPES

Data Host-To-Terminal Terminal-To-Host
To Be Sent Parameter Type Parameter Type
e —— e

Integer <int> <int-report>
(-32768 to

+32767)

Integer <int+> <int-report>

(0 to 65535)

Array of <{int-array> <{int-array-report>
Integers or <int+-array>

Real <real> <real-report>
(-32767.0 to

+32767.0)

Displayable <char> {char-report>
Character

String of <{string> <{string-report>
Characters or <char-array>

Spatial <Xy> {xy-report>
Coordinates

For more information on <int-report>s, <int-array-report>s,
<real-report>s, <char-report>s, <string-report>s, and <xy-
report>s, see those descriptions in Section 4.
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Section 3

DIRECTORY OF COMMANDS AND
OTHER SYNTACTIC CONSTRUCTS

PARAMETERS AND MESSAGE TYPES

Parameters Sent To the Terminal

Name ‘ SETUP Name Page
< Array> Parameter TYPeS ... o i e e e 4-5

< Char> Parameter Ty P ..ottt i i e e e e 4-51
< Delete-Equivalent> Syntactic Construct ........ ... e 4-70
<Int> and <Int+ > Parameter TyPeS ...ttt ettt ittt e e i e 4-179
<Real> = <INt <INt L e i e i e 4-252
<String> = <char-array> = <int+> [<char> ...]........ ... i 4-5
<Xy> = [<HiY>]I<Extra> [KLOY>] <HIX>] <LOX> . .ooiiiiiiii i 4-604

Reports Sent To the Host

Name : SETUP Name Page
< Array-Report> Parameter TYPeS ...ttt e e 4-7

< Char-Report> Parameter TYPeS ...ttt it ittt ittt ettt it ia et iaeneeas 4-52
< Device-Status-Report> MeSSage TY P ...ttt ittt ettt ittt eeeens 4-79
B =@ ] {5 2T > 4-135
< EOM-Indicator> = <EOL-string> or <block-mode-EOM> ............................... 4-138
< GIN-LOCAtOr-RePOI > o e e i 4-150
< GIN-PICK-RePOr > i e et 4-152
< GIN-Report-Sequence> MesSSage TYPe  ........iiiiiiiiiiiet i itaiiiaiieeeneananns 4-155
< GIN-StrOKe-RePOI > .. i e e 4-161
<Int-Report> = <Hil-report> <Hil-report><Lol-report> ............cccoiiiiiiiiiiiiinnn, 4-186
<Int-Array-Report > ... e e 4-190
< Port-Status-Report> MeSSage TyYPe ... ...ttt ittt ittt e 4-236
<Real-Report> = <int-report> <int-report> ...... ... it e e 4-254
< Segment-Status-Report> MeSSage TYPe ...ttt iian e iiiiianeens 4-295
B =] {11 I = 1T oo 4-581
B 8T = 1= 0T o > 4-604
<4010-GIN-Report> MeSSage TyPe ...ttt ettt iiae e etaiiiinaannnns 4-610
< 4953-Tablet-GIN-Report> Message Type ........ e e et 4-618
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DIRECTORY

COMMANDS

General Terminal Control

Name SETUP Name Page
<Cancel> = (ESC)KIC).................... S S ... 4-48

07 0] = I - 4-50

<Ignore-Deletes> = (ESC)K) (1)< iNt> .. vvun ittt et 4-175
LOC AL KBY .ottt ittt et et e e e e e 4-197
<ReSet> = (ESC)(K) (V) ettt ittt et e e e 4-282
SETUP KBY ittt it ittt e e e e e e e e 4-573
< Set-Edit-Chars> = (ESC)(K)@2)<int><int> ...............ccoiiii.t. . EDITCHARS ... 4-385
STATUS Command ...ttt i e ettt e it STATUS ....... 4-578

Keyboard Control and Macro Definitions

Name ' SETUP Name Page
< Define-Macro> = (ESC)(K)(D)<int><int-array>............ccvvvvnn... DEFINE ........ 4-65
<Expand-Macro> = (ESC)HK)(X)<int> ...oviriniii i ittt i 4-143
<Key-Execute-Character> ... ... i i e e e e 4-191
< Set-Key-Execute-Character> = (ESC)(K)(Y)<int> ...................... KEYEXCHAR .. 4-432
<Lock-Keyboard> = (ESCHK)(L)......covriiiiiiiiiiiiiiiiee s LOCKKEYBOARD ... 4-198

< Lock-Viewing-Keys> = (ESC)(R)(J)<int> . ... ittt i it 4-200
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Controlling the Display

Name

< Enable-Dialog-Area>
<CRLF> = (ESC)(K)(R)<int>
= (ESC)(K)(E)<int>
= (ESC)(K)(H)<int>
= (ESC)(ETB)

< Set-Echo>
< Hardcopy>

< 4010-Hardcopy>
HARD COPY Key

<LFCR> = (ESC)(K)(F)<int>
< Set-Margins>
<Page> = (ESC)(FF)
P AGE K BY oottt i e e e e e e e e
= (ESC)(K)(N)<int>
< Set-Graphics-Area-Writing-Mode>

< Set-Page-Full-Action>
< Set-Snoopy-Mode>
< Set-Fixup-Level>

< Set-Error-Threshold>

< Renew-View>

Dialog Area
Name

CLEAR Key

< CIear-DialoguScro!I>

DIALOG Key

< Enable-Dialog-Area>
< Set-Dialog-Area-Buffer-Size>
< Set-Dialog-Area-Chars>
< Set-Dialog-Area-index>

< Set-Dialog-Area-Lines>

< Set-Dialog-Area-Position
< Set-Dialog-Area-Surface>
< Set-Dialog-Area-Visibility >
< Set-Dialog-Area-Writing-Mode>

4110 SERIES COMMAND REFERENCE

= (ESCHKIA)<int> ...ooviiii i

........................................

............................................

= (ESC)(K)(M)<int>

REV, DEC 1981

DIRECTORY

SETUP Name

DAENABLE ....

---------------------------------------------------------

......................................................................

= (ESC)(M)(G)<int>
= (ESC)(K)(P)<int>

= (ESC)(K)(S)<int>
= (ESC)(R)(F)<int>
= (ESC)(K)(T)<int>

----------------------------------------------

FIXUP ........
ERRORLEVEL .

SETUP Name

..............................................................................

= (ESC)(K)(A)< int>
= (ESC)(L)(B)<int+ >
= (ESC)(L)(C)<int+ >
= (ESC)(L)(D<int+ > <int+ > <int+ >
= (ESC)(L) (L)< int+ >
= (ESC)(L)(X)< xy>

= (ESC)(L)(S)<int>

= (ESC)(L)(V)<int>
= (ESC)(L)(M)<int>

DAENABLE ....
DABUFFER ....
DACHARS ....
DAINDEX .....
DALINES .....
DAPOSITION ..
DASURFACE ...
DAVIS ........
DAMODE .....
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Host Port Communications
Name

BREAK KEBY i i i i it et c i it
<Copy> = (ESC)(J)(C)< string> < string> < string> ..
< Enter-Bypass-Mode> = (ESC)(CAN)................
<lIgnore-Deletes> = (ESC)(K)()<int>................
< Prompt-Mode> = (ESC)(N)(M)<int>................
< Set-Baud-Rates> = (ESC)(N)(R)<int+ ><int+> ...
< Set-Break-Time> = (ESC)(N)(K)<int+>............
< Set-Bypass-Cancel-Char> = (ESC)(N)(U)<int>.....
< Set-EOF-String> = (ESC)(N)(E)<int-array> ........
< Set-EOL-String> = (ESC)(N)(T)<int-array>.........
< Set-EOM-Chars> = (ESC)(N)(C)<int><int> .......
< Set-Flagging-Mode> = (ESC)(N)(K)<int>...........
< Set-Parity> = (ESC)(IN)(P)<int> ...................
< Set-Prompt-String> = (ESC)(N)(S)<int-array>......
< Set-Queue-Size> = (ESC)(IN)(Q)<int+> ...........
< Set-Report-Max-Line-Length> = (ESC)(l)(L)<int+ >
< Set-Stop-Bits> = (ESC)(N)(B)<int>................
< Set-Transmit-Delay> = (ESC)(N)(D)<int+> ........
< Set-Transmit-Rate-Limit = (ESC)(N)(L)<int+>......

Mode Switching
Name
<Enter-Alpha-Mode> = (US)................c.coen.s.

<Enter-Marker-Mode> = (FS).....................
<Enter-Vector-Mode> = (GS).......... P
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e 4-44

.................... COPY ......... 4-56

..................................... 4-129
e e e 4-175
.................... PROMPTMODE 4-240
.................... BAUDRATE .... 4-321
.................... BREAKTIME ... 4-352
................ BYPASSCANCEL ... 4-254
.................... EOFSTRING ... 4-388
.................... EOLSTRING ... 4-391
.................... EOMCHARS ... 4-393
.................... FLAGGING .... 4-402
R, e PARITY ........ 4-455
................ PROMPTSTRING ... 4-483
.................... QUEUESIZE ... 4-485
......... veveev..... RLINELENGTH . 4-492
.................... STOPBITS ..... 4-524
.................... XMTDELAY .... 4-552
.................... XMTLIMIT ..... 4-554

SETUP Name Page
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Graphic Primitives and Primitive Attributes

Lines

Name SETUP Name Page
<Enter-Vector-Mode > = (G8) ... ..ot 4-133
CMOVES> = (ESC) L) () XY > o vttt e e e e e e e e e e 4-205
<Draw> = (ESC) (L G) XY > oottt e e e e 4-95
< Set-Line-Index> = (ESC) (M) (L)< int> ... .iuiriii e e 4-434
< Set-Line-Style> = (ESCHUM)I(V)<int> ........iiiiiiiiiiii i TR 4-436
< Set-4014-Line-Style> = (ESC) < Char> .. .ovttitt ettt e e e 4-571
< Set-Line-Width> = (ESC) (M) (W) <int> . ..ottt e e 4-439
Markers

Name SETUP Name Page
<ENter-Marker-Mode > = (F ) ... ..iirttt ittt e e e e 4-132
<Draw-Marker> = (ESCLI(H) ...ttt e e e 4-97
< Set-Marker-Type> = (ESC)M) (M) <int> .. ovorinin it 4-443
Graphtext

Name SETUP Name Page
<Graphic-Text> = (ESC)(L)(T)<String > ..ottt e e e 4-165
< Set-Graphtext-Font> = (ESC) M (F)<int> ...t 4-421
< Set-Graphtext-Font-Grid> = (ESC)(S)(G)<int><int><int> .....coviiiiiiiiiniinnnnn. 4-424
< Set-Graphtext-Precision> = (ESC)(M)(G)<int> ....ouiniiiini it e 4-427
< Set-Graphtext-Rotation> = (ESC)M)(R)<real™ .........ccuiuiniiiiiiiiiiiiiiiianninn, 4-429
< Set-Graphtext-Size> = (ESC)(M)(C)<int><int><int> ..., 4-430
< Set-Text-Index> = (ESC)MIT)<int> ...ttt e e 4-550
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Alphatext

Name SETUP Name Page
<Enter-Alpha-Mode> = = (US).......ouiiiiiiiiient e 4127
< Set-Alphatext-Font> = (ESC)(SI) or (ESC)(SO) .....oviiiiiiii e 4-309
< Set-Alphatext-Size> = (ESC)(M)(@Z)<int><int><int>.................. ALPHASIZE .... 4-310
< Set-4014-Alphatext-Size> = (ESC)<(8)or(@or(or()> ...ovvviiii i, 4-570

< Set-Text-Index> = (ESC) M) <int> .ottt i e e e 4-550

Panels (4112 and 4113)

Name - SETUP Name Page
< Begin-Panel-Boundary> = (ESC)(L)(P)<int> .......0. ..o, e 4-17

<End-Panel> = (ESCHLI(E).......ovviririiiiiiiiiii e e 4-124
< Select-Fill-Pattern> = (ESC)M)(P)<int> ... ..ottt et 4-301
< Set-Panel-Filling-Mode> = (ESC)(M)(S)<int+><int+><int+>.........cooviiiiiinnn... 4-447

Other Graphic Primitives

Name SETUP Name Page
< Include-Copy-Of-Segment> = (ESC)(L)(K)<int> ... ...t 4-177
< 8Set-Pick-ID> = (ESC)IMID) <INt .ottt e 4-459

< Set-Graphics-Area-Writing-Mode> = (ESC)(M)(G)<int> ................. GAMOPDE ...... 4-419
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Panels (4112 and 4113)

Drawing Panels

Name SETUP Name Page
< Select-Fill-Pattern> = (ESC)(M)(P)<int> ... ..ottt e 4-301
< Set-Panel-Filling-Mode> = (ESC)(M)(S)<int><int><int>.................ccoiiiiiii.t. 4-447
< Begin-Panel-Boundary> = (ESC){L)(P)<Xy><int> .....oiuiiriiiiiiiiiiiiiiiiiaiainns 4-17
<ENd-Panel> = (ESC)(LI(E) . ...ttt et e et 4-124

Defining Fill Patterns for Panels

Name SETUP Name Page
< Begin-Fill-Pattern> = (ESC)(M)(D)<int><int><int><int> ...........ccoiviiiiininin.. 4-9
<End-Fill-Pattern> = (ESCIHM)(E) . ....iuirntritti ettt et 4-122
Graphtext

Displaying Graphtext

Name | SETUP Name  Page
<Graphic-Text> = (ESC)H LT <StriNg > ..ottt ettt 4-165
< Set-Graphtext-Font> = (ESCH M) (F)<int> ... .ottt ittt 4-421
< Set-Graphtext-Precision> = (ESC)MI(Q)<int> ...ttt i, 4-427
< Set-Graphtext-Rotation> = (ESC)(M)(R)<real> ........ovuiriiiiiiniieeeiianeananninns 4-429
< Set-Graphtext-Size> = (ESC)(M)(C)<int><int><int> ..., 4-430

Defining Graphtext Characters

Name SETUP Name Page
< Set-Graphtext-Font-Grid> = (ESC)(S)(G)<int><int><int> ............................. 4-424
< Begin-Graphtext-Character> = (ESC)(S)(T)<int><int> ........ ... . ciiiiiiiiiiiiinn 4-14
< End-Graphtext-Character> = (ESCHS)(U) . .....ouiiiiii i 4-123
< Delete-Graphtext-Character> = (ESC)(S)(2)<int><int> ...t 4-73
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Segments

Defining Segments

Name b SETUP Name Page
< Set-Pivot-Point> = (ESC) (S P) XY > oottt ittt e e e e 4-461
< Begin-Segment> = (ESC)(S)(0)<int> ...t i e 4-29
<End-Segment> = (ESCIS)I(C) .. ottt 4-126
<Include-Copy-of-Segment> = (ESC)(L)(K)<int> ......... S N 4-177
< Delete-Segment> = (ESC)(S)K) <INt ..ottt e e 4-75

<Rename-Segment> = (ESC)(S)(R)<int><int> ...ttt 4-260

Setting Segment Attributes

Name ‘ : SETUP Name Page

< Set-Segment-Class> = (ESC)(S)(A)<int> <int-array><int-array> ....................... 4-498
< Set-Segment-Detectability> = (ESC)(S)(D)<int><int> ...t 4-501
< Set-Segment-Display-Priority> = (ESC)(S)(S)<int><int> .............ccciiiiiiiinn.., 4-503
< Set-Segment-Highlighting> = (ESC)(S)(H)<int><int> ..o, 4-505
< Set-Segment-Image-Transform> = (ESC)(S)()<int> <real><real><real><xy>........ 4-508
< Set-Segment-Position> = (ESC)(S)(X)<int><Xy> ...covvvviiiiiiiiininn.s. e 4-512
< Set-Segment-Visibility> = (ESC)HS)(V)<int> <int> ooovveeeee e . 4-515

< Set-Segment-Writing-Mode> = (ESC)(S)(M)<int><int> .........ccooiiiiiiiiiiinan.. 4-518
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Segment Classes

Name SETUP Name Page
< Set-Segment-Class> = (ESC)(S)(A)<int> <int-array><int-array>....................... 4-498
< Set-Current-Matching-Class> = (ESC)(S)(L)<int-array><int-array> ..................... 4-360

Reporting Segment Settings to the Host

Name ' SETUP Name Page
< Report-Segment-Status> = (ESC)(S)(Q)<int><char-array> ..........ccooviiiunnennnnn.. 4-273
< Segment-Status-Report> MesSSage TyPe  ....oiiiiiiiiiiiiii it ettt e, 4-295

Displaying Segments (4112 and 4113)
Name SETUP Name Page

< Set-Fixup-Level> = (ESCHRI(F)<int> ....ovviriiii e, FIXUP ......... 4-399

Saving Segments on Peripheral Devices
Name SETUP Name Page

<Save> = (ESC)(J)(V)<string> <int> < string> <string> ................ SAVE .......... 4-288
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GIN (Graphic Input)

Enabling and Disabling GIN

Name ' SETUP Name Page
<Enable-GIN> = (ESC)(I)(E)<int> <int+ > ..ottt e e 4-103
<Enable-4010-GIN> = (ESC)(SUB) ..ottt e e 4-111
< Enable-4953-Tablet-GIN> = (ESC)(!)< enable-code-character>.................covvenn... 4-115
<Disable-GIN> = (ESC) () D) < imt > ottt ittt et e e e e e 4-92
< Disable-4953-Tablet-Gin> = (ESC)(!)<disable-code-character> ......................... 4-94

< Report-GIN-Point> = (ESC)ID(P)<int> . ... .o e 4-268

Setting GIN Parameters

Name ; SETUP Name  Page

< 8Set-GIN-Cursor> = (ESC)(N(C)<int> <int> ...ttt 4-405
< Set-GIN-Gridding> = (ESC)(D(G)<int><int><int>.................... GRIDDING ..... 4-409
< Set-GIN-Inking> = (ESC)(N(N<int><int> .. ..ot 4-412
< Set-GIN-Rubberbanding> = (ESC){I)(R)<int><int> ...oinriii i 4-414
< Set-GIN-Stroke-Filtering> = (ESC)()(F)<int><int><int>........ccoiiiiiiiiiiiinin... 4-416
< Set-Pick-Aperture> = (ESC)()(A)<int> ................. N 4-457

GIN Report Messages

Name SETUP Name  Page

< GIN-Report-Sequence> MeSSage TYPE . ....vrtiiiir et ittt rreeeeeennns 4-155
< GIN-LOCAtOr-RepOrt > ... i e e 4-150
< GIN-Pick-Report> ............. R 4-152
< GIN-Stroke-Report>  ..........coveveninnn. e e 4-161

< 4953-Tablet-Gin-Report> Message Type ...ttt iiiiaans 4-618
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Setting Parameters for Report Messages

Name SETUP Name Page
< Set-Report-EOM-Frequency> = (ESC)(N(L)<int> ........cooviviinnnn. REOM ......... 4-488
< Set-Report-Max-Line-Length> = (ESC)()(L)<int> ...................... RLINELENGTH . 4-492
< Set-Report-Sig-Chars> = (ESC)(N(S)<int><int><int> ...t 4-496

Non-GIN Report Messages

Requesting Non-GIN Reports

Name SETUP Name Page

< Report-Device-Status> = (ESC)(J)(Q)<StNG> .. o.iiriiiii it 4-264
<Report-Errors> = (ESCIK)(Q) ... ovntittititet ettt e e 4-266
< Report-Port-Status> = (ESC)(P)(Q)< string> <string><string>...............coovvnnn.. 4-271
< Report-Segment-Status> = (ESC)(S)(Q)<int><char-array> .............ccoovvvnvennnnn.. 4-273
< Report-Terminal-Settings> = (ESC)(N(Q)<char><char>.........cvvvriiiieiiiniinnninns. 4-277
< Report-4010-Status> = (ESC)ENQ) ......ouiriinirttiiet ettt 4-281

Report Messages

Name SETUP Name Page

< Device-Status-Report> MeSSage TYPe  .....iiiiii ittt it ttiniian et eeeeeanees 4-79

< Error-Report> MeSSage Ty P ...ttt ittt e ittt e e e 4-140
< Port-Status-Report> MeSsSage TYPE ...ttt ittt ittt ittt ettt 4-236
< Segment-Status-Report> Message Type ...........cccoviiiivnnennnnnnn T 4-295
< Terminal-Settings-Report> Message Type ...... ...ttt et iiieiiiinnaes 4-582
< 4010-Status-Report> Message Type ............cciviiiennnnns e e e 4-614

Setting Pafameters for Report Messages

Name SETUP Name Page

< Set-Report-EOM-Frequency> = (ESC)(D(L)<int> ..........ccvvvinnn.n. REOM ......... 4-488
< Set-Report-Max-Line-Length> = (ESC)(D(L)<int> ...................... RLINELENGTH . 4-492
< Set-Report-Sig-Chars> = (ESC)()(S)<int><int><int> ..o, 4-496
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Surfaces (4112,4113)

Name SETUP Name Page

< Set-Background-Gray-Level> = (ESC)(R)(B)<int> ..ottt 4-316
< Set-Background-Color> = (ESC)T)(B)<int><int><int>..........ccoiiiiiiiiiiinnnn... 4-314
< Set-Surface-Definitions> = (ESC)(R)(D)< int-array> ...... O 4-529
< Set-Surface-Gray-Levels> = (ESC)(R)I(G)<int-array> .......ouoviurinemineaeiaaaennnn. 4-534
< Set-Surface-Color-Map> = (ESC)(THG)<int> <int-array> ........oviriiriiiaennnannn. 4-525
< Set-Surface-Priorities> = (ESC)(R)(N)<int-array> .......ouoinimneeeee e, 4-540
< Set-Surface-Visibility> = (ESCHRI1)<int-array> .......ouurirtee e 4-543

Multiple Views (4112, 4113)
Defining and Selecting Views

Name : ‘ ' SETUP Name Page

<Select-View> = (ESC)(R)(C)<int> .. .oviii ittt 4-306
< Delete-View> = (ESC)(R)(K)<int> ...ttt e e e 4-77
< Set-View-Attributes> = (ESC)(R)(A)<int><int+><int+> ...............coviiiinn.... 4-556
< Set-Viewport> = (ESC)(R)(V) XY > XY > oottt e e e et et 4-563
< 8et-Window> = (ESC) (R (W) XY > XY > ittt et e e e e e e e 4-566
NE X TV EW K BY oot i ittt ettt et ettt it ettt it et 4-207
<Renew-View> = (ESC)K)N)<INt> ......oiiiiiiit ittt eee e 4-262
ZOOM and PAN Operations

Name SETUP Name Page
< Set-Window> = (ESC)(R) (W) < XY > K XY > ottt ittt ettt et 4-566
PANKBY oottt e 4-214
400 1Y, 1N -7/ 4-607
VI EW K Y o i it s i e et st e i e e e e e 4-596
NORMAL K BY it i i i e e et e e e 4-208
OVERVIEW KBY oot i et e e ettt ettt e ettt ettt et 4-209
RESTORE KBY .« v vttt et e e e e e e e 4-283
< Lock-Viewing-Keys> = (ESC)(R)(J)<iNt> ... .ttt e 4-200
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Controlling a Viewport’s Border
Name SETUP Name

< Set-Border-Visibility> = (ESCHR)E)<int> ... ottt e
BORDER KOY i e e e e e e

ink Colors (4112,4113)

< Set-Text-Index> = (ESC) M) (T)<int> ...ttt
< Set-Line-Index> = (ESC) ML) <int> .. ..ttt
< Set-Background-Gray Level> = (ESC)(R)(E)<int> .. ...t
< Set-Background-Color> = (ESC)(T)(B)<int><int><int>........cooiiiiiiiiiiiin..
< Set-Surface-Gray-Levels> = (ESC)R)(G)<int> <int-array> .........ccciiiiinieninnn.
< Set-Surface-Color-Map> = (ESC)(T)G)<int><int-array> ...........ccoiiiiiiiiiinnann..

Pixel Operations (4112, 4113)

initialization

Name SETUP Name

< Begin-Pixel-Operations> = (ESC)(RJ(U)<int><int+><int+>...........................
< Set-Pixel-Viewport> = (ESC)(R)(S) < XY > < XY > ittt et
< Set-Pixel-Beam-Position> = (ESC)(R)(H) < XY > . oo e
Data Transfer

Name SETUP Name

< Pixel-Copy> = (ESC)(R)(X)<int> <XY> < XY> XY > ot etititieet et
< Raster-Write> = (ESC)(R)(P)<int> <cChar-array> ..........ooirironiie i,
< Runlength-Write> = (ESC)(R)(L)<int+-array> ..ot

< Rectangle-Fill> = (ESC)RIRI<XY><XYy><int+ > ... i
<Save> = (ESC)J)(V)<string> <int><string><string> .......oiviiiiiiiiian.n.
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Optibn 01 (Half Duplex and Block Mode)

Half Duplex

‘Name SETUP Name Page
< Set-Duplex-Mode> = (ESCHO)(D)<int> ........ooviriiiriiiiinennnns DUPLEX ....... 4-381
Block Mode

Name i SETUP Name Page
< Arm-For-Block-Mode> = (ESC)O)B)<int>.........ccoiviiiiiiiaa... BLOCKMODE .. 4-2

< Set-Block-Continue-Chars> = (ESC)(O)(C)<int><int>............. BCONTINUECHARS 4-325
< Set-Block-End-Chars> = (ESC)(O)(E)<int><int>...................... BENDCHARS .. 4-327
< Set-Block-Headers> = (ESC)(O)(H)<int-array> <int-array> ............ BHEADERS .... 4-329
< Set-Block-Length> = (ESC)(O)(S)<int><int> ......................... BLENGTH ..... 4-333
< Set-Block-Line-Length> = (ESC)O)(L)<int> .........oviiiiiiiinn... BLINELENGTH . 4-334
< Set-Block-Master-Chars> = (ESC)(O)(M)<int><int> .............. BMASTERCHARS ... 4-336
< Set-Block-Non-Xmt-Chars> = (ESC)(O)(N)< int-array> <int-array> . BNONXMTCHARS .. 4-338
< Set-Block-Packing> = (ESC)(O)(P)<int> <int><int><int>............ BPACKING .... 4-341
< Set-Block-Timeout> = (ESCHONT)<int> .......ooiviiiiiiiiiiiiiainnns BTIMEOUT .... 4-348
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Peripheral Devices

Standard 4110-Series Peripheral Support

Name

<Copy> = (ESC)(J)(C)<string><string><string> ......................
< Report-Device-Status> = (ESC)(U)(Q)<string> .................coiitn.
<8Spool> = (ESC)(J)(S)< string> < string><string> ......................
< Stop-Spooling> = (ESC)WUE) . ... e
<load> = (ESCHUL)<StriNG> ..o\ ovit it

Option 10 (Three Port Peripheral Interface)
Name

< Map-Index-To-Pen> = (ESC)(P)(I)<string> < int> <int>

<Plot> = (ESC)(P)L)<StriNg> . ..ottt e
< Port-Assign> = (ESC)(P)(A)< string> < string><int> ...................
< Port-Copy> = (ESC)(P)(C)< string> < string> <string> .................

< Report-Port-Status>
< Set-Port-Baud-Rate>

= (ESC)(P)(Q)< string>

= (ESC)(P)R)< string> <int>
< Set-Port-EOF-String> = (ESC)(P)(E)< string> < int-array>
< Set-Port-EOL-String> = (ESC)(P)(M)< string> < int-array>
< Set-Port-Flagging-Mode> = (ESC)(P)(F)< string> <int> <int><int> ....
< Set-Port-Parity> = (ESC)(P)(P)< string> <int>
< Set-Port-Stop-Bits> = (ESC)(P)(B)< string> <int> <int>
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COPY ......... 4-56
................. 4-264
SPOOL ........ 4-574
STOP.......... 4-579
LOAD ......... 4-195
SETUP Name Page
................. 4-202
PLOT .......... 4-222
PASSIGN ...... 4-228
PCOPY ........ 4-233
PORTSTATUS . 4-271
PBAUD ........ 4-467
PEOF .......... 4-469
PEOL .......... 4-471
PFLAG ........ 4-473
PPARITY ...... 4-476
PBITS ......... 4-480
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Options 13 and 14 (Graphics Tablet)

Name

<Enable-GIN> = (ESC)()(E)<int> <int+ >

< Enable-4953-Tablet-GIN>

< Disable-4953-Tablet-GIN>
< Set-GIN-Stroke-Filtering>

< Set-Tablet-Header-Characters>
< Set-Tablet-Status-Strap> = (ESC)()(T)<int>

Options 42 and 43 (Flexible Disk Drives)

Name

< Format-Volume> = (ESC)(J)(F)< string> <int>
< Directory> = (ESC)(J)(D)< string> < string> < string>
<Copy> = (ESC)J)C)< string> < string> < string>
<Save> = (ESC)(J)(V)<string> <int> < string> < string>
<8pool> = (ESC)(J)(S)< string> < string> < string>
< Stop-Spooling> = (ESC)(J)(E)
< Report-Device-Status> = (ESC)(J)(G)< string>
<Load> = (ESC)(J)(L)< string>
< Delete-File> = (ESC)(J)(K)< string>
<Rename-File> = (ESC)(J)(R)< string> < string> < string>

3-16

= (ESC)()< char>
= (ESC)()(F)<int> <int> <int>
= (ESC)()(H)<int>

= (ESC)(I)<char>
<Disable-GIN> = (ESC)((D)<int>
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.......... i i ... 4103
.............................. 4-115
....................................................... 4-92
.............................. 4-94
.............. TBFILTER ..... 4-416
......... TBHEADERCHARS .. 4-545
............. TBSTATUS .... 4-548

SETUP Name Page

............. FORMAT ...... 4-146

................... DIRECTORY ... 4-86

............. COPY ......... 4-56
................ SAVE .......... 4-288
............. SPOOL ........ 4-574
.............................. 4-264
............... RENAME ...... 4-257
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Section 4
ALPHABETICAL LISTING

This section lists all the 4110 commands, as well as other
message formats, data formats, parameter types (<int>,
{string>, etc.) and reports sent to the host (<gin-report-
sequence>, <gin-locator-report>, etc.). For each command,
this section includes a description of its syntax, of what
it does, and of the errors that may be detected while
executing it. ’

If you do not know the name of a command, you may find the
name by referring to Section 3, "Directory of Commands." In
general, the names of commands are verbs expressing the
actions which those commands perform. Examples are <set-
baud-rates>, <{set-line-index>, and <enable-GIN>. Parameters
for commands, and other messages or strings which are not
themselves commandS, have names which are nouns. Examples
are <xy>, <int>, <int-report>, and <panel-definition>.
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<Activate-LP0S> Command Option 42,43

SETUP Mode Name: LPOS

SYHTAX

<activate-LPOS> =(ESC) (J)(B)

Description

This command activates the "local programmability" operating
system. If the operating system has not been loaded (is not
resident in terminal memory), then this command causes it to
be loaded from a file named 'LPS.SYS', located on a local
programmability disk mounted in drive zero., If this file is:
not found, an error is detected and reported. :

If the operating system is resident, but has been deactivat-
ed with the local programmability SLEEP command (see the
4110 Series CP/M-86 System Overview Manual for information
on the SLEEP command), this command reactivates the operat-
ing system so that it resumes operating where it left off.

When this command is received from a host, the operating
system is activated immediately. When this command is issued
from Setup mode, the operating system is activated but Setup
is not disabled. Setup mode supersedes local programmabili-
ty, so that you must exit Setup mode before local programs
can run. You can enter Setup mode as often as you want, but
use of local programs is suspended until you exit Setup
mode.

When local programmability is activated, the LED in the
LOCAL key is turned on and further communications from the
host are placed in the input queue (as if the terminal were
in Local mode). The operating system remains active until
the terminal is reset or powered off, or until the local
programmability SLEEP command is issued.
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While local programmability is active, if the LED in the

LOCAL key is on,

an operator can interact directly with the

operating system or a local program. When the LOCAL key
light is off, the terminal reacts in the normal way to host

communication.

Errors
JBOO (Level

JBOO (Level
JB02 (Level

JB0O3 (Level
JB09 (Level

References

4170 Series

0):

2):
3):

2):

2):

Unrecognized command (Option U2/43 version 3
or later not installed).

'LPS.SYS' is not found on disk in drive FO:.

Out of memory while activating local

programmability.

Context error (local programmability already
active).

Disk hardware error (drive not ready, 1/0
error).

CP/M-86 System Overview Manual
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{Arm=For=Block=Mode> Command Option 1

SETUP Mode Name: BLOCKMODE

SYNTAX

<arm-for-block-mode> = (ESC)(0)(B) .
{int: block-mode-arming)

PARAMETERS

Bloock-mode=-arming (0 or 1). 0 = NO; disarms the
terminal so that it will not enter block mode. 1 =
YES; arms the terminal to enter block mode on receiv-
ing the next block header.

Description

If the <int> parameter is (1), the terminal is armed for
block mode. It will enter block mode when it receives the
"receive" block header specified by the most recent <set-
block-headers> command. ‘

If the <int> parameter is (0), a subsequent block header
will not put the terminal in block mode.

NOTE

If you do not intend to use block mode,
then you should not arm the terminal for
block mode. While armed for block mode,
the terminal cannot recognize <EOF-
string>s coming from the host computer.
Thus, while the terminal is armed for
block mode, but is not yet actually in
block mode, the only way to terminate a
<copy> or <port-copy> is with the CANCEL

key.
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Before arming the terminal for block mode, the host program
should send all necessary block mode parameter-setting com-
mands. (These commands - except for <set-block-timeout> -
are invalid when the terminal is in block mode or is armed
for block mode.)

Before arming for the terminal for block mode, you should be
sure that the terminal's communications input queue 1is large
enough to hold an entire block. (You can use the <set-queue-
size> command to make the communications queue larger. Or -
if the host program will permit it - you can use the <set-
block-length> command to make the block size smaller.)

Also, the block mode protocol effectively suppresses any
remote echoes which the host may be providing. Therefore,
before placing the terminal in block mode, the host should
issue a <set-echo> command so that the terminal will provide
its own local echo of characters which the operator types.

Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Factory is Omitted

1 0 Remembered 1

Errors

OB00 (Level 2): Unrecognized command. (Option 1 is not in-
stalled.)

OB03 (Level 2): The communications queue size is smaller
than the specified input block size.

OB11 (Level 2): Invalid "arm-for-block-mode" parameter (must
be 0 or 1).
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References

<{Block> syntactic construct.
{Set=-block=continue-chars> command.
{Set-block-end-chars> command.
<{Set-block-headers> command.
{Set-block-length> command.
{Set-block-1line-length> command.
{Set-block-master-chars> command.
{Set-block=-non-xmt-chars> command.
{Set-block=-packing> command.
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{Array> Parameter Types

SYNTAX
{array> = <int-array>

or <int+-array>

or <char-array>

or <string>
<int-array> = <int+> [<int>... 1 .
{int+=-array> = <int+> [<int+>... ] .
{char-array> = <int+> [<char>... ] .

{string> = <char-array>

Description

The <array> parameter types allow an entire list of items to
be sent to the terminal as one parameter. Each <array>
starts with an integer (passed as an <int> parameter),
specifying the number of items which follow. (If this first
<int> is zero, then no items follow.)

For instance, consider the <string>, or <array-of-char>
parameter type. The <string> for the characters "FO:FILE1"
is as follows:

<int : 8>
(FYO)(:)(F)(I)(LYCE) (1)

(8)(F)(0)(:)(F)(IN(L)(E)(T) .

<string: "FQ:FILE1">

Here, the first character, (8), is the <int> parameter for
the number eight, telling the terminal that eight <char>s
are to follow.

The host computer uses the <array> parameter types when
sending commands to the terminal. However, when the terminal

sends reports back to the host computer, a slightly differ-
ent format is used; see the description of the <array-

report> parameter types.
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Within an array, ASCII control characters are ignored. These
are characters with decimal equivalents in the range from O
to 31. For instance, the (CR) and (LF) characters are
ignored when encountered within an array. Thus, if you need

to, you can break long arrays into several "lines of text,"
with (CR)(LF) at the end of each line.

However, the (ESC), (U3), (GS), and (FS) characters are
exceptions. These are the characters which cause a command
to be terminated early. (For details, see "Commands of Three
or More Characters,"” in Section 2.) When the terminal
encounters an (ESC), (US), (GS), or (FS) character within an
array, it terminates both the array and the command for
which the array is a parameter. The array count is adjusted
to show the number of array items which were actually
received before the (ESC), (US), (GS), or (FS) character.

References

{Array-report> parameter types.
{Char> parameter type.

<Int> parameter type.

<Real> parameter type.

<XY> Parameter type.
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<Array=Report> Parameter Types

SYNTAX

{array-report> = <int-array-report>
or <char-array-report>
or <string-report>

{int-array-report> = <int-report>
[<int-report>... 1 .

<{char-array-report> = <int-report>
[<char-report>... 1 .

{string-report> = <char-array-report> .

Description

The terminal uses the <array-report> parameter types when

reporting values of array parameters to the host computer.
(This occurs in response to some of the "inquiry" commands,

such as the <report-terminal-settings> command.)

The <array-report> syntax is similar to the <array> syntax.
However, instead of <int>s, <int-report>s are used; instead
of <char>s, <char-report>s are used.

If the entire will not fit within one line of text, then the
terminal may insert one or more <EOM-indicator>s between
individual items in the array. More precisely, the rule is
as follows:

if, in sending an array, the next item of the array (<int-
report> or <char-report> would cause the maximum line length
to be exceeded, then that item is sent with a leading <EOM-
indicator> as part of its syntax. For details, see the
descriptions of <set-report-max-line-length>, <EOM-
indicator>, <int-report>, and <char-report>.

4110 SERIES COMMAND REFERENCE Rev,DEC1981 - -7



ALPHABETICAL LISTING

References

{Array> parameter type.
<EOM=-indicator>.

{Char-report> parameter type.
{Int-report> parameter type.
{Set-report-max-line-length> command.
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{Begin=-Fill-Pattern> Command 4112, 4113

SYNTAX

<begin-fill-pattern> = (ESC) (M) (D)
<int: fill-pattern-number>
<int: pattern-width>
<int: pattern-height>
<int: bits-per-pixel>

PARAMETERS

Fill-Pattern=Number (1 to 32767). Number of the fill
pattern being defined.

Pattern=width (1 to 32). Preferred values are 1, 2, U,
8, 16, and 32.

Pattern-height (0 to 480). A height of zero deletes
the fill pattern definition.

Bits-per-pixel. Used to decode subsequent <raster-
write> and <runlength-write> commands. In the 4112,
valid bits-per-pixel values are 1, 2, 3, or 6. In the
4113, valid values are 1, 2, 3, 4, or 6.

Description

This command begins a <fill-pattern-definition>
<fill-pattern-definition> = <begin-fill-pattern>
[<pixel=-def>... ]
<end-fill-pattern>
where

{pixel-def> = <raster-write> or <runlength-write>

The <fill-pattern-definition> defines a fill pattern for use
when filling the interior of panels. (For a description of
the filling process, see the <end-panel> command.)
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Fill Pattern Number., The first parameter in the <begin-fill-
pattern> command specifies the pattern number to be assigned
to the fill pattern being created. This may be any number in
the range from 1 to 32767.

Width and Height. The fill pattern is a rectangular array of
color-indices. Each number in the array names the color-
index to which corresponding pixels will be set when an
{end-panel> command fills a panel using this fill pattern.

The panel height is any number from 0 to 480. (Spec1fy1ng a
height of zero deletes the fill pattern definition.)

The panel width, however, should be 1, 2, 4, 8, 16, or 32.
(Other widths in the range from 1 to 32 are allowed, but may
not produce the desired results.)

Figure U4-1 shows two possible fill patterns. Pattern A has a
height and width of four pixels; pattern B has a height of
22 pixels and a width of 16 pixels.

In Figure 4-1, pattern B uses color-indices from 0 to 3. To
display this correctly, the panel being filled must be on a
surface which has at least two bit planes assigned to it.
(See the <set-surface-definitions> command for details.)

(The color-indices in a fill pattern being defined are
specified by the <raster-write> and <runlength-write> com-
mands that come between the <begin-fill-pattern> and <end-
fill-pattern> commands in the <fill-pattern-definition>. See
the descriptions of the <raster-write> and <run1ength -write>
commands for details.)

Bits=per-pixel, The bits-per-pixel parameter is used to
decode the <raster-write> and <runlength-write> commands
that follow. This affects which color-indices may occur in
the fill pattern.

If bits-per-pixel = 1, then the only color-indices that may
occur in the fill pattern are color-index 0 and color-index
1 L] A

If bits-per-pixel = 2, then color-indices 0, 1, 2, or 3 may
occur in the fill pattern.
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If bits-per-pixel = 3, then all color-indices in the range
from 0 to 7 may occur in the fill pattern.

If bits—per—pixelvz 4, then all color-indices in the range
from O to 15 may occur in the fill pattern. This value of
bits-per-pixel is valid in the 4113 terminal, but not in the
4112,

As a convenience when writing simple host software to issue
the <begin-fill-pattern> command, a value of 6 is allowed
for the bits-per-pixel parameter. If bits-per-pixel = 6,
then each color-index in a raster-write command occupies one
ASCII character. In that character, the terminal uses the
least-significant three or four bits as a color-index, and
ignores the other bits. (The 4112 terminal uses the least-
significant three bits, while the 4113 uses the least-
significant four bits.)

Thus, in the 4112 you can specify color-indices in the range
from 0 to 7 by sending the corresponding ASCII characters
(0) to (7); each color-index is represented by its corres-
ponding decimal digit, sent as an ASCII character. In the
4113, you can specify color-indices in the range from 0 to
15 by sending the corresponding ASCII characters (0), (1),
ceey (9), (), G5, (O, (=), (), (?).
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Figure 4=1, Two Typical Fill Patterns.
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Errors

MDOO

MDO2

MD11

MD21

MD31

MD41

(Level

(Level

(Level

(Level

(Level

(Level

References

0):

3):

2):

2):

2):

2):

ALPHABETICAL LISTING

Unrecognized command. (The terminal is not a
4112 or 4113.)

Not enough memory available for fill pat-
tern.

Invalid fill pattern number (must be in the
range from 1 to 32767).

Invalid pattern width. (Must be in the range
1 to 32. Should be 1, 2, O, 8, 16, or 32;
other values do not necessarily give the
desired results.)

Invalid pattern height (must be in the range
0 to 480).

Invalid bits-per-pixel. (In the 4112, must
be 1, 2, 3, or 6; in the 4113, must be 1, 2,
3, 4, or 6.)

<End-fill-pattern> command.

<End-panel> command.

<Fill-pattern-definition> syntactic construct.
{Select-fill-pattern> command.
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¢Begin-Graphtext-Character> Command

SYNTAX
<begin—graphtext—charactef> = (ESC)(S)(T)

<int: font>
<int: character>

PARAMETERS

Font 0 to 32767). Font number for character to be
defined.

Character (32 to 126). Character number for character
to be defined. ‘ )

Description

This command starts the definition of a user-defined
graphtext character in the specified graphtext font. This
character is displayed only when all the following condi-
tions are met:

. The font to which the character belongs is the current

graphtext font. (See the description of the <set-
graphtext-font> command.) »

« The current graphtext precision is "stroke precision.”
(See the description of the <set-graphtext-precision>
command . )

o The specified ASCII character occurs within a <graph-
ic-text> command's <string> parameter. (See the de-
scription of the <graphic-text> command.)

Font 0 is the standard ASCII font. If any optional keyboard

is installed (Options 4A, 4C, U4E, or U4F), then fonts 1, 3, 7
and 9 are predefined as described in Table 4-1.
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When you define a character with the <begin-graphtext-
character> and <end-graphtext-character> commands, that
user-defined character supercedes the pre-defined character
of that graphtext character font. If you later delete the
character definition with a <delete-graphtext-character>
command, the character is restored to its predefined mean-

ing.

Table 4=1
PREDEFINED GRAPHTEXT FONTS

Font Number Character Set Availability

0 ASCII In all terminals

1 Swedish With any keyboard option
3 U.K. With any keyboard option
I APL With any keyboard option
9 Danish/Norwegian | With any keyboard option

A graphtext character definition has this syntax:

{character-

where

<character-

and where

{polyline>

definition> = <begin-graphtext-character>
[<character-element>...]
{end-graphtext-character> ,

element> = <polyline>
or <move>
or <draw> |,

<enter-vector-mode><xy>...
(GS)<xy>.v.
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The character definition implicitly includes the current
pivot point. That is, a user-defined graphtext character has
a pivot point which is the same as that set by the most-
recent <set=zpivot-point> command prior to the <character-
definition> which defined that graphtext character. When the
character is displayed, its pivot point appears at the
graphic beam position.

Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Factory is Omitted

1 None None 0

2 None None Error ST21
Errors

ST02 (Level 3): Out of memory while defining graphtext char-
acter.

ST03 (Level 2): Command is invalid at this time. (A segment,
panel, or graphtext character is currently
being defined.)

ST11 (Level 2): Invalid font number (must be in the range
from 0 to 32767).

ST20 (Level 2): That character already exists in this font.

ST21 (Level 2): Invalid character number (must be in the
range from 32 to 126).

References

<End-graphtext-character> command.
{Set-graphtext-font>
{Set-graphtext-font-grid>
{Set-pivot-point>
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<{Begin-Higher-Segment> Command

SYNTAX
<begin-higher-segment> =(ESC)(S)(N)

Description

This command ends the ac¢finition of the segment which is
currently being defined, and begins the definition of a
segment with a number one greater than that of the segment
just ended.

The pivot point and position of the new segment are set to
the current beam position. The current pick-id is set to
one.

This command is equivalent to the following sequence of
commands:

<report-terminal-settings: SO> (returns open segment number)
<end-segment>

<report-GIN-point: =-2> (returns current beam xy)
<report-terminal-settings: SP> (returns current pivot point xy)
<report-segment-status: -2, X> (returns default segment position xy)
{set-pivot-point: (current beam xy)>

<begin-segment: (next higher segment ID)>

{set-pivot-point: (previous pivot point xy)>

{(set-segment-position: -2, (default segment position xy)>

The segment definition can be terminated by an <end-segment>
command, a <begin-new-segment> command, a <begin-lower-seg-
ment> command, or another <begin-higher-segment> command.

When a segment created with this command is saved with the
{save> command, the segment definition is saved using the
<{begin-segment> command .nstead of the <begin-higher-seg-
ment> command, since all segments are the same once they are
created.
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Errors

SNOO (Level 0):

SNOO (Level 2):

- SNO1 (Level 2):

SNO2 (Level 3):

SNO3 (Level 2):

References

Unrecognized command (the terminal firmware
is version 1 or 2).

The indicated segment already exists.

Invalid value for next higher segment number
(current segment ID is 32767). -

Out of wemory while ending or beginning
segment ‘efinition.

Context error; command is invalid at this
time. No segment is currently being defined,
or a graphtext character is currently being
defined.

{Begin-lower-segment> command.
<{Begin-new-segment> command.
{Begin-segment> command.
{End-~segment> command.
{Report-GIN-point> command.
{Report-segment-status> command.
{Report-terminal-settings> command.
{Set-pivot-point> command.
<Set-pick-ID> command.
<Set-segment-position> command.
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SYNTAX

<begin-lower-segment> =(ESC) (3)(B)

Description

This command ends the definition of the segment which is
currently being defined, and begins the definition of a
segment with a number one less than that of the segment just

ended.

The pivot point and position of the new segment are set to
the current beam position. The current pick-id is set to

one,

This command is equivalent to the following sequence of

commands:

{report-terminal-settings: SO> (returns

<end-segment>
- Kreport-GIN-point: -2>

{set-pivot-point: (current beam xy)>

{begin-segment: (next lower segment ID)>

(returns
{report-terminal-settings: SP> (returns
<{report-segment-status: -2, X> (returns

open segment number)

current beam xy)
current pivot point xy)
default segment position xy)

{set-pivot-point: (previous pivot point xy)>
{set-segment-position: -2, (default segment position xy)>

The segment definition can be terminated by an <end-segment>

command, a <begin-higher-segment> command,

a <begin-new-

segment> command, or another <begin-lower-segment> command.

When a segment created with this command is saved with the
{save> command, the segment definition is saved using the
<begin-segment> command instead of the <begin-lower-segment>
command, since all segments are the same once they are

created.
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Errors

SBO0O (Level

SB0O0O (Level

SBO1 (Level

SB02 (Level

SB03 (Level

References

0):

2):
2):

2):

Unrecognized comm~nd (the terminal firmware
is version 1 or 2).

The indicated segment already exists.

Invalid value for next lower segment number
(current segment ID is 1).

Out of memory while ending or beginning
segment definition.

Context error; command is invalid at this
time. No segment is currently being defined,
or a graphtext character is currently being
defined.

{Begin-higher-segment> command.
{Begin-new-segment> command.
<Begin-segment> command.
<End-segment> command.
<Report-GIN-point> command.
{Report-segment-status> command.
{Report-terminal-settings> command.
{Set-pivot-point> command.
<Set-pick-ID> command.
<(Set-segment-position> command.
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{Begin-New-Segment> Command

SYNTAX

<begin-new-segment> = (ESC)(S)(E)
<{int: segment-number> .

PARAMETERS

Segment-number (1 to 32767). Number of segment to be
defined.

Description

This command begins the definition of a new graphic segment
with the specified segment identification number. If another
segment is open, it is closed (as with an <end-segment>
command) .

Valid segment numbers are 1 through 32767. If a segment with
the specified segment number already exists, or if the
segment number used is invalid, an error is detected and
reported. If a graphtext character definition is currently
open, or a panel is being defined with no segment also being
defiined, an error is detected and the command is ignored.

The pivot point and position of the new segment are set to
the current beam position. The pick-ID is set to one.

Issuing this command is equivalent to issuing the following
sequence of commands:

<end-segment> (if segment is currently open)
{report-GIN-point: -2> (returns current beam xy)
{report-terminal-settings: (SP)> (returns current pivot point xy)
{report-segment-status: -2, 'x'> (returns default segment position xy)
<set-pivot-point: (Current beam xy)>

<begin-segment: Segment-number>

{set-pivot-point: (Previous pivot point xy)>

<set-segment-position: -2, (Default segment position xy)>

If there is no segment currently open, issuing this command

is equivalent to issuing the above series of commands
without the initial <end-segment> command.
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The segment definition can be terminated by an <end-segment>
command, a <begin-higher-segment> command, a <{begin-lower-
segment> command, or another <begin-new-segment> command.

When a segment created with this command is saved with the
{save> command, the segment definition is saved using the
{begin-segment> command instead of the <(begin-new-segment>
command, since all segments are the same once they are
created.

Defaults

Parameter As Shipped On Power-Up If the Parameter
Number From Factory : is Omitted

1 None None Error SE11
Errors

SEO0 (Level 0): Unrecognized command (the terminal firmware
is version 1 or 2).

SE02 (Level 3): Not enough memory to begin segment, or out
of memory while defining segment.

SE03 (Level 2): Command is invalid at this time (a graphtext
character or a panel is currently being
defined).

SE10 (Level 2): Segment already exists.

SE11 (Level 2): Invalid segment number (must be in the range
from 1 to 32767).

References

{Begin-higher-segment> command.
{Begin-lower-segment> command.
{Begin-segment> command.

. <End-segment> command.

{Set-pick-ID> command.
{Set-pivot-point> command.
{Set-segment-position> command.
{(Set-segment-image-transform> command.
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{Begin=Panel=Boundary> Command 4112, 4113

SYNTAX

<begin-panel-boundary> = (ESC)(L)(P)
<xy: first-point>
<int: draw-boundary> .

PARAMETERS

First-point (X= 0 to 4095, Y = 0 to 4095). Beginning
and ending point for the boundary.

Draw=boundary (0 or 1). One causes the panel boundary
to be drawn; zero causes the boundary to be omitted.

Description

This command starts the definition of a panel: a geometrical
figure bounded by one or more straight lines. In the case of
a panel with two or more boundaries, the <begin-panel-
boundary> command is also used to begin the second and
subsequent boundaries.

<XY> parameter. The panel boundary starts and ends at the
point specified by the <xy> parameter.

<Int> parameter. If the <int> parameter is zero, the panel
boundary is not drawn. If this parameter is one, then the
boundary is drawn in the current line style and line index,
as specified by the most recent <{set-line-style> and <set-
line-index> commands.

Drawing the boundary. If the panel boundary is to be drawn,
it is drawn as the terminal receives the coordinates of the
vertices of that boundary. Provided the terminal has first
been placed in vector mode or marker mode, these coordinates
may be sent to it as <xy> parameters. Alternatively, the
coordinates may be sent as part of <move>, <draw>, and
<draw-marker> commands; these commands do not require that

the terminal should be in vector or marker mode.
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NOTE

If you use <{xy> parameters to specify
boundary points, be sure that the termi-
nal is is vector or marker mode. It must
not be in alpha mode! If the terminal is
in alpha mode, the <xy> parameters are
interpreted as alphatext. If the dialog
area 1s enabled, such alphatext is sent
to the dialog area. If the dialog area
is not enabled, such alphatext causes a
type LP0O3 error and terminates the
{panel=definition>.

All parts of the boundary are drawn, regardless of any (GS)
characters (<enter-vector-mode> commands) or <move> com-
mands. No markers are drawn at the vertices of the boundary,
regardless of any (FS) characters (<enter-<=marker-mode> com-
mands) or <draw-marker> commands.

The panel boundary ends when an <end-panel> command or
another <begin-panel-boundary> command occurs. The panel
boundary is then closed, so that it ends where it began: at
the point specified in the <begin-panel-boundary> command's
{Xy> parameter.

Panels with only one boundary. The simplest case is when the
panel has only one boundary. In that case, the <panel-
definition> has this syntax:

{panel-definition> = <begin-panel-boundary>
[<boundary-point>...]
<end-panel>

where

<boundary-point> = <xy> (not valid in alpha mode)
or (GS)<xy> '
or (FS)<xy>
or <move>
or <draw>
or <draw-marker>
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The panel boundary begins with the position given by the

it

continues to include the line segments defined by the <xy>

’

<{xy> parameter in the <begin-panel-boundary> command

and it ends where it

began. The graphic beam position is updated to the ending

’

coordinates of the <boundary-point>s

Figure 4-2 shows two panels, each with only one boundary. In
the first panel, the boundary (always a closed figure) does

point, which is the same as the <xy> coordinate in the
not intersect itself

<{begin-panel-boundary> command.

it does.

in the second,

’

3892-2

Figure 4-2, Two Panels, Each With Only One Boundary.
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When the panel boundary crosses over itself (or when there
is more than one boundary), it is not obvious what is meant
by the "interior" of the panel. The rule for determining
which points are "inside" the panel is this:

. If, to get from "well outside the panel" (that is,
from a point infinitely far away) to the point in
guestion, one must cross the boundary an odd number of
times, then that point is "inside" the panel. (This
rule works regardless of the route one follows to
proceed from infinity to the point in question.)

o I1f, to get from "well outside the panel" (that is,
from "the point at infinity") to the point in ques-
tion, one crosses the boundary an even number of
times, then that point is "outside"™ the panel. (Note
that "not crossing the boundary" is the same as
"crossing the boundary zero times," and zero is an
even number.) :

Panels with more than one boundary. A panel can be defined
with more than one boundary; to do this, send more than one
<{begin=-panel=-boundary> command within the <panel-
definition>. Each such command begins a panel boundary;
<{begin-panel-boundary> commands after the first one also
terminate the previous panel boundary. The full <panel-
definition> syntax then becomes:

{panel~definition> = <panel~boUndary—definition>
[<panel-boundary-definition>...]
{end-panel>

where

{panel-boundary-definition> = <begin-panel-boundary>
[<boundary-point>...] .

<boundary=-point> = <xy> (not valid in alpha mode)
or (GS)<xy> g
or (FS)<xy>
or <move>
or <draw>
or <draw-marker> .
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Figure 4-3 shows two panels, each with multiple boundaries.
Note that each boundary is a closed figure. In a <panel-
boundary-definition>, the boundary begins at the position
specified by the <xy> parameter within the <begin-panel-
boundary> command; it continues as a series of straight line
segments determined by the <xy> coordinates of the <bound-
ary-point>s; and it ends where it began. The same "odd/even"
rule as before is used to define the panel interior.

3892-3

Figure HFB. Two Panels, Each With Multiple Boundaries.
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Filling the Interior. When the terminal receives the <end-
panel> command, it fills the panel interior in the manner
specified by the most recent <{set-panel-filling-mode> com-
mand. (If the <set-panel-filling-mode> command has specified
that the panel is to be filled up to and including the
boundary, then any boundary just drawn is covered over when
the panel is filled.)

The fill pattern used is that specified by the most recent
{select-fill-pattern> command.

Text Not Allowed Within Panels. Neither alphatext nor graph-
text is permitted within a <panel-definition>. If the dialog
area 1is enabled, any alphatext is sent to the dialog area,
and does not interfere with the panel being defined. How-
ever, if the dialog area is not enabled, alphatext causes
the panel to be closed, as if an <end-panel> command were
received; a type LP0O3 error is detected. Graphtext within a
{panel-definition> closes the panel and causes a type LTO03
error.,

Defaults .

Parameter As Shipped On Power-Up If the Parameter
Number From Factory is Omitted

1 None None h (0,0)

2 None None 0

Errors

LPOO (Level 0): Unrecognized command. (Terminal is not a
4112 or a 4113.)

LP0O3 (Level 2): Alphatext is not allowed within a <panel-
definition>. (When this error is detected,
the panel being defined is closed, as if an
<{end-panel> command had been received.)

LP21 (Level 2): Invalid "draw border" mode (must be 0 or 1).

References

<End-panel> command.

{Panel-definition> syntactic construct.
<{Begin-segment> command.

<End-segment> command.
{Select-fill-pattern> command.
{Set-panel-filling-mode> command.
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¢Begin=Pixel=Operations> Command 4112, 4113

SYNTAX

<begin-pixel-operations> = (ESC)(R)(U)
<int: surface-number>
<int: ALU-mode>
<int: bits-per-pixel>

PARAMETERS

Surface=number (4112: =1 to 3; 4113: =1 to 4). Minus
one indicates a "super surface" using all bit planes
of all surfaces. Zero means "leave existing surface
unchanged." Numbers greater than zero refer to specif-
ic surfaces.

ALU=mode (0 to 16). Arithmetic logic unit writing
mode.

Bits-per-pixel. Used for decoding subsequent <raster-
write> and <runlength-write> command. Zero means "no
change." In the 4112, valid bits-per-pixel values are
1, 2, 3, and 6. In the 4113, valid values are 1, 2, 3,
4, and 6.

Description

This command is present in the 4112 and 4113 terminals only.

The <begin-pixel-operations> command initializes the termi-
nal for subsequent <raster-write>, <runlength-write>, <rec-
tangle-fill>, <pixel-copy>, and <save> commands. These are
the "pixel operations commands" which permit users to access
directly the terminal's raster memory buffer.

The command has three parameters, all of parameter type
<int> : "surface number," "ALU mode," and "bits-per-pixel."
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Surface number. The surface number parameter specifies the
surface on which subsequent <raster-write>, <runlength-
write>, <rectangle-fill>, <pixel-copy>, and <save> commands
will write (or read) their data. A value of zero indicates
that the existing surface is not to be changed.

A value of -1 indicates that subsequent pixel operations
will occur on a "super surface" consisting of all the bit
planes on all of the presently defined surfaces. This super
surface is for advanced applications. If you plan to use the
super surface, be sure to read Appendix D, which explains
the super surface and its side effects.

ALU Mode. The ALU mode (arithmetic logic unit writing mode)
parameter is a number in the range from 0 to 16. A value of
zero indicates that the existing ALU mode is not to be
changed. Values from 1 to 16 specify how <raster-write>,
{runlength-write>, and <rectangle-fill> commands modify the
existing contents of the terminal's raster memory buffer.

At each pixel position in raster memory space, the color-
index being written is regarded as a binary number and 1is
combined, bit by bit, with the color-index already stored at
that pixel location. The result is a new color-index, which
is stored at that pixel location in the raster memory
buffer. ‘

Let A be one of the bits in the color=-index currently stored
at a particular pixel location in raster memory space. Let B
be the corresponding bit in the color-index being supplied
by the <raster-write>, <runlength-write>, or <rectangle-
fill> command. Let W be the corresponding bit of the color-
index which the terminal's ALUs (arithmetic logic units)
actually write into that pixel location in raster memory
space. Then W is some function of A and B:

W = f(A,B)
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The "ALU mode" parameter selects the function f from among
sixteen possible functions of A and B: f1(A,B) to f16(A,B).
Table 4-2 lists the function fN selected by selected by each
value N of the ALU mode parameter. In the table, bit A is
the bit already stored in the raster memory buffer; bit B is
the bit supplied by the <raster-write>, <runlength-write>,
or <rectangle-fill> command, and bit W is the resulting bit
which is actually written into the raster memory buffer.

Table 4-2
ALU VALUES TABLE

ALU mode W = fN(A,B)
1 W = f1(A,B) = not A
2 W = f2(A,B) = not (A or B)
3 W = f3(A,B) = (not A) and B
f W = fU(A,B) = O
5 W = f5(A,B) = not (A and B)
6 W = f6(A,B) = not B
7 W = f7(A,B) = A XOR B
8 W = f8(A,B) = A and (not B)
9 W = f9(A,B) = (not A) or B
10 W = f10(A,B) = not (A XOR B)
11 W= f11(A,B) = B
12 W = f12(A,B) = A and B
13 W = £f13(A,B) = 1
14 W = f14(A,B) = A or (not B)
15 W = f15(A,B) = A or B

16 W = f16(A,B) = A
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Of ‘the values in Table 4-2, the following are particularly
useful:

Mode | W = f(A,B) Use

e e e e e e e e e e e ]

1 |W = £1(a,B)

not A This yields a reverse video
-when used with the <rectan-
gle-fill> command.

7 |W = f7(A,B) = A XOR B This provides an opportunity
to write an image which can
later be completely removed
without trace by repeating
the same operation. That is
because

A = (A XOR B) XOR B.:

(The terminal's firmware uses
ALU mode 7 when displaying
segments in "XOR mode." See
the description of the <set-
segment-writing-mode> command
for details.) ‘

1M |W = f11(A,B) = B This causes a complete
replacement of the existing
image with the new pixels.

(The terminal's firmware uses
ALU mode 11 when displaying
segments in "set mode." See
the description of the <{set-
segment-writing-mode> command
for details.)

15 |W = f15(A,B) = A or B This is an "overstrike mode,"

: in which the new image is
written on top of the exist-
ing image. Zero pixels in the
command string do not affect
the pixel buffer.

If the ALU mode parameter is ontside the range from 0 to 16,
then the 4112 detects a type RU11 error.
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Bits-per-pixel. The bits-per-pixel parameter is used to
decode subsequent <raster-write> and <runlength-write> com-
mands. (It is also used by subsequent <save> commands when
generating a stream of <raster-write> and <runlength-write>
commands to be saved on the disk drive.) See the descrip-
tions of the <raster-write>, <runlength-write>, and <save-
pixels> commands for details.

In the 4112, "bits-per-pixel” may be 0, 1, 2, 3, or 6. In
the 4113, valid values are 0, 1, 2, 3, 4, and 6. (A value of
zero indicates that the existing bits-per-pixel encoding
mode is not to be changed.) Normally, bits-per-pixel would
be set equal to the number of bit planes used by the surface
being selected. (However, it may be a convenience to set
<{bits-per-pixel> to 6; this can simplify the host software
used to issue <raster-write> commands, since in that case
each pixel is represented by exactly one <code> character in
the <raster-write> command's <code-array> parameter. See the
description of the <raster-write> command for details.)

It may happen that the "surface number" parameter specifies
a surface which has fewer bit planes than the number of bits
specified in the "bits-per-pixel" parameter. Suppose, for
instance, that there are M bit planes on the specified
surface, but "bits-per-pixel" = N, where N is a larger
number than M. In that case, when subsequent <raster-write>
commands write color-indices into the pixel viewport, the
color-index written is comprised of the most-significant M
bits in each N-bit color-index sent as part of the <raster-
write> command.

Defaults

Parameter As Shipped On Power-=Up If the Parameter
Number From Factory is Omitted

1 1 1 Unchanged

2 11 11 Unchanged

3 6 6 Unchanged
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Errors

RUOO (Level 0): Unrecognized command. (The terminal is not a
4112 or 4113.)

RU1T0 (Level 2): Surface does not exist (has not been defined
with a <set~surface-definitions> command).

RU11 (Level 2): Invalid surface number. (In the 4112, must
be in the range from -1 to 3. In the 4113,
must be in the range from -1 to 4.)

RU21 (Level 2): Invalid ALU mode {(must be in the range from
0 to 16).

RU31 (Level 2): Invalid bits-per=-pixel. (In the 4112, must
be 0, 1, 2, 3, or 6. In the 4113, must be O,
1} 2, 3’ }4, or 6.)

References

<Pixel-copy> command. ’ (:
{Raster-write> command

{Rectangle~fill> command

<Runlength-write> command

<Save> command
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<Begin=Segment> Command

SYNTAX

<begin-segment> = (ESC)(S)(0)
<int: segment-number>

PARAMETERS

Segment=number (1 to 32767). Number of segment to be
defined.

Description

Begins the definition of a new graphic segment with the
specified segment identification number.

Valid segment numbers are 1 through 32767. If a segment with
the specified segment number already exists, or if the
segment number used is invalid, an error will be generated
and reported. If another segment or font definition is
currently open, an error is generated and the command is
ignored.

Pivot Point. The segment will be defined with its pivot
point at the location specified by the most recent <set-
pivot-point> command. (See the description of the <set-
pivot-point> command for details.) The pivot point is an
unchangeable attribute of a segment; therefore, if the
segment's pivot point is to be different from that
previously defined, it is important to issue an appropriate
{set-pivot-point> command before issuing the <begin-segment>
command.
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Terminating the Segment Definition. The segment definition
is terminated by the <end-segment> command. The segment is
saved in RAM. Saving on the disk requires a <save> command.

Graphiec Primitives. Within a segment definition (between the
<{begin-segment> and the <end-segment> commands), there may
be graphic primitives: vectors, markers, <graph1c—text> com-
mands, <panel-definitions>, and sometimes alpha text. (If
the dialog area is not enabled, then alphatext is deemed to
be a graphic primitive and is included in the segment being
defined.)

When a segment is being defined and the dialog area 1is
disabled, the "wrap-around" features of alphatext are dis-
abled. When the next character to be displayed would end
past x=4095, it is not displayed and the alpha cursor id not
changed. Similarly, a (BS) character is not processed if the
resulting x-position would be less than zero. Likewise, a
(LF) character is not processed if the resulting y-position
would be less than zero, and a (VT) character is not
processed if the resulting y-coordinate would be greater
than 3071.

Primitive Attributes. Also included in a segment definition
are primitive attributes - commands which change attributes
of graphic primitives. Examples of these would be <set-line-
style>, <set-marker-type>, and <set-graphtext-rotation>.

¢Include=Copy-of=Segment> Command. Besides graphic primi-
tives, a segment definition may also have <include-copy-of-
segment> commands. When such a command occurs, the segment
it references is copied into the segment being defined. (The
segment, as transformed by its current image transform, is
copied into the segment being defined. That is, the segment
is after being scaled, rotated, and positioned in accordance
with that segment's current image transform. See the <set-
segment-position> and <{set-segment-image-transform> commands
for details.)
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Syntax of <Segment-Definition>. A segment definition would
usually follow this syntax:

<segment-definition> = <begin-segment>
[<part-of-segment>...]
<end-segment>

{part-of-segment> = <move>
or <draw>
or <draw-marker>
or <(GS)KxXxy><xy>...>
or <(FS)Kxy><xy>...>
or <set-line-style>
or <set-line-index>
or <set-marker-type>
or <graphic-text>
or <set-text-index>
or <set-graphtext-font>
or <set-graphtext-precision>
or <set-graphtext-rotation>
or <set-graphtext-size>
or <include-copy-of-segment>
or <alphatext-graphic-primitive>

{alphatext-graphic-primitive> = any text sent to the
the terminal with the
terminal in alpha mode
and with the dialog
being disabled.

Any printable text which is sent to the terminal while the
terminal is in alpha mode and the dialog area is disabled
will be stored in the segment. (This is the <alphatext-
graphic-primitive> mentioned above.) In such text, the spe-
cial characters (HT), (BS), (VT), (LF), and (CR) are stored
in the segment as <move>s to the appropriate <xy> positions.
(Since these characters are stored as <move>s, they are
scaled by any <set-segment-image-transform> commands. In the
4112 and 4113, they are scaled according to the current
window-viewport transform.)
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The View In Which A Segment Is Visible. In the 4112 and 4113
terminals, which may have multiple views, the question
arises, "In which view is a segment visible?" The answer is,
that a segment is visible in the view which is selected at
the time of the <end-segment> command that terminates the
segment definition. (Unless, of course, a <set-segment-
visibility> command for "segment -2" has determined that
newly-created segments are to be invisible.)

If you issue a <{select-view> command while a segment is
being defined (that is, between a <begin-segment> command
and the following <end-segment> command), then the segment
is visible only in the view which is selected at the time of
the <end-segment> command.

Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Factory ' is Omitted

1 None None Error SO011
Errors

S002 (Level 3): Out of memory while defining segment.

3003 (Level 2): Command is invalid at this time. (Another
segment, a graphtext character, or a panel
is currently being defined.)

S010 (Level 2): Segment already exists.

S011 (Level 2): Invalid segment number (must be in the range
from 1 to 32767).

References

<End-segment> command.
{Include~copy-~of-segment> command.
{Select-view> command.
{Set-pivot-point> command.
{Set-segment-position> command.
{Set-segment-image-transform> command.
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(BEL) Character

Description

Alpha Mode. When the terminal is in alpha mode, a (BEL)
character received from the host computer causes the termi-
nal to sound - its bell.

Marker Mode. When the terminal is in marker mode, the (BEL)
character sounds the terminal's bell.

Vector Mode. When the terminal is in vector mode, the (BEL)
character sounds the bell.

In addition, however, a (GS)(BEL) sequence has a special
effect. The (GS) puts the terminal in vector mode, since it
comprises an <enter-vector-mode> command. The (BEL) immedi-
ately following the (GS) causes a "draw" from the current
beam position to the following <xy> coordinate. (Normally,
the first <xy> after a (GS) causes a "move" rather than a
"draw" to that <xy> coordinate; the (GS)(BEL) sequence
changes that.)

References

{Enter-alpha-mode> command.
{Enter-marker-mode> command.
{Enter-vector-mode> command.
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<{Block> Syntactic Construct (Option 01)

SYNTAX

<block> = [<block=-"other-than-last"-line>... ]
{block-last-1line> .

<block="other~than-last"-=1line> = <block-header>
{packed-data>
<{block=continue=char>

<EOL-string> .

<block=last=1line> = <block-header>
<{packed-data>
<block=-end=char>
<EOL-string> .

Note. See description of block mode in the Host:
Programmer's Manual.

PARTS OF A BLOCK

{Block=Header>. A sequence of up to ten characters,
set by the <set-block-headers> command.

{Packed=Data>. Characters of packed data, the result
of applying the packing algorithm selected by the
<{set-block-packing> command.

{Block=Continue~Char>. An ASCII character, selected by
the <{set-block-continue-chars> command.

{Block=End=Char>. An ASCII character, selected by the
<set-block-end=-chars> command. :

<EOL-string>. A sequence of up to two characters,
determined by the <set-EOL-string> command.
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Description

In block mode, each block sent to or from the terminal has
the syntax described above. Each "line" of a block starts
with a <block-header>, which is defined by the <set-block-
headers> command. The end of each line is signalled by a
<{block-continue-char> (if it is not the last line in the
block;, or by a <block-end-char> (for the last line of the
block).

Between the block header and the <block-continue-char> or
{block-end-char> is a sequence of ASCII characters which
hold the data being sent in a "packed" format; these
characters comprise the <block-packed-data>. None of these
characters may be the same as the characters reserved as the
<{block-continue-char> and <block-end-char>. The packing
scheme is described together with the <set-block-packing>
command, elsewhere in this section.

The EOM character (usually a CR) from the keyboard, which
terminates a terminal-to-host block, is included in the
block as the last data character.

The <block-header>, <block-continue-char>, <block-end-char>,
and the block packing scheme may be different for blocks
sent from the terminal to the host than for blocks which the
terminal receives from the host. These parameters are set
with the <set-block-headers>, <set-block-continue-chars>,
{set-block-end-chars>, and <set-block-packing> commands.

For blocks sent from the terminal to the host computer, the
<EOL-string> is the current "end of line string," set by the
<{set-EOL-string> command. (Typically, this is (CR) or
(CR)(LF).)

For blocks sent from the host computer to the terminal, the
<EOL-string> consists of any characters which the host may
send after the <block-continue-char> or <block-end-char> and
before the <block-header> that starts the next <block>. All
such characters are ignored by the terminal until (and
unless) a printable character -- ADE 32 to 162 -- is
encountered. When the terminal detects the printable charac-
ter it does a carriage return and prints the detected
character and all following text (as unescorted text) until
the next block header is detected.
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References

{Block=-control-bytes> syntactic construct.
<{Set-block=-continue-chars> command.
<Set-block=end=chars> command.
{Set-block~headers> command.
{Set-block~length> command.
<{Set=block-master-chars> command.
{Set-block=non=-xmt-chars> command.
{Set-block~packing> command.
<{Set-block-timeout> command.
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¢Block=Control=Bytes> Syntactic Construct (Option 01)

SYNTAX

<block=-control-bytes> = <control-byte-1>
<control-byte-2>
<control-byte-3>
<control-byte=-4>

Note. See description of block mode in the Host
Programmer's Manual.

Description

In block mode, when the terminal or host composes a block to
be sent over the data communications line, it appends four
"block control bytes" to the characters or other data being
packed into the block.

The four control bytes are packed into the block along with
the other unpacked data; see the description of the <set-
block=-packing> command for details. If the "unpacked byte
size" (as set by the <set-block-packing> command) is seven,
then each control byte consists of seven binary bits. If the
unpacked byte size is eight, then each control byte consists
of eight binary bits.

{Control=Byte=1>, Let bit 1 be the least-significant bit of
the byte; then bit 7 or bit 8 is the most-significant bit of
the byte. (Bit 7 is the most-significant bit if the "un-
packed byte size" is seven, since in that case there is no
bit 8.) The individual bits are assigned as follows:

Bits 1 and 2: Block count and end-protocol.

Bit 3, 4, 5: Reserved (always zero)

Bit 6 : End of file

Bit 7 : End of message

Bit 8 : Unused (not present in 7-bit bytes;

always zero in 8-bit bytes)
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In <control-byte-1>, bits 1 and 2 together serve two func-
tions: they determine whether the terminal is to exit block
mode, and - while the terminal is in block mode - they
maintain an "odd/even" modulo two counter of blocks sent
over the data communications line. Table 4-3 lists the four
possible states of these bits, together with their meanings.

Table 4=3

MEANINGS OF LOW=ORDER BITS IN <CONTROL=BYTE=1>

Bit 2 | Bit 1
-

Meaning

0 0 This is an "even" block, and no
attempt is being made to remove
the terminal from block mode.

0 1 This is an "odd" block, and no
attempt is being made to remove
the terminal from block mode.

1 0 In a block sent from the host to

the terminal, these two bits
comprise a command to the termi-
nal: "Exit from block mode, but
remain armed for block mode. Be-
fore exiting block mode, however,
acknowledge this command by send-
ing an 'ACK' block to the host."

In a block sent from the terminal
to the host, these two bits mean,
"This is an 'ACK' block
acknowledging receipt of a command
to exit block mode. The terminal
is now leaving block mode, but -
will remain armed for block mode."
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Table 4-3 (cont)
MEANINGS OF LOW=ORDER BITS IN <CONTROL=-BYTE=1>

Bit 2 Bit 1 Meaning

s mcene —
—m—d

1 1 In a block sent from the host to
the terminal, these two bits
comprise a command to the termi-
nal: "Exit from block mode, but
remain armed for block mode. Exit
block mode immediately; do not
send an 'ACK' block to the host."

In a block sent from the terminal
to the host, this combination of
bits is not allowed.

Bit 6, the end-of-file bit, is set to one at the end of a
file transfer; setting this bit serves the same purpose as
the <EOF-string> used when the terminal is not in block
mode.

In blocks which the terminal sends to the host, bit 7, the
end-of-message bit, when set to one, indicates that the
terminal has terminated the block because it encountered an
<EOM-char> or <EOM-indicator> in the data being sent. When
set to zero, this bit indicates that the block was terminat-
ed only because the maximum block length was reached, and
that another block follows which contains more of the same
message.

In blocks sent from the host to the terminal, bit 7 has a
different meaning. If the bit is zero, the terminal is
requested to acknowledge the block immediately (by sending
an ACK block in reply). The terminal sends the ACK block
immediately, whether or not it has a message to pack into
that block. (The ACK block contains only the four block
control bytes.)
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If, however, the host sets bit seven to one, then the
terminal does not acknowledge the block immediately. In-
stead, it waits until it has a block full of data to send,
or until it encounters an <EOM~-char> or <EOM-indicator> in
the data it has to send to the host.

When sending a block to the terminal, the host should set
bit 7 to zero, except when it expects a response message
from the terminal. If a response message is expected, the
host should set bit 7 to one.

{Control-Byte=2>. All the bits of control byte 2 are re-
served; they are always zero.

{Control«Byte=3> and <{Control=-Byte-~4>, The last two control
bytes carry a "check code™ by which the receiving device
(the terminal or the host computer) can verify that it has
received the block with no errors. The check code is derived
from all the unpacked data bytes which precede it : all the
7- or 8-bit bytes of meaningful data, plus the first two
control bytes. The process is as follows:

1. Two "checksum bytes" -~ called H and L for this
explanation - are both set equal to MaxByte. Here,
MaxByte is 127 (for 7-=bit bytes) or 255 (for 8-bit
bytes).

2. Each byte in the preceding unpacked data is
regarded as a binary numeral and added to L. The
sum is computed as with "modulo 7 (or modulo 8)
end-around-carry." That is, for a 7-bit "unpacked
byte size," whenever the sum exceeds the maximum 7-
bit numeral (127), the "carry" bit is omitted and
one is added to the least-significant bit of the
sum. Likewise, if the unpacked byte size is 8-bits,
then whenever the sum exceeds 255, the carry bit is
omitted and one is added to the least-significant
bit of the sum. ‘
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This process is equivalent to the following algor-
ithm, in which MaxByte = 127 (for 7-bit bytes) or
255 (for 8-bit bytes): '

BEGIN

L := L + Byte;
- IF (L > MaxByte) THEN L := L - MaxByte
END ‘

3. As each byte is added to L, the new value of L is
added to H. The same "end-around-carry" method is
used:

BEGIN
H:=H + L;
IF (H > MaxByte) THEN H := H - MaxByte
END
u, When steps 2 and 3 have been performed for each of

the unpacked bytes preceding the check code bytes,
then the two check code bytes are computed as

follows:
BEGIN
C1 := MaxByte - H - L;
IF (C1 < 1) THEN C1 := C1 + MaxByte;
ControlByte3 := C1;
ControlByteld := H
END

Packing the Control Bytes into the Block. When all four
control bytes have been computed, they are packed into the
block along with any other unpacked data bytes; see the
description of the <set-block=-packing> command for details.
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Checking a Received Block. When a block is received and
unpacked, the H and L checksum bytes are computed as
described above. As each byte is unpacked, the "unpacked
byte" is added to L (with end-around carry), and L is added
to H (with end-around carry). This is done on all bytes as
they are unpacked, including all four control bytes. When
the <block=-end-char> is detected, H and L should both equal
MaxByte. That is, if the unpacked bytes are 7-bit bytes,
then H = L = 127; if they are 8-bit bytes, H = L = 255. If
this is not the case, then a data transmission error has
occurred. (In that case, the terminal or the host receiving
the block would re-transmit the last block it had sent.)

References

{Set-block-packing> command.
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BORDER Key | 4112, 4113

Description

This key exists only in the 4112 and the 4113. It does not
auto-repeat.

Pressing the BORDER key (SHIFT-NEXTVIEW) changes the border
attribute of the current view. If the view was formerly
displayed without a border, then a border is drawn around
the perimeter of its viewport. If the view already had a
border around its viewport, then that border is removed.

References

{set-border-visibility> Command.
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BREAK Key

Description

Pressing the BREAK key sends a "break" signal to the host.
(In some time-sharing systems, the "break" signal is a way
for the terminal operator to interrupt the host computer and
request the use of the communications line. However, many
time-sharing systems do not recognize "breaks.")

If the keyboard is locked, pressing BREAK also unlocks the

keyboard. (This can also be accomplished by pressing
CANCEL.)

For most host systems, the break signal should last for 200
milliseconds; that is the "default" setting to which this
parameter is set when the terminal is shipped from the
factory. However, this duration may be changed with the
{set-break-time> command. (Indeed, by setting the break time
to zero, the BREAK key can be disabled; this can be useful
if the host computer does not tolerate "break" signals.)

Full Duplex Mode. In full duplex mode, the break signal
consists of a "space" condition sent on the TDATA line at
the RS=232 connector.

Half Duplex Modes. In "half duplex normal," "half duplex

- with automatic request to send," and "half duplex with
supervisor™ modes, the terminal responds to BREAK by turning
off the SRTS (Secondary Request To Send) signal. This is a
signal at the RS-232 interface between the terminal and its
modem or other data communications equipment. If the modem
uses the SRTS signal, then the modem turns off the secondary
carrier. The host may or may not respond to the absence of
secondary carrier by releasing the communications line so
that the terminal may use it to transmit a message to the
host.

References

{Set=-break-time> command.
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(BS) Character

Description

4114 Alpha Mode, Dialog Area Disabled. In the 4114, if the
dialog area is not enabled (<enable-dialog-area : 0>), then
the alpha cursor marks a particular location in 4096-by-4096
screen coordinates. In that case, a (BS) character moves the
alpha cursor one character position to the left on the
screen,

If the cursor is already at the current margin, and no
segment is currently begin defined, then (BS) moves the
cursor to the right end of the same line. Here, "same line"
means "same logical line" - everything up to the (CR)(LF).
If wraparound has occurred, this may not be the same thing
as the same "physical line" displayed on the screen.

If the cursor is already at the current margin, and a
segment is currently being defined, then (BS) has no effect.

4112 or 4113 Alpha Mode, Dialog Area Disabled. In the 4112
or 4113, if the dialog area is not enabled (<enable-dialog-
area : 0>), then the alpha cursor marks a particular
location in 4096-by-4096 terminal space. In that case, a
(BS) character moves the alpha cursor one character position
to the left in terminal space. Here, "one character position
to the left" means a distance to the left in terminal space
which corresponds to the spacing between adjacent characters
in the current viewport in 640-by-480 raster memory space.
If this new position in terminal space falls outside the
current window, then the alpha cursor is not visible.

If the alpha cursor is already at the left edge of terminal
space, and no segment is being defined, then (BS) moves the
alpha cursor to the right end of the same line in terminal
space. (That is, the alpha cursor moves to the right edge of
terminal space, but the y-coordinate of the cursor does not
change.)
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If the alpha cursor is at the left edge of terminal space,

and a segment is currently being defined, then the (BS)
character has no effect.

4112, 4113, or 4114 Alpha Mode, Dialog Area Enabled. If the
dialog area is enabled (<enable-dialog-area : 1>), and the

terminal is in alpha mode, then the alpha cursor marks a
~particular location in the dialog area scroll. In that case,
a (BS) character moves the cursor one character position to
the left in that scroll. If the cursor is already at the
left end of that line in the dialog area, then (BS) has no
effect.

Vector and Marker Modes. If the terminal is in vector mode
or marker mode, then the (BS) character has no effect.

References

<Enable-dialog-area command.
<Enter-alpha-mode> command.
<Enter-marker-mode> command.
<Enter-vector-mode> command.
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{Bypass=Cancel=Char>

Description

The <bypass-cancel-char> is a character which, when received

by the terminal, removes the terminal from bypass mode. It
is set by the <set-bypass-cancel-char> command.

For more information, see the descriptions of the <enter-
bypass-mode> and <set-bypass-cancel-char> commands.

References

<Enter-bypass-mode> command.
{Set-bypass-cancel-char> command.
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<Cancel> Command

SYNTAX
(cancel)> = (ESC)(K)(C) .

Description

This command resets to default values a number of terminal
parameters and modes:

Puts the terminal in alpha mode. (Removes it from
vector or marker mode. If the terminalts internal
command interpreter is parsing an escape-sSequence com-
mand, the command being parsed is terminated.)

Selects the standard alphatext font. (See <{set-alpha-
text-font> command.)

Removes the terminal from GIN mode; that is, disables
any currently enabled GIN function. (See <enable-GIN>
and <disable-GIN> commands.)

Unlocks the keyboard. (See <lock-keyboard> command.)

Aborts any <copy> command in progress. Any partially
created output file is closed. (See <copy> command.)

Aborts any color hardcopy in progress on a 4113
terminal with Option 9 installed.

Cancels bypass mode. (See <enter-bypass-mode> com-
mand.) ‘

Flushes input/output queues. (See <set-queue-size>
command.) Characters not sent to the host will be
discarded and ignored.
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® Removes the terminal from prompt mode. (See <prompt-
mode> command.)

e Does not cancel a spooling operation, since this is a
background operation and does not "listen" to a <can-
cel> command or the keyboard. (See the <stop-spooling>
command.)

Errors

There are no errors detected for this command.

References

CANCEL Key

<Disable~GIN> command.
<Enable-4010-GIN> command.
<Enable-GIN> command.
<Enter-alpha-mode> command.
<Enter-bypass-mode> command.
<Enter-marker-mode> command.
<Enter-vector-mode> command.
<Haydcopy> command.
<{Lock-keyboard> command.
<{Prompt-mode> command.
<Set-alphatext-font> command.
<Spool> command.
<Stop-spooling> command.
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CANCEL Key

Description

The CANCEL key (the SHIFTed version of the LOCAL key)
performs all the functions of the <cancel> command, and
causes an exit from snoopy mode (see the <{(set-snoopy>
command description). The only way to issue a <{cancel> while
in snoopy mode is from Setup mode or by pressing the CANCEL
key, because the terminal does not respond to "escape
sequence" commands from the host while it is in snoopy mode.

In the 4112 and 4113, pressing the CANCEL key also termi-
nates a panel-filling operation resulting from a <page> or
{renew-view> command. ’

The CANCEL key does not auto-repeat.

References

<Cancel> command
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<Char> Parameter Type

SYNTAX

<char> = a "printing" ASCII character, that is, an ASCII
character in the range from (SP) to (7); that
is, a character with decimal equivalent in the

range from 32 to 126.

References

{Char-report> parameter type.
{String> parameter type.
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<Char=Report> Parameter Type

SYNTAX

{char-report> = [<eom-indicator>] (See note.)
' <ASCII-char>

<ASCII-char> = (any ASCII character)

Note. The <eom-indicator> is rarely included in the
{char-report>. The terminal only sends the <eom-indi-
cator> if there is no other way to avoid exceeding the
maximum line length.

Description

When the terminal reports the value of a <char> parameter to
the host computer, it sends that report using the <char-
report> syntax. This consists of an optional <EOM-
indicator>, followed by the <char> parameter being reported.

The <char-report> message type is also used to report ASCII
characters which are not valid <char> parameters: characters

with decimal equivalents outside the range from 32 to 126.

For instance, during graphic input for the locator function
and thumbwheels device, the <GIN-locator-report> includes a
{char-report>. That <char-report> tells the host which key
was pressed by the operator to initiate the <GIN-locator-
report>. Since the operator can type any ASCII charatter to
initiate a <GIN=-locator-report>, it is possible for any
ASCII character to occur in a <char-report>.
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¢EOM=Indicator>. The optional <EOM-indicator> occurs in the
{char-report> syntax because of the terminal's "maximum line
length" feature for messages sent to the host computer. This
<EOM-indicetor> is rarely, if ever, sent.

The <EOM-indicator> is only sent as part of a <char-report>
if both the following conditions are met:

. The terminal has already sent at least one character
on the current line. (That is, it has already sent at

least one character since the last <EOM-=char> or <EOM-
indicator>.)

. If the <EOM-indicator> were not to be sent, then
sending the <ASCII-char> character would cause the
maximum line length to be exceeded.

Because <char-report>s are always parts of larger messages
which the terminal sends the host the second condition is

seldom met. (For usual settings of the maximum line length,
the syntax of the larger report message will guarantee that

the maximum line length is not exceeded.)

However, if the maximum line length is set too short, or if
a "line" of the report message being sent to the host is too
long, then it is possible that optional <EOM-indicator>s in
the syntax of the larger report would not cause the line to
terminate soon enough. Only in that case would the optional
<EOM-indicator> in the <char-report> syntax come into play.

References

{array=-report>

{char>
<GIN-report-sequence>
<GIN-locator-report>
{GIN-pick=-report>
{GIN-stroke=-report>
{port-status-report>
{segment-status-report>
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CLEAR Key

Description

The CLEAR key (the SHIFTed version of the DIALOG key) has
the same effect as the <clear-dialog-scroll> command: it
erases the dialog area scroll.

The clear key does not auto-repeat.

References:

<Clear-dialog-scroll> command.
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<Clear-=Dialog=Scroll> Command

SYNTAX
<clear-dialog-scroll> = (ESC)(L)(Z)

Description

Erases (clears) the dialog area scroll buffer.
Errors
No errors are detected for this command.

References

CLEAR key.
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¢Colorhardcopy-Status-Report> Message Type 8113
Option 9

SYNTAX

<colorhardcopy-status=-report>

= [<sig=-char>]

<char-report: (H)>

{char-report: (C)>

{char-report: media-sized>

{char-report: media-type>

{char-report: copy-process>

{char-report: number-of-passes>

{char-report: imaging/media-relation-
ship>

{int-report: device~I1D> ‘

<int-report: configuration-control>

{int-report: X-device-addressability>

{int-report: Y-device-addressabllity>

<int-report: copiles-in-queued>

{int-report: error-code>

<EOM-indicator>

Description

This report is sent by the terminal in response to a
{report-colorhardcopy-status> command.

Media size. An ASCII character from (0) through (7) that
indicates the size of the copy media. These sizes are:

(0) = A -~- 8.5" x 11¢

(1) = B == 11" x 17" ENGLISH
(2) = C == 17" x 22"

(3) = D «-= 22" x 3Yn

(4) = A4 -~ 297 x 210 mm

(5) = A3 == 420 x 297 mm METRIC
(6) = A2 -- 594 x U420 mm

(7) = A1 -~ 8B40 x 594 mm
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‘Media type. An ASCII character from (0) through (1) that

indicates the type of media in the copier, paper or trans-
parency.

(0)
(1)

Paper
Transparency

Copy process. An ASCII character from (0) through (1) that
indicates whether the copy process is interruptable or not.

(0) = Not Interruptible
(1) = Interruptible

Device-ID. An integer that identifies the model of color
copier. Possible values include "4691".

Configuration-control. Reserved for future use.

X-device-addressability. An integer that specifies the maxi-
mum pixels the image contains in the X direction.

Y-device-addressability. An integer that specifies the
maximum pixels the image contains in the Y direction.

Copies in queue. The number of copies requested from the
cop;er but not yet copied. The range of this report is 0
through 65535.

Error code. A 15-bit integer. The individual bits have the
following meanings when set to one:

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B
X X X X X X X X X X D € L I 4

Reserved for future use.

Device error (fatal).

Command error.

Low on ink/toner/transfer sheets.
OQut of ink/toner/transfer sheets.
Media jam.

Out of media.

XHP OO

References

<Report-colorhardcopy-status> command.

4110 SERIES COMMAND REFERENCE ADD NOV 1982 4-56A



ALPHABETICAL LISTING

<Copj> Command

SETUP Mode Name: COPY

SYNTAX

<copy> = (ESC)(J)(C)
{string: source-specifier>
{(string: separator>
¢{string: destination-specifier> .

PARAMETERS

Source-specifier. Names the source of the-data being
copied. Valid specifiers are the host ("HO:"), a disk
file (e.g., "F1:filename"), an entire disk drive
(e.g.,"FO:"), an RS-232 peripheral port (e.g., "PO:"),
and the terminal display ("SC:").

Separator-string. Must be the empty string or "TO".

Destination-specifier. Names the destination for the
data being copied. Valid specifiers are the host ("HO:
"), a disk file (e.g., "F1:filename"), an entire disk
drive (e.g.,"FO0:"), an RS-232 peripheral port (e.g.,
“PO:"), and the color hardcopy interface ("HC:").

Description

The <copy> command transfers data from the specified input
device to the specified output device. For disk devices, a
file name must also be given, unless the entire disk volume
is being copied.

Data are transferred as a string of 8-bit bytes; no format
conversion is done, nor are embedded commands executed.
During the transfer no other processing occurs in the
terminal; everything is queued until the copy process is
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complete. If the copy is to the host, prior data waiting in
the output queue is transmitted first.

The copy operation continues until an end-of-file (EOF) is

reached. The CANCEL key on the keyboard will abort the copy
operation. If you use this key, the file is closed and the

data written thus far is saved.

When output is to a disk file that already exists, the old
file on the disk is destroyed unless it is write protected.
If the file or disk is write protected, an error occurs and
the copy is not performed.

If a filename is omitted from both the input and output
specifiers, then all files on the disk volume are copied.
Thus, a <copy> from source F0: to destination F1: makes a
copy of of the entire disk volume in disk drive zero onto
the disk inserted in disk drive one.

Filenames., Valid filenames are strings that consist of one
through nine alphanumeric characters or periods (.).

Input and Output Specifiers. The input and output specifiers
are <string> parameters, as follows:

<{string : "HO:"> Specifies the host computer.
When <copy>ing from the host
computer, the <copy> ends when
the current end-of-file se-
quence is detected. When
<copy>ing to the host compu-
ter, the terminal inserts the
current end-of-file sequence
at the end of the data being
sent to the host. (For more
information, see the descrip-
tion of the <(set-EOF-string>

\

command.)
<string : "PO:"> Specifies one of the three RS-
{string : "P1:"> 232 peripheral ports. (This
<{string : “"pP2:"> requires that Option 10, the

Three Port Peripheral Inter-
face, be installed in the
4110.)

4110 SERIES COMMAND REFERENCE Rev,Nov 1982 457



ALPHABETICAL LISTING

{string
<{string

{string

{string
or
<{string

{string:

{string:
<{string:
{string:

: "FO:filename™>
: "filename">

: "F1:filename™>

: MFO:">

D A P

"SC:">

"HC:m>
"HC:0">
"HC:1">

Specifies a file on the 4112's
flexible disk drive or the
4113's or 4114's first (or on-
ly) flexible disk drive, disk
drive number zero.

Specifies a file on the 4114°'s
second flexible disk drive,
disk drive number one.

Specifies the disk volume in-
serted in disk drive zero or
disk drive one.

Specifies the terminal display
on a 4113 when Option 9 is
installed. Valid as an input
specifier only.

Specifies the color hardcopy
interface when Option 9 is in-
stalled. Valid as an output
specifier only. For "HC:" and
"HC:0", a black screen back-
round copies as white. For
"HC:1", a black screen back-
ground copies as black.

Examples. The following examples of the <copy> command show
how it might be used to transfer data between different

devices.

(ESC) (J)(C)<string:"HO:"><string :"TO"><string :"PO:">

Transfers data coming from the host to peripheral
Port 0. The data transfer continues until the
current end-of-file string is encountered. (The
end-of-file string is determined by the most re-
cent <(set-EQF-string> command.)

(ESC) (J)(C)<string :"FO:FILE1"><string:"TO"><string:"F1:

4-58

FILE2">

Copies the data in the file FO:FILE1 onto the file

F1:FILE2.

REV, NOV 1982
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(ESC)(J)(C)<string:"FO:FILE1"><string:"TO"><string:"HO:">

Transfers the contents of the file "FO:FILE1" to
the host computer. At the end of the data trans-
fer, sends the host the current end-of-file
string.

(ESC)(J)(C)<string: "FO:"><string: "TO"><string: “F1:">

Makes a copy, on the disk volume in disk drive
one, of the entire contents of the disk volume in
disk drive zero.

(ESC)(J)(C)<string: "SC:"><string: "TO"><string: "FO:FILE1">

Saves the information to create a color hardcopy
using Option 9 on a 4113 to disk file "FO:FILE1".

(ESC)(J)(C)<string: "FO:FILE1"><string: "TO"><string: "HC:">

Send the information to create a color hardcopy to
the Option 9 copier interface on a 4113.

Transfers From the Host. When {copy>ing data from the host
computer, an end-of-file is marked with an <EOF-string>,
determined by the most recent <(set-EOF-string> command. In
block mode, the end-of-file bit in the <block-control-bytes>
takes the place of the <EOF-string>.

However, if the terminal is in block mode, or is armed for
block mode, it does not detect <EOF-string>s coming from the
host computer. Thus, if the terminal is armed for block
mode, but has not yet entered block mode, the only way to
terminate a <copy> from the host computer is by wuressing the
CANCEL key.

To avoid this condition, you should be sure not to arm the
terminal for block mode unless you really will be using the
block mode feature.

Transfers To the Host. If the destination device is the host
computer, then the terminal inserts <EOM-indicator>s into
the data being transferred. An <EOM-indicator> is inserted
after every N characters of data, where N is the maximum
line length as set by the {(set-report-max-line-length> com-
mand. (This feature can be disabled by setting the maximum
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line length to zero.) At the end of the data, the terminal
appends an <EOL-string>, an <EOF-string>, or an <EOL-string>
sequence as set by the <{(set-EOF-string> and {(set-EOL-string>
commands.

Transfers To Peripheral Ports. If the destination device is
an RS-232 peripheral port ("PO:", "P1:", or "P2:"), the
terminal appends that port's end-of-file string to the end
of the data. (The port's end-of-file string is set by the
(set-port-EQOF-string> command.) .
Transfers to Color Copier. If the destination device is the
color copier interface (Option 9 for the 4113), the source:
data must be in the format generated by the "SC:" device.

Defaults

Parsmeter As Shipped On Power-Up If the Parameter
Number From Factory is Omitted

1 None None Error JC11

2 None None Error JC21

3 None None Error JC31
Errors

"JCO1 (Level 2): Data cannot be formatted for copier by HC:
(Option 9 only).

JCO3 (Level 2): Attempt to copy an entire disk volume onto
itself. (E.g., a copy from FO: to FO:.)

JC10 (Level 2): Specified source device does not exist.

JC11 (Level 2): Invalid source device specifier.
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JC13

JC19

JC21

JC22

JC30

JC31

JC32

JC33

JC39

(Level

(Level

(Level

(Level

(Level

(Level

(Level

(Level

(Level

(Level

References

3):

2):

2):

2):

3):

2):

2):

3):

2):

2):

ALPHABETICAL LISTING

Parameter 1 memory error (out of memory
while parsing the first parameter, or while
executing the command).

Parameter 1 context error (not an input
device, or device is busy).

Disk hardware error or drive not ready on
the source disk drive.

Invalid separator string (must be empty
string or "TO").

Parameter 2 memory error. (Out of memory
while parsing the separator string.)

Specified destination device does not exist.
Invalid destination specifier.

Parameter 3 memory error. (Out of memory
while parsing the third parameter, or while
executing the command.)

Parameter 3 context error (not an output
device, device is busy, or existing disk
file is protected).

Disk hardware write protected or drive not
ready on the destination disk drive.

<{Arm-for-block-mode> command.
<(EOF-string> syntactic construct.
<{EOM-indicator> syntactic construct.
<Format> command.

<Set-EOF-string> command.
<Set-EOL-string> command.
{Set-port-EOF-string> command.
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(CR) Character

Description

The effect of receiving a (CR) character from the host
depends on whether the dialog area is enabled. (For more
information on enabling and disabling the dialog area, see
the description of the <enable-dialog-area> command.)

If the Dialog Area 1s Disabled. If the terminal is not in
alpha mode, receiving a (CR) character puts it in alpha
mode. If the terminal has been enabled for 4010-style
graphic input (<enable-4010-GIN> command), it is disabled
from graphic input mode. (The effect of the <enable-4010-
GIN> command is cancelled.) The current line style is reset
to line style 1 (solid line).

A "carriage return" action is then performed. In the 4114,
the alpha cursor moves left to the current margin. (If
margin 1 is in effect, this is the line y=0 in terminal
space coordinates.) In the 4112 and 4113, the alpha cursor
moves to the left edge of terminal space (the line y=0); if
this point is outside the current window, then the alpha
cursor will not be visible.

If "CR-implies-LF" mode is in effect (see <crlf> command),

then a "line feed" action is also performed, as if the
terminal had received a (LF) character.

If the Dialog Area is Enabled. If the terminal is not in
alpha mode, then the (CR) character has no effect.

If the terminal is in alpha mode, then the alpha cursor in
the dialog scroll is moved to the left end of the current
line of that scroll. Moreover, is "CR-implies-LF" mode is in
effect, then a "line feed" action is also performed; this
advances the alpha cursor to the start of the next line in
the dialog scroll.

References

<CRLF> command.
{Enable-dialog=-area> command.
{Enter-alpha-mode> command.
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<CRLF> Command

SETUP Mode Name: CRLF

SYNTAX
<erlf> = (ESC)(K)(R)<int: CRLF-mode>
PARAMETERS

CRLF=mode (0 or 1), 1 = YES; "(CR) implies (LF)."™ O =
NO; the "CRLF" feature is turned off.

Description

If YES (mode 1) is specified, then the "carriage return
implies line feed" feature is enabled. When a (CR) is
received from the host, or is typed in LOCAL mode or with
local echo turned on, the terminal displays it as if a
(CR)(LF) had been received. If the RETURN key on the
keyboard is pressed, the generated (LF) is not sent to the
host.

If NO (mode 0) is specified, the "carriage return implies
line feed" feature is disabled.

Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Factory is Omitted

1 0 Remembered 0
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Errors

KR11 (Level 2): Invalid "CR-implies-LF" mode (must be 0 or
1) .

References

<LFCR> command.
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{Define-Macro> Command

SETUP Mode Name: DEFINE

Syntax

SYNTAX

{define-macro> =(ESC) (K)(D)
<int: macro-number>
{int-array: macro-contents> .

PARAMETERS

Macro-Number (-32768 through -32742, -32740 through
=32737, =-32608 through -32513, and -1 through 32767).
The number of the macro being defined. Macro numbers
-32768 through -32742, -32740 through -32737, and
-32608 through -32513 specify "byte-macros", macro
numbers 0 through 143 specify "key-macros", macro
numbers 144 through 32767 specify "host-macros", and a
macro number of -1 means "delete all macros".

‘Macro-Contents (0 to 127). An <int-array> with 0 to
65535 elements, with element values 0 through 127.
This parameter defines the characters (using their
ASCII decimal equivalents) that result when the macro
is expanded. An array of zero length deletes a macro
definition for the specified macro number.

Description

The <define-macro> command defines or deletes a macro (or
all macros). There are three types of macros: byte-macros,
key-macros, and host-macros. There is no difference in the

way that these three macro types are defined or stored, only

in the ways they are expanded.
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If the macro-number is -1, all macros are deleted, regard-
less of the macro-contents parameter. To delete a single
macro, specify the macro-number and define the macro-con-
tents as a zero length array. For macros 0 to 145, deleting
the macro definition causes the corresponding key on the
keyboard to revert to its "unprogrammed" meaning.

It is possible to save macro definitions specified by this
command with the <{save> command. See the description of the.
{save> command for details.

The macro-contents may include any combination of ASCII

characters, including any 4110 command. Nesting of macros is
permitted, so that one macro may expand another.

Macro Types

Byte-macros. Byte-macros have macro-numbers in the ranges
-32768 through -32742, -32740 through -32737, and -32608
through -32513. These values correspond to the 8-bit ASCII
character which is reached by adding 32768 to the macro-
number. The ASCII characters that correspond to these macro
numbers have the ASCII decimal equivalents 0 through 26, 28
through 30, and 160 through 255. For example, macro-number
-32768 corresponds to (NUL), and ~32737 corresponds to (US).
The gaps in the range provided for byte-macros are to
prevent sensitive characters (such as (ESC) and the printa-
ble ASCII characters) from being redefined.

To access the byte-macros corresponding to the 8-.1t ASCII
values 160 through 255 (macro-numbers -32608 through
-32513), you must use either 8-bit packing in block mode, or
data parity with control over the eighth bit so that you can
send the corresponding characters to the terminal command
processor.

Key-macros. Key-macros have macro-numbers in the range 0
through 143. Macro-numbers 0 through 127 correspond with the
ASCII characters (0 through 127) as they are typed on the
keyboard. Macro-numbers 128 through 143 correspond to the
terminal's function keys: 128 through 135 map onto F1
through F8 (the un-shifted function keys), and 136 through
143 map onto S1 through S8 (the shifted function keys).

Host-macros. Host-macros have macro-numbers in the range 144

through 32767. There is no correspondence between host-
macros and the ASCII character set or terminal keyboard.
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Expanding Macros

Byte-macros. Byte-macros are expanded when the 8-bit ASCII
character that corresponds to the byte-macro's macro-number
is received by the terminal's command processor. The
character may come from the host, from the keyboard when the
terminal is in ECHO YES or LOCAL Mode, or from the data
stream that results from a <load> command. Characters typed
in SETUP Mode are not expanded as byte-macros.

Any character within the byte-macro's macro-contents which
corresponds to a byte-macro is also expanded (because that
character is received by the command processor). Any <{ex-
pand-macro> command in the macro-contents expands the appro-
priate key- or host-macro, including any byte-macros that
are part of the key- or host-macro expansion.

As a byte-macro is expanded, the character to which it
corresponds is unmapped from the macro-contents for as long
as it takes to complete the expansion. This prevents the
occurence of an infinite loop. Once the macro is fully
expanded, the character is remapped onto the macro-contents.

If macros are nested, each byte-macro is unmapped and
remapped each time its expansion is begun and finished, so
that there may be more than one expansion of a byte-macro
within another macro so long as that individual byte-macro
is not nested within itself.

Key-macros. Key-macros can be expanded with the <expand-
macro> command or by pressing the key (or combination of
keys) on the terminal keyboard to which the macro corre-
sponds.

When a key-macro is expanded with an <expand-macro> command
received from the host,or from the keyboard when the
terminal is in ECHO YES or LOCAL mode, any <expand-macro)>
commands or byte-macros in its contents are expanded as if
they came from the host.

When a key-macro is expanded by its corresponding keys-
troke(s), and SETUP mode is disabled, the macro-contents are
sent to the host communication port as if the they *ad been
entered at the keyboard. If LOCAL mode or local echo are
enabled, the contents are sent to the command processor, so
that any <expand-macro> commands or byte-macros in the
contents are treated as if they had come from the host.

When a key-macro is expanded while SETUP mode is enabled
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(either with keystroke(s) or with the <expand-macro> com-
mand), all characters within the macro-contents are treated
as if they had been typed into the keyboard with SETUP mode
enabled, including <expand-macro> and other terminal com-
mands.

You may use the <key-execute-character> within a key-macro's
macro-contents to toggle the flow of the macro-contents back
and forth between the terminal's command processor and the
host communication port. This method only works if the key-
macro was expanded by a keystroke and the terminal is not in
SETUP mode.

With thumbwheel GIN enabled, pressing a key with a macro
defined for it will cause a GIN event for each character in
the macro which would normally be sent to the host.

Host-macros. Host-macros are expanded with the <expand-
macro> command. This command may be issued from the host
computer or from the keyboard while the terminal is in SETUP
or LOCAL mode.

If the <expand-macro> command is received from the host or
while the terminal is in LOCAL mode, any byte-macros within
the macro-contents are expanded (unless they have already
been expanded), as are any <expand-macro> commands.

If the <expand-macro> command is entered when the terminal
is in SETUP mode, the contents of the specified macro are
treated as if they had been typed on the keyboard while the
terminal was in SETUP mode.

Defaults

Parameter As Shipped On Power-Up If the Parameter
Number From Factory is Omitted

1 None None 0

2 None None Empty array

4-68 REV,Nov1982 4110 SERIES COMMAND REFERENCE

(

( ,




ALPHABETICAL LISTING

Errors

KD11 (Level 2): Invalid macro number (must be in range
-32768 through -32742, -32740 through
-32737, =32608 through -32513, or -1 through
32767) .

KD21 (Level 2): Invalid <int-array> (length must be from O
through 65535, <int> values must be in range
from 0 through 127).

KD22 (Level 3): Insufficient memory to define macro.

References

{Expand-macro> command.
<{Key-execute-character>
<Save> command.
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(DEL) or (RUB OUT) Character

Description

The (DEL) or (RUB OUT) character is one of the ASCII control
characters. This character has no special effect on the
terminal. If the terminal is in snoopy mode, (DEL) is
displayed as a miniature two-letter abbreviation. If the
terminal is not in snoopy mode, but is in alpha mode, (DEL)
has no effect on the terminal.

The (DEL) character, however, may occur as a <LoY> or
<Extra> byte in an <xy> parameter, or as a <HiI> byte in an
<int> or <int+> parameter. (See the descriptions of the
<int> and <xy> parameters for details.) This can present a
problem, especially if a host computer also uses (DEL) as a
"filler" character. Such a host may intersperse (DEL)s as
"fillers" in the stream of characters it sends to the
terminal; and these filler characters could be mis-inter-
preted by the terminal as meaningful data.

Two terminal features are provided to overcome this diffi-
culty. Firstly, the <ignore-DEL> command lets you specify
that the terminal is to ignore any (DEL)s which the host may
send as filler characters. Secondly, within <xy> and <int>

(or <int+>) parameters, the terminal interprets the <delete-
equivalent> string, (ESC)(?), as if it were the (DEL)
character.

References

{Delete-equivalent> syntactic construct.
<Ignore-DEL> command.
<{Int> parameter type.
<XY> parameter type.
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<Delete-Equivalent> Syntactic Construct

SYNTAX

{delete-equivalent> = (ESC)(?)

Description

The <delete-equivalent> string, (ESC)(?), may be used in
‘place of the (DEL) character when sending <int>, <int+>, or
<{xy> parameters to the terminal. (This feature, together
with the <ignore-DEL> command, lets you cope with host
computers which intersperse (DEL) filler characters among
the characters they send to the terminal.)

When the terminal receives (ESC)(?) as part of an <int>,

<int+>, or <xy> parameter, it interprets the (ESC)(?) se=-
quence as if it were the the (DEL) character.

References

(DEL) character.
<Int> and <int+> parameter types.
<Xy> parameter type.
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{Delete-File> Command | (Options 42 and 43)

SETUP Mode Name: DELETE

SYNTAX

<delete-file> = (ESC)(J)(K) _
{string: file-specifier>

PARAMETERS

File-specifier, Specifies the file to be deleted.
Takes the form "Fn:filename," where n is the disk
drive number (0 or 1) and filename consists of up to 9
letters, digits, or periods (full stops).

Description

Deletes the specified file from the disk structure.

Example

To delete the file ABCDEF from the first disk drive zero
("FO:"), issue the following <delete-file> command:

<delete-file : "FO:ABCDEF">
= (ESC)(J)(K)<string : "FO:ABCDEF">
= (ESC)(J)(K) (9)(F)(0)(:)(A)(B)(C)(D)(E)(F)
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Defaults

Perameter As Shipped On Power=Up If the Parameter
Number From Factory - is Omitted

1 None None "Error JK11
Errors

JKOO (Level 2): Unrecognized command. (Disk drive option is
not installed.)

JK10 (Level 2): The specified file or disk drive does not
exist. ’

JK11 (Level 2): Invalid device specifier.

JK12 (Level 3): Parameter 1 memory error. (Out of memory
while parsing parameter 1.)

JK13 (Level 2): The specified device (a) is not a disk
drive, (b)is write-protected, or (c) detects
a bit map error.

JK19 (Level 2): Disk hardware error. (I/0 error, drive not
‘ ‘ ready, or hardware write-protect error.)

References

None.
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¢Delete-Graphtext-Character> Command

SYNTAX

<delete-graphtext-character> = (ESC)(S)(Z)
<int: font-number>
<int: char-number>

PARAMETERS

Font=Number (=1 to 32767). Minus one means "all
fonts." Numbers from 0 to 32767 refer to specific
fonts.

Char=Number (=1, or 32 to 126). The numeric equivalent
of a character within the specified font.

Description

The named character of the specified user-defined graphtext
font is deleted. Using a number of "-1" deletes all items of
that nature, as follows:

font number = =1 : deletes the specified user-
defined character in all
fonts.

-1 : deletes all user-defined char-
acters in the specified font.

character number

If the specified character number does not exist in the
specified font, a type SZ20 error is detected.

When a user-defined graphtext character is deleted, it is
superceded by the corresponding predefined character for
that font. For most fonts, that is the same as the corre-
sponding character in the standard ASCII font (font 0).
However, if a keyboard option is installed, and the font is
font 1, 3, 7, or 9, then this is the corresponding character
of the U.K., Swedish, APL, or Danish/Norwegian font. See the
description of the <begin-graphtext-character> command for
details.
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Specifying a character number of -1 not only deletes all the
characters in the specified font, but also deletes the
graphtext font grid for that font. See the description of
the <(set-graphtext-font-grid> command for details.

Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Faotory is Omitted

1 None | None : 0

2 None None Error SZ21
Errors

SZ03 (Level 2): Command is invalid at this time. (A graph-
text character is currently being defined.)

SZ10 (Level 1): The specified font does not exist (no char-
acters have been defined for that font).

SZ11 (Level 2): Invalid font number (must be in the range (j
from -1 to 32767).

SZ20 (Level 1): The character specified does not exist in
this font.

SZ21 (Level 2): Invalid character number. (Must be -1, or in
the range from 32 to 126.)

References

None.
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{Delete-Segment> Command

SYNTAX

<delete-segment> = (ESC)(S)(K)
<int: segment-number> .

PARAMETERS

Segment-Number (-3, =1, or 1 to 32767). The number of
the segment to be deleted. Minus three means "all
segments in the current matching class." Minus one
means "all segments."

Description

The specified segment is removed from memory. On a 4114, if
the segment is currently visible on the screen and displayed
in refresh mode, it is removed from the display. If the
segment is currently being defined, the segment definition
is terminated, and then the segment is deleted.

On a 4112 or 4113, the display is updated to the extent
specified by the most recent <set-fixuplevel> command.

If the <int> parameter is -1, all segments are deleted.
(This does not include segment 0, the cross-hair cursor,
which cannot be deleted.)

If the <int> parameter is -3, then all segments in the
current segment matching class are deleted. (The "current
segment matching class is defined as the intersection of
certain segment classes and the complements of other segment
classes. See the description of the <set-current-matching-
class> command for details.)

Segments, unlike disk files, cannot be protected against
deletion. Before issuing the <delete-segment> command, care
should be taken that the command is really needed and that
the segment number reported for deletion is correctly given.
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In the 4112 and 4113, if all segments and all views are to

be deleted, it is faster to delete views first, and then
delete segments.

Defaults

Farametcr As Shippéd On Power=Up If the Parameter
Number From Factory is Omitted

ﬂ o : Noﬁe . None | , Error. SK11
EI"Y‘OY‘S : o

/

SK02 (Level 3): Out of memory while attempting to delete a
segment.,

SK10 (Level 1): Segment does not exist.

SK11 (Level 2): Invalid segment number (must be -3, -1, or
R in the range from 1 to 32767).

References

<Begin-segment> command.
{End-segment> command.
{Set-fixup-level> command.
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{Delete~-View> Command 4112, 4113

SYNTAX

{delete-view> = (ESC)(R)(K)
<int: view=number>

PARAMETERS

View=Number (=1 to 64), Names the view to be deleted.
Minus one means "all views." Zero means "the current
view."

Description

The designated view is deleted. If <int> = 0, the current
view is deleted. If <int> = =1, all views are deleted.

If the current view is deleted, the next sequential view
becomes the current view. If there are no other views (e.g.,
after <int> = -1), then view one (the default view) is
selected and initialized.

If all segments and all views are to be deleted, it is
faster to delete views first, and then delete segments.

Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Factory is Omitted

1 None None 0
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Errors

RKOO (Level 0):
RK10 (Level 2):
RK11 (Level 2):

References

Unrecognized command. (The terminal is not a
4112 or a 4113.)

The desgnated view does not exist (has not
been defined with a <select-view> command).

Invalid view number (must be in the range
from -1 to 64).

{Select-view> command.
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{Device-Status-Report> Message Type

SYNTAX

{device-status=-report> = [<{sig=-char)>]
{device-specifier>
<int-report: status-word>
<¢EOM-indicator> .

{device-specifier> = <char-report><char-report>
PARTS OF THE REPORT HESSAGE

<8ig-Char>. The signature character for non-GIN re-
ports, as set by the most recent <{set-report-sig-
chars> command. If this character is (NUL), it is
omitted.

<Device-specifier>. Two <char-report>s specifying the
device whose status is being reported:

(SP)(SP) 1Invalid device.

(H)(0) Host communication port
(F)(0) Disk drive number zero.
(FY() Disk drive number one.
(P)(0) RS-232 peripheral port zero.
Y1) RS-232 peripheral port one.
)Y(2) RS-232 peripheral port two.
)(C) Color hardcopy interface.

Status-Word. A number whose binary bits hold status
information, see Tables 4-4, U4.5, and 4-5a.

{EOM-Indicator>., See separate article on the <EOM-
indicator>.
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Description

The <{device-status-report)> is sent by the terminal to the
host computer in response to a <report-device-status> com-
mand.

When the terminal sends a report to the host bypass mode is
entered. (See <enter-bypass-mode)>.)

{8ig-char>. The first item in the report is the signature
character, as set by the most recent <{(set-report-sig-charsd>
command., If this character is (NUL), then it is omitted from
the report.

The signature character is a useful portion of the report.
If a status report is being invoked by the host while a GIN
device is enabled, the signature character enables the host
to distinguish the <{device-status-repurt> from any GIN re-
ports.which the terminal may also be sending to the host.
For details, see the <set-report-sig-chars> command.

Device Mnemonic. The second item is a two-character device
mhemonic, sent as two <{char-report>s. The codes which may
occur here are:

(SP)(3SP) Sent if the <report-device-status> command
specified an invalid device-specifier parame-

ter.
(H) (0) Host communication port.
(F)(0) Disk drive number zero.
(F) (1) Disk drive number one.

(P)Y(0) RS-232 peripheral port number zero.
(P)Y(1) RS-232 peripheral port number one.
(P)(2) RS-232 peripheral port number two.

(H) (C) Color hardcopy interface.
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CInt-Reportd>. The <int-report> contains an integer in the
range from 0 to 32767. When the integer is represented as a
15-bit binary numeral, some of its bits hold status informa-
tion about the device named in the device mnemonic.

The <int-report> for the host communication port is always
one. If the <report-device-status> command had an invalid
device-specifier string, then this <1n*-report> parameter is
zero.

Table U-4 lists the meanings of the bits in the status
integer for a disk drive.

Table N-X
STATUS INTEGER FOR DISK DRIVE (MNEMONIC "FO"™ OR "“F1¥)

B15|B14|B13|B12|B11|B10|B9 |B9 |B7 |B6 |BS |BM |B3 |B2 |B1 |BO

X X X X X X X X X |W R X D X B P

The meanings of the bits (when set to 1 rather than 0)
are as follows:

X Reserved for future use.

W The disk drive write protect switch was on when the
the disk drive door was last closed.

R The disk drive is ready. That is, a disk volume is
installed and the door 1is closed.

D A double-sided diskette is installed.

B The disk drive is busy (performing a read or write
operation).

P This disk drive is installed in the terminal.
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Table 4-5 lists the meanings of the bits in the status_
integer for an RS-232 peripheral port.

Table 45
STATUS INTEGER FOR RS-232 PERIPHERAL PORT (PO, Pi, OR P2)

B15|B14|{B13|B12|B11|B10|{B9 |B8 |B7 [B6 |[B5 |B4 |B3 |B2 [B1 |BO

X X X X X X X X X X X X X X B P

The meanings of these bits (when set to 1 rather than 0)
are as follows:

X Reserved for future use.
B Peripheral port is busy.
P This peripheral port is installed in the terminal.

(This does not necessarily mean that there is a peripher-
al device attached to the the peripheral port.)
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Table 4-5a lists the meaning of bits in the status integer
for the color hardcopy interface.

Table U4-5a
STATUS INTEGER FOR COLOR HARDCOPY INTERFACE ("™HC")

B15|B14|B13|B12|B11|{B10|B9 |B8 |B7 |B6 |B5 |B4 |B3 |B2 |B1 |BO

X X X X X X X X I A X X X C F B

The meanings of these bits (when set to 1 rather than 0)
are as follows:

X Reserved for future use.

I The image is produced parallel with the long axis of
the media (as opposed to with the short axis).

The copier has acknowledged a data transfer.
The copier is connected and powered-up.

A copier fault condition exists.

w = O >

The copier is busy.

EOM=Indicator>. The <EOM-indicator> serves to terminate the
report. If the terminal is not in block mode, this is just
the current <EOL-string>, as set by the most recent <{(set-
EOL-string> command. Typically, it is a (CR) character. If
the terminal is in block mode, the <EOM-indicator> is sent
by ending the block and setting the block's end-of-message
bit. See the <(EOM-indicator> and <block-control-bytes>
descriptions for details.
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References

{Char-report> syntactic construct.
<Eom-indicator> syntactic construct.
<{Int-report> syntactic construct.
{Report-device-status> command.
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DIALOG Key

Description

The DIALOG key has a similar effect to the <set-dialog-area-
visibility> command. Pressing the key the first time turns
on the light in the key and causes the terminal to execute a
{set-dialog-area-visibility : 1> command, making the dialog
area visible. Pressing the key again turns off the light in
the key and causes the terminal to execute a <set-dialog-
area-visibility : 0> command, making the dialog area invisi-
ble.

This key does not auto-repeat.

References

<Enable-dialog-area> command.
{Set-dialog-area-visibility> command.
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¢Directory> Command (Options 42 and 43)

SETUP Mode Name: DIRECTORY

SYNTAX

{directory> = (ESC)(J)(D)
{string: input-device-specifier>
{string: separator-string>
<{string: destination-specifier>

PARAMETERS

Input=Device-Specifier ("FO:" or "F1:"), Specifies the
disk drive for which a directory is desired.

Separator-String (Empty String or "TO").

Destination-Specifier. Specifies the device to which
the directory information is to be sent. Possible
destinations are the host computer "HO:", an RS-232
peripheral port ("PO:", "P1:", "P2:"), a disk file
(e.g., "FO:DIRECTORY"), or the terminal's display
(specified with the empty string).

Description

The <directory> command lists directory information for the
specified device, sending that information to the specified
output device.

This command may also be typed from the keyboard in setup
mode. ‘

/
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Example. To make the terminal send the host a directory of
the files on Disk Drive 1, the host can send the following
command:

<directory : "F1:", "TQ", "HO:">

(ESC)(J)(D)<string:"F1:"><string:"TO"><string:"HO:">
(ESC) (J)(DY(3)(F)(1)(:)(2)(T)Y(0)(3)(H)(O)(:)

Report Format. The directory is sent to the destination
device as if it were being copied from a file. If the
destination device is the host, the end of the report is
signalled with an <EOF-string>, or (in block mode) by
setting the "end-of-file" bit in the <block-control-bytes>.
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|

Figure U4-4 shows a typical directory report.
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Figure U4=l, <Directory> Command Report Format.
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Data Transfers To The Host. If the destination device in the
{directory> command is the host computer, then the terminal
inserts <EOM-indicator>s into the data being transferred.
(See the <set-report-max-line-length> command for details.)
Since the data in a <directory> report is already broken up
into lines of text with (CR) characters, these additional
{EOM-indicator>s are usually not desired. They can be sup-
pressed by setting the maximum line length to =zero.

Also, the terminal appends the current <EOF-string> to the
end of the data being sent to the host.

Data Transfers To A Peripheral Port. If the destination
device is an RS-232 peripheral port ("PO:", "P1:", or "P2:
"), the terminal appends that port's end-of-file string to
the end of the data being transferred. (This is not done if
a "plotter" device protocol such as "U662" or "4663" been
{port-assign>ed to that peripheral port.)

Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Factory is Omitted

1 None None Error JD11

2 None None Error JD21

3 None None Error JD31
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Errors

JD0O0
JD10
JD11

JD12

JD13

JD19

JD21
JD22
JD30

JD31
JD32

JD33

JD39

4-90

(Level 2):
(Level 2):
(Level 2):

(Level 3):

(Level 2):

(Level 2):

(Level 2):
(Level 3):
(Level 2):
(Level 2):
(Level 3):

(Level 2):

(Level 2):

Unrecognized command. (Disk drive option is
not installed.)

The device for which the directory is
requested does not exist.

Invalid input device specifier in parameter
1.

Parameter 1 memory error. (Out of memory
while parsing the source string, or while
executing the command.)

Context error in parameter 1. (The specified
device is not a disk drive, or failed read-
ing bit map.)

Disk hardware error (or drive not ready) for
the disk drive whose directory is being
requested.

Invalid separator string (must be empty
string or "TO").

Parameter 2 memory error. (Out of memory
while parsing the separator string.)

The specified destination device does not
exist.

Invalid destination device specifier,

Parameter 3 memory error. (Out of memory
while parsing the destination string, or
while executing the command.)

Parameter 3 context error. (The device spec-
ified is not a valid destination device, or
is write-protected.)

Disk hardware error for the destination

device. (I/0 error, write-protect error, or
disk drive not ready.)

REMDEﬁ981 4110 SERIES COMMAND REFERENCE



ALPHABETICAL LISTING

References

command .

{Set-EOF-string> command.
<{String> parameter type.
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{Disable=GIN> Command

SYNTAX

{disable-~GIN> = (ESC)(I)(D)
<int: device=function-code> .

PARAMETERS

Device=Funetion-Code. Specifies the GIN device=-func-
tion combination which is being disabled. For valid
values, see <enable-GIN> command.

Description

Disables the specified GIN device-function combination. The
device-function codes are the same as for the <enable-GIN>
command; see the description of that command for details.
However, a device-~function code of -1 disables all devices
for which graphic input is enabled. T

If the specified function is already disabled, the command
is ignored. Likewise, if the specified device is for an
option which is not present, the command is ignored; an
error is not generated.

When a device-=function combination is disabled, the terminal
sends the rest of the <GIN-report-sequence> : the
appropriate <{term-sig-char> and <eom=-indicator>. See the
{GIN-report-sequence> description for details.

This command does nothing but disable the GIN function on
the named device. It leaves the device and its port (if any)
active and addressable for further action.
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Defaults
None

Errors

I011 (Level 2): Invalid device-function code. (See the de-
scription of the <enable-GIN> command for a
table of device-function codes.)

References

<Enable-gin> command.
{GIN-report-sequence> message type.
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{Disable-4953-Tablet=GIN> Command

SYNTAX

<disable-4953-tablet-GIN> = (ESC)(!)
{disable=-code>

<disable-code> = (8) or ~
(any other ASCII character which is
not a control character, whose sec-
ond-least-significant bit is zero,
and whose fourth-least-significant
bit is one)

Description

This disables the terminal's emulation of a TEKTRONIX 4010

Series terminal equipped with a 4953 or 4954 Graphics
Tablet.

References

<Enable-l4953~tablet-GIN> command.
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{Draw> Command

SYNTAX

<draw> = (ESC)(L)(G)
{xy: position-in-terminal-space>

PARAMETERS

. Position=In-Terminal-Space (X = 0 to 4095, Y = 0 to
4095)., Specifies the end point of the line to be
drawn.

Description

The <draw> command causes the terminal to draw a vector (a
line) from the current graphic beam position to the point
specified in the command's <xy> parameter. The vector is
drawn in the current line style and line index. The graphic
beam position is updated to the end point of the vector.

The effect of the <{draw> command is similar to that of an
{xy> coordinate received while the terminal is in vector
mode. However, the <draw> command does not depend on the
terminal's being in vector mode.

The <draw> command does not affect the terminal's operating
mode. If the terminal was in alpha mode before a <draw>,
then it remains in alpha mode after the <draw> command is
executed. Likewise, if the terminal was in vector mode or
marker mode before a <draw>, it is in that same mode after
the <draw>.
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Defaults

Parameter As Shipped On Power=Up If the Parameter
Number From Factory is Omitted

1 None None (0,0)

Errors

No errors are detected for this command.

References

{Enter-vector-mode> command.
{Move> command.
{Set-line-index> command.
<{Set-line-style> command.
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{Draw=Marker> Command

SYNTAX

<draw=-marker> = (ESC)(L)(H)
<{xy: marker-position> .

PARAMETERS

Marker-Position (X = 0 to 4095, Y = 0 to 4095). The
position in terminal space at which a marker is drawn.

Description

The <draw-marker> command draws a marker of the current
marker type at the specified point. The marker is drawn in
the current line index, as set by the most recent <set-line-
index> command. The graphic beam position is updated to the
specified point.

The effect of the <draw-marker> command is like that of an
<{Xy> coordinate received while the terminal is in marker
mode. However, the <draw-marker> command does not depend on
the terminal's being in marker mode.

The <draw-marker> command does not affect the terminal's
operating mode. If the teminal is in alpha mode before
receiving a <draw-marker> command, then it is in alpha mode
after the command is executed. Likewise, if the terminal is
in vector or marker mode on receiving the command, it
remains in vector mode or marker mode, as the case may be.
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Defaults

Parameter As Shipped On Power-Up
Number From Factory

1 None None

Errors |

No errors are detected for this command.

References

<Enter-marker-mode> command.
{Set-line-index> command.
{Set-marker-type> command.

If the Parameter
is Omitted

(0,0)
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<Enable-Dialog-Area> Command

SETUP Mode Name: DAENABLE

SYNTAX

<enable-dialog-area> = (ESC)(K)(A)
<int: enable-mode>

PARAMETERS

Enable=Mode (0 or 1), O = NO; disables the dialog
area. 1 = YES; enables the dialog area.

Description

If the <int> parameter is one, the dialog area is enabled.
All alphatext is directed to the dialog area, at the
position of the dialog area cursor. This occurs whether or
not the dialog area is visible. (If the dialog area is
invisi?le, the operator cannot see the alphatext being sent
there. -

If the command is terminated early, so that the <int>
parameter is missing, then the dialog area is enabled.

If the <int> parameter is zero, the dialog area is disabled.
Alphatext is directed to the same destination as graphics.
In the 4114, alphatext is displayed on the screen, at the
current graphic beam position. The graphic beam position is
updated so as to point to the lower left corner of the alpha
cursor. In the 4112, alphdtext is directed to the current
view, at the current graphic beam position. (If the graphic
beam position is outside the window for the current view,
then the alphatext will not appear in the viewport on the
screen.)
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With the dialog area disabled,

the terminal emulates earlier

TEKTRONIX terminals which lacked a dialog area. In this
‘mode, there is only one "beam position;" the graphic beam
position is at the same location as the alphatext cursor. A
number of other terminal functions are also affected; Table
In particular, when the dialog area 1s

4.6 lists them.

disabled,

(CR) or a <page> command,

With the dialog area enabled,

the terminal enters alpha mode on receipt of a
or when the PAGE key is pressed.

the terminal does not emulate

earlier terminals as closely as when the dialog area is

disabled.

The only way to enter alpha mode is by turning the

terminal on or by issuing an <enter-alpha-mode> command (the

(US) character).

Table 4-6 lists the dlfferences between operation w1th the

dialog area disabled and with it enabled.

Table 4=6

FEATURES AFFECTED BY THE <ENABLE~DIALOG-AREA> COMMAND

Featufe

Destination
for Alphatext

Effect in Mode 0
(Dialog Area Disabled)

Effect in Mode 1
(Dialog Area Enabled)

e

Alphatext is directed
to the current graphic
beam position in
terminal space.

In the 4112 and 4113,
if any part of an
alphatext character

-} falls outside the

current window, that
character is not
displayed in the
current ~viewport on
the terminal's screen.

:: ——

Alphatext is directed
to the current alpha
cursor position, at
the end of the dialog
area scroll.

PAGE Key,
{Page> Command

In the 4112 and 4113,
erases the viewport
for the current view.
In the 4114, erases
the screen.

Redraws all visible
segments.

In the 4112 and 4113,
erases the viewport
for thecurrent view.
In the 4114, erases
the screen.

Redraws all visible
segments.

4=100
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FEATURES AFFECTED BY THE <ENABLE-DIALOG-AREA> COMMAND

Feature

Effect in Mode 0
(Dialog Area Disabled)

Effect in Mode 1
(Dialog Area Enabled)

PAGE Key,
<Page> Command
(Continued)

Exits the terminal
from 4010 GIN mode.

Resets line style
to line style 1.

"Homes" the graphic
beam to the upper left
corner of terminal
space.

In the 4114, puts
margin number one
in effect.

Puts the terminal
in alpha mode.

~<Renew=-View>
Command

Erases the screen (in
the 4114) or the
viewport for the
current view (in the
4112 and 4113).

Redraws all visible
segments.

Erases the screen (in
the 4114) or the
viewport for the
current view (in

the 4112 and 4113).

Redraws all visible
segments.

(CR) Character

Puts terminal in
alpha mode.

Performs "carriage
return" action.

Resets line style

If in alpha mode,
performs "carriage
return" action for the
alphatext cursor in

in the dialog area.

If in vector mode or

to line style 1. marker mode, does
nothing.
Removes the terminal
. from 4010 GIN mode.
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The current value of the <enable~dialog-area> parameter is
stored in the terminal's battery-powered backup memory. That
way, the parameter is remembered even when the terminal is
turned off.

When the terminal is turned on again, the stored <enable-
dialog-area> setting is used also to set the dialog area's
visibility. On power=-up, therefore, the dialog area is
visible if and only if it is enabled.

Defaults

Perameter As Shipped On Power=Up If the Parameter
Number From Factory ;s Omitted

1 0 Remembered | 0

Errors

KA11 (Level 2): Parameter out of range. (Must be 0 or 1. In ,
SETUP mode, must be YES or NO.) (

References

(CR) character.
<Enable-4010-GIN> command.
<{Page> command.
{Renew-View> command.
{Set-line-style> command.
{Set-margins> command.
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{Enable=GIN> Command

SYNTAX

<{enable-GIN> = (ESC)(I)(E)<int>
<int: device=function-code>
<int+: number-of-GIN-events>

PARAMETERS

Device=Funation Code, A number of the form 8D + F,
where D is a device code and F is a function code.
Valid values for D are 0 (thumbwheels), 1 (tablet),
and 3 (RS-232 peripheral ports number 0). Valid values
for F are 0 (locator function), 1 (pick function, and
2 (stroke function - valid only if D = 1).

Number-of-GIN-Events (0 to 65535). Specifies the num-
ber of points whose position will be reported in a
{GIN-report-sequence> before the device-function com-
bination is automatically disabled. If this parameter
is zero, GIN is enabled for 65535 GIN events.,

Description

Enables the GIN (graphic input) function on the specified
device. The device and function are specified by the first
integer. The second integer specifies how many events of the
function are to occur before the function is automatically
disa<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>