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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 com-

puter subroutines to communicate with any TEKTRONIX

4110 Series Computer Display Terminal. This manual is

primarily a reference manual and will be used by the pro-

grammer more than any other manual once the program-

mer becomes familiar with the terminal.

The 4110 Series Host Programmers 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 terminal and its options.

4110 Series terminals operate in two major modes: TEK

mode and ANSI mode. Since the syntax of the two modes

are exclusive and overlapping, this manual separates the

discussions of the commands sets of these two code sets.

MANUAL ORGANIZATION

This manual is divided into eight sections.

@ Section 1 (this section) provides an introduction and

overview, and lists the conventions used in the manual.

@ Section 2 describes the syniax and general format of

4110 Series commands of both code sets.

@ Sections 3 througn 6 are indexing sections, designed tc

make finding a specific command easier.

¢ Section 3 contains a functional listing of all

commands.

¢ Section 4 lists the contents of Sections 7 and 8 that

are not commands by type (i.e., parameter types,

message types, etc.).

e Section 5 indexes the commands by escape-

sequence op codes.

e Section 6 is a keyword-in-context index. That is, it

contains an entry for each significant word in a com-

mand name or syntactic construct name.
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@ Section 7 is an alphabetical listing of all TEK mode com-

mands. 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.

@ Section 8 is an alphabetical listing of the ANSI mode

commands, and of the control characters that act differ-

ently in ANSI mode than in TEK mode.

The remainder of the manual consists of various appendices:

@ Appendix A — ASCii Code Charis — contains a standard

ASCII Code chart and additional charts which define the

ASCII characters used for various types of parameters.

@ Appendix B — Jnt Parameters — contains tables of

packed int parameters and an algorithm on how to pack

an int using the tables.

@ Appendix C — Error Codes — contains a complete list-

ing of error codes. The error codes are listed alphabeti-

cally by command op codes.

@ Appendix D — Color Coordinates — describes the HLS,

RBG, CMY, and Machine RGB (4115 only) systems of

color coordinates used in the 4113 and 4115 Computer

Display Terminals.

@ Appendix E — Bit Planes and Surfaces — describes

aspects of the display systems of the 4110 Series raster

terminals.

@ Appendix F — 4115 Default Color Map — a listing of the

coordinates in RGB mode of the 256 colors in the 4115

default color map.



INTRODUCTION

MANUAL CONVENTIONS

In Sections 7 and 8, 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,

the terminal number appears on the right-hand side of the

page. If the command is option-dependent, the option num-

ber appears in this location in parentheses. Other manual

conventions are discussed in Section 2: the section on

command syntax.

RELATED DOCUMENTATION

Other manuals which are available for the 4110 Series

terminals include:

@ 4110 Series Host Programmers Manual

@ Operators Manuals

@ Service Manuals

® 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

All commands to the terminal are sent as a sequence of

individual ASCII characters. To describe each operation in

terms of individual characters would be tedious and confus-

ing. Therefore, a number of notational conventions are used

throughout this manual.

Syntax Rules

In this manual, command syntax is represented using the

syntax and symbols summarized in Table 2-1. The following

paragraphs describe each symbol in detail.

Table 2-1

COMMAND SYNTAX SYMBOLS

Symbol or

Meaning Representation

Literal characters Boldface type

(enter these characters literally)

Expressions Hyphenated

(these words and phrases have special

meaning)

Specific examples

Has the foiiowing syntax =

Alternate items {3

(choose one)

Optional items []

(omit or choose)

Values which can be repeated n times
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Individual ASCII characters sent to or from the terminal are

represented in bold face. Snoopy mode mnemonics are

used to represent ASCII control characters. (See Appendix

G for a list of these mnemonics and their corresponding

control characters.)

For example:

A The ASCII uppercase “A” character

a The lowercase “a” character

Ec “Escape” (ESC) control character

oy “Delete” (DEL) character (aiso cailed “rub out”)

Us “Unit separator” control character

So “Shift out” control character

An expression is a word or phrase that has special meaning

in this manual. Expressions include command names,

message types, special characters, parameter types, syn-

tactic constructs, and parameter names.

Expressions in text are italicized, and if the expression is

longer than one word, the words are joined by hyphens.

This is true for all parameters and syntactic constructs

except command names, which are fully capitalized and

hyphenated whenever they appear in text, and except for

minor variations within command description boxes to help

you differentiate between parameter types and parameter

names.
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For example:

@ Whenever the int parameter type is referred to in text, it

is italicized, except when it specifies a parameter type in

a command description.

@ Ifa paragraph mentions the EOL-string syntactic con-

struct, or any other multiword construct that is not a

command name, the reference is italicized and

hyphenated.

@ If the BEGIN-FILL-PATTERN or COPY command is men-

tioned, the command name is capitalized and hyphen-

ated if it is multiword.

@ If the fill_pattern-number parameter of the BEGIN-FILL-

PATTERN command is referred to, it is italicized and

hyphenated.

The colon (:) expresses the meaning of parameters,

especially in the more complicated syntax definitions. For

instance, the SET-BAUD-RATES command syntax is:

ENR int:¢ransmit-rate int:receive-rate

The expressions transmit-rate and receive-rate tell the

meanings of the int parameters.

When this manual represents the syntax of a syntactic con-

struct, the equal sign (=) means “has the following syntax.”

For example:

char-array = int [char...]

In syntax definitions, a set of curly braces ({ }) arounda

stacked list of parameters or construct elements means

“choose one.” For example, the SET-ALPHATEXT-FONT

command syntax is:

* {eh
To use this command choose either 5 or So as the second

character.

In syntax definitions, parameters or construct elements that

are enclosed in square brackets ([ ]) are optional. None,

some, or ail items enclosed may be included in the ASCII

string sent to the terminal. For example:

int = [Hil [Hil [Hil [Hil [HiN)\]] Lol

You could express this in words as, “An int consists of zero

to five Hils, followed by a Lol.”

Syntactic constructs that may be repeated any number of

times are followed by three dots. For example:

string = int[char...]

This could be expressed in words as, “A string consists of

an int, followed by zero or more chars.”
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TEK COMMAND SYNTAX

All commands to the terminal are sent from the host com-

puter as a sequence of ASCII characters. A few of these

commands consist of a single character; some consist of

two characters; most consist of three or more characters.

One-Character Commands

The following commands consist of only one ASCII

character:

ENTER-ALPHA-MODE = Ys

ENTER-VECTOR-MODE = &s

ENTER-MARKER-MODE = Fs

The ASCII control characters Cr. 's, 8s, 47, and “t are also

one-character commands. In Alpha mode, each printable

character that the terminal receives is a command to print

that character.

Two-Character Commands

Most commands consist of escape sequences —

sequences of ASCII characters beginning with the &c char-

acter. A few of these commands consist of only two

characters:

ENABLE-4010-GIN = cSs

ENTER-ALPHA-MODE = es

ENTER-BYPASS-MODE = Fc°n

ENTER-VECTOR-MODE = c&s

ENTER-MARKER-MODE = cFs

PAGE = cfr

REPORT-4010-STATUS = FcFa

SET-ALPHATEXT-FONT = Fei or -cSo

SET-4014-LINE-STYLE =e char:/ine-style

4010-HARD-COPY = c®s

4110 SERIES COMMAND REFERENCE

COMMAND SYNTAX

Commands of Three or More Characters

Most of the terminal commands are escape sequences of

three or more characters. These commands take the follow-

ing format:

1. The first character is ec. This serves as a flag to tell the

terminal that the following characters make up a

command.

2. The next two characters to identify the command.

oo Parameters, if any, follow. The nine parameter types

are described later in this section and in Section 7.

4. Finally, terminate the command. You can do this in two

ways: send all the command’s parameters, or send one

of the command terminator characters. Command

terminator characters are:

e co. The -c character that begins a new command

aiso terminates the previous command.

e Ys, Ss, and*s. Any command in progress ends when

the terminal receives a ¥s, Ss, or s character. These

characters are the single-character commands that

put the terminal in Alpha mode, Vector mode, and

Marker mode, respectively.

When the terminal receives the parameter for a command, it

ignores any control characters except the command termi-

nators (Fc, Ys, Ss, and Fs). Thus you can insert °r characters

or other interline characters within the command’s parame-

ters with no ill effect. (This is useful if the parameter is a very

long string or int-array.)
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Defaults for Missing Parameters

When you terminate a command early, the terminal assigns

default values to the missing parameters. The standard

defaults are:

® 0 for int parameters

@ 0.0 for real parameters

@ (0,0) for xy parameters

@ N. for char parameters

@ An array of 0 elements for array parameters

As you can see, the terminal assigns “t as the default for

missing char parameters. This is an exception to the rule

that char parameters must represent characters in the

range from Sp to ~ (ADEs 32 to 126): See the discussion of

the char parameter in this section and in Section 7 for more

details.

When an array parameter is terminated after being partially

sent, the array count is adjusted to the number of elements

already received.

NOTE

The terminal does not assign the standard defaults

to some commands. To determine the default value

for a particular command, consult the description

of that command in Section 7.

2-4

PARAMETER TYPES

Parameters for escape sequence commands may be varia-

bles of several different parameter types. Each parameter

type has its own syntax and coding scheme. The parameter

types are int, int-array, real, char, char-array or string,

device, xy, and xy-array.

int Parameters

Integer numbers are sent to the terminal as int parameters.

Int parameters represent integers ranging from ~32768 to

65535 on terminals that are not 4115’s, and 2°' to -23'-1 on

4115 terminals. The int syntax is:

int = [Hil [Hil [Hil [Hil [Hin] Lol

where

Hil = an ASCIl character ranging from @ to °+ (ADEs 64

to 127), except that you can use the character

sequence -c? instead of °r.

Lol = an ASCll character ranging from Sp to ? (ADEs 32

through 63).

You can find an algorithm for the int packing scheme in the

discussion of the int parameter type in Section 7.

Table 2-2 lists several examples of int parameters. For a

more complete list, see Appendix B.
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Table 2-2

EXAMPLES OF INT PARAMETERS

Number Int Parameter

0 0

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 :

11 ;

15 ?

16 AO

i7 Ai

-1 !

-2 “

-15 ?

-16 ASp

-17 A!

1023 D1? or Ec??

1024 A@0

1025 A@1

-1024 A@Sp

-1025 A@!
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int-Array Parameters

Some commands take int-array parameters. Int-array

parameters consist of sequences of int parameters. The

first int tells how many items are in the array; subsequent

ints represent individual array items.

For example, you would send the array of integers (1, 5, -1,

16) to the terminal as follows:

int-array: (1,5,-1,16) = int:4( the count of4)

, int:1 int:5 int:-1 int:16

415!A0

You can find further information on int parameters in Sec-

tion 7.

Real Parameters

Real numbers from -32767.0 to + 32767.0 can be sent to

the terminal as rea/ parameters. Real parameters consist of

a pair of ints. The first int represents a number; the second

int represents the power of two by which that number is to

be multiplied.

For instance, call the first int, X, the second int, Y, and the

real number that you want to send, Z. In this case,

Z=X-2"

For example, you can represent the number 3.25 as 13

multiplied by two raised to the power —2:

real:3.25 = int:13 int:-2

You can find further information about rea/ parameters in

Section 7.

2-5
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Char Parameters

The char parameter type represents displayable ASCII

characters. Each char parameter is a single ASCII character

in the range from §p to ~. (ASCII Decimal Equivalents from

32 to 126.) Send char parameters to the terminal as the

exact character you want to represent. You can find further

information on the char parameter type in Section 7.

String or Char-Array Parameters

Strings, or arrays of displayable ASCII characters, are sent

to the terminal as char-array parameters. Each such param-

eter consists of an int telling how many items are in the

array, followed by one char for each array item.

For example, you would send the string “RAS” to the termi-

nal as follows:

string: “RAS” int:3 ( the count of 3)

RAS

3RAS

You can find more information on the string and char-array

parameter types in Section 7.

Device Parameters

The device parameter type is essentially a subset of the

string parameter type. Device parameters are used in data

transfer commands such as COPY and SPOOL, and to

inquire the status of devices with the REPORT-DEVICE-

STATUS command.

2-6

The device parameter type includes device-names, device-

name filenames, device-name parameters and filenames.

A device-name consists of three characters. The first two

characters must be alphanumeric, and the last character

must be a colon (:).

A filename consists of two parts, the name and the exten-

sion. The name can be from one to eight characters long,

and the extension can be from zero to three characters

long. If you include the extension, separate it from the name

with a period (.). All ASCII characters except Sp *,.,:, 3, <,

=,>,?,,,[,], and __. Control characters are ignored when

they are received from the host, but are not valid when

entered in Setup mode. If extra valid characters are added

to the name or the extension, they are ignored.

Some devices have parameters. These parameters specify

special action for the device. They must be alphanumeric.

The device parameter type has been separated from the

string parameter type for convenience. The syntax of the

device parameter type is the same as that of the string

parameter type.

For example, you would send the string ‘“FO:FILE1” to the

terminal as follows:

string: “FO:FILE1” = int:8( the count of 8)

FO:FILE1

8F0:FILE1

You can find more information on the device parameter type

in Section 7.
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XY Parameters

The xy parameter type represents an (x,y) coordinate pair

encoded for transmission to the terminal. Send xy parame-

ters as a group of one to five ASCII characters. The range of

x- and y-coordinates in an xy parameter depends on the

terminal you are using; that is, the 4115 allows two coordi-

nate modes, and other terminals allow only one. For more

details, see the xy parameter description in Section 7.

XY-Array Parameters

An xy-array parameter is a list of xy parameters preceded

by an int telling how many xys are in the array:

xy-array = int[xy...]

For example:

xy-array: (100,100) (200,200) (300,300) (400,400)

= int:4 (the countof4)

xy:100,100 xy:200,200 xy:300,300

xy:400,400

You can find more information on packing the inf and xy

parameters in Section 7.
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Report Parameter Types

The parameter types described so far are for sending com-

mand parameters to the terminal. When the terminal sends

messages back to the host computer, it packs the informa-

tion in a different format. Thus, for each host-to-terminai

parameter type there is a corresponding terminal-to-host

parameter type. Table 2-3 lists the types.

Table 2-3

HOST-TO-TERMINAL AND TERMINAL-TO-HOST

PARAMETER TYPES

Data To Host-To-Terminal Terminal-To-Host

Be Sent Parameter Type Message Type

Integer int int-report or intc-report

-231 to 231-4 (4115)

Array of int-array int-array-report

integers

Real (-32767.0| real real-report

to + 32767.0)

Dispiayabie char char-report

Character

String of string and char-array string-report

Characters

Spatial xy or int int (4115) xy-report or intc-report

Coordinates intc-report (4115)

For more information on int-reports, intc-reports int-array-

reports, real-reports, char-reports, string-reports, and xy-

reports, see those descriptions in Section 7.
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ANSI COMMAND SYNTAX

The ANSI X3.64 commands that are in Section 8 use a

different syntax than the TEK commands in Section 7.

These commands are only valid on 4112, 4113, and 4115

terminals (not 4114 or 4116 terminals), and only in the dia-

log areas of these terminals (not in the graphics area). ANSI

commands (including alphatext) affect only the dialog area,

whether the dialog area is enabled or not.

There are two syntax forms for the ANSI commands. Com-

mands of one of these syntax forms consist of an ce charac-

ter and a unique final character. The final character is what

identifies each command. The commands with this syntax

v nathauna naramoatarefo: mM do HO. Have Pai amctcers.

Commands of the other syntax form consist of a control-

sequence-introducer (CSI), zero or more parameters of

either Pz or Ps types, and a unique final character. The CSJ

and the terminator together identify individual commands.

The CSI syntax is:

Ec[

Substitute these two characters whenever the CS/is called

for.

The symbols that are used to represent syntax elements

and conventions for ANSI commands are the same as those

used for TEK commands (see Table 2-1).

ANSI PARAMETER TYPES

There are two parameter types for ANSI X3.64 commands,

Pnand Ps.

Pn

Pn is a numeric parameter ranging from 0 to 32767. Send

Pn’s as a sequence of digits. For example, send the number

75 as the two characters 7 and 5. There is no special pack-

ing scheme for this parameter type. If the Pn is 0 or missing

it is interpreted as 1 unless it is part of a Ps parameter.

Ps

Ps is a parameter selected from a given list. When the

parameter type is Ps, the command description gives you a

choice of parameters. There is no special packing scheme

for this parameter type. They all have the format of a Pn or

(char)Pn where (char) is <, :, >, or ?.

The semicolon (;) separates parameters in a command

string. Enter a semicolon between parameters when you

are entering more than one parameter for a command. You

can enter up to 46 characters of Ps parameters for a com-

mand that expects Ps parameters.

COMMAND TERMINATORS

ANSI mode uses the °n and Ss characters as command

terminators. When these characters are received in the

middle of a command, the command is terminated and any

characters belonging to that command that have already

been received are discarded. When this occurs, a snoopy

character n or Sg will appear on the terminal screen.
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Section 3

INDEX OF COMMANDS BY FUNCTION

GENERAL TERMINAL CONTROL Page

CANCEL = FcKC .... eee een 7-35

IGNORE-DELETES = "cKlint...................4. 7-122

RESET = FcKV... 2... cece eee ee eee eens 7-179

SET-EDIT-CHARS = cKZintintint................ 7-244

KEYBOARD CONTROL

AND MACRO DEFINITIONS

DEFINE-MACRO = cKD intint-array.............. 7-48

EXPAND-MACRO = FcKXint......................7-103

SET-KEY-EXECUTE-CHARACTER = FcKY int ...... 7-280

LOCK-KEYBOARD = FcKLint...................- 7-133

LOCK-VIEWING-KEYS = FcRJint................. 7-134

CONTROLLING THE DISPLAY

ENABLE-DIALOG-AREA = FcKAint ............... 7-76

CRLF = cKRint ...............-ccecece eee ee eaee 7-47

SET-ECHO = FcKEint............0c ccc cece eee ees 7-243

HARDCOPY = cKHint ............0.0cece evens 7-118

4010-HARDCOPY = "c®p.......2. ccc eee eee eee 7-399

LFCR = FcKFint...........0.0.00 cece cece ee eee 7-130

SET-MARGINS = -cKMint.................2000008 7-284

PAGE = Fefe oo ccc eee eee e eee eens 7-140

RENEW-VIEW = EcKNint...............000000 e eae 7-167

SET-GRAPHICS-AREA-WRITING-MODE

= EcMGint ............0..0cceecece eee eu euues 7-269

SET-PAGE-FULL-ACTION = cKPint .............. 7-291

SET-SNOOPY-MODE = FcKS int .................. 7-344

SET-FIXUP-LEVEL = FcRFint..................... 7-251

SET-ERROR-THRESHOLD = FcKTint............. 7-250
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DIALOG AREA Page

CLEAR-DIALOG-SCROLL = FeLZ................. 7-40

ENABLE-DIALOG-AREA = FcKAint............... 7-76

SET-DIALOG-AREA-ALTERNATE-INDEX

= FoLJ int... 0... cecee nee 7-229

SET-DIALOG-AREA-BUFFER-SIZE = cLBint...... 7-230

SET-DIALOG-AREA-CHARS = FcLCint............ 7-231

SET-DIALOG-AREA-INDEX = cLiintintint......... 7-232

SET-DIALOG-AREA-LINES = cLLint.............. 7-234

SET-DIALOG-AREA-POSITION = FcLX xy.......... 7-235

SET-DIALOG-AREA-SURFACE = FcLSint.......... 7-236

SET-DIALOG-AREA-VISIBILITY = fcLVint ......... 7-237

SET-DIALOG-AREA-WRITING-MODE = fcLM int... . 7-239

HOST PORT COMMUNICATIONS

COPY = FeJC device string device................. 7-43

ENTER-BYPASS-MODE = Fcn ...............000- 7-94

IGNORE-DELETES = cKlint..................... 7-122

PROMPT-MODE = FcNMint...................005 7-153

SET-BAUD-RATES =FcNRintint .................. 7-206

SET-BREAK-TIME = FeNKint...................0. 7-221

SET-BYPASS-CANCEL-CHAR = FeNUint.......... 7-222

SET-EOF-STRING = FeNE int-array................ 7-246

SET-EOL-STRING = FeNT int-array................ 7-248

SET-EOM-CHARS = cNCintint .................. 7-249

SET-FLAGGING-MODE = FeNFint ................ 7-253

SET-PARITY= FeNPint ......0......0 0000 cece eee 7-298

SET-PROMPT-STRING = FeNS int-array............ 7-318

SET-QUEUE-SIZE = FcNQint...................0. 7-319

SET-REPORT-MAX-LINE-LENGTH = elLint....... 7-323

SET-STOP-BITS = FeNBint....................0.. 7-345

SET-TRANSMIT-DELAY = FeNDint................ 7-361

SET-TRANSMIT-RATE-LIMIT = FcNLint............ 7-362
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MODE SWITCHING

ENTER-VECTOR-MODE = Ss................

SELECT-CODE = Fc%lint.................5.

GRAPHIC PRIMITIVES

AND PRIMITIVE ATTRIBUTES

Lines

ENTER-VECTOR-MODE = &s................

MOVE = FoLF xy o000 00. cece ceeeeeeeeeeees

DRAW = §cLGxy..... 00. cece cee eee cece ees

SET-LINE-INDEX = EcMLint..............00.

SET-LINE-STYLE = cMVint.................

Markers

ENTER-MARKER-MODE = Fs................

DRAW-MARKER = FcLHxy................5.

SET-MARKER-TYPE = FcMMint .............

Graphtext

GRAPHIC-TEXT = FcLT string ...............

SET-GRAPHTEXT-FONT = fcMFint..........

SET-GRAPHTEXT-FONT-GRID = cSG intintint ....

SET-GRAPHTEXT-PRECISION = FcMQint....

SET-GRAPHTEXT-ROTATION = FcMRreal ....

SET-GRAPHTEXT-SIZE = -cMC int int int......

SET-GRAPHTEXT-SLANT = FcMA real........

SET-TEXT-INDEX = FeMTint ................

Alphatext

ENTER-ALPHA-MODE = Ys ...............5.

SELECT-ALPHATEXT-SIZE-GROUP = FeMY int

SET-ALPHATEXT-FONT = FeSior FeSo.........
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Panels (4112, 4113, 4115) Page

BEGIN-PANEL-BOUNDARY = fcLP xyint.......... 7-16

DRAW-RECTANGLE = FcURxy-array.............. 7-74

END-PANEL = FcLE ..................ccece eee ee 7-90

SELECT-FILL-PATTERN = -cMPint................ 7-192

SET-DRAW-BOUNDARY-MODE = fcUBint......... 7-241

SET-PANEL-FILLING-MODE = FeMS intintint ...... 7-293

Other Graphic Primitives

INCLUDE-COPY-OF-SEGMENT = fcLKint......... 7-123

SET-PICK-ID = FeMlint............000....0.0000ee 7-300

SET-GRAPHICS-AREA-WRITING-MODE = FcMG int 7-269

PANELS (4172, 4113, 4115)

Drawing Panels

BEGIN-PANEL-BOUNDARY = EcLP xyint.......... 7-16

DRAW-RECTANGLE = §cUR xy-array.............. 7-74

END-PANEL = €cLE ............0000.ccseeeeeeees 7-90

SELECT-FILL-PATTERN = €cMPint................ 7-192

SET-DRAW-BOUNDARY-MODE = EcUBint......... 7-241

SET-PANEL-FILLING-MODE = —cMS int int int ...... 7-293

Defining Fill Patterns for Panels

BEGIN-FILL-PATTERN = -cMDintintintint......... 7-8

END-FILL-PATTERN = FcME...................... 7-88

GRAPHTEXT

Displaying Graphtext

GRAPHIC-TEXT = FeLT string .................... 7-116

SET-GRAPHTEXT-FONT = FcMFint............... 7-270

SET-GRAPHTEXT-PRECISION = FcMQint......... 7-274

SET-GRAPHTEXT-ROTATION = -cMRreal ......... 7-275

SET-GRAPHTEXT-SIZE = cMC intintint........... 7-276

SET-GRAPHTEXT-SLANT = cMAreal............. 7-277

Defining Graphtext Characters

BEGIN-GRAPHTEXT-CHARACTER = cST int int... 7-10

DELETE-GRAPHTEXT-CHARACTER = cSZint int . 7-53

END-GRAPHTEXT-CHARACTER = FcSU.......... 7-89

SET-GRAPHTEXT-FONT-GRID = fcSGint intint .... 7-272
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SEGMENTS

Defining Segments Page

BEGIN-HIGHER-SEGMENT = cSN.............-. 7-12

BEGiIN-LOWER-SEGMENT = FcSB................ 7-13

BEGIN-NEW-SEGMENT = fcSEint................ 7-14

BEGIN-SEGMENT= cSOint...............--.55- 7-23

DELETE-SEGMENT= FcSKint................... 7-55

END-SEGMENT = FcSC..............0020eee eee 7-91

INCLUDE-COPY-OF-SEGMENT = ®cLKint......... 7-123

RENAME-SEGMENT= cSRintint................ 7-166

SET-PIVOT-POINT = cSP xy ............-.---005- 7-302

Setting Segment Attributes

SET-SEGMENT-CLASS

= -cSA int int-array int-array.................... 7-327

SET-SEGMENT-DETECTABILITY =

SET-SEGMENT-DISPLAY'PRIORITY

SET-SEGMENT: HIGHLIGHTING =
SET-SEGMENT-IMAGE-TRANSFORM

= §eSl int real real real xy ..............0.00000s 7-334

SET-SEGMENT-POSITION= FcSXintxy........... 7-337

SET-SEGMENT-VISIBILITY= cSVint............. 7-339

SET-SEGMENT-WRITING-MODE = cSMintint..... 7-341

Segment Classes

SET-CURRENT-MATCHING-CLASS

= FeSL int-array int-array...............-200eeee 7-228

SET-SEGMENT-CLASS

= FeSA int int-array int-array................0665 7-327

Reporting Segment Settingsto the Host

REPORT-SEGMENT-STATUS

= EoSQ int char-array...... 0... cece cece eee 7-174

Displaying Segments (4112, 4113, 4115)

SET-FIXUP-LEVEL = FcRFint..................... 7-251

Saving Segments

SAVE = eJV string int string device ............... 7-183

GIN (GRAPHIC INPUT)

Enabling and Disabling GIN

ENABLE-GIN = clEintint.................-2.0005 7-79

ENABLE-4010-GIN= FeSp.........2. eee eee eee eee 7-83

ENABLE-4953-TABLET-GIN= cl! char ............ 7-85

DISABLE-GIN= FelDint.................-0000 eee 7-69

DISABLE-4953-TABLET-GIN= Fel! char............ 7-70

REPORT-GIN-POINT= fclFint ................--- 7-171
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INDEX BY FUNCTION

Setting GIN Parameters Page

SET-GIN-AREA = Fcl¥V int int xy xy................. 7-255

SET-GIN-CURSOR = clCintint................... 7-257

SET-GIN-DISPLAY-START-POINT = FclX intxy ...... 7-259

SET-GIN-GRIDDING= clGintintint .............. 7-260

SET-GIN-INKING= Ecllintint.............00000ee- 7-262

SET-GIN-RUBBERBANDING = clRintint ......... 7-264

SET-GIN-STROKE-FILTERING = €clF intintint...... 7-266

SET-GIN-WINDOW = EcIWxyXy ........0ccece eee 7-268

SET-PICK-APERTURE = €clAint.......00.00000005 7-299

Setting Parameters for GIN Reports

SET-REPORT-EOM-FREQUENCY= fclMint....... 7-321

SET-REPORT-MAX-LINE-LENGTH= £clLint....... 7-323

SET-REPORT-SIG-CHARS= FelS intintint......... 7-325

REPORTSNON-G

Requesiing Non-GiN Reports

REPORT-COLORHARDCOPY-STATUS = .cQQ..... 7-168

REPORT-DEVICE-STATUS = FeJQdevice.......... 7-169

REPORT-ERRORS = FcKQ..............0cee eee 7-170

REPORT-PORT-STATUS = FePQ device............ 7-173

REPORT-SEGMENT-STATUS

= -eSQ int char-array..........0... cee eee nee 7-174

REPORT-TERMINAL-SETTINGS

= Fol@charchar..........00.00 cece eee ee eees 7-176

REPORT-40190-STATUS = Fefa.......0. oc. eee eee 7-178

Setting Parameters for Non-GIN Reports

SET-REPORT-EOM-FREQUENCY= fciMint....... 7-321

‘SET-REPORT-MAX-LINE-LENGTH = Fell int ....... 7-323

SET-REPORT-SIG-CHARS= clS intintint......... 7-325

SURFACES (4112, 4113, 4115)

SET-BACKGROUND-COLOR = cTBintintint...... 7-201

SET-BACKGROUND-GRAY-LEVEL = ®cRBint...... 7-203

SET-BACKGROUND-INDICES = ®cMBintint....... 7-204

SET-DIALOG-AREA-SURFACE = "cLSint.......... 7-236

SET-SURFACE-DEFINITIONS=

SET-SURFACE-COLOR-MAP=

EcRD int-array ..... 7-349

EcTG int int-array .. . 7-346

SET-SURFACE-GRAY-LEVELS

= ERG intint-array ..............000 eee 7-351

SET-SURFACE-PRIORITIES= cRNint-array....... 7-354

SET-SURFACE-VISIBILITY= fcRlint-array......... 7-356
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MULTIPLE VIEWS OPTION 01

(HALF-DUPLEX AND BLOCK MODE)
Defining and Selecting Views Page

DELETE-VIEW = fcRKint...............0....000. 7-57 Half-Duplex Mode Page
SELECT-VIEW = FcRCint .................00000ee 7-196 SET-DUPLEX-MODE = cODint .................. 7-242

RENEW-VIEW = -cKNint......................05. 7-167

SET-OVERVIEW-WINDOW = FcUW xy xy .......... 7-289 Block Mode

SET-VIEW-ATTRIBUTES = £cRAintintint.......... 7-364 E ;

SET-VIEW-DISPLAY-CLUSTER = EcRQ int-array .... 7-366 ARM-FOR BLOCK-MODE = ScOBint.............. 7-4
SET-VIEWPORT = EcRVXYXY .......c0seeeeceeeee 7-368 SETBLOCK-CONTINUE-CHARS = ®cOC int int.... 7-208
SET-WINDOW = EcRW xy xy... 0... ec cee cece ees 7-370 SETBLOCK-END-CHARS = FcOE intint ........... 7-209

SET-BLOCK-HEADERS = cOH int-array int-array. .. 7-210
ZOOM and PAN Operations SET-BLOCK-LENGTH = FcOSintint............... 7-212

SET-BLOCK-LINE-LENGTH = FcOLint............. 7-213
LOCK-VIEWING-KEYS = fcRJint................. 7-134 SET-BLOCK-MASTER-CHARS = EcOMintint....... 7.244

SET-OVERVIEW-WINDOW = FcUW xy xy .......... 7-289 SET-BLOCK-NON-XMT-CHARS

SET-WINDOW = FcRW xy xy............0. eee eee 7-370 = FcON int-array int-array ....0..0.00.0.000000. 7-215
SET-BLOCK-PACKING = fcOP intintintint......... 7-217

Controlling a Viewports Border SET-BLOCK-TIMEOUT = cOTint................. 7-219

SET-BORDER-VISIBILITY = FcREint.............. 7-220

PERIPHERAL DEVICES

INK COLORS (4112, 4113, 4115( ) Standard 4110 Series Peripheral Support
SET-BACKGROUND-COLOR = cTBintintint...... 7-201 COPY = cJC device string device................. 7-43
SET-BACKGROUND-GRAY-LEVEL = FcRBint...... 7-203 LOAD = FeJL device .........0.0. cece eee eee 7-131
SET-BACKGROUND-INDICES = FcMBintint....... 7-204 REPORT-DEVICE-STATUS = FcJQdevice.......... 7-169
SET-COLOR-MODE = fcTMintintint.............. 7-224 SPOOL = fcJS device string device ............... 7-376
SET-LINE-INDEX = FcMLint...................... 7-281 STOP-SPOOLING = fcJE........................ 7-380

SET-TEXT-INDEX = FeMT int.......0.000....0000e. 7-360

SET-SURFACE-COLOR-MAP = cTG int int-array .. . 7-346 Option 3A (DMA Interface)

SET-SURFACE-GRAY-LEVELS = ®cRG int int-array. . 7-351
SET-DMA-BLOCK-SIZE = FeJHint................. 7-240

PIXEL OPERATIONS Option 09 (Color Hardcopy Interface)

oo REPORT-COLORHARDCOPY-STATUS = -cQQ..... 7-168

Initialization SELECT-HARDCOPY-INTERFACE = -cQDint...... 7-195
BEGIN-PIXEL-OPERATIONS = cRU int intint...... 7-20 SET-COLOR-COPIER-DATA-RESOLUTION
SET-PIXEL-VIEWPORT = FcRS xy xy.............. 7-304 = —-cQBint ............0. cece cece eee ees 7-223

SET-PIXEL-BEAM-POSITION = FeRH xy ........... 7-303 SET-IMAGE-ORIENTATION = -cQOint............. 7-278

SET-PIXEL-WRITING-FACTORS = €cRT int intint... 7-306 SET-NUMBER-OF-COPIES = cQNint ............. 7-288

Data Transfer

PIXEL-COPY = cRX int xy xy xy .............0.000- 7-143

RASTER-WRITE = -cRP int char-array............. 7-155

RUNLENGTH-WRITE = FeRL int-array............. 7-181

RECTANGLE-FILL = FcRR xyxyint................ 7-163

SAVE = "eJV string int string device ............... 7-183
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Option 10 (Three Port Peripheral Interface)

MAP-INDEX-TO-PEN = £cPl device intint ..........

PLOT = cPL string device ..................0000.

PORT-ASSIGN = FePA device stringint ............

PORT-COPY = cPC device string device ..........

REPORT-PORT-STATUS = FePQ device............

SET-PORT-BAUD-RATE = cPRdevice int..........

SET-PORT-EOF-STRING = -cPE device int-array....

SET-PORT-EOL-STRING = -cPM device int-array ...

SET-PORT-FLAGGING-MODE

= —ePF device intintint....................005.
SET-PORT-PARITY = cPP device int .............. 7

SET-PORT-STOP-BITS = -cPB device intint........

Options 13 and 14 (Graphics Tablet)

ENABLE-GIN = ©clEintint........................

ENABLE-4953-TABLET-GIN = Fel! char ............

DISABLE-GIN = FclDint.................00 e eae

DISABLE-4953-TABLET-GIN = Fel! char............

SET-GIN-STROKE-FILTERING = clF intintint......

SET-TABLET-HEADER-CHARACTERS = clH int. ...

SET-TABLET-SIZE = FclNint...................04-

SET-TABLET-STATUS-STRAP = clTint............

Options 42, 43, and 45 (Disk Drive Options)

ACTIVATE-LPOS = FeJB ................000eeee

COPY = FeJC device string device.................

DELETE-FILE = FeJK device...................00.

DIRECTORY = -ceJD device string device ..........

DISMOUNT = FedJ device.................0eee ee

FORMAT-VOLUME = FedF device .................

LOAD = FeJL device ...... 0.0... ccc cee aes

PROTECT-FILE = ®evP device int .................

RENAME-FILE = eJR device string device.........

REPORT-DEVICE-STATUS = FeJQ device..........

SAVE = FeJV string int string device ...............

SET-USER-NUMBER = fcJUint.................6.

SPOOL = FeJS device string device ...............

STOP-SPOOLING = FcJE ............ccc cece eens
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ANSI COMMANDS

Cursor Commands Page

CURSOR-BACKWARD = CS/PnD................ 8-4

CURSOR-BACKWARD-TAB = CSIPnZ............ 8-5

CURSOR-DOWN = CSIPnNB...............000005 8-5

CURSOR-FORWARD = CS/PnC................. 8-6

CURSOR-HORIZONTAL-TAB = CS/Pnl........... 8-6

CURSOR-POSITION = CS7PnPnH............... 8-7

CURSOR-UP = CSIPNA..... 0... ccc cc eee 8-8

DEVICE-STATUS-REPORT = CS/Psn............. 8-10

HORIZONTAL-AND-VERTICAL-POSITION

= CSIPNPnf .... ceeees 8-13

INDEX = FeD...... 00... 8-15

NEXT-LINE = cE... 2.00. ccceee eee 8-16

RESTORE-CURSOR = Fc8.................000005 8-18

REVERSE-INDEX = eM ................ 0.00000 8-19

SAVE-CURSOR = °c7.... 2.0...c cece eee 8-19

Tab Commands

CURSOR-BACKWARD-TAB = CSIPnZ............ 8-5

CURSOR-HORIZONTAL-TAB = CS7Pnl........... 8-6

HORIZONTAL-TAB-SET = FcH .................005 8-14

TABULATION-CLEAR = CS/Psg.................. 8-25

Changing Modes and Graphic Renditions

DISABLE-MANUAL-INPUT = Fe‘ .................. 8-10

ENABLE-MANUAL-INPUT = feb.................. 8-11

RESET-MODE = CSIPSPs...1...........20000000: 8-17

RESET-TO-INITIAL-STATE = Fee .................. 8-18

SELECT-CODE = Fe%lint...................00085 7-191,

8-22

SELECT-GRAPHIC-RENDITION = CS/PsPs....... 8-23

SET-MODE = CSIPSPS..............000cece neces 8-24

Inserting and Deleting Lines

DELETE-LINE = CS/PnM ...................005. 8-9

ERASE-IN-DISPLAY = CSIPsJ...............005. 8-12

INSERT-LINE = CSIPnL.......... 0.0.0.0 cee 8-16

inserting and Deleting Characters

DELETE-CHARACTER = CS/PnP................ 8-9

ERASE-CHARACTER = CSIPnX................- 8-11

ERASE-IN-LINE = CSIPSK.................0000. 8-12

INSERT-CHARACTER = CSIPn@................ 8-15

Scrolling the Scroll Buffer

[T SCROLL-DOWN = CS/7PnT ............... 8-20

[s SCROLL-UP = CS/PnS................05. 8-21
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Section 4

INDEX OF SYNTACTIC CONSTRUCTS BY TYPE

CHARACTERS

Name Page

8 Character... 0... ccc cece eee nees 7-26

Bs Character... ... 0... 0c ccc eee ence e eee aee 7-33

Cu Character... 0.0... ccc cece eee eee 8-3

Cp Character........ 0... cece cece cece eae ees 7-46

Dr Character... 0... ccce eee e ees 7-50

Eo Character.........0... cece cece e eee ees 7-102

Fe Character... 0.0.00...cece cece eee eee eeees 8-13

Hr Character. ... 0.0.0... c cc ccc cece cece eee ees 7-121,

8-14

Le Character... 0... ccc cece cence eee eee 7-129

83 Character... 0...e ee 8-20

S|\Character ...... 0.0.0. cece cece cece e eee aes 7-375

So Character. ........ 00. c cece cee cece eee aeee 7-375

Us Character...0.02.0 cece cece c ence ceeeaneeas 7-388

Vr Character... 0.0.0... cece cece eee cee eeeeaeee 7-390,

8-25

PARAMETER TYPES

Array Parameter Types .................20000- 7-6

Char Parameter Type. ...............0cccena 7-37

Device Parameter Type..............0000ceee 7-59

Int Parameter Type............00... cece eee 7-124

Real Parameter Tyne.........................7-160

String Parameter Type ................220000- 7-381

XY Parameter Type ..............2-:cece eee 7-391

MESSAGE TYPES

Array-Report Message Types.................. 7-7

Char-Report Message Type................... 7-38

Colorhardcopy-Status-Report Message Type. ... 7-41

Device-Status-Report Message Type........... 7-63, 8-10

Error-Report Message Type................... 7-101

GIN-Report-Sequence Message Type.......... 7-111

Int-Report Message Type ..................0.. 7-127

Intc-Report Message Type...............00005 7-128

Int-Array-Report Message Type................ 7-129

Port-Status-Report Message Type ............. 7-151

Real-Report Message Type ................05: 7-162

Segment-Status-Report Message Type......... 7-186
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MESSAGE TYPES (cont)

Name Page

String-Report Message Type.................. 7-382

Terminal-Settings-Report Message Type........ 7-383

XY-Report Message Type.................00.. 7-394

4010-Status-Report Message Type............. 7-400

KEYS

BORDER Key ..............000ccceecece ence 7-31

BREAK Key ............ 2.00: eeeeuee 7-32

CANCEL Key..........00.0020 cece cece eee ees FOB

CLEAR Key ..............0cc cece cece eee e ees 7-39

DIALOG Key ............0. ccc cece eee enna 7-66

HARD COPY Key .........0.0 cece ceca e eee 7-120

NEXTVIEW Key .........0... ccc cece cece eee 7-138

NORMAL Key .............000.00 c cece eee eee 7-138

OVERVIEW Key ..............000ccece eee eeee 7-139

PAGE Key......... 0.00 cece cece tee ene eeees 7-141

PAN Key .......-- ccc ccc cece eet e ee neeenes 7-141

RESTORE Key ...........0.00 ccc ecc eee eee es 7-180

SETUP Key ................cc cece eee eee ee eee 7-374

VIEW Key... 0... cece ec cee eeeee ee 7-389

ZOOM Key ... 2.2... ccceee eee en eeee 7-396

SYNTACTIC CONSTRUCTS

Block Syntactic Construct............0.....00. 7-27

Block-Control-Bytes Syntactic Construct........ 7-29

Bypass-Cancel-Char ................0ccee eeee 7-34

Delete-Equivalent Syntactic Construct.......... 7-51

EOF-String Syntactic Construct................ 7-98

EOL-String Syntactic Construct................ 7-99

EON-Indicator Syntactic Construct............. 7-100

Fill-Pattern-Definition Syntactic Construct....... 7-105

GIN-Locator-Report Syntactic Construct........ 7-108

GIN-Pick-Report Syntactic Construct........... 7-109

GIN-Stroke-Report Syntactic Construct......... 7-114

Key-Execute-Character..................00eee 7-129

Panel-Definition Syntactic Construct ........... 7-142

4010-Gin-Report Syntactic Construct........... 7-397

4953-Tablet-Gin-Report Syntactic Construct..... 7-402



Section 5

INDEX OF COMMANDS BY ESCAPE SEQUENCE OP CODES

TEK COMMANDS

Op
Code Command Name Page

%! SELECT-CODE ...............000ecece eee 7-191

I! ENABLE-4953-TABLET-GIN ................ 7-85

DISABLE-4953-TABLET-GIN. ............... 7-70

IA SET-PICK-APERTURE..................2.. 7-299

IC SET-GIN-CURSOR ............-:00::eeeeeee 7-257

ID DISABLE-GIN .............0000200 cece eee 7-69

iE ENABLE-GIN ............000s cece neces 7-79

IF SET-GIN-STROKE-FILTERING ............. 7-266

IG SET-GIN-GRIDDING................00000 7-260

1H SET-TABLET-HEADER-CHARACTERS ...... 7-357

I SET-GIN-INKING...............0000 e seas 7-262

iL SET-REPORT-MAX-LINE-LENGTH.......... 7-323

iM SET-REPORT-EOM-FREQUENCY .......... 7-321

IN SET-TABLET-SIZE............0020 c eee eee 7-358

IP REPORT-GIN-POINT .............20000000- 7-171

IQ REPORT-TERMINAL-SETTINGS ........... 7-176

IR SET-GIN-RUBBERBANDING............... 7-264

IS SET-REPORT-SIG-CHARS ............-..-. 7-325

IT SET-TABLET-STATUS-STRAP .............-. 7-359

IV SET-GIN-AREA .............000c cence eens 7-255

IW SET-GIN-WINDOW ................00cee eee 7-268

IX SET-GIN-DISPLAY-START-POINT ........... 7-259

JB ACTIVATE-LPOS ..........00:cc cece ee eees 7-2

JC COPY... ccc ccc cece eee enna 7-43

JD DIRECTORY ...........0: ccc c enn e eens 7-67

JE STOP-SPOOLING.........0.00 cece eee 7-380

JF FORMAT-VOLUME ...............0000ee eee 7-106

JH SET-DMA-BLOCK-SIZE ............0000uae 7-240

JJ DISMOUNT .........00: ccc cece eee e eens 7-71

JK DELETE-FILE .............0... c cece eens 7-52

JL 0). Dn 7-131

JP PROTECT-FILE ................000000eee 7-154

JQ REPORT-DEVICE-STATUS ................. 7-169

JR RENAME-FILE............0000cccneeeeeees 7-164

JS SPOOL 2.0... 0. ccc cece eee eens 7-376

JU SET-USER-NUMBER..............00000ees 7-363

JV SAVE ... 0... ccc ccc ccceee 7-183

KA ENABLE-DIALOG-AREA.............000005 7-76

KC CANCEL.............cece cece eee eens 7-35

KD DEFINE-MACRO...........:.:0ee eeeeeeees 7-48

KE SET-ECHO ... 1. ec ceee 7-243
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Op
Code Command Name Page

KF LFCR . 1... eeeeens 7-130

KH HARDCOPY.............:0002 ccc e eee ees 7-118

KI IGNORE-DELETES ..................0000- 7-122

KL LOCK-KEYBOARD ..... 0... cece cece 7-133

KM SET-MARGINS................0000ceee eees 7-284

KN RENEW-VIEW .............0000ccc cece eee 7-167

KP SET-PAGE-FULL-ACTION.................. 7-291

KQ REPORT-ERRORS.................000000: 7-170

KR CRLF... cenceenes 7-47

KS SET-SNOOPY-MODE . .. 7-344

KT SET-ERROR-THRESHOLD................. 7-250

KV RESET... cece eee eee neees 7-179

KX EXPAND-MACRO..............0000000eeee 7-103

KY SET-KEY-EXECUTE-CHARACTER.......... 7-280

KZ SET-EDIT-CHARS ...............00000 e eee 7-244

LB SET-DIALOG-AREA-BUFFER-SIZE ......... 7-230

LC SET-DIALOG-AREA-CHARS................ 7-231

LE END-PANEL..............00. cece eee eens 7-90

LF MOVE ..... 0... cccce eee nee 7-137

LG DRAW ..... 2... c cece eens 7-72

LH DRAW-MARKER ............000cceeeeeees 7-73

LI SET-DIALOG-AREA-INDEX ................ 7-232

LJ SET-DIALOG-AREA-ALTERNATE-INDEX .... 7-229

LK INCLUDE-COPY-OF-SEGMENT ............ 7-123

LL SET-DIALOG-AREA-LINES................. 7-234

IM SET-DIALOG-AREA-WRITING-MODE ....... 7-239

LP BEGIN-PANEL-BOUNDARY................ 7-16

LS SET-DIALOG-AREA-SURFACE ............. 7-236

LT GRAPHIC-TEXT ...........20.0 c cee ee eens 7-116

LV SET-DIALOG-AREA-VISIBILITY............. 7-237

LX SET-DIALOG-AREA-POSITION ............. 7-235

LZ CLEAR-DIALOG-SCROLL ................. 7-40

MA SET-GRAPHTEXT-SLANT................-. 7-277

MB SET-BACKGROUND-INDICES.............. 7-204

MC SET-GRAPHTEXTSIZE.................... 7-276

MD BEGIN-FILL-PATTERN...................-- 7-8

ME END-FILL-PATTERN...................045- 7-88

MF SET-GRAPHTEXT-FONT................... 7-270

MG SET-GRAPHICS-AREA-WRITING-MODE .... 7-269

ML = SET-LINE-INDEX................000 cee eeues 7-281

MM SET-MARKER-TYPE ..............---0006> 7-286

MP SELECT-FILL-PATTERN ................... 7-192
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Op Op

Code Command Name Page Code Command Name Page

MQ SET-GRAPHTEXT-PRECISION ............. 7-274 RB SET-BACKGROUND-GRAY-LEVEL.......... 7-203

MR SET-GRAPHTEXT-ROTATION .............. 7-275 RC SELECT-VIEW..................ccece eee 7-196

MS SET-PANEL-FILLING-MODE ............... 7-293 RD SET-SURFACE-DEFINITIONS .............. 7-349

MT SET-TEXT-INDEX .............-..2.002000- 7-360 RE SET-BORDER-VISIBILITY.................. 7-220

MV SET-LINE-STYLE .....................00.. 7-282 RF SET-FIXUP-LEVEL ...................0000. 7-251

MW = SET-LINE-WIDTH .............0.00 ccc eens 7-283 RG SET-SURFACE-GRAY-LEVELS ............. 7-351

MY SELECT-ALPHATEXT-SIZE-GROUP......... 7-189 RH SET-PIXEL-BEAM-POSITION............... 7-303

MZ SET-ALPHATEXT-SIZE.................005. 7-199 Rl SET-SURFACE-VISIBILITY................. 7-356

NB SET-STOP-BITS..............00 cee eee eens 7-345 RJ LOCK-VIEWING-KEYS .................... 7-134

NC SET-EOM-CHARS...................000005 7-249 RK DELETE-VIEW...................0000cee 7-57

ND SET-TRANSMIT-DELAY.................... 7-361 RL RUNLENGTH-WRITE ..................05. 7-181

NE SET-EOF-STRING...................222... 7-246 RN SET-SURFACE-PRIORITIES ............... 7-354

NF SET-FLAGGING-MODE...............-0005 7-253 RP RASTER-WRITE ...........0.cece eee ee eee 7-155

NK SET-BREAK-TIME...............-...200005 7-221 RQ SET-VIEW-DISPLAY-CLUSTER ............. 7-366

NL SET-TRANSMIT-RATE-LIMIT ............... 7-362 RR MRECTANGLE-FILL ........................ 7-163

NM PROMPT-MODE ...................000000- 7-153 RS SET-PIXEL-VIEWPORT.................... 7-304

NP = SET-PARITY ..............0c cece eee eee 7-298 RT SET-PIXEL-WRITING-FACTORS............ 7-306

NQ SET-QUEUE-SIZE.................0000000s 7-319 RU BEGIN-PIXEL-OPERATIONS............... 7-20

NR SETBAUD-RATES .................0000eee 7-206 RV = SET-VIEWPORT ............00.0.0 cece eae 7-368

NS SET-PROMPT-STRING .................... 7-318 RW SET-WINDOW ..................000 cee 7-370

NT SET-EOL-STRING...................00000- 7-248 RX PIXEL-COPY.......... Dene e eee e eee e eens 7-143

NU SET-BYPASS-CANCEL-CHAR.............. 7-222 SA SET-SEGMENT-CLASS.................... 7-327

OB ARM-FOR-BLOCK-MODE.................. 7-4 SB BEGIN-LOWER-SEGMENT ................ 7-13

OC SET-BLOCK-CONTINUE-CHARS ........... 7-208 SC END-SEGMENT .....................00005 7-91

OD SET-DUPLEX-MODE ...................... 7-242 SD SET-SEGMENT-DETECTABILITY ........... 7-329

OE SET-BLOCK-END-CHARS ................. 7-209 SE BEGIN-NEW-SEGMENT................... 7-14

OH SET-BLOCK-HEADERS.................... 7-210 SG SET-GRAPHTEXT-FONT-GRID ............. 7-272

OL SET-BLOCK-LINE-LENGTH ................ 7-213 SH SET-SEGMENT-HIGHLIGHTING............ 7-332

OM SET-BLOCK-MASTER-CHARS ............. 7-214 SI SET-SEGMENT-IMAGE-TRANSFORM....... 7-334

ON SET-BLOCK-NON-XMT-CHARS............. 7-215 SK DELETE-SEGMENT....................... 7-55

OP SET-BLOCK-PACKING..............00.0005 7-217 SL SET-CURRENT-MATCHING-CLASS......... 7-228

OS SET-BLOCK-LENGTH ..................... 7-212 SM SET-SEGMENT-WRITING-MODE ........... 7-341

OT SET-BLOCK-TIMEOUT .................... 7-219 SN BEGIN-HIGHER-SEGMENT................ 7-12

PA PORT-ASSIGN.......... 0.0000: e cence ees 7-147 SO BEGIN-SEGMENT........................ 7-23

PB SET-PORT-STOP-BITS. ............00000eee 7-316 SP = SET-PIVOT-POINT ................20000005 7-302

PC PORT-COPY........ 00... cece ee eens 7-149 SQ REPORT-SEGMENT-STATUS............... 7-174

PE SET-PORT-EOF-STRING. .............00005 7-309 SR RENAME-SEGMENT...................... 7-166

PF SET-PORT-FLAGGING-MODE.............. 7-312 SS = SET-SEGMENT-DISPLAY-PRIORITY ........ 7-331

Pl MAP-INDEX-TO-PEN ..............000eeees 7-135 ST BEGIN-GRAPHTEXT-CHARACTER......... 7-10

PL PLOT ..... 2... cece cece eee ene eee eenees 7-145 SU END-GRAPHTEXT-CHARACTER........... 7-89

PM SET-PORT-EOL-STRING................... 7-311 SV SET-SEGMENT-VISIBILITY ................ 7-339

PP SET-PORT-PARITY ..........0.0ccece eeeees 7-314 SX SET-SEGMENT-POSITION................. 7-337

PQ REPORT-PORT-STATUS ................... 7-173 SZ DELETE-GRAPHTEXT-CHARACTER ....... 7-53

PR SET-PORT-BAUD-RATE.................... 7-308 TB SET-BACKGROUND-COLOR............... 7-201

QB = =SET-COLOR-COPIER-DATA-RESOLUTION. . 7-223 TG SET-SURFACE-COLOR-MAP............... 7-346

QD = SELECT-HARDCOPY-INTERFACE.......... 7-195 TM SET-COLOR-MODE ....................... 7-224

QN SET-NUMBER-OF-COPIES................. 7-288 UB SET-DRAW-BOUNDARY-MODE............. 7-241

QO ~~ SET-IMAGE-ORIENTATION................. 7-278 UR DRAW-RECTANGLE....................05. 7-74

QQ REPORT-COLORHARDCOPY-STATUS...... 7-168 UW SET-OVERVIEW-WINDOW................. 7-289

RA SET-VIEW-ATTRIBUTES................... 7-364 UX SET-COORDINATE-MODE ................. 7-226
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ANSI COMMANDS

Op
Code Command Name Page

%! SELECT-CODE ...........000c e eee eens 8-22

[@ INSERT-CHARACTER...........2---0-20005 8-15

[A CURSOR-UP .... 0.00... ceceeee 8-8

[B CURSOR-DOWN............050ccess eens 8-5

[C CURSOR-FORWARD..............-0000008 8-6

[D CURSOR-BACKWARD .........-.---.02+55 8-4

If HORIZONTAL-AND-VERTICAL-POSITION. . . 8-13

[g TABULATION-CLEAR..........2.--002000s 8-25

[H CURSOR-POSITION ............2-0002000 8-7

[h SET-MODE..........00000cece ee eee e eee 8-24

[i CURSOR-HORIZONTAL-TAB..........-.... 8-6

[J ERASE-IN-DISPLAY ...............000s ee ee 8-12

[K ERASE-IN-LINE...........000000eee eee ees 8-12

[L INSERT-LINE ...........00020 e eee eee eee 8-16

{| RESET-MODE ...............0.00202222+--8-17

4110 SERIES COMMAND REFERENCE

INDEX BY OP CODE

Op
Code Command Name Page

[M DELETE-LINE ............0 002.2 8-9

[m SELECT-GRAPHIC-RENDITION ............ 8-23

[n DEVICE-STATUS-REPORT..............4.. 8-10

[P DELETE-CHARACTER ...........---020005 8-9

[Ss SCROLL-UP..........0.000 c cece eee eee 8-21

[T SCROLL-DOWN ...........000:cece eee 8-20

[X ERASE-CHARACTER ...........--0+00005: 8-11

[Zz CURSOR-BACKWARD-TAB ...............-. 8-5

b ENABLE-MANUAL-INPUT ..........--.-.5- 8-11

Cc RESET-TO-INITIAL-STATE .............0005. 8-18

D INDEX ........ 0.2 c cece 8-15

E NEXT-LINE .............00022 e eee 8-16

H HORIZONTAL-TAB-SET.........------00005 8-14

M REVERSE-INDEX............-2 000: 8-19

7 SAVE-CURSOR...........0:::eee ee ee eeee 8-19

8 RESTORE-CURSOR .........20202: e eee 8-18

; DISABLE-MANUAL-INPUT...............-- 8-10
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Section 6

KEYWORD-IN-CONTEXT INDEX

This index is a “Keyword in Context” index. A Keyword in

Context index contains an entry for each significant word in

the command name. 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

Since many 4110 Series command names begin with “Set,”

the word “set” is not included as a keyword for indexing

purposes.

TEK COMMANDS

A

Set Page Full Action,7-291

Activate LPOS,7-2

Enter Alpha Mode,7-92

Select Alphatext Size Group,7-189

Set Aiphatext Font,7-198

Set Alphatext Size,7-199

Set 4014 Alphatext Size, 7-372

Set Dialog Area Alternate Index,7-229

Set Pick Aperture,7-299

Enable Dialog Area,7-76

Set Dialog Area Alternate Index,7-229

Set Dialog Area Buffer Size,7-230

Set Dialog Area Chars,7-231

Set Dialog Area Index,7-232

Set Dialog Area Lines,7-234

Set Dialog Area Position,7-235

Set Dialog Area Surface,7-236

Set Dialog Area Visibility,7-237

Set Dialog Area Writing Mode,7-239

Set GIN Area,7-255

Set Graphics Area Writing Mode,7-269

Arm For Block Mode,7-4

Array Parameter Types, 7-6

Int Array Report,7-129

Port Assign,7-147

Set View Attributes, 7-364

4110 SERIES COMMAND REFERENCE

Set Background Color,7-201

Set Background Gray Level,7-203

Set Background Indices,7-204

Set Baud Rates,7-206

Set Port Baud Rate,7-308

BAUDRATE, 7-206

Set Pixel Beam Position,7-303

Begin Fill Pattern,7-8

Begin Graphtext Character, 7-10

Begin Higher Segment,7-12

Begin Lower Segment, 7-13

Begin New Segment,7-14

Begin Panel Boundary,7-16

Begin Pixel Operations,7-20

Begin Segment,7-23

B. Character,7-26

BHEADERS, 7-210

Set Port Stop Bits,7-316

Set Siop Bits,7-345

BLENGTH,7-212

BLINELENGTH, 7-213

Arm For Block Mode, 7-4

Block Conirol Bytes,7-27

Set Block Continue Chars, 7-208

Set Block End Chars,7-209

Set Block Headers, 7-210

Set Block Length,7-212

Set Block Line Length,7-213

et Block Masier Chars,7-214

Set Block Non Xmt Chars,7-215

Set Block Packing,7-217

Set Block Timeout,7-219

Set DMA Block Size,7-240

BLOCKMODE,7-4

BMASTERCHARS7-214

BNONXMTCHARS 7-215

BORDERkey, 7-31

Set Border Visibility, 7-220

Begin Panel Boundary,7-16

Set Draw Boundary Mode, 7-241

BPACKING7-217

BREAK Key, 7-32

Set Break Time,7-221

BREAKTIME7-221

Bs Character,7-33

BTIMEOUT?7-219

Set Dialog Area Buffer Size,7-230

Bypass Cancel Char,7-34

Enter Bypass Mode, 7-94

Set Bypass Cancel Char,7-222

BYPASSCANCEL ,7-222

~
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Cc

Bypass Cancel Char,7-34

CANCEL,7-35

Set Bypass Cancel Char,7-222

CANCEL Key,7-36

Bypass Cancel Char,7-34

Char Report,7-38

Set Bypass Cancel Char,7-222

Begin Graphtext Character,7-10

BL Character,7-26

Bs Character,7-33

Ce Character,7-46

Dr Character,7-50

Delete Graphtext Character,7-53

End Graphtext Character, 7-89

Ec Character,7-102

H+ Character,7-121,8-14

Key Execute Character,7-129

Le Character, 7-129

Set Key Execute Character,7-280

Us Character,7-388

VT Character,7-390

Set Tablet Header Characters, 7-357

Set Block Continue Chars,7-208

Set Block End Chars,7-209

Set Block Master Chars, 7-214

Set Block Non Xmt Chars,7-215

Set Dialog Area Chars,7-231

Set Edit Chars,7-244

Set EOM Chars,7-249

Set Report Sig Chars,7-325

Set Current Matching Class,7-228

Set Segment Class,7-327

CLEAR Key, 7-39

Clear Dialog Scroll,7-40

Set View Display Cluster,7-366

CMAP,,7-346

CMODE, 7-224

Select Code,7-191

Set Background Color,7-201

Set Color Copier Data Resolution, 7-223

Set Color Mode,7-224

Set Surface Color Map,7-346

Report Colorhardcopy Siatus,7-168

Set Block Continue Chars, 7-208

Set Coordinate Mode, 7-226

Set Color Copier Data Resolution,7-223

Set Number Of Copies,7-288

HARD COPY Key,7-120

COPY, 7-43

Include Copy Of Segment,7-123

Pixel Copy,7-143

Port Copy,7-149

CR Character,7-46

CRLF Command,7-47

Set Current Matching Class,7-228

Set GIN Cursor,7-257

Set Color Copier

Fill Pattern

Panel

Fill Pattern

Set Surface

Set Transmit

Ignore

Set Segment

Report

Clear

Enable

Set

Set

Set

Set

Set

Set

Set

Set

Set

Set GIN

Set Segment

Set View

Set

Set

Se~

D

DABUFFER, 7-230

DACHARS7,7-231

DAINDEX, 7-232

DALINES, 7-234

DAMODE, 7-239

DAPOSITION?7-235

DASURFACE, 7-236

DAVIS, 7-237

Data Resolution, 7-223

Define Macro,7-48

Definition,7-105

Definition, 7-142

Definition, 7-105

Definitions, 7-349

2+ Character,7-50

Delay,7-361

DELETE,7-52

Delete File, 7-52

Delete Graphtext Character, 7-53

Delete Segment,7-55

Delete View,7-57

Deletes, 7-122

Detectability, 7-329

Device Status Report,7-63

Device Status,7-169

DIALOG Key, 7-66

Dialog Scroll,7-40

Dialog Area,7-76

Dialog Area Alternate Index,7-229

Dialog Area Buffer Size,7-230

Dialog Area Chars,7-231

Dialog Area Index, 7-232

Dialog Area Lines, 7-234

Dialog Area Position,7-235

Dialog Area Surface, 7-236

Dialog Area Visibility, 7-237

Dialog Area Writing Mode, 7-239

Directory, 7-67

Disable GIN,7-69

Disable 4953 Tablet GIN,7-70

Dismount,7-71

Display Start Point,7-259

Display Priority,7-331

Display Cluster, 7-366

DMA Block Size, 7-240

Draw,7-72

Draw Boundary Mode, 7-241

Draw Marker, 7-73

Draw Rectangle,7-74

DUPLEX,7-242

Duplex Mode, 7-242
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Set

Set

Set Block

Se

Set Port

-

Set Port

Set

Set

Set Report

Semad

Report

Key

Set Key

Set Pixel Writing

Delete

Protect

Rename

Begin

End

Rectangle

Set Panel

Set GIN Stroke

Set

E

ECHO, 7-243

Echo, 7-243

Edit Chars, 7-244

EDITCHARS, 7-244

Enable Dialog Area,7-76

Enable GIN,7-79

Enable 4010 GIN,7-83

Enable 4953 Tabiet GIN, 7-85

End Fill Patiern, 7-88

End Graphtext Character,7-89

End Panel,7-90

End Segment,7-91

End Chars,7-209

Enter Alpha Mode, 7-92

Enter Bypass Mode, 7-94

Enter Marker Mode, 7-96

Enter Vector Mode, 7-97

EOF String,7-246

EOF Siring,7-30S

EOFSTRING, 7-246

EOL String,7-371

EOL String,7-248

EOLSTRING, 7-248

EOM Chars, 7-249

EOM Frequency, 7-321

EOMCHARS, 7-249

Error Report,7-101

Error Threshold, 7-250

ERRORLEVEL.?7-250

Errors, 7-170

Ec Character,7-102

Execute Character, 7-129

Execute Character, 7-280

Expand Macro, 7-103

F

Factors, 7-306

File, 7-52

File, 7-154

File, 7-164

Fill Pattern,7-8

Fill Pattern Definition, 7-105

Fill Pattern, 7-88

Fill Pattern Definition, 7-105

Fill,7-163

Filling Mode, 7-293

Filtering, 7-266

FIXUP, 7-251

Fixup Level, 7-251
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FLAGGING ,253

Set Flagging Mode,7-253

Set Port Flagging Mode,7-312

Set Alphatext Font,7-198

Set Graphtext Font,7-270

Set Graphtext Font Grid,7-272

FORMAT,7-106

Format Volume, 7-106

Set Report EOM Frequency, 7-321

Set Page Full Action,7-291

G

GAMODE 7-269

Disable GIN,7-69

Disable 4953 Tablet GIN,7-70

Enable GIN,7-79

Enable 4010 GIN,7-83

Enable 4953 Tablet GIN,7-85

GIN Locator Report,7-108

GiN Pick Report,7-i09

GIN Report Sequence,7-111

GIN Stroke Report,7-114

Report GIN Point,7-171

Set GIN Area,7-255

Set GIN Cursor,7-257

Set GIN Display Start Point,7-259

Set GIN Gridding,7-260

Set GIN Inking,7-262

Set GIN Rubberbanding,7-264

Set GIN Stroke Filtering, 7-266

Set GIN Window, 7-268

4010 GIN Report,7-397

4953 Tablet GIN Report,7-402

Graphic Text,7-116

Set Graphics Area Writing Mode,7-269

Begin Graphtext Character,7-10

Delete Graphtext Character, 7-53

End Graphtext Character,7-89

Set Graphtext Font,7-270

Set Graphtext Font Grid,7-270

Set Graphtext Precision, 7-274

Set Graphtext Rotation,7-275

Set Graphtext Size,7-276

Set Graphtext Slant,7-277

Set Background Gray Level,7-203

Set Surface Gray Levels,7-351

Set Graphtext Font Grid,7-272

GRIDDING, 7-260

Set GIN Gridding,7-260

Select Alphatext Size Group,7-189
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Select

4010

Set Tablet

Set Block

Begin

Set Segment

Set Pick

Set

Set Segment

Set Dialog Area Alternate

Set Dialog Area

Set Line

Set Text

EOM

Set Background

Set GIN

Select Hardcopy

BORDER

BREAK

CANCEL

CLEAR

DIALOG

HARD COPY

LOCAL

NEXTVIEW

NORMAL

OVERVIEW

PAGE

PAN

RESTORE

Set

SETUP

VIEW

ZOOM

Lock

Lock Viewing

H

HARD COPY Key,7-120

Hardcopy,7-118

Hardcopy Interface,7-195

Hardcopy, 7-399

Header Characters, 7-357

Headers, 7-210

Higher Segment,7-12

Highlighting, 7-332

H+ Character,7-121

ID,7-300

ignore Deletes, 7-122

Image Orientation.7-278

Image Transform, 7-334

Include Copy of Segment,7-123

Index, 7-229

index,7-232

index, 7-281

Index, 7-360

indicator,7-100

Indices, 7-204

Inking, 7-262

Int Array Report,7-129

Int Report,7-127

inte Report, 7-128

Interface, 7-195

K

Key,7-31

Key,7-32

Key,7-36

Key,7-39

Key,7-66

Key,7-120

Key Execute Character,7-129

Key,7-132

Key,7-138

Key, 7-138

Key,7-139

Key,7-141

Key,7-141

Key,7-180

Key Execute Character,7-280

Key, 7-374

Key,7-389

Key,7-396

Keyboard,7-133

Keys, 7-134

Set Block

Set Block Line

Set Report Max Line

ERROR

Set Background Gray

Set Fixup

Set Surface Gray

Set Transmit Rate

Set Block

Set

Set

Set

Sei Report Max

Set 4014

Set Dialog Area

GIN

Begin

Activate

Define

Expand

Set Surface Color

Set

Draw

Enter

Set

Set Block

Set Current

Set Report

Arm For Block

Enter Alpha

Enter Bypass

Enter Marker

Enter Vector

Prompt

Set Color

Set Coordinate

Set Dialog Area Writing

Set Draw Boundary

Set Duplex

Set Flagging

Set Panel Filling

Set Port Flagging

Set Segment Writing

Set Snoopy

L

Length, 7-212

Length,7-213

Length, 7-323

LEVEL, 7-250

Level, 7-203

Level, 7-251

Levels, 7-351

Le Character,7-129

LFCR Command,7-130

Limit,7-362

Line Length, 7-213

Line Index,7-281

Line Style,7-282

Line Width,7-283

Line Lengin, 7-323

Line Style,7-373

Lines, 7-234

LOAD,7-131

Load,7-131

LOCAL Key,7-132

Locator Report,7-108

Lock Keyboard, 7-133

Lock Viewing Keys,7-134

Lower Segment,7-13

LPOS, 7-2

LPOS,7-2

Macro, 7-48

Macro, 7-103

Map Index to Pen,7-135

Map, 7-346

MARGIN, 7-284

Margins, 7-284

Marker, 7-73

Marker Mode, 7-96

Marker Type, 7-286

Master Chars, 7-214

Matching Ciass,7-228

Max Line Length, 7-323

Mode, 7-4

Mode, 7-92

Mode,7-94

Mode, 7-96

Mode, 7-97

Mode, 7-153

Mode, 7-224

Mode, 7-226

Mode, 7-239

Mode,7-241

Mode, 7-242

Mode, 7-253

Mode, 7-293

Mode, 7-312

Mode, 7-341

Mode, 7-344

Move, 7-137
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Begin

Set Block

Set

Set User

Begin Pixel

Set Image

Set

Set Block

Set

Begin

End

Se Comal

Se

Set Port

Begin Fill

Fill

End Fill

Fill

Select Fill

ot

Map Index to

GIN

Set

Set

Set

Begin

Set

Set

Set

Report GIN

Set GIN Display Start

Set Pivot

N

New Segment,7-14

NEXTVIEW Key,7-138

Non Xmt Chars, 7-215

NORMAL Key,7-138

Number Of Copies, 7-288

Number, 7-363

Oo

Operations,7-20

Orientation, 7-278

OVERVIEW Key,7-139

Overview Window,7-289

P

Packing,7-217

PAGE Key,7-141

Page,7-140

Page Full Action,7-291

PAN Key, 7-141

Panel Boundary,?7-16

Panel,7-90

Panel Filling Mode,7-293

PARITY,7-298

Parity,7-298

Parity, 7-314

Pattern,7-8

Pattern Definition, 7-105

Pattern, 7-88

Pattern Definition, 7-105

Pattern, 7-192

PBAUD, 7-308

PBITS, 7-316

PCOPY,7-43

Pen,7-135

PEOF, 7-309

PEOL,7-311

PFLAG, 7-312

Pick Report, 7-109

Pick Aperture,7-299

Pick ID, 7-300

Pivot Point,7-302

Pixel Operations,7-20

Pixel Copy,7-143

Pixel Beam Position,7-303

Pixel Viewport, 7-304

Pixel Writing Factors, 7-306

PLOT, 7-145

PMAP

Point, 7-171

Point,7-259

Point, 7-302
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Report

Set

Set

Set

Set

Set

Set

Set Dialog Area

Set Pixel Beam

Set Segment

Set Graphiext

Set Surface

Set Segment Display

Set

Set

Set Port Baud

Set Transmit

Set Baud

Draw

Char

Colorhardcopy Status

Device Status

Error

GIN Locator

GIN Pick

GIN

GIN Stroke

Int

Intc

Int Array

Port Status

KEYWORD IN CONTEXT

Port Assign, 7-147

Port Copy,7-149

Port Status Report,7-151

Port Status,7-173

Port Baud Rate,7-308

Port EOF Siring,,7-309

Port EOL String,7-311

Port Flagging Mode, 7-312

Port Parity, 7-314

Port Stop Bits,7-316

Position, 7-235

Position, 7-303

Position, 7-337

PPARITY,7-314

Precision, 7-274

Priorities, 7-354

Priority, 7-331

Prompt Mode,7-153

Prompt String, 7-318

PROMPTMODE,7-153

PROMPTSTRING, 7-318

PROTECT, 7-154

Protect File,7-154

Q

Queue Size,7-319

QUEUESIZE,7-319

R

Rate,7-308

Rate Limit,7-362

Rates, 7-206

Real Report, 7-162

Rectangle,7-74

Rectangle Fill,7-163

RENAME

RenameFiie, 7-164

Rename Segment,7-166

RENEW, 7-167

Renew View,7-167

REOM, 7-321

Report,7-38

Report,7-41

Report,7-63

Report,7-101

Report, 7-108

Report,7-109

Report Sequence, 7-111

Report,7-114

Report,7-127

Report,7-128

Report,7-129

Report,7-151



KEYWORD IN CONTEXT

Real

Segment Status

Set

Set

Set

String

Terminal Settings

4010 GIN

4010 Status

4953 Tablet GIN

Set Color Copier Data

6-6

Set Graphtext

Set GIN

Clear Dialog

Begin Higher

Begin Lower

Begin New

Begin

Delete

End

Report, 7-162

Report Colorhardcopy Status, 7-168

Report Device Status,7-169

Report Errors,7-170

Report GIN Point,7-171

Report Port Status,7-173

Report Segment Status,7-174

Report Terminal Settings,7-176

Report 4010 Status,7-178

Report, 7-186

Report EOM Frequency,7-321

Report Max Line Length, 7-323

Report Sig Chars,7-325

Report, 7-382

Report, 7-383

Report,7-397

Report, 7-400

Report, 7-402

Reset,7-179

Resolution, 7-223

RESTORE Key, 7-180

RLINELENGTH, 7-323

Rotation, 7-275

Rubberbanding,7-264

Runtength Write,7-181

S

SAVE,7-183

Save,7-183

Scroli,7-40

Segment,7-12

Segment, 7-13

Segment, 7-14

Segment,7-23

Segment, 7-55

Segqment,7-91

Include Copy of Segment,7-123

Rename

Report

Segment, 7-166

Segment Status,7-174

Segment Status Report,7-186

Set Segment Class,7-327

Set Segment Detectability,7-329

Set Segment Display Priority,7-331

Set Segment Highlighting, 7-332

Set Segment Image Transform,7-334

Set Segment Position,7-337

Set Segment Visibility,7-339

Report Terminal Settings,7-176

Terminal Settings Report,7-383

SETUP Key,7-374

Set Report Sig Chars,7-325

Select Alphatext Size Group,7-189

Set Alphatext Size,7-199

Set Dialog Area Buffer Size,7-230

Set DMA Block Size,7-240

Set Graphtext Size,7-276

Set Queue Size,7-319

Set Tablet Size,7-358

Set 4014 Alphatext Size,7-372

Set Graphtext Slant,7-277

SNOOPY, 7-344

Set Snoopy Mode, 7-344

SPOOL, 7-376

Stop Spooling,7-380

Set GIN Display Start Point,7-259

STATUS, 7-379

Device Status Report,7-63

Port Status Report,7-151

Report Colorhardcopy Status,7-168

Report Device Status,7-169

Report Port Status,7-173

Report Segment Status,7-174

Report 4010 Status,7-178

Segment Status Report,7-186

Set Tablet Status Strap,7-359

4010 Status Report,7-400

STOP,7-380

Set Port Stop Bits,7-316

Set Stop Bits,7-345

Stop Spooling,7-380

STOPBITS, 7-345

Set Tablet Status Strap,7-359

String Report,7-382

EOF String,7-98

EOL String,7-99

Set EOF String,7-246

Set EOL String,7-248

Set Port EOF String,7-309
Set Port EOL String,7-311

Set Prompt String,7-318

String Report,7-382

GIN Stroke Report,7-114

Set GIN Stroke Filtering, 7-266

Set Line Style,7-282

Set 4014 Line Style,7-373Set Segment Writing Mode,7-341

Select Alphatext Size Group,7-189

Select Code,7-191

Select Fill Pattern,7-192

Select Hardcopy Interface,7-195

Select View,7-196

GIN Report Sequence,7-111

Set Dialog Area Surface,7-236

Set Surface Color Map,7-346

Set Surface Definitions,7-349

Set Surface Gray Levels,7-351

Set Surface Priorities,7-354

Set Surface Visibility,7-356
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T

Disabie 4953 Tabiet GIN,7-70

Enable 4953 Tablet GIN,7-85

Set Tablet Header Characters, 7-357

Set Tablet Size,7-358

Set Tablet Status Strap,7-359

4953 Tablet GIN Report,7-402

TBHEADERCHARS,7-298

TBSTATUS, 7-379

Report Terminal Settings, 7-176

Terminal Settings Report,7-383

Graphic Text,7-116

Set Text Index,7-360

Set Error Threshold, 7-250

Set Break Time,7-221

Set Block Timeout,7-219

Set Segment image Transform, 7-334

Set Transmit Delay, 7-361

Set Transmit Rate Limit, 7-362

Set Marker Type,7-286

U

Us Character, 7-388

Set User Number, 7-363

V

Enter Vector Mode,7-97

NEXT VIEW Key,7-138

VIEW Key,7-389

Delete View,7-57

Renew View,7-167

Select View,7-196

Set View Attributes, 7-364

Set View Display Cluster, 7-366

Lock Viewing Keys,7-134

Set Pixel Viewnort,7-304

Set Viewport,7-368

Set Border Visibility,7-220

Set Dialog Area Visibility, 7-237

Set Segment Visibility,7-339

Set Surface Visibility, 7-356

Format Volume, 7-106

Vt Character,7-390

Ww

Set Line Width,7-283

Set GIN Window, 7-268

Set Overview Window, 7-289

Set Window,7-370

Raster Write, 7-155

Runlength Write,7-181

Set Pixel Writing Factors,7-306

Set Dialog Area Writing Mode,7-239

Set Graphics Area Writing Mode,7-269

Set Segment Writing Mode,7-341
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Set Block Non

Enabie

Report

Set

Set

Disable

Enable

KEYWORD IN CONTEXT

X

Xmt Chars,7-215

XMTDELAY,7-361

XMTLIMIT, 7-362

Zz

ZOOMKey, 7-396

4010 GIN,7-83

4010 Status, 7-178,7-379

4010 GIN Report, 7-397

4010 Hardcopy, 7-399

4010 Status Report,7-400

4014 Alphatext Size,7-372

4014 Line Style,7-373

4953 Tablet GIN,7-70

4953 Tablet GIN,7-85

4953 Tablet GIN Report,7-402
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KEYWORD IN CONTEXT

ANSI COMMANDS

Cursor Backward,8-4

Cursor Backward Tab,8-5

Cc

Delete Character,8-9

Erase Character,8-11

Insert Character,8-15

Tabulation Clear,8-25

Cursor Backward,8-4

Cursor Backward Tab,8-5

Cursor Down,8-5

Cursor Forward,8-6

Cursor Horizontal Tab,8-6

Cursor Position,8-7

Cursor Up,8-8

Restore Cursor,8-18

Save Cursor,8-19

D

Delete Character,8-9

Delete Line,8-9

Device Status Report,8-10

Disable Manuai Input,8-10

Erase In Display,8-12

Cursor Down,8-5

Scroll Down,8-20

E

Enable Manual Input,8-11

Erase Character,8-11

Erase In Display,8-12

Erase In Line,8-12

F

Cursor Forward,8-6

G

Select Graphic Rendition,8-23

H

Cursor Horizontal Tab,8-6

Horizontal And Vertical Position,8-13

Horizontal Tab Set,8-14

Index,8-15

Reverse Index,8-19

Reset To Initial State,8-18

Disable Manual Input,8-10

Enable Manual Input,8-11

Insert Character,8-15

insert Line,8-16

L

Delete Line,8-9

Erase In Line,8-12

Insert Line,8-16

Next Line,8-16

Disable Manual Input,8-10

Enable Manual Input,8-11

Reset Mode,8-17

Set Mode,8-24

N

Next Line,8-16

P

Cursor Position,8-7

Horizontal And Vertical Position,8-13

R

Select Graphic Rendition,8-23

Device Status Report,8-10

Reset Mode,8-17

Reset To Initial State,8-18

Restore Cursor,8-18

Reverse Index,8-19

S

Save Cursor, 7-183,8-19

Scroll Down,8-20

Scroll Up,8-21

Select Graphic Rendition,8-23

Set Mode,8-24

Horizontal Tab Set,8-14

Reset To Initial State,8-18

Device Status Report,8-10

T

Cursor Backward Tab,8-5

Cursor Horizontal Tab,8-6

Horizontal Tab Set,8-14

Tabulation Clear,8-25

U

Cursor Up,8-8

Scroll Up,8-21

Vv

Horizontal And Vertical Position,8-13
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Section 7

TEK COMMANDS AND SYNTACTIC CONSTRUCTS

This section lists ail the TEK commands, as well as mes-

sage formats, data formats, parameter types (int, string,

etc.) and reports sent to the host (GIN-report-sequence,

GIN-locator-report, etc.).

Command descriptions inciude the syntax of the command,

an explanation of the command’s parameters (if any), the

function of the command, defauiis for the command’s

parameters (if any), errors that may occur, and references to

related commands and syntactic constructs. Ifa command is

oniy valid for a certain option or for certain terminais, those

terminals or options are listed in the upper-right corner of

the first page of the command description. Figure 7-1 shows

a sample command description.

if you do not Know the name of a command, refer to Sec-

tions 3, 4, 5, or 6, the indexing and cross-referencing

osi command names express ine action that

the command performs, such as SET-BAUD-RATES,

SET-LINE-INDEX, and ENABLE-GIN.

Host Syntax

SELECT-HARDCOPY-INTERFACE Command OPTION 09

| EcQD
{

int:interface

receives a HARDCOPY command or a 4010-HARDCOPY

command, or when the HARD COPY key is pressed. This

command chooses between the standard hardcopy inter-

face and the Option 9 color hardcopy interface. This com-

mand is recognized only by a 4113 or 4115 terminal with

Option 9 installed.

Setup Syntax

HCINTERFACE Sp = interface

PARAMETERS DEFAULTS

interface (0 or 1). interface

Specifies which hardcopy interface is used when the as shipped — 0

terminal receives a hardcopy command. Setup mode on power-up — remembered

parameters are MONO and COLOR. if omitted — 0

0 MONO: the standard hardcopy interface, to

which can be connected TEKTRONIX 4612 ERRORS

and 4632 Video Hard Copy Units.

1 COLOR: the Option 9 hardcopy interface, QDO00 (Level 0): Unrecognized command (Option 9 is not

to which can be connected a TEKTRONIX installed).

4691 Color Graphics Copier. QD11 (Level 2): Invalid interface parameter (0 and 1 are
valid).

DESCRIPTION

REFERENCES
The SELECT-HARDCOPY-INTERFACE command selects

the hardcopy interface that is used when the terminal HARDCOPY command

4010-HARDCOPY command

3892-50

Figure 7-1. Sample Command Page.
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TEK COMMANDS

ACTIVATE-LPOS Command

Host Syntax

OPTIONS 42, 43, 45

EcJB_ device:boot-file

Setup Syntax

LPOS Sp boot-file

PARAMETERS

boot-file.

Device name and/or filename from which to boot local

programmability. Valid devices are Option 42, 43, and

45 disk devices and files on those devices.

DESCRIPTION

This command activates the local programmability operat-

ing system (LPOS). If the operating system has not been

loaded (is not resident in terminal memory), then this com-

mand loads it from a file on the disk mounted on the speci-

fied drive.

LPOS Not Loaded

The following are the four possible boot actions that you

may specify (by entering the parameter in different ways)

when LPOS is not resident in terminal memory:

@ Ifthe parameter is completely omitted, then LPOS boots

from the file default operating system file in user area 15

of the default drive (FO: if Option 42 or 43 is installed, or

the first device connected to the Option 45 interface).

@ Ifthe parameter is a filename without a device specifier,

LPOS boots from the given file in user area 15 of the

default drive (see above).

@ If adevice is specified without an explicit filename, LPOS

boots from the default operating system file in user area

15 of the specified drive.

@ \f both device and filename are specified, then LPOS

boots from the specified file in user area 15 of the speci-

fied device.

The default operating system filename is:

@ If the terminal firmware version number is one digit,

then the filename is LPv.SYS where “v’” is the version

number (e.g. LP4.SYS).

@ If the terminal firmware version number of two digits,

then the filename will be Lvwv.SYS where “vv” is the

version number.

LPOS Loaded

If LPOS is resident in terminal memory, then the following

may occur:

® Ifthe boot-file parameter is specified, error JB03 is

generated.
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@ |f the parameter is omitted but LPOS has not been de-

activated by the LPOS SLEEP command, error JBO3

is generated.

@ \fthe parameter is omitted and LPOS has been de-

activated by the LPOS SLEEP command, then this

command activates LPOS so that it resumes its task

from where it left off.

See the 4110 Series CP/M-86 System Overview Manual tor

information on the LPOS SLEEP command.

When the terminal receives this command, it activates the

operating system immediately. When an operator issues

this command from Setup mode, the operating system is

activated but Setup is not disabled. Setup mode super-

sedes local programmability, so you must exit Setup mode

before local programs can run. You can enter Setup mode

as often as you want, but you cannot use local programs

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 turned off, or until the local

programmability SLEEP command is issued.

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 normally to host com-

munication.
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DEFAULTS

boot-file.

as shipped — none

on power-up — none

if omitted — see previous description

ERRORS

JBoo

JB03

JB10

JB11

JB12

JB13

JB19

(Level 0):

(Levei 2):

(Levei 2):

(Level 2):

(Level 3):

(Level 2):

(Level 2):

TEK COMMANDS

Unrecognized command (option 42/4345

or Version 6 or higher not installed)

~amamftiangdiuska

A filename was specified when LPOS was

resident in terminal memory, or a filename

was not specified, but LPOS was active.

The boot-file was not found.

illegal filename.

Out of memory while performing

command.

Invalid device specifier, invalid medium

format or the file is currently being

written.

The drive is not ready or a hardware error

occurred while reading from the drive.

REFERENCES

4110 Series CP/M-86 System Overview Manual

Device parameter type



TEK COMMANDS

ARM-FOR-BLOCK-MODE Command

Host Syntax

OPTION 01

EcOB _int:block-mode-arming

Setup Syntax

BLOCKMODE *p = block-mode-arming

PARAMETERS

Block-mode-arming (0 or 1).

Arms or disarms the terminal to accept block-mode

transmission.

0 Disarms the terminal so that it will not enter

block mode. Setup parameter is NO.

1 Arms the terminal to enter block mode with

receipt of the next block header. Setup

parameter is YES.

DESCRIPTION

This command determines whether the terminal will enter

Block mode when it receives a block header. If the int

parameter is 1, the terminal is armed for Block mode

and 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, subsequent block headers will not

put the terminal in Block mode.

Ifyou do not intend to use Block mode, do not arm

the terminal for Block mode. The terminal cannot

recognize EOF-strings coming from the host com-

puter when armed for Block mode. So, when 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.

Before arming the terminal for Block mode, set all neces-

sary Block mode parameters commands. The commands

that set these parameters (except for SET-BLOCK-

TIMEOUT) are invalid when the terminal is armed for Block

mode. A list of these commands is found under “Refer-

ences” at the end of this command description.

Before arming the terminal for Block mode, be sure that the

terminal’s communications input queue is large enough to

hold an entire block. Use the SET-QUEUE-SIZE command

to make the communications queue larger, or use the SET-

BLOCK-LENGTH command to make the block size smaller.

The Block mode protocol effectively suppresses any remote

echoes that the host provides. So, before placing the termi-

nal in Block mode, issue a SET-ECHO command so that the

terminal will provide its own local echo of characters typed

by an operator.

DEFAULTS

block-mode-arming

as shipped — 0 on

power-up — remembered

if omitted — 0
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ERRORS

OBO0C (Leve! 0): Unrecognized command (Option 01 is

not installed).

OBO3 (Level 2): The communications queue size is

smaller than the specified input

block size.

OB11 (Level 2): Invalid block-mode-arming parameter

(must be 0 or 1).
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TEK COMMANDS

REFERENCES

Block syntactic construct

SET-BLOCK-CONTINUE-CHARS command

SET-BLOCK-END-CHARS command

SET-BLOCK-HEADERS command

SET-BLOCK-LENGTH command

SET-BLOCK-LINE-LENGTH command

SET-BLOCK-MASTER-CHARS command

SET-BLOCK-NON-XMT-CHARS command

SET-BLOCK-PACKING command
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TEK COMMANDS

Array Parameter Types

SYNTAX

int-array

array = char-array

string

xy-array

int-array = int [int...]

char-array = int[char...]

string = char-array

xy-array = = int[xy...]

DESCRIPTION Gs, and Fs). These are characters with ASCII decimal equiv-

The array parameter types allow lists of items to be sent to

the terminal as one parameter. Each array starts with an

integer (an int parameter) specifying the number of items

that follow. If this first int is 0, then no items follow.

For example, the string for the characters “FO:FILE1” is:

string: FO:FILE1 = int:8 FO:FILE1

= 8FO:FILE1

Here, the first character, 8, is the int parameter for the num-

ber eight, telling the terminal that eight chars follow.

The host computer uses the array parameter types when

sending commands to the terminal. When the terminal

sends reports back to the host computer, it uses a different

format; see the description of the array-report parameter

types.

Within an array, the terminal ignores ASCII control charac-

ters that are not the command terminator characters (Fc, Us,

alents in the range from 0 to 26, and 30. For instance, the °r

and 's characters are ignored when encountered within an

array. Thus, you can break long arrays into several lines of

text, with Cr'+ at the end of each line.

The terminal does not ignore command terminator charac-

ters (Fc, Ys, Ss, and Fs). When it encounters an c, Us, Ss, 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 that

were actually received before the §c, Us, Ss, or §s character.

See Section 2 for more information about the command

terminator characters.

REFERENCES

Array-Report parameter types

Char parameter type

Int parameter type

XY parameter type
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Array-Report Message Types

SYNTAX

TEK COMMANDS

int-array-report

array-report = char-array-report

String-report

int-array-report = int-report|{int-report...]

char-array-report = int-report{char-report... |

string-report = char-array-report

DESCRIPTION array (int-report or char-report) would cause the maximum

The terminal uses the array-report parameter types when

reporting values of array parameters to the host computer.

The terminal reports in response to inquiry commands,

such as the REPORT-TERMINAL-SETTINGS command.

The array-report syntax is similar to the array syntax, with

int-reports used instead of ints, and char-reports used

instead of chars.

If the entire report does not fit on one line of text, then the

terminal may insert one or more EOM-indicators between

individual items in the array; that is, if the next item of the

4110 SERIES COMMAND REFERENCE

line length to be exceeded, then that item is sent with a

leading EOMindicator as part of its syntax. For details, see

the descriptions of SET-REPORT-MAX-LINE-LENGTH,

EOM-indicator, int-report, and char-report.

REFERENCES

Array parameter type

EOM-indicator syntactic construct

Char-report parameter type

Int-report parameter type

SET-REPORT-MAX-LINE-LENGTH command
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TEK COMMANDS

BEGIN-FILL-PATTERN Command

Host Syntax

4112, 4113, 4115

EcMD int:/ill-pattern-number int:pattern-width int:pattern-height _ int:bits-per-pixel

Setup Syntax

EcMDSp fill-pattern-number pattern-width pattern-height _ bits-per-pixel

PARAMETERS

fill-pattern-number (1 to 32767).

The number of the fill pattern being defined.

pattern-width (4112, 4113: 1 to 32; 4115: 1 to 1280).

The width of the pattern in pixels. For the 4112 and

4113, preferred values are 1, 2, 4, 8, 16, and 32.

pattern-height (4112, 4113: 0 to 480; 4115: 0 to 1024).

The height of the pattern in pixels.

0 Deletes the fill pattern definition

>0 Assigns pattern height

bits-per-pixel (4112: 1, 2, 3, or 6; 4113: 1, 2, 3, 4, or 6;

4115: 1 to8).

Used to decode subsequent RASTER-WRITE and

RUNLENGTH-WRITE commands.

DESCRIPTION

This command begins or deletes a /fill-pattern-definition.

A fill pattern is a rectangular array of color indices. These

indices are all initialized to 0 by this command. See the

discussion of fill-pattern-definition in this section for more

details.

The fill-pattern-number specifies the pattern number

assigned to the fill pattern you are creating. This can be any

number from 1 to 32767. If a fill pattern with its same num-

ber already exists, the previous definition is deleted and the

new definition takes its place.

On a 4112 or 4113, the pattern-width should be 1, 2, 4,

8, 16, or 32. Other widths in the range from 1 to 32 are

allowed, but the remainder of the pattern to the right of the

next lowest power of two cannot be defined. On a 4115, any

pattern-width within the valid range of 1 to 1280 yields a

pattern with no undefined areas.
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On a 4112 or 4113, the pattern-height is any number from 0

to 480. On a 4115, a pattern-height can be from 0 to 1024.

Specifying a 0 deletes the pattern.

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.

DEFAULTS

Siil-pattern-number

as shipped — none

on power-up — none

if omitted — error MD11

pattern-width

as shipped — none

on power-up — none

if omitted — error MD21

pattern-height

as shipped — none

on power-up — none

if omitted — error MD31

bits-per-pixel

as shipped — none

on power-up — none

if omitted — error MD41
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ERRORS

MDOO (Levei 0):

MDO02 (Level 3):

MDO3 (Level 2):

MD11 (Level 2):

MD21 (Level 2):

MD31 (Level 2):

MD41 (Level 2):

TEK COMMANDS

Unrecognized command. (The terminal is

not a 4112, 4113, or 4115.)

Not enough memory available for fill

pattern.

Another fill pattern is currently being

defined

Invalid fill-pattern-number (must range

from 1 to 32767).

Invalid pattern-width (4112, 4113: 1 to 32;

4115: 1 to 1280).

Invalid pattern-height (4112, 4113: Oto

480; 4115: 0 to 1024).

Invalid bits-per-pixel (4112: 1, 2, 3, or 6;

4113: 1, 2, 3, 4, or 6; 4115; 1 to 8).

REFERENCES

END-FiILL-PATTERN command

END-PANEL command

Fill-pattern-definition syntactic construct

RASTER-WRITE command

RUNLENGTH-WRITE command

SELECT-FILL-PATTERN command
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BEGIN-GRAPHTEXT-CHARACTER Command

Host Syntax

EcST_int:font _ int:character

Setup Syntax

EcSTSp font character Leneantemin
PARAMETERS

font (0 to 32767).

The font number in which the character being defined

resides.

character (82 to 126).

The ASCII decimal equivalent of the character being

defined.

DESCRIPTION

This command starts the definition of a graphtext character

in the specified graphtext font. Before a graphtext character

can be defined, a SET-GRAPHTEXT-FONT-GRID must be

saved for the specified font. The character being defined

with this command is displayed during its definition. To

display the character after it has ben defined, all the follow-

ing conditions must be met:

@ The current graphtext font is the same as the font named

in the font parameter. (See the description of the SET

GRAPHTEXT-FONT command.)

@ The current graphiext precision is “stroke.” (See the

description of the SET-GRAPHTEXT-PRECISION

command.)

®@ The specified ASCII character occurs within a

GRAPHIC-TEXT command’s string parameter. (See

the description of the GRAPHIC-TEXT command.)

When you define a character with the BEGIN-GRAPHTEXT-

CHARACTER and END-GRAPHTEXT-CHARACTER

commands, that character supercedes the pre-defined

character of that graphtext character font. If you later delete
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the character definition with a DELETE-GRAPHTEXT-

CHARACTER command, the character is restored to its

original meaning.

A graphtext character definition consists of a BEGIN-

GRAPHTEXT-CHARACTER command, a number of MOVE

and/or DRAW commands, and an END-GRAPHTEXT-

CHARACTER command. On a 4115, if a MOVE or DRAW

command’s coordinates are outside the range from 0 to

4095, error ST01 is generated, and the character definition

is terminated.

The character definition uses the current pivot point to posi-

tion the font grid and to define the character origin. When

the character is displayed, its origin is mapped onto the cur-

rent graphic beam position. On a 4115, if one of the pivot

point coordinates is outside the range from 0 to 4095, error

STO3 is generated, and the character is not defined.

The definitions of characters in predefined fonts can be

superseded with this command.

DEFAULTS

font

as shipped — none

on power-up — none

if omitted — 0

character

as shipped — none

on power-up — none

if omitted — error ST21
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ERRORS

ST01

ST02

ST03

(Level 2):

(Level 3):

(Level 2):

(Level 2):

{Level 2):

(Level 2):

. The specified fant Anan n t

MOVE or DRAW is out of range (4115

only: X = 0 to 4095, Y = 0 to 4095).

Out of memory while defining graphtext

character.

Command is invalid at this time (a

graphtext character is currently being

defined, or the pivot-point coordinate is

out of range X = 0 to 4095, Y = 0 to 4095

(4115 only).

©é specified font does not exist (n¢ & \

SET-GRAPHTEXT-FONT-GRID command

has been issued for fon).

Invalid font number (the range is from 0

to 32767).

The character specified has already been

defined in this font.

Invalid character number (the range is

from 32 to 126).
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REFERENCES

END-GRAPHTEXT-CHARACTER command

SET-GRAPHTEXT-FONT command

SET-GRAPHTEXT-FONT-GRID command

SET-PIVOT-POINT command
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BEGIN-HIGHER-SEGMENT Command

Host Syntax

EcSN

Setup Syntax

EcSN

DESCRIPTION

This command ends the definition of the segment which is

currently being defined, and begins the definition of a seg-

ment with a number (segment ID) one greater than that of

the segment just ended. If no segment is currently being

defined, an error is detected and no action is taken.

The pivot point and position of the new segment are set to

the current beam position. The current pick-id is set to 1.

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 com-

mand, a BEGIN-LOWER-SEGMENT 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
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the BEGIN-SEGMENT command instead of the BEGIN-

HIGHER-SEGMENT command, since all segments are the

same once they are created.

ERRORS

SNOO (Level 0): Unrecognized command (the terminal

firmware is version 1 or 2).

SNOO (Level 2): The indicated segment already exists.

SNO1 (Level 2): Invalid value for next higher segment

number (current segment ID is 32767).

SNO2 (Level 3): Out of memory while ending or beginning

segment definition.

SNO3 (Level 2): Context error; command is invalid at this

time. No segment is currently being

defined, or a graphtext character is cur-

rently being defined.

REFERENCES

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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BEGIN-LOWER-SEGMENT Command

Host Syntax

TEK COMMANDS

EcSB

Setup Syntax

EcSB

DESCRIPTION

This command ends the definition of the segment which is

currently being defined, and begins the definition of a seg-

ment with a number (segment ID) one less than that of the

segment just ended. If no segment is currently being

defined, an error is detected and no action is taken.

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 lower 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-HIGHER-SEGMENT com-

mand, 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
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the BEGIN-SEGMENT command instead of the BEGIN-

LOWER-SEGMENT command, since all segments are the

same once they are created.

ERRORS

SBOO (Level 0): Unrecognized command (the terminal

firmware is version 1 or 2).

SBOO (Level 2): The indicated segment already exists.

SBO1 (Level 2): Invalid value for next lower segment

number (current segment ID is 1).

SBO02 (Level 3): Out of memory while ending or beginning

segment definition.

SBO3 (Level 2): Context error; command is invalid at this

time. No segment is currently being

defined, or a graphtext character is cur-

rently being defined.

REFERENCES

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

Host Syntax

EcSE _int:segrnent-number

Setup Syntax

EcSESp segment-number

PARAMETERS

segment-number (1 to 32767).

The number of the segment being defined.

DESCRIPTION

This command begins the definition of a new graphic seg-

ment with the specified segment identification number.

If another segment is open, it is closed (as with an end-

segment command).

Valid segment numbers range from 1 to 32767. If asegment

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 defined, 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.
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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 with-

out the initial END-SEGMENT command.

The segment definition can be terminated by an END-

SEGMENT command, a BEGIN-HIGHER-SEGMENT com-

mand, a BEGIN-LOWER-SEGMENT command, or another

BEGIN-NEW-SEGMENT command.
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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

segment-number

as shipped — none

on power-up — none

if omitted — error SE11

ERRORS

SE00 (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).
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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

Host Syntax

4112, 4113,4115

EcLP xy:/first-point _int:draw-boundary

Setup Syntax

EcLPSp first-point draw-boundary

PARAMETERS

first-point (4112, 4113: X= 0 to 4095, Y = 0 to 4095;

4115: X = -23' to 23'-1, Y = -23' to 23'-1.

The point on the display where the panel boundary

begins and ends.

draw-boundary (0 or 1).

Determines whether the panel boundary will be drawn

or not.

0 not drawn (absent)

1 drawn (present)

DESCRIPTION

This command begins the definition of a panel. A panelis a

figure bounded by two or more vectors. If a panel will have

two or more boundaries, the BEGIN-PANEL-BOUNDARY

command is also used to begin the second and subsequent

boundaries.

The panel boundary begins and ends at the point specified

by the first-point parameter.

If the draw-boundary parameter is zero, the panel boundary

is not drawn. If this parameter is 1, 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.
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Drawing the boundary. If the panel boundary is visible,it

is drawn as the terminal receives the coordinates of the

vertices of that boundary. The coordinates may be sent as

part of MOVE, DRAW, and DRAW-MARKER commands.

All parts of the boundary are drawn as vectors, even if the

vertices were specified by MOVE or DRAW-MARKER com-

mands. Markers are not drawn at the vertices of the bound-

ary if they were specified by DRAW-MARKER commands.

The panel boundary ends when an END-PANEL command

or another BEGIN-PANEL-BOUNDARY command occurs.

The panel boundary is closed, such that it ends where it

began, that is, at the point specified by the BEGIN-PANEL-

BOUNDARY command's first-point parameter. A panel is

always a closed figure.

Single-boundary panels. If a panel has a single boundary,

the panel-definition has this syntax:

panel-definition = BEGIN-PANEL-BOUNDARY

[vertex...]

END-PANEL

where

MOVE

vertex = DRAW

DRAW-MARKER
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Figure 7-2 shows two panels, each with one boundary. In

the first panel, the boundary does not intersect itself; in the

second, it does.

Points in the interior of a panel. When a panel boundary

intersects itself (or when a panel has more than one bound-

ary), it may not be not obvious what is meant by the “inte-

rior” of a panel. The rule for determining which points are

“inside” a panel is:

@ If, to get from “well outside the panel” (that is, froma

point infinitely far away) to the point in question, one
OE

crosses the boundary(ies) an odd number of times, then

TEK COMMANDS

that point is “inside” the panel. This rule holds regard-

less of the route one follows to proceed from infinity to

the point in question.

@ if, to get from “well outside the panel” (that is, “the point

at infinity”) to the point in question, one crosses the

boundary an even number of times, then that point is

“outside” the panel.

Panels with multiple boundaries. To define a panel with

more than one boundary, send more than one BEGIN-

PANEL-BOUNDARY command within the panel-definition.

Each such command begins a panel boundary.
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Figure 7-2. Two Panels, Each With One Boundary.

4110 SERIES COMMAND REFERENCE 7-17



TEK COMMANDS

BEGIN-PANEL-BOUNDARY commands after the first one

terminate the previous panel boundary, while continuing to

define the same panel. The full panel-definition syntax then

becomes:

panel-boundary-definition

[panel-boundary-definition...]

panel-definition =

END-PANEL

where

panel-boundary-definition = BEGIN-PANEL-

BOUNDARY

[vertex...]

and

MOVE

vertex = DRAW

DRAW-MARKER

Figure 7-3 shows two panels, each with multiple bounda-

ries. Note that each boundary is a closed figure. The same

“odd/even” rule as before defines the panel interior.

Filling the Interior. When the terminal receives the END-

PANEL commana, it fills the panel interior in the manner

specified by the most recent SET-PANEL-FILLING-MODE

command. If the SET-PANEL-FILLING-MODE command

has specified that the panel is to be filled up to and includ-

ing the boundary, then any visible boundary is covered over

when the panel is filled.

The fill pattern used is that specified by the most recent

SELECT-FILL-PATTERN command.

Text. Neither alphatext nor graphtext is permitted within a

panel-definition. Graphtext within a panel-definition causes

a type LTO3 error. If the dialog area is enabled, any alpha-

iexi received by ine terminai during a pane/-definition is

sent to the dialog area, and does not interfere with the

definition. If, however, the dialog area is not enabled, the

receipt of alphatext causes a type LPO3 error and the panel-

definition is closed.

3892-3

Figure 7-3. Two Panels, Each With Multiple Boundaries.
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DEFAULTS

first-point

as shipped — none

on power-up — none

if omitted — (0,0)

draw-boundary-mode

as shipped — none

on power-up — none

if omitted — 0

ERRORS

LPOO

LPO2

LPO3

LP11

LP21

(Level 0):

(Level 3):

(Level 2):

(Level 2):

(Level 2):

Unrecognized command (terminal is not

a 4112, 4113, or 4115).

Out of memory while defining panel.

Alphatext and graphtext 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.

Invalid first-point parameter (4112, 4113:

both X and Y range from 0 to 4095; 4115:

X and Y both range from —2*' to 23'-1.

Invalid draw-boundary parameter (must

be Oor 1).

4110 SERIES COMMAND REFERENCE

REFERENCES

END-PANEL command

Panel-definition syntactic construct

SELECT-FILL-PATTERN command

SET-PANEL-FILLING-MODE command
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BEGIN-PIXEL-OPERATIONS Command

Host Syntax

4112, 4113,4115

EcRU _int:surface-number int:ALU-mode _ int:bits-per-pixel

Setup Syntax

EcRUSp = surface-number ALU-mode _ bits-per-pixel

PARAMETERS

surface-number (4112: -1 to 3; 4113: -1 to 4; 4115: -1 to 8).

Specifies the surface(s) on which subsequent pixel oper-

ations will take place.

-1 super surface (all bit planes of all surfaces).

0 current surface.

1to8 a specific surface.

ALU-mode (4112,4113: 0 to 16; 4115: 0, 7, 11, 12, 15,

17, 18).

Arithmetic logic unit writing mode. The function that

relates the current pixel to the pixel information intro-

duced by subsequent pixel operations. 0 means no

change.

bits-per-pixel (4112: 0 to 3, 6; 4113: 0 to 4, 6; 4115: 0 to 8).

The number of bits in each pixel. Used for decoding

subsequent RASTER-WRITE and RUNLENGTH-WRITE

commands.

0 current number of bits-per-pixel

1108 specific number of bits-per-pixel
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DESCRIPTION

The BEGIN-PIXEL-OPERATIONS command sets three

parameters for use by subsequent pixel operations com-

mands. That is, commands that permit you to access

directly the terminal’s raster memory. RASTER-WRITE,

RUNLENGTH-WRITE, RECTANGLE-FILL, PIXEL-COPY,

and SAVE commands are pixel operations commands. Also,

the parameters set by this command are used by the Option

3A PX: pseudo device.

Surface-number. The surface-number parameter specifies

the surface on which subsequent pixel operations com-

mands will write (or read) their data. For detailed informa-

tion on surfaces, see Appendix D and the 4/10 Series Host

Programmer's Manual.

A value of 0 indicates that the existing surface is not to be

changed. A value of -1 indicates that subsequent pixel

operations occur on a “super surface” consisting of all bit

planes in all surfaces. This super surface is for advanced

applications. See Appendix D for details on the super sur-

face and its side effects.
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ALU-mode. The AL U-mode parameter is an integer in the

range from 0 to 18. Modes 0 through 16 are valid for 4112

and 4113 terminals. Modes 0, 7, 11, 12, 15, 17 and 18 are

valid for 4115 terminals. A value of 0 indicates that the exist-

ing ALU-mode is not to be changed. Values from 1 to 18

specify how RASTER-WRITE, RUNLENGTH-WRITE,

RECTANGLE-FILL, and PIXEL-COPY 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 is

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, RECTANGLE-

FILL, or PIXEL-COPY command. Let W be the correspond-

ing bit of the color index which the terminai’s ALUs (arith-

metic logic units) actually write into that pixel location in

raster memory space. Then W is some function of A and B:

Ww = (A,B)

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 7-1 lists the function fN selected by selected

by each value N of the ALU mode parameter. In the table, bit

Ais the bit already stored in the raster memory buffer; bit B

is the bit supplied by the RASTER-WRITE, RUNLENGTH-

WRITE, RECTANGLE-FILL, or PIXEL-COPY command, and

bit W is the resulting bit which is actually written into the

raster memory buffer.

Modes 17 and 18 are available only on the 4115. Rather

than operating bit by bit, these modes operate on all bits of

the pixel surface. For instance, for Mode 17 and an eight-bit

pixel surface, if A = 5 (binary 00000101) and B = 3 (binary

00000011), then A + B = 8 (binary 00001000). For an n-bit

pixel surface, the addition or subtraction (Modes 17 or 18,

respectively) is done in modulo 2**n arithmetic. Thus, ona

4-bit surface, 15 + 15 = 14.
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Table 7-1

ALU VALUES TABLE

ALU-mode |W = _ f(A,B)

0 no change

1 notA

2 not (A or B)

3 (not A) and B

4 0

5 not (A and B)

6 not B

7 AXORB

8 A and (not B)

9 (not A) or B

10 not (A XOR B)

11 B

12 AandB

13 1

14 Aor (not B)

15 AorB

16 A

17 A+B

18 A-B

Of the values in Table 7-1, the following are particularly

useful:

Mode W = f(A,B) Use

1 notA This yields a reverse video; best used

with the RECTANGLE-FILL command

(not available on a 4115).

7 AXORB 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.

This is the default AZ U-mode. This

causes a complete replacement of

the existing image with the new

pixels.

11 B

15 AorB This is an “overstrike mode,” in

which the new image is written on

top of the existing image. Zero pixel

values in the command string do

not affect the pixel buffer.
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Bits-per-pixel. The bits-per-pixel parameter is used to

decode subsequent RASTER-WRITE and RUNLENGTH-

WRITE commands. It is also used by subsequent SAVE

commands when saving a stream of RASTER-WRITE and

RUNLENGTH-WRITE commands. See the descriptions of

the RASTER-WRITE, RUNLENGTH-WRITE, and SAVE

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. In the 4115, valid

values are 0 through 8. A value of 0 indicates that the exist-

ing 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. In the 4112

and 4113, if you specify six bits per pixel, the top three

(4112) or two (4113) bits are ignored.

If the surface-number parameter specifies a surface which

has fewer bit planes than the number in the bits-per-pixel

parameter, The least significant (low-order) bits are ignored

in indices written on that surface.

DEFAULTS

surface-number

as shipped — 1

on power-up — 1

if omitted — unchanged

ALU-mode

as shipped — 11

on power-up — 11

if omitted — unchanged

bit-per-pixel

as shipped — 6

on power-up — 6

if omitted — unchanged
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ERRORS

RUOO (Level 0): Unrecognized command. (The terminal is

not a 4112, 4113, or 4115.)

RU10 (Level 2): Surface does not exist (has not been

defined with a SET-SURFACE-

DEFINITIONS command).

RU11 (Level 2): Invalid surface-number. (4112: -1 to 3;

4113: -1 to 4; 4115: -1 to 8.)

RU21 (Level 2): Invalid ALU-mode. (4112, 4113: 0 to 16;

4115: 0, 7, 11, 12, 15, 17, or 18.)

RU31 (Level 2): Invalid bits-per-pixel. (4112: 0, 1, 2, 3, or

6; 4113: 0, 1, 2, 3, 4, or6; 4115:0 to 8.)

REFERENCES

PIXEL-COPY command

RASTER-WRITE command

RECTANGLE-FILL command

RUNLENGTH-WRITE command

SAVE command
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BEGIN-SEGMENT Command

Host Syntax

TEK COMMANDS

EcSO _int:segment-number

Setup Syntax

EcSOSp = segment-number

PARAMETERS

segment-number (1 to 32767).

Number of segment to be defined.

DESCRIPTION

This command begins the definition of a new segment with

the specified segment identification number, and resets the

current pick-ID to one.

Valid segment-numbers are 1 to 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, graphtext character, or panel

boundary 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 loca-

tion specified by the most recent SET-PIVOT-POINT com-

mand. (See the description of the SET-PIVOT-POINT
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aA ine Anmtaila Ras males le am: ~—command for deta

command etails.) The pivot point is an unchangeabie

attribute of a segment; therefore, if the segment’s pivot

point is to be different from that previousiy defined, it is

important to issue an appropriate SET-PIVOT-POINT com-

mand before issuing the BEGIN-SEGMENT command.

Terminating the Segment Definition

Asegment definition can be terminated by an END-

SEGMENT, BEGIN-HIGHER-SEGMENT, BEGIN-LOWER-

SEGMENT, or BEGIN-NEW-SEGMENT command. The

segment is saved in RAM. Saving on the disk requires a

SAVE command.

Graphic Primitives

Within a segment definition (between the BEGIN-

SEGMENT and the BEGIN-HIGHER-SEGMENT, BEGIN-

LOWER-SEGMENT, BEGIN-NEW-SEGMENT, or END-

SEGMENT commands), there may be graphic primitives:

vectors, markers, graphic-text commands, panel-

definitions, and sometimes alpha text. If the dialog area is

not enabled, then alphatext is deemed to be a graphic primi-

tive and is included in the segment being defined.
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When a segment is being defined and the dialog area is

disabled, the “wrap-around” features of alphatext are dis-

abled. When the next character to be displayed would end

past x = 4095 on a 4112, 4113, 4114, or 4116, or the right

boundary of the 4115 overview window. It is not displayed

and the alpha cursor is not changed. Similarly, a (BS) char-

acter is not processed if the resulting x-position would be

less than zero or the left boundary of the 4115 overview

window. Likewise, a'r character is not processed if the

resulting y-position would be less than zero, or the bottom of

the 4115 overview window, and a (VT) character is not proc-

essed if the resulting y-coordinate would be greater than

3071 on a 4112, 4113, 4114, or 4115, or the 4115 Home

position.

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 primitives, 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 usually follows this syntax:

BEGIN-SEGMENT

[part-of-segment...]

END-SEGMENT

segment-definition =

( MOVE >

DRAW

DRAW-MARKER

Gg xy xy...

Fs xy xy...

SET-LINE-STYLE

SET-LINE-INDEX

SET-MARKER-TYPE

part-of-segment = GRAPHIC-TEXT

( SET-TEXT-INDEX >
SET-GRAPHTEXT-FONT

SET-GRAPHTEXT-

PRECISION

SET-GRAPHTEXT-ROTATION

SET-GRAPHTEXT-SIZE

INCLUDE-COPY-OF-

SEGMENT

\ alphatext-graphic-primitive 7

any text sent to the

terminal with the

terminal in alpha

mode and with the

dialog being disabled.

alphatext-graphic-primitive =

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 special char-

acters 47, 8s, (VT), ‘5, and Cr are stored in the segment as

moves to the appropriate xy positions. (Since these charac-

ters are stored as moves, they are scaled by any SET-

SEGMENT-IMAGE-TRANSFORM commands. In the 4112,

4113, and 4115, they are scaled according to the current

window-viewport transform.)
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The View In Which A Segment Is Made Visible

in the 4112, 4113, and 4115 terminals, a segment is made

visible in the view which is selected at the time of the END-

SEGMENT command that terminates the segment defini-

tion, unless 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 during a segment

definition, the segment is made visible only in the view

which is selected at the time the segment is closed. To make

a segment visible in all views, select each view and issue a

SET-SEGMENT-VISIBILITY command for segmnent-number

= —2 for each view. This makes all future segments visible

in each view.

DEFAULTS

segment-number

as shipped — none

on power-up — none

if omitted — error SO11
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ERRORS

SO62 (Levei3): Not enough memory to begin segment, or

out of memory while defining segment.

SO03 (Level 2): Command is invalid at this time. (Another

segment, a graphtext character, ora

panel is currently being defined.)

$O10 (Level 2): Segment already exists.

$O11 (Level 2): Invalid segment-number (must range from

1 to 32767).

REFERENCES

BEGIN-HIGHER-SEGMENT command

BEGIN-LOWER-SEGMENT command

BEGIN-NEW-SEGMENT command

END-SEGMENT command

INCLUDE-COPY-OF-SEGMENT command

SELECT-VIEW command

SET-PICK-ID command

SET-PIVOT-POINT command

SET-SEGMENT-IMAGE-TRANSFORM command

SET-SEGMENT-POSITION command

SET-SEGMENT-VISIBILITY command
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8. Character

DESCRIPTION

When a terminal receives a ®. character it sounds its bell.

A®. in Vector mode sets the move/draw flag to draw, so that

Gs8_xy causes a vector to be drawn from the current posi-

tion to the specifed xy coordinate.
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REFERENCES

ENTER-VECTOR-MODE command
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Block Syntactic Construct

SYNTAX

TEK COMMANDS

OPTION 01

block = [block-“other-than-last”-line... ]

block-last-line

block-header

packed-data

block-continue-char

EOL-string

block-“other-than-last”-line =

block-last-line = block-header

packed-data

block-end-char

EOL-string

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.

biock-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 (it 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 char-

acters comprise the 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 Sr) 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 termi-

nal 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.
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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 Crt.)

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 character it does a

carriage return and prints the detected character and all fol-

lowing 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

DESCRIPTION Table 7-2

MEANINGS OF LOW-ORDER BITS IN CONTROL-BYTE-1
In block mode, when the terminal or host composes a biock

to be sent over the data communications line, it appends Bit 2 | Bit1 |Meaning

four block-control-bytes to the characters or other data 0 0 This isan * ” block: the terminal "ns in bioci

being packed into the block. is is an “even” biock; the terminai remains in biock
mode.

The four control bytes are packed into the block along with 0 |1 | This is an “odd” block; the terminal remains in block

the other unpacked data; see the description of the SET- mode.
BLOCK-PACKING command for details. If the umpacked- 1 0 In a block sent from the host to the terminal, this bit

byte-size (as set by the SET-BLOCK-PACKING command) is pattern acts as a command to the terminal to exit from

seven, then each control byte consists of seven binary bits. block mode, but remain armed for block mode, and
If the unpacked byte size is eight, then each control byte before exiting block mode, to acknowledge this
consists of eight binary bits command by sending an ‘ACK’ block to the host.”

In a block sent from the terminal to the host, this bit

pattern means, “This is an ‘ACK’ biock

acknowledging receipt of a command to exit block

Control-Byte-1 mode. The terminal is now leaving block mode, but
will remain armed for block mode.”

Let bit 1 be the least-significant bit of the byte; then bit 7 or 1 1 In a block sent from the host to the terminal, these two
bit 8 is the most-significant bit of the byte. (Bit 7 is the most- bits comprise a command to the terminal: “Exit from

signiticani bit if ine “unpacked byie size” is seven, since in block mode, but remain armed for block mode. Exit

that case there is no bit 8.) The individual bits are assigned block mode immediately; do not send an ‘ACK’ block

as follows: to the host.”

Bits 1and2: Block count and end-protocol. in a block sent from the terminal to the host, this

combination of bits is not allowed.

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

Bit 6: End of file Bit 6, the end-of-file bit, is set to one at the end of a file trans-

Bit 7: End of message fer; setting this bit serves the same purpose as the EOF-

string used when the terminal is not in block mode.

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

zero in 8-bit bytes)

In control-byte-1, bits 1 and 2 together serve two functions:

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 7-2 lists the four possible

states of these bits, together with their meanings.
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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 termi-

nated only because the maximum block length was

reached, and that another block follows which contains

more of the same message.
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In blocks sent from the host to the terminal, bit 7 has a dif-

ferent 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 imme-

diately, whether or not it has a message to pack into that

block. (The ACK block contains only the four block con-

trol bytes.)

If, however, the host sets bit seven to one, then the terminal

does not acknowledge the block immediately. Instead, 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 reserved; 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 : plus the first two control bytes. The proc-

ess is as follows:

1. Two “checksum bytes” — called H and L for this expla-

nation — are both set equal to MaxByte. Here, Max-

Byte 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 com-

puted 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.

This process is equivalent to the following algorithm, in

which MaxByte = 127 (for 7-bit bytes) or 255 (for 8-bit

bytes):
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BEGIN

L:=L + Byte;

IF (L > MaxByte) THEN L: = L- MaxByte

END

3. Aseach 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

4. 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;

ControlByte4 : = 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 com-

mand for details.

Checking a Received Block

When a block is received and unpacked, the H and L check-

sum 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 trans-

mission 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

DESCRIPTION

This key exists only on the 4112, 4113, and 4115 terminals.

It does not auto-repeat.

Pressing the BORDER key (SHIFT-NEXTVIEW) changes

the border visibility in the current view. if the border was not

visible, it becomes visible, and if the border was visible, it

becomes invisibie.
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REFERENCES

SET-BORDER-VISIBILITY Command

' TEK COMMANDS

4112, 4113, 4115
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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.)

If your terminal has Option 4K (the Katakana keyboard)

installed, pressing this key causes the ASCII font to be-

come active.
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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 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 sec-

ondary carrier. The host may or may not respond to the

absence of secondary carrier by releasing the communica-

tions line so that the terminal may use it to transmit a mes-

sage to the host.

REFERENCES

SET-BREAK-TIME command
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Bs Character

These paragraphs describe the four uses of the ®s

character.

DESCRIPTION

4114 and 4116 Alpha Mode,

Dialog Area Disabled

In the 4114 and 4116, if the dialog area is not enabled

(enable-dialog-area : 0), then the alpha cursor marks a

particular location on the screen. In that case, a ®s charac-

ter moves the alpha cursor one character position to the left

on the screen.

If the cursor is already at the current margin, and no seg-

ment is currently begin defined, then 8s moves the cursor to

the right end of the same line. Here, “same line” means

“same logical line” — everything up to the Cr'r. If wrap-

around 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 ®s has no effect.

4112, 4113, or 4115 Alpha Mode,

Dialog Area Disabled

in the 4112, 4113, or 4115, if the dialog area is not enabled

(ENABLE-DIALOG-AREA: 0}, then the alpha cursor marks

a particular location in terminal space or the 4115 overview

window. In that case, a ®s character moves the alpha cursor

one character position to the left in terminal space or the

4115 overview window. Here, “one character position to the

ieft” means a distance to the left in terminal space or the

4115 overview window which corresponds to the spacing

between adjacent characters in the current viewport in

raster memory space. If this new position in termina! space

or the 4115 overview window falls outside the current win-

dow, then the alpha cursor is not visible.
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If the alpha cursor is already at the left edge of terminal

space or the 4115 overview window, and no segment is

being defined, then ®s moves the aipha cursor to the right

end of the same line in terminal space or the 4115 overview

window. (That is, the alpha cursor moves to the right edge of

terminal space or the 4115 overview window, but the y-

coordinate of the cursor does not change.)

if the alpha cursor is at the left edge of terminal space or the

4115 overview window, and a segment is currentiy being

defined, then the 8s character has no effect.

All Terminals Alpha Mode, Dialog Area Enabled

If the diaload area is enabled (enable-dialog-area : 1), and the
BO Ng Ch bs Ck Ld rg ht

terminal is in alpha mode, then the alpha cursor marks a

particular location in the diaiog area scroli. in that case, a ®s

character moves the cursor one character position to the

left in that scroll. tf the cursor is already at the left end of that

line in the dialog area, then ®s 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.
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REFERENCES

ENTER-BYPASS-MODE command

SET-BYPASS-CANCEL-CHAR command
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CANCEL Command

Host Syntax
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EcKC

Setup Syntax

EcKC

DESCRIPTION

This command resets to defauit values a number of terminal

parameters and modes:

®@ Puts the terminal in Alpha mode. (Removes it from

Vector or Marker mode.

@ Selects the standard alphatext font. (See SET-ALPHA-

TEXT-FONT command.)

@- Removes the terminal from GIN mode as if a command

to disable all GIN was received. (See ENABLE-GIN and

DISABLE-GIN commands.)

@ Unlocks the keyboard. (See LOCK-KEYBOARD

command.)

@ Cancels bypass mode. (See ENTER-BYPASS-MODE

command.)

® Flushes input/output queues. (See SET-QUEUE-SIZE

command.) Characiers noi yet seni to the host will be

discarded and ignored.

4110 SERIES COMMAND REFERENCE

@ Removes the terminal from prompt mode. (See

PROMPT-MODE commana.)

® Halis segment operations being done to segments speci-

fied by segment-numbers -1 and -3.

@ Cancels Snoopy mode when issued from Setup mode.

REFERENCES

CANCEL Key

DISABLE-GIN command

ENABLE-GIN command

LOCK-KEYBOARD command

PROMPT-MODE command

SET-ALPHATEXT-FONT command

SET-QUEUE-SIZE command

SET-SNOOPY-MODE 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-

MODE command description).

Pressing this key also performs the following functions that

are not accomplished by the CANCEL command:

@ Aborts any file transfer (except spooling) in progress.

® Aborts any color hardcopy in progress on a 4113 or 4115

terminai witn Option 9 instalied.

@ Aborts any DMA transfers in progress on a 4115 terminal

with Option 3A installed.
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@ Terminates any panel-filling operation resulting from a

PAGE or RENEW-VIEW command on the 4112, and

4113 terminals.

The CANCEL key does not auto-repeat.

REFERENCES

CANCEL command

PAGE command

RENEW-VIEW command

SETSNOOF TFiVIODE curiiinand
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Char Parameter Type

SYNTAX

char = a “printing” ASCII character, that is, an ASCII character with ASCII Decimal Equivalent (ADE) ranging

from 32 to 126.

REFERENCES

Char-report message type

String parameter type
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Char-Report Message Type

SYNTAX

char-report = /EOM-indicator]

ASCTII-char

ASCll-char = (any ASCII character)

DESCRIPTION The EOM- indicator is only sent as part of a char-report if

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, fol-

lowed 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.

The EOM- indicator is rarely included in the char-report.

The terminal only sends the EOM-indicator if there is no

other way to avoid exceeding the maximum line fength.

For instance, during graphic input for the locator function

and thumbwheels device, the GIN-/ocator-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 character to initiate a

GIN-locator-report, it is possible for any ASCII character to

occur in a char-report.

EON-Indicator

The optional EOM-indicator occurs in the char-report syn-

tax because of the terminal’s “maximum line length” fea-

ture for messages sent to the host computer. This

EOM- indicator is rarely, if ever, sent.
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@ The terminal has already sent at least one character on

the current line. (That is, ithas already sent at least one

character since the last EOM-char or EOM-indicator.)

@ Ifthe EOM-indicator were not to be sent, then sending

the ASCil-char character would cause the maximum line

length to be exceeded.

Because char-reports 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-indicators in the

syntax of the larger report would not cause the line to termi-

nate soon enough. Only in that case would the optional

EOM- indicator in the char-report syntax come into play.

REFERENCES

Array-report message types

Char parameter type

GIN-report-sequence message type

GIN-locator-report syntactic construct

GIN-pick-report syntactic construct

GIN-stroke-report syntactic construct

Port-status-report message type

Segment-status-report message type
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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 com-

mand: it erases the dialog area scroll.

The CLEAR key does not auto-repeat.
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REFERENCES

CLEAR-DIALOG-SCROLL command.

TEK COMMANDS
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CLEAR-DIALOG-SCROLL Command

Host Syntax

EcLZ

Setup Syntax

EcLZ

DESCRIPTION REFERENCES

Erases (clears) the dialog area scroll buffer. The cursor is CLEAR key.

positioned at the top left of the dialog scroll buffer.
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Colorhardcopy-Status-Report Message Type OPTION 9

SYNTAX

colorhardcopy-status-report = [sig-char]

char-report: Q

char-report: Q

int-report: device-characteristics

int-report: device-ID

int-report: copier-version-and-option-number

int-report: long-axis-device-addressability

int-report: short-axis-device-addressability

int-report: copies-in-queue

int-report: error-code

EOM-indicator

DESCRIPTION CP = _ copyprocess

, . . ae 0 Noninterruptible
This report is sent by the terminal in response to a REPORT- 1 Interruptible

COLORHARDCOPY-STATUS command.

PA = _ number of passes (a copier specification). Add

Device Characteristics 1 to the value of the two-bit field (B2 and B1).

us rar . . IM = _ imaging/media relationshiA 16-bit integer. The individual bits have the following ging/media relationship
meanings: 0 Image parallel to short axis of media

B15 B14 B13 B12 B11 B10 B9 BS B7 B6 BS B4 B3 B2 B1 BO 1 Image parallel to long axis of media
Xx X X X X %X X X & S S MTCPPAPAIM

X = Reserved for future use. Device-ID
S = Media size; these three bits specify the size of the ;

media loaded into the copier: An integer that identifies the model of color copier. Possible

oo. values include “4691”.
B7 B6 B85 Media Size

0 0 0 A— 8.5"x 11” . . .
0 oO 4 BH 11" x47" ENGLISH Copier-version-and-option-number

0 0 0 C— 17” x 22"
0 0 0 D— 22" x 34” A four digit integer that, when interpreted hexidecimally,

1 ) 0 A4— 297 x 210mm identifies the copier version and option number. The first

1 0 ] A3—420 x 297mm METRIC two digits represent the copier version, and the last two dig-

1 j 0 A2—594 x 420mm its represent the option number. For example, if the integer

1 1 1 Ai —840 x 594mm returned is “1000H”, then the version number is 1.0, and

the option number is 0.0 (i.e., no options installed).

MT = _ media type

0 Paper

1 Transparency
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Long-axis-device-addressability

An integer that specifies the maximum pixels the image

contains in the direction of the long axis.

Short-axis-device-addressability

An integer that specifies the maximum pixels the image

contains in the direction of the short axis.

Copies in queue

The number of copies requested from the copier but not yet

copied. The range of inis report is 0 trou
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ale, PR

Gii 65535.

Error code

A 16-bit integer. The individual bits have the following mean-

ings when set to one:

B15 B14 B13 B12 B11 B10 B9 BS B7 B6 B5 B4 B3 B2 B1 BO

Xx X X X X LO BPBCTOCSIP ECDCFEMJOC

X = Reserved for future use.

LG = _ Line count error: error in number of lines transmitted

per copy.

BP = _ Bit prompt error: error in number of bit prompts sent

in status message.

BC = _ Byte count error: error in number of bytes sent in

Raster Data Transmission.

TO = _ Time out error: idle time exceeded.

CS = Checksum error: cornmand preamble data string in

error.

IP = _ Inconsistent preamble data.

EC = Unexpected command.

DCG = _ Undefined command.

FE = Fatal device error.

MJ = Media jam.

OC <= Outof consumables: i.e., media, toner, ink, etc.

REFERENCES

REPORT-COLORHARDCOPY-STATUS command
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COPY Command

Host Syntax

EcJC device:source string:separator device:destination

Setup Syntax

COPY Sp source TO destination

PARAMETERS separator.
Must be the empty string or TO. In Setup mode, must be

source. TO.
Specifies the source of the data being copied. Valid spe-

cifiers (depending on options installed) are: destination.
Names the destination for the data being copied. Valid

HO: the host computer specifiers (depending on options installed) are:
FO:filename a disk file HO: the host computer

filename

F1:filename FO:filename a disk file

$0:filename — filename
27:filename F1:filename

. . ar . S0:filename —
im all files on an entire disk drive 27-tilename

So: —Z?: FO: same files as source
F1:

Po: sc: 77.
. UW. —— &f.

P1: an RS-232 peripheral port
P2: PO: an RS-232 peripheral port

Pt:
SC: the Option 9 screen pseudo device po:

DM: the DMA interface HC: the color hardcopy interface
vl Option 3A (DMA) psuedo-devices DM: the DMA interface

CM: SG: Option 3A (DMA) pseudo devices
PX:

CM:

DS:
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DESCRIPTION

The COPY command transfers data from the specified

source to the specified destination.

Data are transferred as a string of 8-bit bytes; no format con-

version is done, nor are embedded commands executed.

During the transfer no other processing occurs in the termi-

nal; everything is queued until the COPY process is com-

plete. If the destination is HO:, prior data waiting in the

output queue is transmitted first, and the eighth bit is

replaced by the appropriate parity bit.

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

reached or the CANCEL key is pressed. If you use the CAN-

CEL key, the file is closed and any data already written is

deleted.

When the destination is 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

operation is not performed.

If both the source and destination are disk devices without

filenames, all files on the disk volume owned by the current

user are copied. Thus, a COPY with source FO: and destina-

tion F1: copies all files with the current user-number from

the disk volume in Disk Drive 0 onto the disk in Disk Drive 1.
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User-Number. Only those files belonging to the current user

(as set by the SET-USER-NUMBER command) are transfer-

red. If you try to explicitly copy a file that is not of your user-

number, error JCO1 is generated (that is, the file is not

found). Files not of your user-number are ignored during a

copy of an entire disk.

Devices. For a detailed explanation on the valid devices

and filenames (including syntax), see the discussion of the

Dvice parameter type.

File Transfers. For a complete discussion of the transfers

performed by this and other file transfer commands, see the

7 2 3 A, oad4110 Series Host Prograimimer’s Manual.

DEFAULTS

source

as shipped — none

on power-up — none

if omitted — error JC11

separator

as shipped — none

on power-up — none

if omitted — empty string

destination

as shipped — none

on power-up — none

if omitted — error JC31
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JCO1

JC02

JCO3

JC10

JC11

JC12

JC13

JC19

JC20

JC21

JC22

JC30

JC31

JC32

JC33

JC3S

(Level 2):

(Level 3):

(Level 2):

(Level 2):

(Level 2):

(Level 3):

(Level 2):

(Level 2):

(Level 2):

(Level 2):

(Level 3):

(Level 2):

(Level 2):

(Level 3):

(Level 2):

(Level 2):

Data format error (Options 3A and 9 only).

Out of memory while attempting DMA

transfer (Option 3A only.)

Attempt to copy an entire disk volume

onto itself (e.g., a copy from FO: to F0:).

Specified source does not exist, or cannot

be found.

Invalid source specifier.

Out of memory while parsing the parame-

ter, 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 device, or error in DMA block

transfer.

Separator parameter missing.

Invalid separator (must be empty string or

TO, in Setup mode, must be TO).

Out of memory while parsing the

parameter.

Specified destination does not exist.

Invalid destination specifier.

Out of memory while parsing the parame-

ter, or while executing the command.

Parameter 3 context error. (Invalid desti-

nation device, device is busy, or existing

disk file is protected.)

Disk hardware error or drive not ready on

the destination device, or error in DMA

block transfer.
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REFERENCES

Device parameter type

EOF-string syntactic construct

EOL-string syntactic construct

EOM-indicator syntactic construct

SET-EOF-STRING command

SET-EOL-STRING command

SET-PORT-EOF-STRING command

SET-USER-NUMBER command
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Ce Character

DESCRIPTION

The effect of a “rR character depends on whether the dialog

area is enabled or disabled.

Dialog Area Disabled. When the terminal receives a ©r and

the dialog area is disabled:

@ The terminal enters Alpha mode (if not already there)

@ 4010-style GIN is disabled (if it is enabled)

@ The current line style is reset to line style 0 (solid line)

@® Ona4it4 and 4116, line width is reset to 0

A “carriage return” action is then performed. In the 4114

and 4116, the alpha cursor moves left to the current margin.

(if margin 1 is in effect, this is the line x = 0 in terminal space

coordinates.) In the 4112, 4113, and 4115, the alpha cursor

moves to the left edge of terminal space (the line x = 0); if

this point is outside the current window, then the alpha cur-

sor will not be visible.

if “CR-implies-LF” mode is in effect (see CRLF commana),

then a “line feed” action is also performed, as if the terminal

had received a'r character.
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If the Dialog Area is Enabled. If the terminal is not in alpha

mode, then the ©r 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, if “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

ENABLE-4010-GIN command

Le character

SET-LINE-STYLE command

SET-LINE-WIDTH command

SET-4014-LINE-STYLE command
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CRLF Command

Host Syntax

TEK COMMANDS

EcKR int:CRLF-mode

Setup Syntax

CRLFSp CRLF-mode

PARAMETERS

CRLF-mode (0 or 4).

Indicates whether a carriage return will imply a line feed

or not. (Setup mode parameters are YES and NO.)

1 YES; r implies tr.

0 NO; ©r does not imply 'r.

DESCRIPTION

If YES (mode 1) is specified, then when a Cr is received by

the terminal, the terminal displays it as if °R and ‘r had been

received; that is, the terminal executes both carriage return

and line feed.

If NO (mode 0) is specified, when the terminal receives a Cr

it executes only a Cr.
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DEFAULTS

CRLF-mode

as shipped — 0

on power-up — remembered

if omitted — 0

ERRORS

KR11 (Level 2): Invalid CRLF-mode (must be 0 or 1).

REFERENCES

Ce character

Le character
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DEFINE-MACRO Command

Host Syntax

EcKD = int:macro-number _ int-array:macro-contents

Setup Syntax

DEFINESp macro-number 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 val-

ues 0 through 127. This parameter defines the charac-

ters (using their ASCII decimal equivalents) that result

when the macro is expanded. An array of zero length

deletes the macro definition for the specified macro

number.
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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 differ-

ence in the way that these three macro types are defined or

stored, only in the ways they are expanded.

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-

contents as a zero length array. For macros 0 to 143, delet-

ing 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.
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Byte-macros. Byte-macros are expanded when the termi-

nal’s command processor receives a particular character.

They 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 31, and 160 through 255. For exam-

ple, macro-number -32768 corresponds toNL, and

-~32737 corresponds to Ys. The gaps in the range provided

for byte-macros are to prevent sensitive characters (such as

Ec and the printable ASCII characters) from being redefined.

To access the byte-macros corresponding to the 8-bit 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 com-

mand processor.

Key-macros. Key-macros have macro-numbers in the

range 0 through 143. Macro-numbers 0 through 127 corres-

pond to 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 func-

tion keys).

Host-macros. The range of macro-numbers for host-

macros includes the entire range of macro-numbers. Thus,

macros 0 to 143 are both nosi-macros and key-macros, and

macros with numbers less than 0 are both host-macros and

byte-macros. Host macros are defined as macros that can

be expanded by the EXPAND-MACRO command only or by

the EXPAND-MACRO command as well as by other

methods.

Expanding Macros. Byte-macros and host-macros are

expanded with commands from the host, keyboard, or file

being loaded. Key-macros are expanded with commands

from these sources and with keystrokes. See the EXPAND-

MACRO command description for details on expanding

macros.
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DEFAULTS

macro-number

as shipped — none

on power-up — none

if omitted — 0

macro-contents

as shipped — none

on power-up — none

if omitted — empty array

ERRORS

KD11 (Level 2): Invalid macro number (musi range from

-32768 to -32742, -32740 to -32737,

-32608 to -32513, or -1 to 32767).

KD21 (Level 2): Invalid int-array (length must be from 0 to

65535, int values must be in range from 0

to 127).

KD22 (Level 3): insufficient memoryto define macro.

REFERENCES

EXPAND-MACRO command

Key-execute-character

LOAD command

SAVE command
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D> Character

DESCRIPTION Two terminal features are provided to overcome this diffi-

culty. Firstly, the |GNORE-DEL command lets you specify

If the terminal is in snoopy mode, "1 is displayed as a filled that the terminal is to ignore any rs which the host may
in character space. If the terminal is in Alpha mode, °r has send as filler characters. Secondly, the terminal interprets

no effect on the terminal. the delete-equivalent string, §c?, as if it were the r

: character.

If the terminal is in Vector or Marker mode, "1 is interpreted

as a LoY or Extra byte for an xy parameter. If the terminal is

parsing an int parameter, "1 is interpreted as a Hil byte. REFERENCES

This can present a problem if a host computer also inter- Delete-equivalent syntactic construct
sperses + as a filler character Thase filler characters could IGNORE-DEL command
be misinterpreted by the terminal as meaningful data. Int parameter type

XY parameter type
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Delete-Equivalent Syntactic Construct

TEK COMMANDS

SYNTAX

Ec?

DESCRIPTION REFERENCES

The delete-equivalent string, §c?, is interpreted as replacing 0+ character

ax This feature, together with the ignore-DEL command, Int parameter type

lets you deal with host computers which intersperse ° filler XY parameter type

characters among the characters they send to the terminal.

A host can substitute the Delete-equivalent whenever it

would ordinarily send ar.
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DELETE-FILE Command

Host Syntax

OPTIONS 42, 43, 45

EcJK device: /ile-specifier

Setup Syntax

DELETE Sp _file-specifier

PARAMETERS

file-specifier

Specifies the file to be deleted. Valid specifiers are:

F0:filename files on Disk Drive FO:

filename

F1:filename files on Disk Drive F1:

S0:filename — files on Option 45 devices

27:filename

DESCRIPTION

This command deletes the specified file from the specified

disk.

For example, to delete the file ABCDEF from Disk Drive Fo:,

issue the DELETE-FILE command:

delete-file : “FO:ABCDEF”

= —eJK string : “FO:ABCDEF”

= -eJK9FO:ABCDEF

You cannot delete a file that has been write-protected with

the PROTECT command or that is on a write-protected disk.

If you try to delete such a file, the terminal detects error

JK13 or error JK19.
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DEFAULTS

file-specifier

as shipped — none

on power-up — none

if omitted — error JK11

ERRORS

JKOO

JK10

JK11

JK12

JK13

JK19

(Level 2):

(Level 2):

(Level 2):

(Level 3):

(Level 2):

(Level 2):

Unrecognized command. (Disk drive

option is not installed.)

The specified file or disk drive does not

exist.

Invalid file-specifier.

Out of memory while parsing parameter.

The specified device is not a disk drive, is

write-protected, is busy, or detects a bit

map error.

Disk hardware error. (I/O error, drive not

ready, or hardware write-protect error.)

REFERENCES

PROTECT command
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DELETE-GRAPHTEXT-CHARACTER Command

Host Syntax

EcSZ_int:font-number _ int:char-number

Setup Syntax

EcSZSp_ font-number char-number

PARAMETERS

jont-number (-1 to 32767).

Specifies the font from which the character is deleted.

-1 all fonts

0 to 32767 specifies a font

char-number (-1, or 32 to 126).

The numeric equivalent of a character within the

specified font.

-1 all characters

3210126 specifies a character

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 all user-defined characters

in all fonts.

char-number = -—1: deletes all user-defined characters

in the specified font.

If you specify a font-number of -1, the char-number param-

eter is ignored.

lf the specified character number does noi exist in the spec-

ified font, a type SZ20 error is detected.
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When a user-defined graphtext character is deleted, itis

superceded by the corresponding predefined character for

that font. For most fonts, that is the same as the correspond-

ing character in the standard ASCII font (font 0). However, if

a keyboard option is installed, and the font is font 1, 3, 7, 9,

10, or 11, then this is the corresponding character of the

U.K., Swedish, APL, Danish/Norwegian, or Katakana font.

See the SET-GRAPHTEXT-FONT command.

Specifying a font-number of -1 not only deletes all charac-

ters in all user-defined fonts, but also deletes all user-

defined graphtext font grid definitions and resets the current

graphtext font (as set by the SET-GRAPHTEXT-FONT com-

manda) to 0. Fonts numbered 0, 1, 3, 7, 9, 10, and 11 — the

predefined fonts — cannot be deleted. If you ry to delete

these fonts, error SZ11 is generated.

Specifying a char-number of -1 not only deletes all the char-

acters in the specified font, but also deletes the graphtext

font grid for that font.

if the font-number specified is the current graphtext font,

and the char-number is -1, then the current graphtext font is

reset to 0.
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DEFAULTS

Jont-number

as shipped — none

on power-up — none

if omitted — 0

char-number

as shipped — none

on power-up — none

if omitted — 0

ERRORS

SZ03 (Level 2): Command is invalid at this time. (A

graphtext character is currently being

defined.)

$Z10 (Level 1): The specified font does not exist (no char-

acters have been defined for that font).

SZ11 (Level 2): Invalid font-number (must range from —1

to 32767, excluding 0, 1, 3, 7,9, 10, and

11 — the predefined fonts).

$Z20 (Level 1): The character specified does not exist in

this font.

$Z21 (Level 2): Invalid character-number. (Must be —-1, or

range from 32 to 126.)
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REFERENCES

SET-GRAPHTEXT-FONT command

SET-GRAPHTEXT-FONT-GRID command
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DELETE-SEGMENT Command

Host Syntax

TEK COMMANDS

EcSK _int:segment-number

Setup Syntax

EcSK Sp segment-number

PARAMETERS

segment-number (-3, -1, or 1 to 32767)

The number of the segment to be deleted.

-3 all segments that match the current

matching class

-1 all segments

1 to 32767 aspecific segment

DESCRIPTION

This command removes the specified segment from mem-

ory. If the segment is currently being defined, the segment

definition is terminated, and then the segment is deleted.

Ona4114 and 4116, if the segment is currently visible on

the screen and displayed in refresh mode, it is removed

from the display. If the segment is in storage it is not

removed until the next time the page is erased.

On a 4112, 4113, or 4115, the display is updated to the

extent specified by the most recent SET-FIXUP-LEVEL

command.
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not include segment 0, the cross-hair cursor, which cannot

be deleted.)

if the parameter is —1, all segments are deleted. (This does

If the parameter is —3, then all segments that match the cur-

rent matching class are deleted.

Segments cannot be protected against deletion. Before

issuing the DELETE-SEGMENT command, take care that

the command is really needed and that the segment-

number being deleted is correct.

If the segment you want to delete is assigned as the GIN-

cursor, and GIN is enabled, the terminal reports error SK13

and the segment is not deleted. If you specified -1 or -3 as

the segment-number parameter, all segments except the

GIN-cursor are deleted, and error SK13 is reported.

In the 4112, 4113, and 4115, if all segments and all views

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

delete segments. It is also faster to set the fixup-level to 0,

delete the segments, renew the view, and then restore the

original fixup-level.
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DEFAULTS

segment-number

as shipped — none

on power-up — none

if omitted — error SK11

ERRORS

SKO02 (Level 3): Out of memory while attempting to delete

a segment (4112, 4113, 4115 only).

SK10 (Level 1): Segment does not exist.

SKii (Level 2): Invalid segment number (must be -3, -1,

or range from 1 to 32767).

SK13 (Level 2): Segment specified is an active

GIN-cursor.
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REFERENCES

BEGIN-HIGHER-SEGMENT command

BEGIN-LOWER-SEGMENT command

BEGIN-NEW-SEGMENT command

BEGIN-SEGMENT command

END-SEGMENT command

SET-FIXUP-LEVEL command

SET-GIN-CURSOR command
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DELETE-VIEW Command

Host Syntax

TEK COMMANDS

4112, 4113, 4115

EoRK int: view-number

Setup Syntax

EoRK Sp view-number

PARAMETERS

view-number (-1 to 64).

Names the view to be deleted.

-1 all views

0 the current view

1 to 64 specifies a view

DESCRIPTION

This command deletes the designated view. If the view-

number is 0, the current view is deleted. If the view-number

is —1, all views are deleted.

If the current view is deleted, the next view higher (or the

lowest remaining view if none higher exist) becomes the

current view. if there are no other views (e.g., after view-

number = -1), then view 1 (the default view) is selected and

initialized. The default view has a full viewport and, ona

4112 and 4113, a window from X = 0 to X = 4095 and from

Y = Oto Y = 3127. Ona 4115, the window for the default

view is the current partial overview window (see SET-OVER-

VIEW-WINDOW for details).

When all views are deleted, the visibility of all existing seg-

ments is turned off.
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The “default view,” created on power-up (or on a DELETE-

VIEW: -1 command) has the following attributes:

View number: 1

Window: 4112, 4113: X = 0to 4095,Y = 0to 3127;

4115:X = Oto 4095, Y = 0 to 3276

Full overview window: 4115: X = OtoX = 4095,

Y =O0toY = 4095

Partial overview window: 4115:X = OtoX = 4095,

Y = OtoY = 3276

Viewport: 4112, 4113: X = 4095, Y = 3071;

4115: X = 4095, Y = 3276

Surface number: 1

Border: invisible

Wipe Index: 0

Border index: 4112: 6; 4113, 4175: 4

DEFAULTS

view-number

as shipped — none

on power-up — none

if omitted — 0
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ERRORS

RKOO (Level 0): Unrecognized command. (The terminal is

not a 4112, 4113, or 4115.)

RK10 (Level 2): The designated view does not exist (has

not been defined with a select-view

command).

RK11 (Level 2): Invalid view number (must range from

-1 to 64).
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DELETE-SEGMENT command

SELECT-VIEW command

SET-OVERVIEW-WINDOW command
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�D�e�v�i�c�e� �P�a�r�a�m�e�t�e�r� �T�y�p�e

�T�E�K� �C�O�M�M�A�N�D�S

�H�o�s�t� �S�y�n�t�a�x

�d�e�v�i�c�e�-�n�a�m�e

�d�e�v�i�c�e� �=� �_� �i�n�t�:�l�e�n�g�t�h� �d�e�v�i�c�e�-�n�a�m�e� �f�i�l�e�n�a�m�e

�d�e�v�i�c�e�-�n�a�m�e� �p�a�r�a�m�e�t�e�r

�f�i�l�e�n�a�m�e

�S�e�t�u�p� �S�y�n�t�a�x

�d�e�v�i�c�e�-�n�a�m�e� �]

�d�e�v�i�c�e� �=� �d�e�v�i�c�e�-�n�a�m�e� �f�i�l�e�n�a�m�e

�d�e�v�i�c�e�-�n�a�m�e� �p�a�r�a�m�e�t�e�r

�f�i�l�e�n�a�m�e

�D�E�S�C�R�I�P�T�I�O�N� �A� �f�i�l�e�n�a�m�e� �c�o�n�s�i�s�t�s� �o�f� �t�w�o� �p�a�r�t�s�,� �t�h�e� �n�a�m�e� �a�n�d� �t�h�e� �e�x�t�e�n�-

�D�e�v�i�c�e� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �u�s�e�d� �i�n� �f�i�l�e� �t�r�a�n�s�f�e�r� �c�o�m�m�a�n�d�s� �a�n�d

�i�n� �t�h�e� �R�E�P�O�R�T�-�D�E�V�I�C�E�-�S�T�A�T�U�S� �c�o�m�m�a�n�d�.� �F�i�l�e� �t�r�a�n�s�f�e�r

�c�o�m�m�a�n�d�s� �a�r�e� �C�O�P�Y�,� �D�I�R�E�C�T�O�R�Y�,� �L�O�A�D�,� �P�L�O�T�,� �P�O�R�T�-

�C�O�P�Y�,� �S�A�V�E�,� �a�n�d� �S�P�O�O�L�.� �T�h�i�s� �p�a�r�a�m�e�t�e�r� �t�y�p�e� �i�s� �a�i�s�o� �u�s�e�d

�i�n� �c�o�m�m�a�n�d�s� �t�h�a�t� �s�e�t� �a�t�t�r�i�b�u�t�e�s� �f�o�r� �t�h�e� �p�o�r�t�s� �o�n� �O�p�t�i�o�n� �1�0�,

�t�h�e� �T�h�r�e�e� �P�o�r�t� �P�e�r�i�p�h�e�r�a�l� �I�n�t�e�r�f�a�c�e� �(�S�P�P�I�)�.

�D�e�v�i�c�e� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �s�t�r�i�n�g� �p�a�r�a�m�e�t�e�r�s� �w�h�e�n� �t�h�e�y� �a�r�e

�s�e�n�t� �f�r�o�m� �t�h�e� �h�o�s�t�,� �b�u�t� �h�a�v�e� �a� �S�e�t�u�p� �m�o�d�e� �s�y�n�t�a�x� �s�l�i�g�h�t�l�y

�d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�a�t� �o�f� �s�t�r�i�n�g�s�.� �I�n� �S�e�t�u�p� �m�o�d�e�,� �n�o� �l�e�a�d�i�n�g� �o�r

�t�r�a�i�l�i�n�g� �d�e�l�i�m�i�t�e�r�s� �a�r�e� �n�e�e�d�e�d� �(�a�s� �a�r�e� �n�e�e�d�e�d� �f�o�r� �n�o�r�m�a�l

�s�t�r�i�n�g� �p�a�r�a�m�e�t�e�r�s�)�.� �T�h�e� �l�e�n�g�t�h� �i�n�t� �i�s� �r�e�q�u�i�r�e�d� �w�h�e�n� �t�h�e� �c�o�m�-

�m�a�n�d� �c�o�m�e�s� �f�r�o�m� �t�h�e� �h�o�s�t�.

�A� �v�a�l�i�d� �d�e�v�i�c�e� �p�a�r�a�m�e�t�e�r� �i�s� �a� �d�e�v�i�c�e�-�n�a�m�e�,� �a� �d�e�v�i�c�e�-�n�a�m�e

�w�i�t�h� �a� �f�i�l�e�n�a�m�e�,� �a� �d�e�v�i�c�e�-�n�a�m�e� �w�i�t�h� �p�a�r�a�m�e�t�e�r� �c�h�a�r�a�c�t�e�r�s�,

�a�n�d� �a� �f�i�l�e�n�a�m�e� �b�y� �i�t�s�e�l�f�.� �T�h�e� �d�e�v�i�c�e�s� �t�h�a�t� �a�r�e� �r�e�c�o�g�n�i�z�e�d� �a�s

�b�e�i�n�g� �p�r�e�s�e�n�t� �d�e�p�e�n�d� �o�n� �t�h�e� �o�p�t�i�o�n�s� �t�h�a�t� �a�r�e� �i�n�s�t�a�l�l�e�d� �i�n� �t�h�e

�t�e�r�m�i�n�a�l�.

�A� �d�e�v�i�c�e�-�n�a�m�e� �c�o�n�s�i�s�t�s� �o�f� �t�h�r�e�e� �c�h�a�r�a�c�t�e�r�s�.� �T�h�e� �f�i�r�s�t� �t�w�o

�c�h�a�r�a�c�t�e�r�s� �m�u�s�t� �b�e� �a�n�y� �A�S�C�I�I� �c�h�a�r�a�c�t�e�r�s� �e�x�c�e�p�t� �S�p� �*�,� �.�,� �:�,� �3�,

�<�,� �=�,�>�,�?�,�,�,�]�,�]�,� �a�n�d�.� �T�h�e� �l�a�s�t� �c�h�a�r�a�c�t�e�r� �m�u�s�t� �b�e� �a� �c�o�l�o�n� �(�:�)�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�s�i�o�n�.� �T�h�e� �n�a�m�e� �c�a�n� �b�e� �f�r�o�m� �o�n�e� �t�o� �e�i�g�h�t� �c�h�a�r�a�c�t�e�r�s� �l�o�n�g�,

�a�n�d� �t�h�e� �e�x�t�e�n�s�i�o�n� �c�a�n� �b�e� �f�r�o�m� �o�n�e� �t�o� �t�h�r�e�e� �c�h�a�r�a�c�t�e�r�s� �l�o�n�g�.

�I�f� �y�o�u� �i�n�c�l�u�d�e� �t�h�e� �e�x�t�e�n�s�i�o�n�,� �s�e�p�a�r�a�t�e� �i�t� �f�r�o�m� �t�h�e� �n�a�m�e� �w�i�t�h

�a� �p�e�r�i�o�d� �(�.�)�.� �A�l�l� �A�S�C�I�I� �c�h�a�r�a�c�t�e�r�s� �e�x�c�e�p�t� �S�p� �*�,�.�,�:�,�3�,�<�,� �=�,�>�,
�?�,�,�,�[�,� �]�,� �a�n�d� �.�C�o�n�t�r�o�l� �c�h�a�r�a�c�t�e�r�s� �a�r�e� �i�g�n�o�r�e�d� �w�h�e�n� �t�h�e�y� �a�r�e

�r�e�c�e�i�v�e�d� �f�r�o�m� �t�h�e� �h�o�s�t�,� �b�u�t� �a�r�e� �n�o�t� �v�a�l�i�d� �w�h�e�n� �e�n�t�e�r�e�d� �i�n

�S�e�t�u�p� �m�o�d�e�.� �I�f� �e�x�t�r�a� �v�a�l�i�d� �c�h�a�r�a�c�t�e�r�s� �a�r�e� �a�d�d�e�d� �t�o� �t�h�e� �n�a�m�e

�o�r� �t�h�e� �e�x�t�e�n�s�i�o�n�,� �t�h�e�y� �a�r�e� �i�g�n�o�r�e�d�.

�S�o�m�e� �d�e�v�i�c�e�s� �h�a�v�e� �p�a�r�a�m�e�t�e�r�s�.� �T�h�e�s�e� �p�a�r�a�m�e�t�e�r�s� �s�p�e�c�i�f�y

�s�p�e�c�i�a�l� �a�c�t�i�o�n� �f�o�r� �t�h�e� �d�e�v�i�c�e�.� �T�h�e�y� �c�a�n� �b�e� �a�n�y� �s�t�r�i�n�g� �o�f� �c�h�a�r�-

�a�c�t�e�r�s� �t�h�a�t� �a�r�e� �v�a�l�i�d� �f�o�r� �f�i�l�e�n�a�m�e�.� �S�e�e� �t�h�e� �e�x�p�l�a�n�a�t�i�o�n�s� �o�f

�t�h�e� �d�i�f�f�e�r�e�n�t� �d�e�v�i�c�e�s� �l�a�t�e�r� �i�n� �t�h�i�s� �d�e�s�c�r�i�p�t�i�o�n� �f�o�r� �t�h�e� �p�a�r�a�m�e�-

�t�e�r�s� �a�n�d� �t�h�e�i�r� �m�e�a�n�i�n�g�s�.

�D�u�r�i�n�g� �a�l�l� �f�i�l�e� �t�r�a�n�s�f�e�r� �o�p�e�r�a�t�i�o�n�s� �(�e�x�c�e�p�t� �a� �s�p�o�o�l�i�n�g� �o�p�e�r�a�-

�t�i�o�n� �n�o�t� �i�n�v�o�l�v�i�n�g� �t�h�e� �h�o�s�t� �p�o�r�t�)�,� �t�h�e� �k�e�y�b�o�a�r�d� �i�s� �d�i�s�c�o�n�-

�n�e�c�t�e�d�,� �s�o� �t�h�a�t� �i�f� �a� �k�e�y� �i�s� �p�r�e�s�s�e�d� �d�u�r�i�n�g� �t�h�e� �t�r�a�n�s�f�e�r

�o�p�e�r�a�t�i�o�n�,� �i�t�s� �d�a�t�a� �g�o�e�s� �i�n�t�o� �a� �1�7�0�-�b�y�t�e� �q�u�e�u�e� �u�n�t�i�l� �t�h�e

�t�r�a�n�s�f�e�r� �i�s� �c�o�m�p�l�e�t�e�.� �W�h�e�n� �t�h�e� �q�u�e�u�e� �b�e�c�o�m�e�s� �f�u�l�l�,� �t�h�e� �t�e�r�-

�m�i�n�a�l� �b�e�l�l� �r�i�n�g�s� �e�a�c�h� �t�i�m�e� �a� �k�e�y� �i�s� �p�r�e�s�s�e�d�,� �a�n�d� �t�h�e� �t�e�r�m�i�n�a�l

�d�i�s�c�a�r�d�s� �t�h�e� �c�h�a�r�a�c�t�e�r� �g�e�n�e�r�a�t�e�d� �b�y� �t�h�a�t� �k�e�y�.

�D�e�v�i�c�e�s� �c�a�n� �b�e� �d�i�v�i�d�e�d� �b�e�t�w�e�e�n� �p�h�y�s�i�c�a�l� �d�e�v�i�c�e�s� �a�n�d

�p�s�e�u�d�o� �d�e�v�i�c�e�s�.� �P�h�y�s�i�c�a�l� �d�e�v�i�c�e�s� �h�a�v�e� �a�s�s�o�c�i�a�t�e�d� �h�a�r�d�-

�w�a�r�e�,� �s�u�c�h� �a�s� �t�h�e� �h�o�s�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �p�o�r�t�,� �a� �d�i�s�k� �d�r�i�v�e

�(�O�p�t�i�o�n�s� �4�2� �a�n�d� �4�3�)�,� �o�r� �t�h�e� �3�P�P�I� �(�O�p�t�i�o�n� �1�0�)�.� �P�s�e�u�d�o

�d�e�v�i�c�e�s� �e�x�i�s�t� �o�n�l�y� �i�n� �t�e�r�m�i�n�a�l� �m�e�m�o�r�y� �a�s� �a� �p�a�t�t�e�r�n� �o�f� �d�a�t�a

�s�t�o�r�e�d� �i�n� �a� �s�p�e�c�i�a�l� �l�o�c�a�t�i�o�n�.� �E�x�a�m�p�l�e�s� �o�f� �p�s�e�u�d�o� �d�e�v�i�c�e�s

�a�r�e� �t�h�e� �c�o�l�o�r� �m�a�p� �(�O�p�t�i�o�n� �3�A�)� �a�n�d� �t�h�e� �t�e�r�m�i�n�a�l� �d�i�s�p�l�a�y

�(�O�p�t�i�o�n� �9�)�.
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�T�E�K� �C�O�M�M�A�N�D�S

�T�h�e� �H�o�s�t� �P�o�r�t� �D�e�v�i�c�e

�H�O�:�,� �t�h�e� �h�o�s�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �p�o�r�t�,� �i�s� �t�h�e� �o�n�l�y� �s�t�a�n�d�a�r�d

�d�e�v�i�c�e�,� �a�v�a�i�l�a�b�l�e� �o�n� �a�l�l� �t�e�r�m�i�n�a�l�s�.� �T�h�i�s� �p�o�r�t� �i�s� �c�o�n�t�r�o�l�l�e�d� �b�y

�p�a�r�a�m�e�t�e�r�s� �t�h�a�t� �c�a�n� �b�e� �s�e�t� �b�y� �v�a�r�i�o�u�s� �c�o�m�m�a�n�d�s�.� �I�f� �y�o�u

�w�a�n�t� �t�o� �s�e�e� �w�h�a�t� �t�h�e�s�e� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �a�n�d� �h�o�w� �t�h�e�y� �a�r�e

�s�e�t�,� �e�n�t�e�r� �a� �S�T�A�T�U�S� �C�O�M�M�U�N�I�C�A�T�I�O�N�S� �c�o�m�m�a�n�d� �f�r�o�m

�S�e�t�u�p� �m�o�d�e�.

�A� �p�a�r�a�m�e�t�e�r� �t�h�a�t� �i�s� �p�a�r�t�i�c�u�l�a�r�l�y� �i�m�p�o�r�t�a�n�t� �i�s� �t�h�e� �p�a�r�i�t�y� �s�e�t�-

�t�i�n�g�,� �w�h�i�c�h� �c�o�n�t�r�o�l�s� �w�h�e�t�h�e�r� �s�e�v�e�n�-�b�i�t� �o�r� �e�i�g�h�t�-�b�i�t� �c�h�a�r�a�c�-

�t�e�r�s� �a�r�e� �t�r�a�n�s�m�i�t�t�e�d�.� �I�f� �p�a�r�i�t�y� �i�s� �D�A�T�A�,� �t�h�e� �e�i�g�h�t�h� �b�i�t� �i�s

�t�r�e�a�t�e�d� �a�s� �p�a�r�t� �o�f� �t�h�e� �c�h�a�r�a�c�t�e�r� �b�e�i�n�g� �s�e�n�t�.� �I�f� �n�o�t�,� �t�h�e� �e�i�g�h�t�h

�b�i�t� �i�s� �c�o�n�t�r�o�l�l�e�d� �b�y� �a�n� �a�l�g�o�r�i�t�h�m� �t�h�a�t� �d�e�p�e�n�d�s� �o�n� �t�h�e� �o�t�h�e�r

�b�i�t�s� �i�n� �t�h�e� �c�h�a�r�a�c�t�e�r�.� �S�i�n�c�e� �a�l�l� �p�s�e�u�d�o� �d�e�v�i�c�e�s� �t�r�a�n�s�m�i�t

�e�i�g�h�t�-�b�i�t� �d�a�t�a�,� �i�f� �t�h�e� �h�o�s�t� �p�o�r�t� �p�a�r�i�t�y� �i�s� �n�o�t� �s�e�t� �a�t� �D�A�T�A�,� �d�a�t�a

�s�e�n�t� �t�o� �o�r� �f�r�o�m� �a� �d�e�v�i�c�e� �r�e�q�u�i�r�i�n�g� �e�i�g�h�t�-�b�i�t� �d�a�t�a� �i�s� �u�s�e�l�e�s�s�.� �I�f

�O�p�t�i�o�n� �1� �i�s� �p�r�e�s�e�n�t�,� �B�l�o�c�k� �m�o�d�e� �c�a�n� �u�s�e�d� �t�o� �t�r�a�n�s�m�i�t� �e�i�g�h�t�-

�b�i�t� �c�h�a�r�a�c�t�e�r�s� �e�v�e�n� �i�f� �D�A�T�A� �p�a�r�i�t�y� �i�s� �n�o�t� �u�s�e�d�.

�W�h�e�n� �H�O�:� �i�s� �u�s�e�d� �a�s� �a� �s�o�u�r�c�e� �d�e�v�i�c�e� �i�n� �a� �f�i�l�e� �t�r�a�n�s�f�e�r� �o�p�e�r�-

�a�t�i�o�n�,� �t�h�e� �t�e�r�m�i�n�a�l� �s�e�n�d�s� �a�l�l� �c�h�a�r�a�c�t�e�r�s� �t�h�a�t� �i�t� �r�e�c�e�i�v�e�s� �a�t� �t�h�e

�h�o�s�t� �p�o�r�t� �a�f�t�e�r� �t�h�e� �o�p�e�r�a�t�i�o�n� �i�s� �s�t�a�r�t�e�d� �t�o� �t�h�e� �d�e�s�t�i�n�a�t�i�o�n

�d�e�v�i�c�e�.� �T�h�e� �t�e�r�m�i�n�a�l� �c�o�n�t�i�n�u�e�s� �t�o� �s�e�n�d� �u�n�t�i�l� �i�t� �d�e�t�e�c�t�s� �a�n

�E�n�d�-�O�f�-�F�i�l�e� �(�E�O�F�)�.� �T�h�e� �E�O�F� �i�s� �e�i�t�h�e�r� �a�n� �E�O�F�-�s�t�r�i�n�g� �a�s� �s�e�t

�b�y� �a� �S�E�T�-�E�O�F�-�S�T�R�I�N�G� �c�o�m�m�a�n�d� �i�f� �t�h�e� �t�e�r�m�i�n�a�l� �i�s� �n�o�t� �i�n

�B�l�o�c�k� �m�o�d�e�,� �o�r� �a�n� �e�n�d�-�o�f�-�f�i�l�e�-�c�o�n�t�r�o�l�-�b�i�t� �i�f� �t�h�e� �t�e�r�m�i�n�a�l� �i�s� �i�n

�B�l�o�c�k� �m�o�d�e�.� �A�f�t�e�r� �t�h�e� �E�O�F�,� �a�l�l� �f�u�r�t�h�e�r� �c�h�a�r�a�c�t�e�r�s� �a�r�e� �r�o�u�t�e�d

�t�o� �t�h�e� �t�e�r�m�i�n�a�l ��s� �c�o�m�m�a�n�d� �p�r�o�c�e�s�s�o�r� �a�s� �u�s�u�a�l�.

�W�h�e�n� �H�O�:� �i�s� �t�h�e� �d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e� �i�n� �a� �d�a�t�a� �t�r�a�n�s�f�e�r�,� �t�h�e

�c�o�n�t�e�n�t�s� �o�f� �t�h�e� �f�i�l�e� �a�r�e� �r�o�u�t�e�d� �t�h�r�o�u�g�h� �t�h�e� �t�e�r�m�i�n�a�l ��s� �r�e�p�o�r�t

�s�e�n�d�i�n�g� �s�y�s�t�e�m�.� �W�h�e�n� �t�h�e� �t�e�r�m�i�n�a�l� �d�e�t�e�c�t�s� �a�n� �E�O�F� �f�r�o�m

�t�h�e� �s�o�u�r�c�e� �d�e�v�i�c�e� �d�u�r�i�n�g� �t�h�e� �t�r�a�n�s�f�e�r�,� �i�t� �s�e�n�d�s� �a�n� �E�O�L�-

�s�t�r�i�n�g�,� �E�O�F�-�s�t�r�i�n�g�,� �E�O�L�-�s�t�r�i�n�g� �s�e�q�u�e�n�c�e� �t�o� �t�h�e� �H�O�:� �p�o�r�t� �t�o

�t�e�r�m�i�n�a�t�e� �t�h�e� �t�r�a�n�s�f�e�r�.

�T�h�e� �D�i�s�k� �D�r�i�v�e� �D�e�v�i�c�e�s�.

�I�f� �O�p�t�i�o�n� �4�2� �i�s� �i�n�s�t�a�l�l�e�d� �i�n� �y�o�u�r� �t�e�r�m�i�n�a�l�,� �d�e�v�i�c�e� �F�O�:

�a�d�d�r�e�s�s�e�s� �i�t�.� �I�f� �O�p�t�i�o�n� �4�3� �i�s� �i�n�s�t�a�l�l�e�d�,� �F�O�:� �a�d�d�r�e�s�s�e�s� �t�h�e

�r�i�g�h�t� �d�i�s�k� �u�n�i�t� �a�n�d� �F�1�:� �a�d�d�r�e�s�s�e�s� �t�h�e� �l�e�f�t� �o�n�e�.� �I�f� �O�p�t�i�o�n� �4�5� �i�s

�i�n�s�t�a�l�l�e�d�,� �d�e�v�i�c�e�s� �w�i�t�h� �t�h�e� �f�i�r�s�t� �c�h�a�r�a�c�t�e�r� �o�f� �S�,� �T�,� �U�,� �V�,� �W�,� �X�,

�Y�,� �o�r� �Z� �a�n�d� �t�h�e� �s�e�c�o�n�d� �c�h�a�r�a�c�t�e�r� �0�,� �1�,� �2�,� �3�,� �4�,�5�,� �6�o�r� �7

�a�d�d�r�e�s�s� �t�h�e� �d�e�v�i�c�e�s� �w�h�i�c�h� �m�a�y� �b�e� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �h�a�r�d�-

�w�a�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �o�p�t�i�o�n�.� �T�h�e� �s�p�e�c�i�f�i�c� �d�e�v�i�c�e� �n�a�m�e

�u�s�e�d� �d�e�p�e�n�d�s� �o�n� �h�o�w� �t�h�e� �o�p�t�i�o�n� �h�a�r�d�w�a�r�e� �w�a�s� �s�e�t� �a�t� �i�n�s�t�a�l�-

�l�a�t�i�o�n�.� �Y�o�u� �c�a�n� �f�i�n�d� �o�u�t� �w�h�e�t�h�e�r� �a�n� �O�p�t�i�o�n� �4�5� �d�e�v�i�c�e� �i�s� �a�v�a�i�l�-

�a�b�l�e� �w�i�t�h� �t�h�e� �R�E�P�O�R�T�-�D�E�V�I�C�E�-�S�T�A�T�U�S� �c�o�m�m�a�n�d�.

�7�-�6�0

�T�h�e�s�e� �d�e�v�i�c�e�s� �c�a�n� �i�n�c�l�u�d�e� �a� �f�i�l�e�n�a�m�e� �a�f�t�e�r� �t�h�e� �t�h�r�e�e� �c�h�a�r�-

�a�c�t�e�r� �d�e�v�i�c�e� �s�p�e�c�i�f�i�e�r�.� �D�o� �n�o�t� �i�n�c�l�u�d�e� �a� �s�p�a�c�e� �b�e�t�w�e�e�n� �t�h�e

�l�a�s�t� �c�h�a�r�a�c�t�e�r� �o�f� �t�h�e� �d�e�v�i�c�e�-�n�a�m�e� �(�:�)� �a�n�d� �t�h�e� �f�i�r�s�t� �c�h�a�r�a�c�t�e�r

�o�f� �t�h�e� �f�i�l�e�n�a�m�e�.

�I�f� �o�n�l�y� �a� �f�i�l�e�n�a�m�e� �i�s� �u�s�e�d� �w�i�t�h�o�u�t� �t�h�e� �t�h�r�e�e� �c�h�a�r�a�c�t�e�r� �d�e�v�i�c�e

�s�p�e�c�i�f�i�e�r�,� �t�h�e� �d�e�v�i�c�e� �F�O�:� �i�s� �a�s�s�u�m�e�d�,� �w�h�e�n� �O�p�t�i�o�n� �4�1� �o�r� �4�3

�i�s� �i�n�s�t�a�l�l�e�d�.� �I�f� �n�e�i�t�h�e�r� �O�p�t�i�o�n� �4�2� �o�r� �4�3� �i�s� �i�n�s�t�a�l�l�e�d�,� �b�u�t� �O�p�t�i�o�n

�4�5� �i�s� �i�n�s�t�a�l�l�e�d�,� �t�h�e� �a�s�s�u�m�e�d� �d�r�i�v�e� �i�s� �t�h�e� �f�i�r�s�t� �d�e�v�i�c�e� �a�t�t�a�c�h�e�d

�t�o� �t�h�e� �O�p�t�i�o�n� �4�5� �i�n�t�e�r�f�a�c�e�.

�A�l�l� �d�a�t�a� �i�s� �s�t�o�r�e�d� �o�n� �d�i�s�k� �f�i�l�e�s� �a�s� �e�i�g�h�t�-�b�i�t� �b�y�t�e�s�.� �I�f� �t�h�e� �f�i�l�e

�c�a�m�e� �f�r�o�m� �t�h�e� �h�o�s�t� �p�o�r�t�,� �t�h�e� �h�i�g�h� �b�i�t� �i�n� �e�a�c�h� �b�y�t�e� �i�s� �t�h�e� �p�a�r�-

�i�t�y� �b�i�t� �a�s� �r�e�c�e�i�v�e�d� �f�r�o�m� �t�h�e� �h�o�s�t�.

�T�h�e� �P�e�r�i�p�h�e�r�a�l� �P�o�r�t� �D�e�v�i�c�e�s

�I�f� �o�p�t�i�o�n� �1�0� �i�s� �i�n�s�t�a�l�l�e�d� �i�n� �y�o�u�r� �t�e�r�m�i�n�a�l�,� �t�h�r�e�e� �p�o�r�t�s�,� �P�O�:�,� �P�1�:

�a�n�d� �P�2�:�,� �a�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r� �c�o�n�n�e�c�t�i�n�g� �R�S�-�2�3�2�C� �c�o�m�p�a�t�i�b�l�e

�p�e�r�i�p�h�e�r�a�l�s�.� �S�e�v�e�r�a�l� �d�e�v�i�c�e� �d�r�i�v�e�r�s� �a�r�e� �p�r�o�v�i�d�e�d� �f�o�r� �d�i�f�f�e�r�-

�e�n�t� �p�e�r�i�p�h�e�r�a�l�s� �w�h�i�c�h� �m�a�y� �b�e� �c�o�n�n�e�c�t�e�d� �T�h�e� �p�e�r�i�p�h�e�r�a�l�s

�f�o�r� �w�h�i�c�h� �t�h�e� �t�e�r�m�i�n�a�l� �h�a�s� �d�e�v�i�c�e� �d�r�i�v�e�r�s� �a�r�e�:

�@� �T�E�K�T�R�O�N�I�X� �4�6�6�2� �I�n�t�e�r�a�c�t�i�v�e� �D�i�g�i�t�a�l� �P�l�o�t�t�e�r

�@� �T�E�K�T�R�O�N�I�X� �4�6�6�3� �I�n�t�e�r�a�c�t�i�v�e� �D�i�g�i�t�a�l� �P�l�o�t�t�e�r

�@�®� �T�E�K�T�R�O�N�I�X� �4�6�4�3� �L�i�n�e� �P�r�i�n�t�e�r

�T�h�e� �p�o�r�t�s� �m�a�y� �a�l�s�o� �b�e� �u�s�e�d� �f�o�r� �a�n�y� �c�o�m�p�a�t�i�b�l�e� �d�e�v�i�c�e�,� �s�u�c�h

�a�s� �t�h�e� �T�E�K�T�R�O�N�I�X� �4�9�2�3� �C�a�r�t�r�i�d�g�e� �T�a�p�e� �U�n�i�t�.

�T�h�e� �d�a�t�a� �t�r�a�n�s�f�e�r�r�e�d� �t�o� �a�n�d� �f�r�o�m� �a� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t� �i�s� �f�o�r�m�a�t�-

�t�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �c�u�r�r�e�n�t� �s�e�t�t�i�n�g�s� �f�o�r� �t�h�a�t� �p�o�r�t�;� �e�n�t�e�r� �a

�S�T�A�T�U�S� �3�P�P�I� �c�o�m�m�a�n�d� �f�r�o�m� �S�e�t�u�p� �m�o�d�e� �t�o� �s�e�e�a� �l�i�s�t� �o�f

�t�h�e�s�e� �p�a�r�a�m�e�t�e�r�s�.� �I�f� �a� �p�l�o�t�t�e�r� �o�r� �p�r�i�n�t�e�r� �d�e�v�i�c�e� �d�r�i�v�e�r� �i�s

�a�s�s�i�g�n�e�d� �t�o� �a� �p�o�r�t�,� �t�h�a�t� �p�o�r�t� �c�a�n�n�o�t� �b�e� �u�s�e�d� �a�s� �a� �s�o�u�r�c�e� �f�o�r

�a�n�y� �f�i�l�e� �t�r�a�n�s�f�e�r�.� �l�f� �y�o�u� �s�p�e�c�i�f�y� �t�h�e� �p�o�r�t� �a�s� �a� �s�o�u�r�c�e�,� �a�n� �e�r�r�o�r

�w�i�l�l� �o�c�c�u�r�.

�W�h�e�n� �a�n� �E�O�F� �i�s� �d�e�t�e�c�t�e�d� �i�n� �a� �t�r�a�n�s�f�e�r� �t�o� �a� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t�,

�t�h�e� �p�o�r�t�-�E�O�F�-�s�t�r�i�n�g� �i�s� �s�e�n�t� �t�o� �t�h�e� �a�t�t�a�c�h�e�d� �p�e�r�i�p�h�e�r�a�l� �a�n�d

�t�h�e� �t�r�a�n�s�f�e�r� �i�s� �t�e�r�m�i�n�a�t�e�d�.� �T�h�e� �p�o�r�t�-�E�O�F�-�s�t�r�i�n�g� �i�s� �a�l�s�o� �u�s�e�d

�t�o� �m�a�r�k� �t�h�e� �e�n�d�-�o�f�-�f�i�l�e� �f�o�r� �a� �t�r�a�n�s�f�e�r� �f�r�o�m� �a� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t�.

�A�n�y� �c�h�a�r�a�c�t�e�r�s� �r�e�c�e�i�v�e�d� �a�t� �t�h�e� �p�o�r�t� �a�f�t�e�r� �t�h�e� �p�o�r�t�-�E�O�F�-

�s�t�r�i�n�g� �a�r�e� �l�o�s�t�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�T�h�e� �C�o�l�o�r� �H�a�r�d�c�o�p�y� �D�e�v�i�c�e�s

�I�f� �O�p�t�i�o�n� �9� �i�s� �i�n�s�t�a�l�l�e�d� �i�n� �a� �4�1�1�3� �o�r� �4�1�1�5� �t�e�r�m�i�n�a�l�,� �t�w�o� �a�d�d�i�-

�t�i�o�n�a�l� �d�e�v�i�c�e�s�,� �S�C�:� �a�n�d� �H�C�:�,� �a�r�e� �a�v�a�i�l�a�b�l�e�.

�S�C�:�,� �a� �p�s�e�u�d�o� �d�e�v�i�c�e�,� �i�s� �v�a�l�i�d� �a�s� �a� �s�o�u�r�c�e� �d�e�v�i�c�e� �f�o�r� �t�h�e

�C�O�P�Y�,� �S�P�O�O�L�,� �a�n�d� �R�E�P�O�R�T�-�D�V�I�C�E�-�S�T�A�T�U�S� �c�o�m�m�a�n�d�s

�o�n�l�y�.� �I�t� �s�p�e�c�i�f�i�e�s� �t�h�e� �t�e�r�m�i�n�a�l ��s� �r�a�s�t�e�r� �m�e�m�o�r�y�.� �T�h�e� �d�a�t�a

�s�p�e�c�i�f�i�e�d� �b�y� �S�C�:� �i�s� �i�n� �t�h�e� �s�p�e�c�i�a�l� �f�o�r�m�a�t� �r�e�q�u�i�r�e�d� �b�y� �t�h�e� �H�C�:

�d�e�v�i�c�e� �t�o� �c�o�p�y� �o�n�t�o� �a� �c�o�l�o�r� �h�a�r�d�c�o�p�y� �d�e�v�i�c�e�.

�H�C�:� �i�s� �v�a�l�i�d� �o�n�l�y� �a�s� �a� �d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e� �f�o�r� �t�h�e� �C�O�P�Y� �a�n�d

�S�P�O�O�L� �c�o�m�m�a�n�d�s�.� �I�t� �s�p�e�c�i�f�i�e�s� �t�h�e� �c�o�l�o�r� �h�a�r�d�c�o�p�y� �i�n�t�e�r�f�a�c�e

�t�h�a�t� �i�s� �i�n�s�t�a�l�l�e�d� �a�s� �p�a�r�t� �o�f� �O�p�t�i�o�n� �9�.� �T�h�e�r�e� �a�r�e� �t�w�o� �v�a�l�i�d

�p�a�r�a�m�e�t�e�r� �c�h�a�r�a�c�t�e�r�s� �f�o�r� �t�h�i�s� �d�e�v�i�c�e�.� �H�C�:�0� �s�p�e�c�i�f�i�e�s� �t�h�a�t

�b�l�a�c�k� �i�s� �c�o�p�i�e�d� �a�s� �w�h�i�t�e� �o�n� �i�h�e� �c�o�l�o�r� �h�a�r�d�c�o�p�y� �d�e�v�i�c�e�.� �H�C�:�1

�s�p�e�c�i�f�i�e�s� �t�h�a�t� �b�l�a�c�k� �c�o�p�i�e�s� �a�s� �b�l�a�c�k� �o�n� �t�h�e� �c�o�l�o�r� �h�a�r�d�c�o�p�y

�d�e�v�i�c�e�.� �I�f� �y�o�u� �s�p�e�c�i�f�y� �H�C�:� �w�i�t�h�o�u�t� �a� �p�a�r�a�m�e�t�e�r�,� �b�l�a�c�k� �c�o�p�i�e�s

�a�s� �w�h�i�t�e�.

�D�a�t�a� �f�r�o�m� �S�C�:� �i�s� �i�n� �a� �v�e�r�y� �s�t�r�i�c�t� �f�o�r�m�a�t�,� �a�n�d� �H�C�:� �a�c�c�e�p�t�s

�d�a�t�a� �o�n�l�y� �i�n� �t�h�e� �f�o�r�m�a�t� �g�e�n�e�r�a�t�e�d� �b�y� �S�C�:�.

�T�h�e� �D�M�A� �D�e�v�i�c�e�s

�I�f� �O�p�t�i�o�n� �3�A� �i�s� �i�n�s�t�a�l�l�e�d� �o�n� �a� �4�1�1�5� �t�e�r�m�i�n�a�l�,� �f�i�v�e� �d�e�v�i�c�e�s� �a�r�e

�a�d�d�e�d� �t�o� �t�h�e� �l�i�s�t� �o�f� �v�a�l�i�d� �d�e�v�i�c�e�s�.� �O�n�e� �o�f� �t�h�e�s�e�,� �D�M�:�,� �i�s�a

�p�h�y�s�i�c�a�l� �d�e�v�i�c�e�,� �t�h�e� �o�t�h�e�r� �f�o�u�r�,� �D�S�:�,� �S�G�:�,� �P�X�:�,� �a�n�d� �C�M�:�,� �a�r�e

�p�s�e�u�d�o� �d�e�v�i�c�e�s�.� �T�h�e� �p�s�e�u�d�o� �d�e�v�i�c�e�s� �a�r�e� �v�a�l�i�d� �f�o�r� �t�h�e

�C�O�P�Y�,� �S�P�O�O�L�,� �a�n�d� �R�E�P�O�R�T�-�D�E�V�I�C�E�-�S�T�A�T�U�S� �c�o�m�m�a�n�d�s

�o�n�l�y�;� �D�M�:� �i�s� �v�a�l�i�d� �f�o�r� �a�l�l� �f�i�l�e� �t�r�a�n�s�f�e�r� �c�o�m�m�a�n�d�s�.

�D�M�:� �s�p�e�c�i�f�i�e�s� �t�h�e� �D�M�A� �i�n�t�e�r�f�a�c�e� �p�o�r�t�.� �T�h�e�r�e� �a�r�e� �t�w�o� �v�a�l�i�d

�p�a�r�a�m�e�t�e�r� �c�h�a�r�a�c�t�e�r�s� �f�o�r� �t�h�i�s� �d�e�v�i�c�e�.� �D�M�:�0� �s�p�e�c�i�f�i�e�s� �t�h�a�t

�d�a�t�a� �i�s� �s�e�n�t� �t�h�r�o�u�g�h� �t�h�e� �D�M�A� �i�n�t�e�r�f�a�c�e� �(�e�i�t�h�e�r� �i�n�p�u�t� �o�r� �o�u�t�-

�p�u�t�)� �i�n� �B�u�r�s�t� �m�o�d�e�.� �D�M�1�:� �s�p�e�c�i�f�i�e�s� �t�h�a�t� �d�a�t�a� �i�s� �s�e�n�t� �t�h�r�o�u�g�h

�t�h�e� �i�n�t�e�r�f�a�c�e� �i�n� �S�i�n�g�l�e�-�c�y�c�l�e� �m�o�d�e�.

�B�u�r�s�t� �m�o�d�e� �m�e�a�n�s� �t�h�a�t� �t�h�e� �D�M�A� �t�r�a�n�s�f�e�r� �p�r�o�c�e�s�s� �i�s� �t�h�e� �o�n�l�y

�p�r�o�c�e�s�s� �o�p�e�r�a�t�i�n�g� �i�n� �t�h�e� �h�o�s�t� �c�o�m�p�u�t�e�r� �e�n�v�i�r�o�n�m�e�n�t� �f�o�r

�e�a�c�h� �b�l�o�c�k� �o�f� �d�a�t�a� �t�h�a�t� �i�s� �t�o� �b�e� �t�r�a�n�s�f�e�r�r�e�d�.� �S�i�n�g�l�e�-�c�y�c�l�e

�m�o�d�e� �m�e�a�n�s� �t�h�a�t� �t�h�e� �D�M�A� �t�r�a�n�s�f�e�r� �p�r�o�c�e�s�s� �a�n�d� �t�h�e� �h�o�s�t ��s

�C�e�n�t�r�a�l� �P�r�o�c�e�s�s�i�n�g� �U�n�i�t� �o�p�e�r�a�t�e� �a�t� �a�l�t�e�r�n�a�t�e� �c�y�c�l�e�s� �o�f� �t�h�e

�h�o�s�t ��s� �c�l�o�c�k�.� �W�h�i�l�e� �D�M�A� �t�r�a�n�s�f�e�r�s� �t�a�k�e� �l�o�n�g�e�r� �i�n� �S�i�n�g�l�e�-

�c�y�c�l�e� �m�o�d�e�,� �t�h�e�y� �d�o� �n�o�t� �m�o�n�o�p�o�l�i�z�e� �t�h�e� �h�o�s�t� �c�o�m�p�u�t�e�r ��s

�p�r�o�c�e�s�s�o�r�.

�T�h�e� �p�o�w�e�r�-�u�p� �d�e�f�a�u�l�t� �f�o�r� �t�h�e� �p�a�r�a�m�e�t�e�r� �i�s� �1�,� �o�r� �S�i�n�g�l�e�-�c�y�c�i�e

�m�o�d�e�.� �I�f� �y�o�u� �s�p�e�c�i�f�y� �o�n�l�y� �D�M�:� �w�i�t�h�o�u�t� �a� �p�a�r�m�e�t�e�r�,� �t�h�e

�p�a�r�a�m�e�t�e�r� �d�e�f�a�u�l�t�s� �t�o� �t�h�e� �l�a�s�t� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�d�,� �o�r�,� �i�f

�n�o�n�e� �w�a�s� �p�r�e�v�i�o�u�s�l�y� �s�p�e�c�i�f�i�e�d�,� �t�o� �t�h�e� �p�o�w�e�r�-�u�p� �d�e�f�a�u�l�t

�v�a�l�u�e�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�T�E�K� �C�O�M�M�A�N�D�S

�D�M�A� �P�s�e�u�d�o� �D�e�v�i�c�e�s�.� �T�h�e� �p�s�e�u�d�o� �d�e�v�i�c�e�s� �a�v�a�i�l�a�b�l�e� �w�i�t�h

�O�p�t�i�o�n� �3�A� �a�r�e� �D�S�:�,� �S�G�:�,� �P�X�:�,� �a�n�d� �C�M�:�.

�D�S�:� �s�p�e�c�i�f�i�e�s� �t�h�e� �v�e�c�t�o�r� �d�i�s�p�l�a�y� �l�i�s�t�.� �I�t� �i�s� �v�a�l�i�d� �a�s� �a� �d�e�s�t�i�n�a�-

�t�i�o�n� �d�e�v�i�c�e� �o�n�l�y�.� �D�S�:� �s�t�o�r�e�s� �t�h�e� �c�u�r�r�e�n�t� �v�i�e�w�p�o�r�t� �a�t�t�r�i�b�u�t�e�s�,

�d�i�s�p�l�a�y�s� �t�h�e� �d�a�t�a� �t�h�a�t� �i�t� �r�e�c�e�i�v�e�s�,� �a�n�d� �r�e�s�t�o�r�e�s� �t�h�e� �p�r�e�v�i�-

�o�u�s�l�y� �s�t�o�r�e�d� �a�t�t�r�i�b�u�t�e�s�.� �T�h�e�r�e� �a�r�e� �n�o� �p�a�r�a�m�e�t�e�r�s� �f�o�r� �t�h�e� �D�S�:

�d�e�v�i�c�e�.

�D�S�:� �r�e�q�u�i�r�e�s� �a� �s�p�e�c�i�a�l� �d�a�t�a� �f�o�r�m�a�t�.� �F�o�r� �d�e�t�a�i�l�s� �o�n� �t�h�i�s� �d�a�t�a

�f�o�r�m�a�t� �a�n�d� �f�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �u�s�e� �o�f� �t�h�i�s� �p�s�e�u�d�o

�d�e�v�i�c�e�,� �s�e�e� �t�h�e� �4�/�1�5� �O�p�t�i�o�n� �3�A� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l�.

�S�G�:� �s�p�e�c�i�f�i�e�s� �t�h�e� �r�e�t�a�i�n�e�d� �s�e�g�m�e�n�t� �l�i�s�t�.� �I�t� �i�s� �v�a�l�i�d� �a�s� �b�o�t�h

�s�o�u�r�c�e� �a�n�d� �d�e�s�t�i�n�a�t�i�o�n�.� �Y�o�u� �c�a�n� �t�r�a�n�s�f�e�r� �i�n�d�i�v�i�d�u�a�l� �s�e�g�-

�m�e�n�t�s�,� �a�l�l� �s�e�g�m�e�n�t�s�,� �o�r� �a�l�l� �s�e�g�m�e�n�t�s� �t�h�a�t� �m�a�t�c�h� �t�h�e� �c�u�r�r�e�n�t

�m�a�t�c�h�i�n�g� �c�l�a�s�s�.� �Y�o�u� �c�a�n� �s�p�e�c�i�f�y� �w�h�i�c�h� �s�e�g�m�e�n�t�(�s�)� �y�o�u� �w�a�n�t

�t�r�a�n�s�f�e�r�r�e�d� �w�h�e�n� �S�G�:� �i�s� �t�h�e� �s�o�u�r�c�e� �d�e�v�i�c�e� �b�y� �a�d�d�i�n�g� �a

�p�a�r�a�m�e�t�e�r� �t�o� �t�h�e� �d�e�v�i�c�e�-�n�a�m�e�.� �V�a�l�i�d� �p�a�r�a�m�e�t�e�r�s� �a�r�e�:

�-�1� �S�p�e�c�i�f�i�e�s� �a�l�l� �s�e�g�m�e�n�t�s� �(�e�q�u�i�v�a�l�e�n�t� �t�o� �s�e�g�-

�m�e�n�t�-�n�u�m�b�e�r� �-�1� �i�n� �s�e�g�m�e�n�t� �c�o�m�m�a�n�d�s�)�.

�-�3� �S�p�e�c�i�f�i�e�s� �a�l�l� �s�e�g�m�e�n�t�s� �t�h�a�t� �m�a�t�c�h� �t�h�e� �c�u�r�-

�r�e�n�t� �m�a�t�c�h�i�n�g� �c�l�a�s�s� �(�e�q�u�i�v�a�l�e�n�t� �t�c� �s�e�g�m�e�n�t�-

�n�u�m�b�e�r�  ��3� �i�n� �s�e�g�m�e�n�t� �c�o�m�m�a�n�d�s�)�.

�1� �t�o� �3�2�7�6�7� �S�p�e�c�i�f�i�e�s� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�e�g�m�e�n�t�s� �o�f� �t�h�e

�g�i�v�e�n� �n�u�m�b�e�r�.

�I�f� �y�o�u� �s�p�e�c�i�f�y� �-�1� �o�r� �-�3� �a�s� �t�h�e� �p�a�r�a�m�e�t�e�r�,� �s�e�g�m�e�n�t� �v�i�s�i�b�i�l�i�t�y�,

�p�r�i�o�r�i�t�y�,� �a�n�d� �c�l�a�s�s� �a�r�e� �s�e�t� �t�h�e� �s�a�m�e� �a�s� �t�h�o�s�e� �o�f� �t�h�e� �d�e�f�a�u�l�t

�s�e�g�m�e�n�t� �(�s�e�g�m�e�n�t� �n�u�m�b�e�r� �=�  ��2�)�.� �T�h�i�s� �i�s� �b�e�c�a�u�s�e� �i�t� �i�s� �n�o�t

�p�o�s�s�i�b�l�e� �t�o� �s�e�t� �t�h�e�s�e� �a�t�t�r�i�b�u�t�e�s� �f�o�r� �e�a�c�h� �o�f� �m�u�l�t�i�p�l�e� �s�e�g�-

�m�e�n�t�s� �s�e�n�t� �i�n� �o�n�e� �t�r�a�n�s�f�e�r�.

�W�h�e�n� �S�G�:� �i�s� �t�h�e� �d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e�,� �i�t� �e�x�p�e�c�t�s� �t�h�e� �s�o�u�r�c�e

�d�e�v�i�c�e� �t�o� �s�p�e�c�i�f�y� �s�e�g�m�e�n�t� �n�u�m�b�e�r�s� �f�o�r� �t�h�e� �s�e�g�m�e�n�t�s� �b�e�i�n�g

�w�r�i�t�t�e�n� �w�i�t�h�i�n� �t�h�e� �d�a�t�a� �s�t�r�e�a�m�.� �B�e�f�o�r�e� �y�o�u� �s�p�e�c�i�f�y� �S�G�:� �a�s

�d�e�s�t�i�n�a�t�i�o�n�,� �c�l�o�s�e� �a�n�y� �s�e�g�m�e�n�t�s�,� �p�a�n�e�l�s�,� �a�n�d� �g�r�a�p�h�t�e�x�t

�c�h�a�r�a�c�t�e�r�s� �t�h�a�t� �m�i�g�h�t� �b�e� �o�p�e�n�.� �I�f� �y�o�u� �l�e�a�v�e� �a�n�y� �o�f� �t�h�e�s�e

�o�p�e�n�,� �S�G�:� �c�l�o�s�e�s� �t�h�e�m� �f�o�r� �y�o�u� �a�n�d� �i�s�s�u�e�s� �a� �w�a�r�n�i�n�g� �m�e�s�-

�s�a�g�e�.� �I�f� �a�s�e�g�m�e�n�t� �r�e�c�e�i�v�e�d� �b�y� �S�G�:� �a�l�r�e�a�d�y� �e�x�i�s�t�s�,� �t�h�e� �o�l�d

�d�e�f�i�n�i�t�i�o�n� �i�s� �r�e�p�l�a�c�e�d� �b�y� �t�h�e� �n�e�w�l�y� �r�e�c�e�i�v�e�d� �d�e�f�i�n�i�t�i�o�n�.

�T�h�e� �p�o�w�e�r�-�u�p� �d�e�f�a�u�l�t� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�s� �a�l�l� �s�e�g�m�e�n�t�s� �(�A�)�.

�I�f� �y�o�u� �d�o� �n�o�t� �i�n�c�l�u�d�e� �a� �p�a�r�a�m�e�t�e�r�,� �t�h�e� �l�a�s�t� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�-

�f�i�e�d� �i�s� �u�s�e�d�;� �o�r�,� �i�f� �n�o�n�e� �h�a�s� �b�e�e�n� �p�r�e�v�i�o�u�s�l�y� �s�p�e�c�i�f�i�e�d�,� �t�h�e

�p�o�w�e�r�-�u�p� �d�e�f�a�u�l�t� �i�s� �u�s�e�d�.

�7�-�6�1



�T�E�K� �C�O�M�M�A�N�D�S

�S�G�:� �r�e�q�u�i�r�e�s� �a� �s�p�e�c�i�a�l� �d�a�t�a� �f�o�r�m�a�t�.� �F�o�r� �d�e�t�a�i�l�s� �o�n� �t�h�i�s� �d�a�t�a

�f�o�r�m�a�t� �a�n�d� �f�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �u�s�e� �o�f� �t�h�i�s� �p�s�e�u�d�o

�d�e�v�i�c�e�,� �s�e�e� �t�h�e� �4�/�1�5� �O�p�t�i�o�n� �3�A� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l�.

�P�X�:� �s�p�e�c�i�f�i�e�s� �t�h�e� �c�u�r�r�e�n�t� �p�i�x�e�l� �v�i�e�w�p�o�r�t�.� �I�t� �i�s� �v�a�l�i�d� �a�s� �b�o�t�h

�s�o�u�r�c�e� �a�n�d� �d�e�s�t�i�n�a�t�i�o�n�.� �P�X�:� �a�l�l�o�w�s� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e

�s�c�r�e�e�n� �t�o� �b�e� �d�i�r�e�c�t�l�y� �t�r�a�n�s�f�e�r�r�e�d� �t�o� �t�h�e� �h�o�s�t� �(�v�i�a� �t�h�e� �D�M�:

�d�e�v�i�c�e�)�,� �o�r� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�e� �h�o�s�t� �t�o� �b�e� �d�i�r�e�c�t�l�y� �d�i�s�p�l�a�y�e�d

�o�n� �t�h�e� �t�e�r�m�i�n�a�l� �s�c�r�e�e�n�.

�B�e�f�o�r�e� �y�o�u� �s�p�e�c�i�f�y� �P�X�:� �a�s� �a� �d�e�v�i�c�e�,� �y�o�u� �m�u�s�t� �f�i�r�s�t� �s�e�t� �u�p� �a

�p�i�x�e�l� �v�i�e�w�p�o�r�t�.� �Y�o�u� �c�a�n� �s�p�e�c�i�f�y� �w�h�e�t�h�e�r� �y�o�u� �w�a�n�t� �t�h�e� �p�i�x�e�l

�d�a�t�a� �(�e�i�t�h�e�r� �s�o�u�r�c�e� �o�r� �d�e�s�t�i�n�a�t�i�o�n�)� �t�o� �b�e� �r�a�w� �o�r� �n�o�r�m�a�l�i�z�e�d�,

�a�n�d� �w�h�e�t�h�e�r� �y�o�u� �w�a�n�t� �i�t� �r�u�m�l�e�n�g�t�h� �e�n�c�o�d�e�d� �o�r� �n�o�n�-�r�u�n�l�e�n�g�t�h

�e�n�c�o�d�e�d� �b�y� �a�d�d�i�n�g� �a� �p�a�r�a�m�e�t�e�r� �a�f�t�e�r� �t�h�e� �d�e�v�i�c�e�-�n�a�m�e�.

�R�a�w� �d�a�t�a� �i�s� �d�a�t�a� �t�h�a�t� �d�o�e�s� �n�o�t� �n�e�e�d� �t�o� �b�e� �c�h�a�n�g�e�d� �b�e�f�o�r�e� �i�t

�i�s� �w�r�i�t�t�e�n� �o�n�t�o� �t�h�e� �t�e�r�m�i�n�a�l� �d�i�s�p�l�a�y�.� �N�o�r�m�a�l�i�z�e�d� �d�a�t�a� �m�u�s�t

�b�e� �m�a�n�i�p�u�l�a�t�e�d� �b�e�f�o�r�e� �i�t� �c�a�n� �b�e� �w�r�i�t�t�e�n� �o�n�t�o� �t�h�e� �t�e�r�m�i�n�a�l

�d�i�s�p�l�a�y�.� �R�u�n�i�l�e�n�g�t�h� �e�n�c�o�d�e�d� �d�a�t�a� �a�l�l�o�w�s� �y�o�u� �t�o� �s�p�e�c�i�f�y� �a

�n�u�m�b�e�r� �o�f� �p�i�x�e�l�s� �o�f� �t�h�e� �s�a�m�e� �c�o�l�o�r� �i�n�d�e�x� �(�m�u�c�h� �l�i�k�e� �t�h�e

�R�U�N�L�E�N�G�T�H�-�W�R�I�T�E� �c�o�m�m�a�n�d�)�,� �a�n�d� �n�o�n�-�r�u�n�l�e�n�g�t�h

�e�n�c�o�d�e�d� �d�a�t�a� �o�n�e� �p�i�x�e�l� �a�t� �a� �t�i�m�e� �(�m�u�c�h� �l�i�k�e� �t�h�e� �R�A�S�T�E�R�-

�W�R�I�T�E� �c�o�m�m�a�n�d�)�.� �T�h�e� �p�a�r�a�m�e�t�e�r�s� �t�h�a�t� �s�p�e�c�i�f�y� �t�h�e� �d�i�f�f�e�r�-

�e�n�t� �f�o�r�m�s� �o�f� �d�a�t�a� �a�r�e�:

�0� �r�a�w�,� �n�o�n�-�r�u�n�l�e�n�g�t�h� �e�n�c�o�d�e�d� �d�a�t�a

�1� �n�o�r�m�a�l�i�z�e�d�,� �n�o�n�-�r�u�n�l�e�n�g�t�h� �e�n�c�o�d�e�d� �d�a�t�a

�2� �r�a�w�,� �r�u�n�i�e�n�g�t�h� �e�n�c�o�d�e�d� �d�a�t�a

�3� �n�o�r�m�a�l�i�z�e�d�,� �r�u�n�l�e�n�g�t�h� �e�n�c�o�d�e�d� �d�a�t�a

�T�h�e� �p�o�w�e�r�-�u�p� �d�e�f�a�u�l�t� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�s� �r�a�w�,� �n�o�n�-

�r�u�n�l�e�n�g�t�h� �e�n�c�o�d�e�d� �d�a�t�a� �(�0�)�.� �I�f� �y�o�u� �d�o� �n�o�t� �i�n�c�l�u�d�e� �a� �p�a�r�a�m�e�-

�t�e�r�,� �t�h�e� �l�a�s�t� �p�a�r�a�m�e�t�e�r� �s�p�e�c�i�f�i�e�d� �i�s� �u�s�e�d�;� �o�r�,� �i�f� �n�o�n�e� �h�a�s� �b�e�e�n

�p�r�e�v�i�o�u�s�l�y� �s�p�e�c�i�f�i�e�d�,� �t�h�e� �p�o�w�e�r�-�u�p� �d�e�f�a�u�l�t� �i�s� �u�s�e�d�.
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�P�X�:� �r�e�q�u�i�r�e�s� �a� �s�p�e�c�i�a�l� �d�a�t�a� �f�o�r�m�a�t�.� �F�o�r� �d�e�t�a�i�l�s� �o�n� �t�h�i�s� �d�a�t�a

�f�o�r�m�a�t� �a�n�d� �f�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �u�s�e� �o�f� �t�h�i�s� �p�s�e�u�d�o

�d�e�v�i�c�e�,� �s�e�e� �t�h�e� �4�1�1�5� �O�p�t�i�o�n� �3�A� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l�.

�C�M�:� �s�p�e�c�i�f�i�e�s� �t�h�e� �c�o�l�o�r� �m�a�p�.� �I�t� �i�s� �v�a�l�i�d� �a�s� �b�o�t�h� �s�o�u�r�c�e� �a�n�d

�d�e�s�t�i�n�a�t�i�o�n�.� �I�f� �C�M�:� �i�s� �t�h�e� �s�o�u�r�c�e� �d�e�v�i�c�e�,� �t�h�e� �t�e�r�m�i�n�a�l� �s�e�n�d�s

�t�h�e� �e�n�t�i�r�e� �c�o�l�o�r� �m�a�p�.� �I�f� �C�M�:� �i�s� �t�h�e� �d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e�,� �t�h�e

�t�e�r�m�i�n�a�l� �a�c�c�e�p�t�s� �e�i�t�h�e�r� �t�h�e� �w�h�o�l�e� �c�o�l�o�r� �m�a�p� �o�r� �p�a�r�t� �o�f� �t�h�e

�c�o�l�o�r� �m�a�p�.

�W�h�e�n� �C�M�:� �i�s� �t�h�e� �d�e�s�t�i�n�a�t�i�o�n�,� �t�h�e� �c�o�l�o�r� �m�a�p� �i�s� �l�o�a�d�e�d� �f�r�o�m

�t�h�e� �h�i�g�h� �i�n�d�e�x� �(�2�5�5�)� �d�o�w�n�.� �T�h�e� �t�e�r�m�i�n�a�l� �l�o�a�d�s� �t�h�e� �i�n�d�i�c�e�s� �a�s

�t�h�e�y� �a�r�e� �r�e�c�e�i�v�e�d�,� �s�o� �i�f� �f�e�w�e�r� �t�h�a�n� �2�5�6� �i�n�d�i�c�e�s� �a�r�e� �s�e�n�t�,� �t�h�e

�l�o�w�e�r� �i�n�d�i�c�e�s� �o�f� �t�h�e� �c�o�l�o�r� �m�a�p� �a�r�e� �n�o�t� �l�o�a�d�e�d� �w�i�t�h� �n�e�w� �d�a�t�a�.

�T�h�e�r�e� �a�r�e� �n�o� �p�a�r�a�m�e�t�e�r�s� �f�o�r� �C�M�:�.

�C�M�:� �r�e�q�u�i�r�e�s� �a� �s�p�e�c�i�a�l� �d�a�t�a� �f�o�r�m�a�t�.� �F�o�r� �d�e�t�a�i�l�s� �o�n� �t�h�i�s� �d�a�t�a

�f�o�r�m�a�t� �a�n�d� �f�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �u�s�e� �o�f� �t�h�i�s� �p�s�e�u�d�o

�d�e�v�i�c�e�,� �s�e�e� �t�h�e� �4�/�1�5� �O�p�t�i�o�n� �3�A� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l�.

�R�E�F�E�R�E�N�C�E�S

�4�1�1�5� �O�p�t�i�o�n� �3�A� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l

�C�O�P�Y� �c�o�m�m�a�n�d

�D�I�R�E�C�T�O�R�Y� �c�o�m�m�a�n�d

�L�O�A�D� �c�o�m�m�a�n�d

�P�O�R�T�-�A�S�S�I�G�N� �c�o�m�m�a�n�d

�R�A�S�T�E�R�-�W�R�I�T�E� �c�o�m�m�a�n�d

�R�E�P�O�R�T�-�D�E�V�I�C�E�-�S�T�A�T�U�S� �c�o�m�m�a�n�d

�R�U�N�L�E�N�G�T�H�-�W�R�I�T�E� �c�o�m�m�a�n�d

�S�A�V�E� �c�o�m�m�a�n�d

�S�E�T�-�P�A�R�I�T�Y� �c�o�m�m�a�n�d

�S�E�T�-�E�O�F�-�S�T�R�I�N�G� �c�o�m�m�a�n�d

�S�P�O�O�L� �c�o�m�m�a�n�d

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�D�e�v�i�c�e�-�S�t�a�t�u�s�-�R�e�p�o�r�t� �M�e�s�s�a�g�e� �T�y�p�e

�T�E�K� �C�O�M�M�A�N�D�S

�S�Y�N�T�A�X

�d�e�v�i�c�e�-�s�t�a�t�u�s�-�r�e�p�o�r�t� �=� �_� �[�s�i�g�-�c�h�a�r�]

�d�e�v�i�c�e�-�s�p�e�c�i�f�i�e�r

�i�n�t�-�r�e�p�o�r�t�:�s�t�a�t�u�s�-�w�o�r�d

�E�O�M�-�i�n�d�i�c�a�t�o�r

�d�e�v�i�c�e�-�s�p�e�c�i�f�i�e�r� �=� �c�h�a�r�-�r�e�p�o�r�t� �c�h�a�r�-�r�e�p�o�r�t

�P�A�R�T�S� �O�F� �T�H�E� �R�E�P�O�R�T� �M�E�S�S�A�G�E

�a�r
�i�t�e�r�.

�T�h�e� �s�i�g�n�a�t�u�r�e� �c�h�a�r�a�c�t�e�r� �f�o�r� �n�o�n�-�G�I�N� �r�e�p�o�r�t�s�,� �a�s� �s�e�t� �b�y

�t�h�e� �m�o�s�t� �r�e�c�e�n�t� �S�E�T�-�R�E�P�O�R�T�-�S�I�G�-�C�H�A�R�S� �c�o�m�m�a�n�d�.� �i�f

�t�h�i�s� �c�h�a�r�a�c�t�e�r� �i�s� �N�u�,� �i�t� �i�s� �o�m�i�t�t�e�d�.

�d�e�v�i�c�e�-�s�p�e�c�i�f�i�e�r�.

�T�w�o� �c�h�a�r�-�r�e�p�o�r�t�s� �s�p�e�c�i�f�y�i�n�g� �t�h�e� �d�e�v�i�c�e� �w�h�o�s�e� �s�t�a�t�u�s� �i�s

�b�e�i�n�g� �r�e�p�o�r�t�e�d�:

�S�p�S�p� �I�n�v�a�l�i�d� �d�e�v�i�c�e�.

�H�O� �H�o�s�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �p�o�r�t

�F�O� �D�i�s�k� �D�r�i�v�e� �F�O�:�.

�F�1� �D�i�s�k� �D�r�i�v�e� �F�1�:�.

�s�o�  �� �O�p�t�i�o�n� �4�5� �d�e�v�i�c�e�s�.
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�P�O� �R�S�-�2�3�2� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t� �P�O�:�.

�P�1� �R�S�-�2�3�2� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t� �P�1�:�.

�P�2� �R�S�-�2�3�2� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t� �P�2�:�.

�s�c� �O�p�t�i�o�n� �9� �S�C�:� �p�s�e�u�d�o� �d�e�v�i�c�e�.

�H�C� �C�o�l�o�r� �h�a�r�d�c�o�p�y� �i�n�t�e�r�f�a�c�e�.

�D�M� �D�M�A� �i�n�t�e�r�f�a�c�e�.

�D�S� �D�M�A� �D�S�:� �(�n�o�n�-�r�e�t�a�i�n�e�d� �s�e�g�m�e�n�t�)� �p�s�e�u�d�o

�d�e�v�i�c�e�.

�S�G� �D�M�A� �S�G�:� �(�r�e�t�a�i�n�e�d� �s�e�g�m�e�n�t� �l�i�s�t�)� �p�s�e�u�d�o

�d�e�v�i�c�e�.

�P�X� �D�M�A� �P�X�:� �(�c�u�r�r�e�n�t� �p�i�x�e�l� �v�i�e�w�p�o�r�t�)� �p�s�e�u�d�o

�d�e�v�i�c�e�.

�C�M� �D�M�A� �C�M�:� �(�c�o�l�o�r� �m�a�p�)� �p�s�e�u�d�o� �d�e�v�i�c�e�.

�s�t�a�t�u�s�-�w�o�r�d�.

�A� �n�u�m�b�e�r� �w�h�o�s�e� �b�i�n�a�r�y� �b�i�t�s� �h�o�l�d� �s�t�a�t�u�s� �i�n�f�o�r�m�a�t�i�o�n�,� �s�e�e

�T�a�b�l�e�s� �7�-�3�,� �7�-�4�,� �7�-�5�,� �7�-�6�,� �7�-�7�,� �a�n�d� �7�-�8�.

�E�O�M�-�i�n�d�i�c�a�t�o�r�.

�S�e�e� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �E�O�M�-�i�n�d�i�c�a�t�o�r�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�D�E�S�C�R�I�P�T�I�O�N

�T�h�e� �D�e�v�i�c�e�-�S�t�a�t�u�s�-�R�e�p�o�r�t� �i�s� �s�e�n�t� �b�y� �t�h�e� �t�e�r�m�i�n�a�l� �t�o� �t�h�e� �h�o�s�t

�c�o�m�p�u�t�e�r� �i�n� �r�e�s�p�o�n�s�e� �t�o� �a� �R�E�P�O�R�T�-�D�E�V�I�C�E�-�S�T�A�T�U�S

�c�o�m�m�a�n�d�.

�W�h�e�n� �t�h�e� �t�e�r�m�i�n�a�l� �s�e�n�d�s� �a� �r�e�p�o�r�t� �t�o� �t�h�e� �h�o�s�t� �b�y�p�a�s�s� �m�o�d�e

�i�s� �e�n�t�e�r�e�d�.� �(�S�e�e� �E�N�T�E�R�-�B�Y�P�A�S�S�-�M�O�D�E�.�)

�S�i�g�-�c�h�a�r�.� �T�h�e� �f�i�r�s�t� �i�t�e�m� �i�n� �t�h�e� �r�e�p�o�r�t� �i�s� �t�h�e� �s�i�g�n�a�t�u�r�e� �c�h�a�r�a�c�-

�t�e�r�,� �a�s� �s�e�t� �b�y� �t�h�e� �m�o�s�t� �r�e�c�e�n�t� �S�E�T�-�R�E�P�O�R�T�-�S�I�G�-�C�H�A�R�S

�c�o�m�m�a�n�d�.� �I�f� �t�h�i�s� �c�h�a�r�a�c�t�e�r� �i�s�  ��u�,� �t�h�e�n� �i�t� �i�s� �o�m�i�t�t�e�d� �f�r�o�m� �t�h�e
�r�e�p�o�r�t�.

�D�e�v�i�c�e� �M�n�e�m�o�n�i�c�.� �T�h�e� �s�e�c�o�n�d� �i�t�e�m� �i�s� �a� �t�w�o�-�c�h�a�r�a�c�t�e�r

�d�e�v�i�c�e� �m�n�e�m�o�n�i�c�,� �s�e�n�t� �a�s� �t�w�o� �c�h�a�r�-�r�e�p�o�r�i�s�.� �T�h�e� �c�o�d�e�s

�w�h�i�c�h� �m�a�y� �o�c�c�u�r� �h�e�r�e� �a�r�e� �t�h�e� �f�i�r�s�t� �t�w�o� �c�h�a�r�a�c�t�e�r�s� �f�r�o�m� �t�h�e

�R�E�P�O�R�T�-�D�E�V�I�C�E�-�S�T�A�T�U�S� �c�o�m�m�a�n�d ��s� �d�e�v�i�c�e�-�s�p�e�c�i�f�i�e�r

�p�a�r�a�m�e�t�e�r�,� �i�f� �t�h�e� �p�a�r�a�m�e�t�e�r� �w�a�s� �v�a�l�i�d�,� �o�r� �t�w�o� �S�p� �c�h�a�r�a�c�t�e�r�s�.

�S�t�a�t�u�s�-�W�o�r�d�.� �T�h�e� �s�t�a�t�u�s�-�w�o�r�d� �p�a�r�a�m�e�t�e�r� �c�o�n�i�a�i�n�s� �a�n� �i�n�i�e�-

�g�e�r� �i�n� �t�h�e� �r�a�n�g�e� �f�r�o�m� �0� �t�o� �3�2�7�6�7�.� �W�h�e�n� �t�h�e� �i�n�t�e�g�e�r� �i�s� �r�e�p�r�e�-

�s�e�n�t�e�d� �a�s� �a� �1�5�-�b�i�t� �b�i�n�a�r�y� �n�u�m�e�r�a�l�,� �s�o�m�e� �o�f� �i�t�s� �b�i�t�s� �h�o�l�d

�s�t�a�t�u�s� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� �d�e�v�i�c�e� �n�a�m�e�d� �i�n� �t�h�e� �d�e�v�i�c�e

�m�n�e�m�o�n�i�c�.

�I�f� �t�h�e� �R�E�P�O�R�T�-�D�E�V�I�C�E�-�S�T�A�T�U�S� �c�o�m�m�a�n�d� �h�a�d� �a�n� �i�n�v�a�l�i�d

�d�e�v�i�c�e�-�s�p�e�c�i�f�i�e�r� �s�t�r�i�n�g�,� �o�r� �i�f� �t�h�e� �d�e�v�i�c�e� �i�s� �n�o�t� �p�r�e�s�e�n�t�,� �t�h�e�n

�t�h�e� �s�t�a�t�u�s�-�w�o�r�d� �p�a�r�a�m�e�t�e�r� �i�s� �0�.

�T�h�e� �s�t�a�t�u�s�-�w�o�r�d� �f�o�r� �t�h�e� �h�o�s�t� �c�o�m�m�u�n�i�c�a�t�i�o�n� �p�o�r�t� �(�H�O�)� �i�s

�a�l�w�a�y�s� �1�.

�7�-�6�3



�T�E�K� �C�O�M�M�A�N�D�S

�T�a�b�l�e� �7�-�3� �l�i�s�t�s� �t�h�e� �m�e�a�n�i�n�g�s� �o�f� �t�h�e� �b�i�t�s� �i�n� �t�h�e� �s�t�a�t�u�s� �i�n�t�e�g�e�r

�f�o�r� �a�l�l� �d�i�s�k� �d�r�i�v�e�s�.

�T�a�b�l�e� �7�-�4� �l�i�s�t�s� �t�h�e� �m�e�a�n�i�n�g�s� �o�f� �t�h�e� �b�i�t�s� �i�n� �t�h�e� �s�t�a�t�u�s� �i�n�t�e�g�e�r

�f�o�r� �a�n� �R�S�-�2�3�2� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t�.

�T�a�b�l�e� �7�-�5� �l�i�s�t�s� �t�h�e� �m�e�a�n�i�n�g� �o�f� �b�i�t�s� �i�n� �t�h�e� �s�t�a�t�u�s� �i�n�t�e�g�e�r� �f�o�r

�t�h�e� �O�p�t�i�o�n� �9� �s�c�r�e�e�n� �p�s�e�u�d�o� �d�e�v�i�c�e�.

�T�a�b�l�e� �7�-�6� �l�i�s�t�s� �t�h�e� �m�e�a�n�i�n�g� �o�f� �b�i�t�s� �i�n� �t�h�e� �s�t�a�t�u�s� �i�n�t�e�g�e�r� �f�o�r

�t�h�e� �c�o�l�o�r� �h�a�r�d�c�o�p�y� �i�n�t�e�r�f�a�c�e�.

�T�a�b�l�e� �7�-�7� �l�i�s�t�s� �t�h�e� �m�e�a�n�i�n�g� �o�f� �b�i�t�s� �i�n� �t�h�e� �s�t�a�t�u�s� �i�n�t�e�g�e�r� �f�o�r

�t�h�e� �D�M�A� �i�n�t�e�r�f�a�c�e�.

�T�a�b�l�e� �7�-�8� �l�i�s�t�s� �t�h�e� �m�e�a�n�i�n�g� �o�f� �b�i�t�s� �i�n� �t�h�e� �s�t�a�t�u�s� �i�n�t�e�g�e�r� �f�o�r

�t�h�e� �O�p�t�i�o�n� �3�A� �(�D�M�A� �i�n�t�e�r�f�a�c�e�)� �p�s�e�u�d�o� �d�e�v�i�c�e�s�.

�T�a�b�l�e� �7�-�3

�S�T�A�T�U�S� �I�N�T�E�G�E�R� �F�O�R� �D�I�S�K� �D�R�I�V�E

�B�1�5� �B�1�4� �B�1�3� �B�1�2� �B�1�1� �B�1�0� �B�S� �B�8� �B�7� �B�6� �B�5� �B�4� �B�3� �B�2� �B�1� �B�O

�X� �X� �X� �X� �X� �X� �X�X� �X� �W�R�X� �D� �X� �B�P

�T�h�e� �m�e�a�n�i�n�g�s� �o�f� �t�h�e� �b�i�t�s� �(�w�h�e�n� �s�e�t� �t�o� �1� �r�a�t�h�e�r� �t�h�a�n� �0�)� �a�r�e� �a�s

�f�o�l�l�o�w�s�:

�X� �R�e�s�e�r�v�e�d� �f�o�r� �f�u�t�u�r�e� �u�s�e�.

�W�_� �T�h�e� �d�i�s�k� �d�r�i�v�e� �w�r�i�t�e� �p�r�o�t�e�c�t� �s�w�i�t�c�h� �w�a�s� �o�n� �w�h�e�n� �t�h�e

�d�i�s�k� �d�r�i�v�e� �d�o�o�r� �w�a�s� �l�a�s�t� �c�l�o�s�e�d�.

�R�_� �T�h�e� �d�i�s�k� �d�r�i�v�e� �i�s� �r�e�a�d�y�.� �T�h�a�t� �i�s�,� �a� �d�i�s�k� �v�o�l�u�m�e� �i�s

�i�n�s�t�a�l�l�e�d� �a�n�d� �t�h�e� �d�o�o�r� �i�s� �c�l�o�s�e�d�.

�D� �A�d�o�u�b�l�e�-�s�i�d�e�d� �d�i�s�k�e�t�t�e� �i�s� �i�n�s�t�a�l�l�e�d�.

�B� �T�h�e� �d�i�s�k� �d�r�i�v�e� �i�s� �b�u�s�y� �(�p�e�r�f�o�r�m�i�n�g� �a� �r�e�a�d� �o�r� �w�r�i�t�e

�o�p�e�r�a�t�i�o�n�)�.

�P� �T�h�i�s� �d�i�s�k� �d�r�i�v�e� �i�s� �i�n�s�t�a�l�l�e�d� �i�n� �t�h�e� �t�e�r�m�i�n�a�l�.

�7�-�6�4

�T�a�b�l�e� �7�-�4

�S�T�A�T�U�S� �I�N�T�E�G�E�R� �F�O�R� �R�S�-�2�3�2� �P�E�R�I�P�H�E�R�A�L� �P�O�R�T

�B�1�5� �B�1�4� �B�1�3� �B�i�2� �B�1�1� �B�1�0� �B�9� �B�8� �B�7� �B�6� �B�5� �B�4� �B�3� �B�2� �B�i� �B�O

�X� �K�X� �X� �X� �X� �X� �K�X� �X�X�X�X�X� �X� �X�K� �B�P

�T�h�e� �m�e�a�n�i�n�g�s� �o�f� �t�h�e�s�e� �b�i�t�s� �(�w�h�e�n� �s�e�t� �t�o� �1� �r�a�t�h�e�r� �t�h�a�n� �0�)� �a�r�e

�a�s� �f�o�l�l�o�w�s�:

�X� �R�e�s�e�r�v�e�d� �f�o�r� �f�u�t�u�r�e� �u�s�e�.

�B�_� �P�e�r�i�p�h�e�r�a�l� �p�o�r�t� �i�s� �b�u�s�y�.

�P� �T�h�i�s� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t� �i�s� �i�n�s�t�a�l�l�e�d� �i�n� �t�h�e� �t�e�r�m�i�n�a�l�.� �(�T�h�i�s

�d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �m�e�a�n� �t�h�a�t� �t�h�e�r�e� �i�s� �a� �p�e�r�i�p�h�e�r�a�l
�b�h�,�l�a� �g�t� �n�t� �o�m� �R�B�m�e� �o�e� �b�e� �w�e� �e�t� �b�m� �e�S� �O�e� �r�e� �a�r�e� �r�a�r� �o�e� �|

�G�S�v�i�c�s� �a�v�l�a�c�n�c�d� �W�w� �w�i�s� �W�i�e� �p�e�r�i�p�n�c�i�a�l� �p�u�i�r�,�)

�T�a�b�l�e� �7�-�5

�S�T�A�T�U�S� �I�N�T�E�G�E�R� �F�O�R� �C�O�L�O�R� �H�A�R�D�C�O�P�Y� �I�N�T�E�R�F�A�C�E

�(�S�C�)

�B�1�5� �B�1�4� �B�1�3� �B�1�2� �B�1�1� �B�1�0� �B�9� �B�8� �B�7� �B�6� �B�5� �B�4� �B�3� �B�2� �B�1� �B�O

�X� �K�X� �X�X� �X�X� �X� �X� �X�X� �X� �K�X� �X� �X� �X� �X� �B�P

�T�h�e� �m�e�a�n�i�n�g�s� �o�f� �t�h�e�s�e� �b�i�t�s� �(�w�h�e�n� �s�e�t� �t�o� �1� �r�a�t�h�e�r� �t�h�a�n� �0�)� �a�r�e

�a�s� �f�o�l�l�o�w�s�:

�X� �R�e�s�e�r�v�e�d� �f�o�r� �f�u�t�u�r�e� �u�s�e�.

�B� �T�h�e� �s�c�r�e�e�n� �p�s�e�u�d�o� �d�e�v�i�c�e� �i�s� �b�u�s�y�.

�P� �T�h�e� �s�c�r�e�e�n� �p�s�e�u�d�o� �d�e�v�i�c�e� �i�s� �p�r�e�s�e�n�t�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



Table 7-6

STATUS INTEGER FOR COLOR HARDCOPY INTERFACE

(HC)

B15 B14 B13 B12 B11 B10 BS B8 B7 B6 B5 B4 B3 B2 Bt BO

X X X X X X XX t1AX XK C F B P

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

as follows:

X Reserved for future use.

| |The image is produced parallel with the long axis of

the media (as opposed to with the short axis).

A The copier has acknowledged a data transfer.

C Thecopier is connected and powered-up.

F Acopier fault condition exists.

B The copier is busy.

P Thecolor copier interface is present.

Table 7-7

STATUS INTEGER FOR DMA INTERFACE (DM)

B15 B14 B13 B12 B11 B10 B9 BS B7 B6é B5 B4 B3 B2 Bi BO

X X% X X KX KX XXXXK XX X MB P

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

as follows:

X Reserved for future use.

M_ DMaA/host interaction is in Single-cycle mode (as

opposed to Burst mode.)

The device is busy.

P The DMA interface is present.

4110 SERIES COMMAND REFERENCE

TEK COMMANDS

Table 7-8

STATUS INTEGER FOR OPTION 3A PSEUDO DEVICES

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

X X X KX X XK KX XX XXXX X BP

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

as follows:

X Reserved for future use.

B The pseudo device is busy.

P The pseudo device is present.

EOM-Indicator. The EOM-indicator serves to terminate the

report. If the terminal is not in block mode, this is just the

current KOL-string, as set by the most recent SET-EOL-

STRING command. Typically, it is a Sa character. If the ter-

minal is in block mode, the EOM-indicator is sent by ending

the bDiock and setting ine biock’s end-of-message bit. See

the EOM-indicator and block-control-bytes descriptions for

details.

REFERENCES

Char-report syntactic construct

Eom-indicator syntactic construct

Int-report syntactic construct

REPORT-DEVICE-STATUS command
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�T�E�K� �C�O�M�M�A�N�D�S

�D�I�A�L�O�G� �K�e�y

�D�E�S�C�R�I�P�T�I�O�N

�T�h�e� �D�I�A�L�O�G� �k�e�y� �h�a�s� �a�n� �e�f�f�e�c�t� �s�i�m�i�l�a�r� �t�o� �t�h�e� �S�E�T�-�D�I�A�L�O�G�-

�A�R�E�A�-�V�I�S�I�B�I�L�I�T�Y� �c�o�m�m�a�n�d�.� �P�r�e�s�s�i�n�g� �t�h�e� �k�e�y� �w�h�e�n� �t�h�e

�l�i�g�h�t� �i�s� �o�f�f� �t�u�r�n�s� �o�n� �t�h�e� �l�i�g�h�t� �i�n� �t�h�e� �k�e�y� �a�n�d� �c�a�u�s�e�s� �t�h�e� �t�e�r�m�i�-

�n�a�l� �t�o� �e�x�e�c�u�t�e� �a� �S�E�T�-�D�I�A�L�O�G�-�A�R�E�A�-�V�I�S�I�B�I�L�I�T�Y� �:� �1� �c�o�m�-

�m�a�n�d�,� �m�a�k�i�n�g� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �v�i�s�i�b�l�e�.� �P�r�e�s�s�i�n�g� �t�h�e� �k�e�y

�a�g�a�i�n� �t�u�r�n�s� �o�f�f� �t�h�e� �l�i�g�h�t� �i�n� �t�h�e� �k�e�y� �a�n�d� �c�a�u�s�e�s� �t�h�e� �t�e�r�m�i�n�a�l� �t�o

�e�x�e�c�u�t�e� �a� �S�E�T�-�D�I�A�L�O�G�-�A�R�E�A�-�V�I�S�I�B�I�L�I�T�Y� �:� �0� �c�o�m�m�a�n�d�,

�m�a�k�i�n�g� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �i�n�v�i�s�i�b�l�e�.

�T�h�i�s� �k�e�y� �d�o�e�s� �n�o�t� �a�u�t�o�-�r�e

�7�-�6�6

�R�E�F�E�R�E�N�C�E�S

�E�N�A�B�L�E�-�D�I�A�L�O�G�-�A�R�E�A� �c�o�m�m�a�n�d�.

�S�E�T�-�D�I�A�L�O�G�-�A�R�E�A�-�V�I�S�I�B�I�L�I�T�Y� �c�o�m�m�a�n�d�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�D�I�R�E�C�T�O�R�Y� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�T�E�K� �C�O�M�M�A�N�D�S

�O�P�T�I�O�N�S� �4�2�,� �4�3�,� �4�5

�E�o�J�D� �d�e�v�i�c�e�:�s�o�u�r�c�e� �[�s�t�r�i�n�g�:�s�e�p�a�r�a�t�o�r� �[�d�e�v�i�c�e�:�d�e�s�t�i�n�a�t�i�o�n�)�]

�S�e�t�u�p� �S�y�n�t�a�x

�D�I�R�E�C�T�O�R�Y� �S�e� �s�o�u�r�c�e� �T�O� �[�d�e�s�t�i�n�a�t�i�o�n�)�}

�P�A�R�A�M�E�T�E�R�S

�s�o�u�r�c�e

�T�h�e� �d�e�v�i�c�e� �o�r� �f�i�l�e�n�a�m�e� �f�o�r� �w�h�i�c�h� �a� �d�i�r�e�c�t�o�r�y� �i�s� �d�e�s�i�r�e�d�.

�V�a�l�i�d� �s�p�e�c�i�f�i�e�r�s� �a�r�e� �a�l�l� �d�i�s�k� �o�p�t�i�o�n� �d�e�v�i�c�e�s� �a�n�d� �f�i�l�e�s� �a�n�d

�t�h�e� �e�m�p�t�y� �s�i�r�i�n�g�.

�s�e�p�a�r�a�t�o�r

�E�m�p�t�y� �s�t�r�i�n�g� �o�r� �T�O�.

�d�e�s�t�i�n�a�t�i�o�n�.

�S�p�e�c�i�f�i�e�s� �t�h�e� �d�e�v�i�c�e� �t�o� �w�h�i�c�h� �t�h�e� �d�i�r�e�c�t�o�r�y� �i�n�f�o�r�m�a�t�i�o�n� �i�s

�t�o� �b�e� �s�e�n�t�.� �V�a�l�i�d� �d�e�s�t�i�n�a�t�i�o�n�s� �a�r�e� �t�h�e� �h�o�s�t� �c�o�m�p�u�t�e�r�,� �a�l�l

�d�i�s�k� �o�p�t�i�o�n� �f�i�l�e�s�,� �a�l�l� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t� �d�e�v�i�c�e�s�,� �t�h�e� �D�M�A

�i�n�t�e�r�f�a�c�e� �p�o�r�t�,�a�n�d� �t�h�e� �e�m�p�t�y� �s�t�r�i�n�g�.

�D�E�S�C�R�I�P�T�I�O�N

�T�h�e� �D�I�R�E�C�T�O�R�Y� �c�o�m�m�a�n�d� �s�e�n�d�s� �t�h�e� �d�i�r�e�c�t�o�r�y� �o�f� �t�h�e

�s�p�e�c�i�f�i�e�d� �d�e�v�i�c�e� �o�r� �f�i�l�e�,� �t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e

�o�r� �f�i�l�e�.� �T�h�e� �d�i�r�e�c�t�o�r�y� �i�s� �s�e�n�t� �a�s� �i�f� �i�t� �w�e�r�e� �a� �f�i�l�e� �b�e�i�n�g� �s�e�n�t� �b�y

�t�h�e� �C�O�P�Y� �c�o�m�m�a�n�d�,� �o�r� �i�f� �t�h�e� �d�e�s�t�i�n�a�t�i�o�n� �i�s� �t�h�e� �t�e�r�m�i�n�a�l

�s�c�r�e�e�n� �(�n�u�l�l� �p�a�r�a�m�e�t�e�r�)�,� �b�y� �t�h�e� �L�O�A�D� �c�o�m�m�a�n�d�.

�S�o�u�r�c�e�.� �I�f� �a� �d�i�s�k� �d�e�v�i�c�e� �i�s� �s�p�e�c�i�f�i�e�d� �w�i�t�h�o�u�t� �a� �f�i�l�e�n�a�m�e�,� �t�h�e

�e�n�t�i�r�e� �d�i�r�e�c�t�o�r�y� �o�f� �t�h�e� �c�u�r�r�e�n�t� �u�s�e�r� �n�u�m�b�e�r� �i�s� �s�e�n�t� �t�o� �t�h�e

�d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e�.� �A�n� �e�m�p�t�y� �s�t�r�i�n�g� �i�n� �t�h�i�s� �f�i�e�l�d� �i�s� �e�q�u�i�v�a�l�e�n�t

�t�o� �t�h�e� �d�e�f�a�u�l�t� �d�e�v�i�c�e�.� �I�f� �a� �f�i�l�e�n�a�m�e� �i�s� �s�p�e�c�i�f�i�e�d�,� �o�n�l�y� �t�h�e

�d�i�r�e�c�t�o�r�y� �e�n�t�r�y� �f�o�r� �t�h�a�t� �f�i�l�e� �i�s� �s�e�n�t�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�D�e�s�t�i�n�a�t�i�o�n�.� �T�h�e� �h�o�s�t� �(�H�O�:�}�,� �A�n�y� �d�i�s�k� �f�i�l�e

�f�a�c�e� �p�o�r�t�,� �a�n�d� �a�n�y� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t� �a�r�e� �v�a�l�i�d� �d�e�s�t�i�n�a�t�i�o�n�s�.� �A�n

�e�m�p�t�y� �s�t�r�i�n�g� �i�n� �t�h�i�s� �f�i�e�l�d� �s�e�n�d�s� �t�h�e� �d�i�r�e�c�t�o�r�y� �r�e�p�o�r�t� �t�o� �t�h�e� �t�e�r�-

�m�i�n�a�l� �s�c�r�e�e�n�.

�t�h�e� �D�M�A� �i�n�t�y�p� �C�O�I� �a�v�i�v�s�d� �i�n�t�e�r�-

�T�h�e� �d�i�r�e�c�t�o�r�y� �r�e�p�o�r�t� �i�n�c�l�u�d�e�s� �o�n�l�y� �t�h�e� �f�i�l�e�s� �t�h�a�t� �a�r�e�  ��o�w�n�e�d �
�b�y� �t�h�e� �c�u�r�r�e�n�t� �u�s�e�r�.� �T�h�a�t� �i�s�,� �o�n�l�y� �t�h�o�s�e� �f�i�l�e�s� �m�a�r�k�e�d� �w�i�t�h� �t�h�e

�c�u�r�r�e�n�t� �u�s�e�r�-�n�u�m�b�e�r� �a�r�e� �r�e�p�o�r�t�e�d�.� �S�e�e� �t�h�e� �S�E�T�-�U�S�E�R�-

�N�U�M�B�E�R� �c�o�m�a�n�d� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �w�s�e�r�-�n�u�m�b�e�r�s�.

�F�i�g�u�r�e� �7�-�4� �s�h�o�w�s�a� �t�y�p�i�c�a�l� �d�i�r�e�c�t�o�r�y� �r�e�p�o�r�t�,� �b�o�t�h� �f�o�r� �a� �d�i�s�k

�(�F�i�g�u�r�e� �7�-�4�A�)� �a�n�d� �f�o�r� �a� �s�i�n�g�l�e� �f�i�l�e� �(�F�i�g�u�r�e� �7�-�4�B�)�.� �N�o�t�e� �t�h�a�t� �f�i�l�e

�s�i�z�e� �i�s� �r�e�p�o�r�t�e�d� �o�n�l�y� �f�o�r� �a� �s�i�n�g�l�e� �f�i�l�e� �d�i�r�e�c�t�o�r�y� �r�e�p�o�r�t�.

�D�E�F�A�U�L�T�S

�s�o�u�r�c�e

�a�s� �s�h�i�p�p�e�d�  �� �n�o�n�e

�o�n� �p�o�w�e�r�-�u�p�  �� �n�o�n�e

�i�f� �o�m�i�t�t�e�d�  �� �e�m�p�t�y� �s�t�r�i�n�g

�S�e�p�a�r�a�t�o�r

�a�s� �s�h�i�p�p�e�d�  �� �n�o�n�e

�o�n� �p�o�w�e�r�-�u�p�  �� �n�o�n�e

�i�f� �o�m�i�t�t�e�d�  �� �e�m�p�t�y� �s�t�r�i�n�g

�d�e�s�t�i�n�a�t�i�o�n

�a�s� �s�h�i�p�p�e�d�  �� �n�o�n�e

�o�n� �p�o�w�e�r�-�u�p�  �� �n�o�n�e

�i�f� �o�m�i�t�t�e�d�  �� �e�m�p�t�y� �s�t�r�i�n�g

�7�-�6�7



�T�E�K� �C�O�M�M�A�N�D�S

�E�R�R�O�R�S
�J�D�3�0� �(�L�e�v�e�l� �2�)�:� �T�h�e� �s�p�e�c�i�f�i�e�d� �d�e�s�t�i�n�a�t�i�o�n� �d�o�e�s� �n�o�t� �e�x�i�s�t�.

�J�D�O�O� �(�L�e�v�e�l� �2�)�:� �U�n�r�e�c�o�g�n�i�z�e�d� �c�o�m�m�a�n�d�.� �(�D�i�s�k� �d�r�i�v�e� �J�D�3�1� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �d�e�s�t�i�n�a�t�i�o�n� �s�p�e�c�i�f�i�e�r�.

�o�p�t�i�o�n� �i�s� �n�o�t� �i�n�s�t�a�l�l�e�d�.�)
�;� �J�D�3�2� �(�L�e�v�e�l� �3�)�:� �O�u�t� �o�f� �m�e�m�o�r�y� �w�h�i�l�e� �p�a�r�s�i�n�g� �t�h�e� �p�a�r�a�m�e�-

�J�D�1�0� �(�L�e�v�e�l� �2�)�:� �T�h�e� �s�p�e�c�i�f�i�e�d� �s�o�u�r�c�e� �d�e�v�i�c�e� �d�o�e�s� �n�o�t� �e�x�i�s�t� �t�e�r�,� �o�r� �w�h�i�l�e� �e�x�e�c�u�t�i�n�g� �t�h�e� �c�o�m�m�a�n�d�.

�o�r� �c�a�n�n�o�t� �b�e� �f�o�u�n�d�.
�;� �.� �J�D�3�3� �(�L�e�v�e�l� �2�)�:� �P�a�r�a�m�e�t�e�r� �3� �c�o�n�t�e�x�t� �e�r�r�o�r�.� �(�T�h�e� �d�e�v�i�c�e

�J�D�1�1� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �s�o�u�r�c�e� �s�p�e�c�i�f�i�e�r�.� �s�p�e�c�i�f�i�e�d� �i�s� �n�o�t� �a� �v�a�l�i�d� �d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e�,
�J�D�1�2� �(�L�e�v�e�l� �3�)�:� �O�u�t� �o�f� �m�e�m�o�r�y� �w�h�i�l�e� �p�a�r�s�i�n�g� �t�h�e� �p�a�r�a�m�e�-� �o�r� �i�s� �w�r�i�t�e�-�p�r�o�t�e�c�t�e�d�.�)

�t�e�r�,� �o�r� �w�h�i�l�e� �e�x�e�c�u�t�i�n�g� �t�h�e� �c�o�m�m�a�n�d�.� �J�D�3�9� �(�L�e�v�e�l� �2�)�:� �H�a�r�d�w�a�r�e� �e�r�r�o�r� �f�o�r� �t�h�e� �d�e�s�t�i�n�a�t�i�o�n� �d�e�v�i�c�e�.
�J�D�1�3� �(�L�e�v�e�l� �2�)�:� �C�o�n�t�e�x�t� �e�r�r�o�r� �i�n� �p�a�r�a�m�e�t�e�r� �1�.� �(�T�h�e� �s�p�e�c�i�-� �(�I�/�O� �e�r�r�o�r�,� �w�r�i�t�e�-�p�r�o�t�e�c�t� �e�r�r�o�r�,� �d�i�s�k� �d�r�i�v�e

�f�i�e�d� �d�e�v�i�c�e� �i�s� �n�o�t� �a� �d�i�s�k� �d�r�i�v�e�,� �o�r� �f�a�i�l�e�d� �n�o�t� �r�e�a�d�y�,� �o�r� �D�M�A� �b�l�o�c�k� �t�r�a�n�s�f�e�r� �e�r�r�o�r�.�)
�r�e�a�d�i�n�g� �b�i�t� �m�a�p�.�)

�J�D�i�9� �(�L�e�v�e�i� �2�)�:� �D�i�s�k� �h�a�r�d�w�a�r�e� �e�r�r�o�r� �(�o�r� �d�r�i�v�e� �n�o�i� �r�e�a�d�y�)� �R�E�F�E�R�E�N�C�E�S

�f�o�r� �t�h�e� �d�i�s�k� �d�r�i�v�e� �w�h�o�s�e� �d�i�r�e�c�t�o�r�y� �i�s� �b�e�i�n�g

�r�e�q�u�e�s�t�e�d�.� �C�O�P�Y� �c�o�m�m�a�n�d

�J�D�2�0� �(�L�e�v�e�l� �2�)�:� �S�e�p�a�r�a�t�o�r� �p�a�r�a�m�e�t�e�r� �m�i�s�s�i�n�g�.� �D�e�v�i�c�e� �p�a�r�a�m�e�t�e�r� �t�y�p�e
�S�E�T�-�U�S�E�R�-�N�U�M�B�E�R� �c�o�m�m�a�n�d

�J�D�2�1� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �s�e�p�a�r�a�t�o�r� �(�m�u�s�t� �b�e� �e�m�p�t�y� �s�t�r�i�n�g� �o�r

�T�O�)�.

�J�D�2�2� �(�L�e�v�e�l� �3�)�:� �O�u�t� �o�f� �m�e�m�o�r�y� �w�h�i�l�e� �p�a�r�s�i�n�g� �t�h�e

�p�a�r�a�m�e�t�e�r�.

�D�R�I�V�E� �F�O�:� �U�S�E�R� �N�U�M�B�E�R� �1�2� �D�R�I�V�E� �F�O�:� �U�S�E�R� �N�U�M�B�E�R� �1�2

�-�~�N�A�M�E� �P�R�O�T�E�C�T� �-�N�A�M�E� �B�L�O�C�K�S� �P�R�O�T�E�C�T
�P�R�A�C�T�I�C�E�.� �E�X�E� �Y�E�S� �P�R�A�C�T�I�C�E�.� �E�X�E� �3�2� �N�O

�H�A�V�E�.�A� �N�O� �-

�G�O�O�D�.� �D�A�Y� �N�O� �-�E�N�T�R�I�E�S� �U�S�E�D�:� �6
�-� �-�E�N�T�R�I�E�S� �F�R�E�E�:� �3�1�4

�-�E�N�T�R�I�E�S� �U�S�E�D�:� �6� �-�~�B�L�O�C�K�S� �U�S�E�D�:� �3�2
�-�E�N�T�R�I�E�S� �F�R�E�E�:� �3�1�4� �-�B�L�O�C�K�S� �F�R�E�E�:� �2�7�6

�-�B�L�O�C�K�S� �U�S�E�D�:� �H�O� �-�B�L�O�C�K� �S�I�Z�E�:� �2�0�4�8
�-�B�L�O�C�K�S� �F�R�E�E�:� �2�6�8
�-�B�L�O�C�K� �S�I�Z�E�:� �2�0�4�8� �B

�3�8�9�2�-�6�9

�7�-�6�8

�F�i�g�u�r�e� �7�-�4�.� �D�i�r�e�c�t�o�r�y� �C�o�m�m�a�n�d� �R�e�p�o�r�t� �F�o�r�m�a�t�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�D�I�S�A�B�L�E�-�G�I�N� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�T�E�K� �C�O�M�M�A�N�D�S

�E�c�I�D� �_�i�n�t�:�d�e�v�i�c�e�-�f�u�n�c�t�i�o�n�-�c�o�d�e

�H�o�s�t� �S�y�n�t�a�x

�G�I�N�D�I�S�A�B�L�E� �S�e� �_ �� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n�-�c�o�d�e

�P�A�R�A�M�E�T�E�R�S

�d�e�v�i�c�e�-�f�u�n�c�t�i�o�n�-�c�o�d�e�.

�S�p�e�c�i�f�i�e�s� �t�h�e� �G�I�N� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �c�o�m�b�i�n�a�t�i�o�n� �w�h�i�c�h� �i�s

�b�e�i�n�g� �d�i�s�a�b�l�e�d�.� �F�o�r� �v�a�l�i�d� �v�a�l�u�e�s�,� �s�e�e� �E�N�A�B�L�E�-�G�I�N

�c�o�m�m�a�n�d�.

�D�E�S�C�R�I�P�T�I�O�N

�D�i�s�a�b�l�e�s� �t�h�e� �s�p�e�c�i�f�i�e�d� �G�I�N� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �c�o�m�b�i�n�a�t�i�o�n�.

�T�h�e� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �c�o�d�e�s� �a�r�e� �t�h�e� �s�a�m�e� �a�s� �f�o�r� �t�h�e� �E�N�A�B�L�E�-

�G�I�N� �c�o�m�m�a�n�d�;� �s�e�e� �t�h�e� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�a�t� �c�o�m�m�a�n�d� �f�o�r

�d�e�t�a�i�l�s�.� �H�o�w�e�v�e�r�,� �a� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �c�o�d�e� �:� �-�1� �d�i�s�a�b�l�e�s� �a�l�l

�d�e�v�i�c�e�s� �f�o�r� �w�h�i�c�h� �g�r�a�p�h�i�c� �i�n�p�u�t� �i�s� �e�n�a�b�l�e�d�.

�I�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �f�u�n�c�t�i�o�n� �i�s� �a�l�r�e�a�d�y� �d�i�s�a�b�l�e�d�,� �t�h�e� �c�o�m�m�a�n�d� �i�s

�i�g�n�o�r�e�d�.� �L�i�k�e�w�i�s�e�,� �i�f� �t�h�e� �s�p�e�c�i�f�i�e�d� �d�e�v�i�c�e� �i�s� �f�o�r� �a�n� �o�p�t�i�o�n

�w�h�i�c�h� �i�s� �n�o�t� �p�r�e�s�e�n�t�,� �t�h�e� �c�o�m�m�a�n�d� �i�s� �i�g�n�o�r�e�d�;� �a�n� �e�r�r�o�r� �i�s

�n�o�t� �g�e�n�e�r�a�t�e�d�.

�W�h�e�n� �a� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �c�o�m�b�i�n�a�t�i�o�n� �i�s� �d�i�s�a�b�l�e�d�,� �t�h�e� �t�e�r�m�i�-

�n�a�l� �s�e�n�d�s� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �G�/�N�-�r�e�p�o�r�t�-�s�e�q�u�e�n�c�e�,� �t�h�a�t� �i�s�,� �t�h�e

�a�p�p�r�o�p�r�i�a�t�e� �t�e�r�m�-�s�i�g�-�c�h�a�r� �a�n�d� �E�O�M�-�i�n�d�i�c�a�t�o�r�.� �S�e�e� �t�h�e

�G�I�N�-�r�e�p�o�r�t�-�s�e�q�u�e�n�c�e� �d�e�s�c�r�i�p�t�i�o�n� �f�o�r� �d�e�t�a�i�l�s�.

�T�h�i�s� �c�o�m�m�a�n�d� �d�i�s�a�b�l�e�s� �t�h�e� �G�I�N� �f�u�n�c�t�i�o�n� �o�n� �t�h�e� �n�a�m�e�d

�d�e�v�i�c�e�.� �I�t� �l�e�a�v�e�s� �t�h�e� �d�e�v�i�c�e� �a�n�d� �i�t�s� �p�o�r�t� �(�i�f� �a�n�y�)� �a�c�t�i�v�e� �a�n�d

�a�d�d�r�e�s�s�a�b�l�e� �f�o�r� �f�u�r�t�h�e�r� �a�c�t�i�o�n�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�E�P�R�O�R�S
�b�e�l� �A�E� �O�N�E�S�a�6� �a

�i�0�1�7� �(�L�e�v�e�l� �2�)�:� �i�n�v�a�l�i�d� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n�.� �(�S�e�e� �t�h�e

�E�N�A�B�L�E�-�G�I�N� �c�o�m�m�a�n�d� �f�o�r� �a� �t�a�b�l�e� �o�f

�d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �c�o�d�e�s�.�)

�R�E�F�E�R�E�N�C�E�S

�E�N�A�B�L�E�-�G�I�N� �c�o�m�m�a�n�d�.

�G�I�N�-�r�e�p�o�r�t�-�s�e�q�u�e�n�c�e� �m�e�s�s�a�g�e� �t�y�p�e�.
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�T�E�K� �C�O�M�M�A�N�D�S

�D�I�S�A�B�L�E�-�4�9�5�3�-�T�A�B�L�E�T�-�G�I�N� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�E�c�! �� �c�h�a�r�:�d�i�s�a�b�l�e�-�c�o�d�e

�P�A�R�A�M�E�T�E�R�S� �E�R�R�O�R�S

�d�i�s�a�b�l�e�-�c�o�d�e� �1�0�1�1� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n�.� �(�S�e�e� �t�h�e
�A�n�y� �o�t�h�e�r� �A�S�C�I�I� �c�h�a�r�a�c�t�e�r� �w�h�o�s�e� �s�e�c�o�n�d�-�l�e�a�s�t�-�s�i�g�n�i�f�i�-� �E�N�A�B�L�E�-�G�I�N� �c�o�m�m�a�n�d� �f�o�r� �a� �t�a�b�l�e� �o�f
�c�a�n�t� �b�i�t� �i�s� �z�e�r�o�,� �a�n�d� �w�h�o�s�e� �f�o�u�r�t�h�-�i�e�a�s�t�-�s�i�g�n�i�f�i�c�a�n�t� �a�d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �C�o�d�e�s�.�)
�b�i�t� �i�s� �o�n�e�.

�R�E�F�E�R�E�N�C�E�S

�D�E�S�C�R�I�P�T�I�O�N
�E�N�A�B�L�E�-�4�9�5�3�-�T�A�B�L�E�T�-�G�I�N� �c�o�m�m�a�n�d�.

�T�h�i�s� �d�i�s�a�b�l�e�s� �t�h�e� �t�e�r�m�i�n�a�l ��s� �e�m�u�l�a�t�i�o�n� �o�f� �a� �T�E�K�T�R�O�N�I�X

�4�0�1�0� �S�e�r�i�e�s� �t�e�r�m�i�n�a�l� �e�q�u�i�p�p�e�d� �w�i�t�h� �a� �4�9�5�3� �o�r� �4�9�5�4� �G�r�a�p�h�-

�i�c�s� �T�a�b�l�e�t�.

�7�-�7�0� �4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�D�I�S�M�O�U�N�T� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�T�E�K� �C�O�M�M�A�N�D�S

�O�P�T�I�O�N�S� �4�2�,� �4�3�,� �4�5

�E�c�J�J� �d�e�v�i�c�e�:�d�e�v�i�c�e

�S�e�t�u�p� �S�y�n�t�a�x

�D�I�S�M�O�U�N�T� �S�P� �d�e�v�i�c�e

�P�A�R�A�M�E�T�E�R�S

�d�e�v�i�c�e

�t�h�e� �n�a�m�e� �o�f� �t�h�e� �d�e�v�i�c�e� �t�o� �d�i�s�m�o�u�n�t�.� �V�a�l�i�d� �d�e�v�i�c�e�s� �a�r�e�:

�F�O�:� �O�p�t�i�o�n� �4�2� �a�n�d� �4�3� �d�i�s�k� �d�r�i�v�e�s

�F�1�:

�S�0�:�-�S�7�:� �O�p�t�i�o�n� �4�5� �d�e�v�i�c�e�s

�T�O�:� �-�T�7�:

�U�0�:� �-� �U�7�:

�V�0�:� �-� �V�7�:

�W�o�O�:�  ��-� �W�7�:

�X�0�:� �- �� �X�7�:

�Y�O�:� �~� �Y�7�:

�2�0�:� �-�Z�7�:

�D�E�S�C�R�I�P�T�I�O�N

�T�h�i�s� �c�o�m�m�a�n�d� �t�e�l�l�s� �t�h�e� �t�e�r�m�i�n�a�l� �t�h�a�t� �t�h�e� �d�i�s�k� �i�n� �t�h�e� �s�p�e�c�i�-

�f�i�e�d� �d�e�v�i�c�e� �h�a�s� �b�e�e�n� �r�e�p�l�a�c�e�d�,� �a�n�d� �t�h�a�t� �t�h�e� �t�e�r�m�i�n�a�l� �s�h�o�u�l�d

�s�c�a�n� �t�h�e� �n�e�w� �d�i�s�k� �t�o� �d�e�t�e�r�m�i�n�e� �d�a�t�a� �a�l�l�o�c�a�t�i�o�n� �a�n�d� �b�l�o�c�k�i�n�g

�b�e�f�o�r�e� �i�t� �p�e�r�f�o�r�m�s� �a�n�y� �f�u�r�t�h�e�r� �o�p�e�r�a�t�i�o�n�s� �o�n� �t�h�i�s� �d�r�i�v�e�.� �T�h�i�s

�c�o�m�m�a�n�d� �i�s� �n�e�c�e�s�s�a�r�y� �b�e�c�a�u�s�e� �t�h�e� �n�o�t� �a�l�l� �d�i�s�k� �d�e�v�i�c�e�s

�r�e�p�o�r�t� �a� �d�o�o�r�-�o�p�e�n� �c�o�n�d�i�t�i�o�n� �t�o� �t�h�e� �t�e�r�m�i�n�a�l�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�M�a�r�e
�W�w

�v�l� �n�n� �t�h� �m�i� �R�A�Q�N�E�T�A�D�T� �a�w�e� �m�a�n�n�e�d� �i�f�.�u� �G�O� �n�d� �t� �D�I�S�M�C� �i�t�:�W�I�N� �U�U�H�H�b�i�a�l�l�a

�@� �A�n� �i�n�p�u�t�/�o�u�t�p�u�t� �a�t�t�e�m�p�t� �f�a�i�l�s� �b�e�c�a�u�s�e� �t�h�e� �d�e�v�i�c�e� �i�s� �n�o�t

�r�e�a�d�y�.

�@� �T�h�e� �d�e�v�i�c�e� �r�e�p�o�r�t�s�  ��d�o�o�r� �o�p�e�n ��.

�@� �T�h�e� �t�e�r�m�i�n�a�l� �a�s� �j�u�s�t� �b�e�e�n� �t�u�r�n�e�d� �o�n� �(�i�.�e�.�,� �a�n� �o�p�e�r�a�t�i�o�n� �i�s

�t�h�e� �f�i�r�s�t� �t�o� �t�a�k�e� �p�l�a�c�e� �o�n� �t�h�e� �d�e�v�i�c�e� �s�i�n�c�e� �t�h�e� �t�e�r�m�i�n�a�l

�h�a�s� �b�e�e�n� �t�u�r�n�e�d� �o�n�)�.

�@� �N�o�n�-�r�e�m�o�v�a�b�l�e� �m�e�d�i�a� �(�e�.�g�.� �W�i�n�c�h�e�s�t�e�r�s�)� �n�e�v�e�r� �n�e�e�d� �t�o

�b�e� �d�i�s�m�o�u�n�t�e�d�.

�D�E�F�A�U�L�T�S

�d�e�v�i�c�e

�a�s� �s�h�i�p�p�e�d�  �� �n�o�n�e

�o�n� �p�o�w�e�r�-�u�p�  �� �n�o�n�e

�i�f� �o�m�i�t�t�e�d�  �� �O�p�t�i�o�n�s� �4�2�,� �4�3�:� �F�O�:

�O�p�t�i�o�n� �4�5� �o�n�l�y�:� �t�h�e� �f�i�r�s�t� �d�e�v�i�c�e� �c�o�n�n�e�c�t�e�d

�n�o� �d�i�s�k� �o�p�t�i�o�n�s�:� �e�r�r�o�r� �J�J�O�O

�E�R�R�O�R�S

�J�J�O�O� �(�L�e�v�e�l� �0�)�:� �U�n�r�e�c�o�g�n�i�z�e�d� �c�o�m�m�a�n�d�;� �f�i�r�m�w�a�r�e� �i�s� �V�e�r�-

�s�i�o�n� �3� �o�r� �e�a�r�l�i�e�r�,� �o�r� �t�h�e�r�e� �a�r�e� �n�o� �d�i�s�k

�o�p�t�i�o�n�s� �i�n�s�t�a�l�l�e�d�.

�J�J�1�0� �(�L�e�v�e�l� �2�)�:� �T�h�e� �d�e�v�i�c�e� �p�a�r�a�m�e�t�e�r� �d�o�e�s� �n�o�t� �e�x�i�s�t�.

�J�J�1�1�.� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �d�e�v�i�c�e� �p�a�r�a�m�e�t�e�r�.

�J�J�1�3� �(�L�e�v�e�l� �2�)�:� �P�a�r�a�m�e�t�e�r�1� �c�o�n�t�e�x�t� �e�r�r�o�r� �(�n�o�t� �a� �v�a�l�i�d

�d�e�v�i�c�e�,� �o�r� �d�e�v�i�c�e� �i�s� �b�u�s�y�)�.
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�T�E�K� �C�O�M�M�A�N�D�S

�D�R�A�W� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�E�c�L�G� �x�y�:�p�o�s�i�t�i�o�n

�S�e�t�u�p� �S�y�n�t�a�x

�E�c�L�G�S�p� �p�o�s�i�t�i�o�n

�P�A�R�A�M�E�T�E�R�S� �D�E�F�A�U�L�T�S

�p�o�s�i�t�i�o�n� �(�4�1�1�2�,� �4�1�1�3�:� �X� �=� �0� �t�o� �4�0�9�5�,� �Y� �=� �0� �t�o� �4�0�9�5�;� �p�o�s�i�t�i�o�n

�4�1�1�5�:� �X� �=� �-�2�3�1� �t�o� �(�2�3�1�)�-�1�,�Y� �=� �-�2�5�1� �t�o� �(�2�5�"�)�-�1�)� �a�s� �s�h�i�p�p�e�d�  �� �n�o�n�e

�S�p�e�c�i�f�i�e�s� �t�h�e� �e�n�d� �p�o�i�n�t� �o�f� �t�h�e� �v�e�c�t�o�r� �t�o� �b�e� �d�r�a�w�n�.� �o�n� �p�o�w�e�r�-�u�p�  �� �n�o�n�e
�i�f� �o�m�i�t�t�e�d�  �� �0�,�0

�D�E�S�C�R�I�P�T�I�O�N
�E�R�R�O�R�S

�T�h�e� �D�R�A�W� �c�o�m�m�a�n�d� �c�a�u�s�e�s� �t�h�e� �t�e�r�m�i�n�a�l� �t�o� �d�r�a�w� �a� �v�e�c�t�o�r

�(�a� �l�i�n�e�)� �f�r�o�m� �t�h�e� �c�u�r�r�e�n�t� �g�r�a�p�h�i�c� �b�e�a�m� �p�o�s�i�t�i�o�n� �t�o� �t�h�e� �p�o�i�n�t� �L�G�1�1� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �p�o�s�i�t�i�o�n� �(�4�1�1�2�,� �4�1�1�3�:� �X� �a�n�d� �Y� �b�o�t�h

�s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �c�o�m�m�a�n�d ��s� �p�a�r�a�m�e�t�e�r�.� �T�h�e� �v�e�c�t�o�r� �i�s� �d�r�a�w�n� �r�a�n�g�e� �f�r�o�m� �0� �t�o� �4�0�9�5�;� �4�1�1�5�:� �X� �a�n�d� �Y� �b�o�t�h
�i�n� �t�h�e� �c�u�r�r�e�n�t� �l�i�n�e� �s�t�y�l�e� �a�n�d� �l�i�n�e� �i�n�d�e�x�.� �T�h�e� �g�r�a�p�h�i�c� �b�e�a�m� �r�a�n�g�e� �f�r�o�m� �-�2�°�'� �t�o� �2�3�'�-�1�)�.
�p�o�s�i�t�i�o�n� �i�s� �u�p�d�a�t�e�d� �t�o� �t�h�e� �e�n�d� �p�o�i�n�t� �o�f� �t�h�e� �v�e�c�t�o�r�.

�T�h�e� �D�R�A�W� �c�o�m�m�a�n�d� �h�a�s� �t�w�o� �f�o�r�m�a�t�s�:� �e�x�p�l�i�c�i�t� �a�n�d� �i�m�p�l�i�c�i�t�.� �R�E�F�E�R�E�N�C�E�S
�T�h�e� �e�x�p�l�i�c�i�t� �D�R�A�W� �c�o�m�m�a�n�d� �i�s� �-�c�L�G� �x�y�.� �I�t� �d�o�e�s� �n�o�t� �d�e�p�e�n�d

�u�p�o�n� �o�r� �c�h�a�n�g�e� �t�h�e� �t�e�r�m�i�n�a�l ��s� �m�o�d�e�;� �i�t� �i�s� �e�x�e�c�u�t�e�d� �a�s� �a�n�y� �E�N�T�E�R�-�V�E�C�T�O�R�-�M�O�D�E� �c�o�m�m�a�n�d
�o�t�h�e�r� �e�s�c�a�p�e�-�s�e�q�u�e�n�c�e� �c�o�m�m�a�n�d�.� �M�O�V�E� �c�o�m�m�a�n�d

�S�E�T�-�L�I�N�E�-�I�N�D�E�X� �c�o�m�m�a�n�d

�T�h�e� �i�m�p�l�i�c�i�t� �D�R�A�W� �c�o�m�m�a�n�d� �s�y�n�t�a�x� �i�s� �a�n� �x�y� �w�h�e�n� �t�h�e� �t�e�r�-� �S�E�T�-�L�I�N�E�-�S�T�Y�L�E� �c�o�m�m�a�n�d
�m�i�n�a�l� �i�s� �i�n� �V�e�c�t�o�r� �m�o�d�e� �a�n�d� �t�h�e� �m�o�v�e�/�d�r�a�w� �f�l�a�g� �i�s� �s�e�t� �t�o

�d�r�a�w�.� �T�h�e� �E�N�T�E�R�-�V�E�C�T�O�R�-�M�O�D�E� �c�o�m�m�a�n�d� �(�t�h�e� �@�s� �c�h�a�r�-
�a�c�t�e�r�)� �p�u�t�s� �t�h�e� �t�e�r�m�i�n�a�l� �i�n�t�o� �V�e�c�t�o�r� �m�o�d�e� �a�n�d� �s�e�t�s� �t�h�e� �m�o�v�e�/

�d�r�a�w� �f�l�a�g� �t�o� �m�o�v�e�.� �T�h�e� �f�i�r�s�t� �x�y� �t�h�a�t� �i�s� �n�o�t� �p�a�r�t� �o�f� �a�n

�e�s�c�a�p�e�-�s�e�q�u�e�n�c�e� �c�o�m�m�a�n�d� �a�f�t�e�r� �t�h�e�  ��s� �c�a�u�s�e�s� �a� �m�o�v�e�,

�a�n�d� �s�e�t�s� �t�h�e� �m�o�v�e�/�d�r�a�w� �f�l�a�g� �t�o� �d�r�a�w�.� �A� �®�.� �c�h�a�r�a�c�t�e�r� �a�l�s�o

�s�e�t�s� �t�h�e� �m�o�v�e�/�d�r�a�w� �f�l�a�g� �t�o� �d�r�a�w�.

�7�-�7�2� �4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�D�R�A�W�-�M�A�R�K�E�R� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�T�E�K� �C�O�M�M�A�N�D�S

�E�c�L�H�_� �x�y�:�m�a�r�k�e�r�-�p�o�s�i�t�i�o�n

�S�e�t�u�p� �S�y�n�t�a�x

�E�c�L�H�S�p� �m�a�r�k�e�r�-�p�o�s�i�t�i�o�n

�m�a�r�k�e�r�-�p�o�s�i�t�i�o�n� �(�4�1�1�2�,� �4�1�1�3�:� �X� �=� �0� �t�o� �4�0�9�5�,� �Y� �=� �O�t�o� �4�0�9�5�;

�4�1�1�5�:� �X� �=� �-�2�3�'� �t�o� �2�3�'�-�1�,� �Y� �=� �-�2�5�'� �t�o� �2�9�'�-�1�)

�T�h�e� �p�o�s�i�t�i�o�n� �i�n� �t�e�r�m�i�n�a�l� �s�p�a�c�e� �a�t� �w�h�i�c�h� �a� �m�a�r�k�e�r� �i�s

�d�r�a�w�n�.

�D�E�S�C�R�I�P�T�I�O�N

�T�h�e� �D�R�A�W�-�M�A�R�K�E�R� �c�o�m�m�a�n�d� �d�r�a�w�s� �a� �m�a�r�k�e�r� �o�f� �t�h�e� �c�u�r�-

�r�e�n�t� �m�a�r�k�e�r� �t�y�p�e� �a�t� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�o�i�n�t�.� �T�h�e� �m�a�r�k�e�r� �i�s� �d�r�a�w�n

�i�n� �t�h�e� �c�u�r�r�e�n�t� �l�i�n�e� �i�n�d�e�x�,� �a�s� �s�e�t� �b�y� �t�h�e� �m�o�s�t� �r�e�c�e�n�t� �S�E�T�-

�L�I�N�E�-�I�N�D�E�X� �c�o�m�m�a�n�d�.� �T�h�e� �g�r�a�p�h�i�c� �b�e�a�m� �p�o�s�i�t�i�o�n� �i�s

�u�p�d�a�t�e�d� �t�o� �t�h�e� �s�p�e�c�i�f�i�e�d� �p�o�i�n�t�.

�T�h�e� �D�R�A�W�-�M�A�R�K�E�R� �c�o�m�m�a�n�d� �r�e�c�e�i�v�e�d� �d�u�r�i�n�g� �a� �p�a�n�e�l

�d�e�f�i�n�i�t�i�o�n� �d�o�e�s� �n�o�t� �d�r�a�w� �a� �m�a�r�k�e�r�.� �I�n�s�t�e�a�d�,� �i�t� �d�e�f�i�n�e�s� �a� �v�e�r�-

�t�e�x� �o�f� �t�h�e� �p�a�n�e�l�.

�M�a�r�k�e�r�s� �a�r�e� �c�l�i�p�p�e�d� �a�t� �t�h�e� �w�i�n�d�o�w� �e�d�g�e� �i�n� �4�1�1�2�,� �4�1�1�3�,� �a�n�d

�4�1�1�5� �t�e�r�m�i�n�a�l�s�,� �a�n�d� �a�t� �t�h�e� �e�d�g�e� �o�f� �t�e�r�m�i�n�a�l� �s�p�a�c�e� �i�n� �4�1�1�4

�a�n�d� �4�1�1�6� �t�e�r�m�i�n�a�l�s�.

�T�h�e� �D�R�A�W�-�M�A�R�K�E�R� �c�o�m�m�a�n�d� �h�a�s� �t�w�o� �f�o�r�m�a�t�s�:� �e�x�p�l�i�c�i�t

�a�n�d� �i�m�p�l�i�c�i�t�.� �T�h�e� �e�x�p�l�i�c�i�t� �D�R�A�W�-�M�A�R�K�E�R� �c�o�m�m�a�n�d� �i�s� �F�c�L�H

�x�y�.� �I�t� �d�o�e�s� �n�o�t� �d�e�p�e�n�d� �u�p�o�n� �o�r� �c�h�a�n�g�e� �t�h�e� �t�e�r�m�i�n�a�l ��s� �m�o�d�e�;

�i�t� �i�s� �e�x�e�c�u�t�e�d� �a�s� �a�n�y� �o�t�h�e�r� �e�s�c�a�p�e�-�s�e�q�u�e�n�c�e� �c�o�m�m�a�n�d�.

�T�h�e� �i�m�p�l�i�c�i�t� �D�R�A�W�-�M�A�R�K�E�R� �c�o�m�m�a�n�d� �s�y�n�t�a�x� �i�s� �a�n� �x�y

�w�h�e�n� �t�h�e� �t�e�r�m�i�n�a�l� �i�s� �i�n� �M�a�r�k�e�r� �m�o�d�e�.� �T�h�e� �E�N�T�E�R�-

�M�A�R�K�E�R�-�M�O�D�E� �c�o�m�m�a�n�d� �(�t�h�e� �*�s� �c�h�a�r�a�c�t�e�r�)� �p�u�t�s� �t�h�e� �t�e�r�-

�m�i�n�a�l� �i�n�t�o� �M�a�r�k�e�r� �m�o�d�e�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�m�a�r�k�e�r�-�p�o�s�i�t�i�o�n

�a�s� �s�h�i�p�p�e�d�  �� �n�o�n�e

�o�n� �p�o�w�e�r�-�u�p�  �� �n�o�n�e

�i�f� �o�m�i�t�t�e�d�  �� �0�,�0

�E�R�R�O�R�S

�L�H�1�1� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �m�a�r�k�e�r�-�p�o�s�i�t�i�o�n� �(�4�1�1�2�,� �4�1�1�3�:� �X

�a�n�d� �Y� �b�o�t�h� �r�a�n�g�e� �f�r�o�m� �0� �t�o� �4�0�9�5�;� �4�1�1�5�:� �X

�a�n�d� �Y� �b�o�t�h� �r�a�n�g�e� �f�r�o�m�  ��2�°�"� �t�o� �2�3�' ��1�)�.

�R�E�F�E�R�E�N�C�E�S

�E�N�T�E�R�-�M�A�R�K�E�R�-�M�O�D�E� �c�o�m�m�a�n�d

�S�E�T�-�L�I�N�E�-�I�N�D�E�X� �c�o�m�m�a�n�d

�S�E�T�-�M�A�R�K�E�R�-�T�Y�P�E� �c�o�m�m�a�n�d

�7�-�7�3



�T�E�K� �C�O�M�M�A�N�D�S

�D�R�A�W�-�R�E�C�T�A�N�G�L�E� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�4�1�1�5

�E�c�U�R� �x�y�-�a�r�r�a�y�:�o�p�p�o�s�i�t�e�-�c�o�r�n�e�r�s

�S�e�t�u�p� �S�y�n�t�a�x

�E�c�U�R�S�p� �o�p�p�o�s�i�t�e�-�c�o�r�n�e�r�s

�P�A�R�A�M�E�T�E�R�S

�o�p�p�o�s�i�t�e�-�c�o�r�n�e�r�s

�A�n� �x�y�-�a�r�r�a�y� �c�o�n�t�a�i�n�i�n�g� �p�a�i�r�s� �o�f� �x�y� �c�o�o�r�d�i�n�a�t�e�s�.� �E�a�c�h� �p�a�i�r

�o�f� �x�y�s� �r�e�p�r�e�s�e�n�t�s� �o�p�p�o�s�i�t�e� �c�o�r�n�e�r�s� �o�f� �a� �r�e�c�t�a�n�g�l�e� �t�o� �b�e

�d�r�a�w�n� �a�n�d� �f�i�l�l�e�d�.� �I�n� �C�o�o�r�d�i�n�a�t�e� �m�o�d�e� �0�,� �a�l�l� �c�o�o�r�d�i�n�a�t�e�s

�a�r�e� �a�b�s�o�l�u�t�e�.� �I�n� �C�o�o�r�d�i�n�a�t�e� �m�o�d�e� �1�,� �t�h�e� �f�i�r�s�t� �a�r�r�a�y� �c�o�o�r�-

�d�i�n�a�t�e� �i�s� �a�b�s�o�l�u�t�e� �a�n�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�o�r�d�i�n�a�t�e�s� �a�r�e� �r�e�l�a�-

�t�i�v�e� �(�s�e�e� �t�h�e� �S�E�T�-�C�O�O�R�D�I�N�A�T�E�-�M�O�D�E� �c�o�m�m�a�n�a�)�.

�D�E�S�C�R�I�P�T�I�O�N

�T�h�i�s� �c�o�m�m�a�n�d� �d�r�a�w�s� �r�e�c�t�a�n�g�u�l�a�r� �p�a�n�e�l�s� �i�n� �t�e�r�m�i�n�a�l� �s�p�a�c�e�.

�T�h�e� �a�c�t�u�a�l� �a�c�t�i�o�n� �d�e�p�e�n�d�s� �o�n� �w�h�e�t�h�e�r� �a� �p�a�n�e�l�-�b�o�u�n�d�a�r�y�-

�d�e�f�i�n�i�t�i�o�n� �i�s� �c�u�r�e�n�t�l�y� �o�p�e�n�.

�F�o�r� �e�a�c�h� �p�a�i�r� �o�f� �x�y� �c�o�o�r�d�i�n�a�t�e�s� �i�n� �t�h�e� �o�p�p�o�s�i�t�e�-�c�o�r�n�e�r�s

�p�a�r�a�m�e�t�e�r�,� �a�c�t�i�o�n�s� �e�q�u�i�v�a�l�e�n�t� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�m�m�a�n�d�s

�a�r�e� �p�e�r�f�o�r�m�e�d�:

�B�E�G�I�N�-�P�A�N�E�L�-�B�O�U�N�D�A�R�Y�:� �u�p�p�e�r�-�r�i�g�h�t� �x�y�,

�d�r�a�w�-�b�o�u�n�d�a�r�y�-�m�o�d�e

�D�R�A�W�:� �l�o�w�e�r�-�r�i�g�h�t� �x�y

�D�R�A�W�:� �l�o�w�e�r�-�l�e�f�t� �x�y

�D�R�A�W�:� �u�p�p�e�r�-�l�e�f�t� �x�y

�D�R�A�W�:� �u�p�p�e�r�-�r�i�g�h�t� �x�y

�E�N�D�-�P�A�N�E�L� �(�s�e�e� �n�o�t�e�)

�7�-�7�4

�D�r�a�w�-�B�o�u�n�d�a�r�y�-�M�o�d�e�.� �T�h�e� �d�r�a�w�-�b�o�u�n�d�a�r�y�-�m�o�d�e� �i�s� �a�s� �s�e�t

�b�y� �t�h�e� �l�a�s�t� �S�E�T�-�D�R�A�W�-�B�O�U�N�D�A�R�Y�-�M�O�D�E� �c�o�m�m�a�n�d�.

�B�e�a�m� �P�o�s�i�t�i�o�n�.� �T�h�e� �f�i�n�a�l� �b�e�a�m� �p�o�s�i�t�i�o�n� �a�f�t�e�r� �t�h�i�s� �c�o�m�m�a�n�d

�i�s� �t�h�e� �u�p�p�e�r�-�r�i�g�h�t� �c�o�r�n�e�r� �o�f� �t�h�e� �l�a�s�t� �r�e�c�t�a�n�g�l�e� �d�r�a�w�n�.

�N�O�T�E

�I�f� �t�h�e� �D�R�A�W�-�R�E�C�T�A�N�G�L�E� �c�o�m�m�a�n�d� �i�s� �i�s�s�u�e�d

�w�i�t�h�i�n� �a� �p�a�n�e�l�-�b�o�u�n�d�a�r�y�-�d�e�f�i�n�i�t�i�o�n�,� �t�h�e� �E�N�D�-

�P�A�N�E�L� �a�c�t�i�o�n� �i�s� �n�o�t� �p�e�r�f�o�r�m�e�d� �f�o�r� �t�h�e� �l�a�s�t� �p�a�i�r� �o�f

�x�y�s�.� �T�h�i�s� �a�l�l�o�w�s� �t�h�e� �p�a�n�e�l� �t�o� �b�e� �e�x�t�e�n�d�e�d� �b�e�y�o�n�d

�t�h�e� �s�e�r�i�e�s� �o�f� �r�e�c�t�a�n�g�l�e�s� �w�i�t�h� �M�O�V�E�,� �D�R�A�W�,� �a�n�d

�D�R�A�W�-�M�A�R�K�E�R� �c�o�m�m�a�n�d�s�.� �A�l�s�o�,� �i�f� �r�e�c�t�a�n�g�l�e�s

�o�v�e�r�l�a�p�,� �t�h�e�y� �b�e�h�a�v�e� �a�s� �m�u�l�t�i�p�l�e� �b�o�u�n�d�a�r�i�e�s� �t�o� �o�n�e

�p�a�n�e�l�.

�T�h�e� �r�e�c�t�a�n�g�u�l�a�r� �p�a�n�e�l�s� �a�r�e� �f�i�l�l�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �m�o�s�t

�r�e�c�e�n�t� �S�E�L�E�C�T�-�F�I�L�L�-�P�A�T�T�E�R�N� �a�n�d� �S�E�T�-�P�A�N�E�L�-�F�I�L�L�I�N�G�-

�M�O�D�E� �c�o�m�m�a�n�d�s�.� �T�h�e�y� �a�r�e� �f�i�l�l�e�d� �f�a�s�t�e�s�t� �i�f� �t�h�e� �f�i�l�l� �p�a�t�t�e�r�n� �i�s

�n�e�g�a�t�i�v�e�,� �a�n�d�,� �i�f� �i�n� �a� �s�e�g�m�e�n�t�,� �t�h�e� �i�m�a�g�e� �t�r�a�n�s�f�o�r�m� �f�o�r� �t�h�e

�s�e�g�m�e�n�t� �i�s� �t�h�e� �p�o�w�e�r�-�u�p� �d�e�f�a�u�l�t�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�D�E�F�A�U�L�T�S

�o�p�p�o�s�i�t�e�-�c�o�r�n�e�r�s

�a�s� �s�h�i�p�p�e�d�  �� �n�o�n�e

�o�n� �p�o�w�e�r�-�u�p�  �� �n�o�n�e

�i�f� �o�m�i�t�t�e�d�  �� �e�r�r�o�r� �U�R�1�1

�E�R�R�O�R�S

�U�R�O�O� �(�L�e�v�e�l� �0�)�:� �U�n�r�e�c�o�g�n�i�z�e�d� �c�o�m�m�a�n�d�.� �(�T�e�r�m�i�n�a�l� �i�s� �n�o�t

�a� �4�1�1�5�.�)

�U�R�1�i�1� �(�L�e�v�e�l� �2�)�:� �I�n�v�a�l�i�d� �o�p�p�o�s�i�t�e�-�c�o�r�n�e�r�s� �a�r�r�a�y�.� �(�T�h�e�r�e

�m�u�s�t� �b�e� �a�n� �e�v�e�n� �n�u�m�b�e�r� �o�f� �x�y�s� �i�n� �t�h�e

�a�r�r�a�y�.� �E�a�c�h� �o�f� �t�h�e�s�e� �m�u�s�t� �r�a�n�g�e� �f�r�o�m� �-�2�°�"

�t�o� �2�°�'�-�1�;� �a�r�r�a�y� �l�e�n�g�t�h� �m�u�s�t� �b�e� �f�r�o�m� �0� �t�o

�6�5�5�3�5�.�)

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�T�E�K� �C�O�M�M�A�N�D�S

�R�E�F�E�R�E�N�C�E�S

�B�E�G�I�N�-�P�A�N�E�L�-�B�O�U�N�D�A�R�Y� �c�o�m�m�a�n�d

�E�N�D�-�P�A�N�E�L� �c�o�m�m�a�n�d

�S�E�T�-�C�O�O�R�D�I�N�A�T�E�-�M�O�D�E� �c�o�m�m�a�n�d

�S�E�T�-�D�R�A�W�-�B�O�U�N�D�A�R�Y�-�M�O�D�E� �c�o�m�m�a�n�d

�S�E�L�E�C�T�-�F�I�L�L�-�P�A�T�T�E�R�N� �c�o�m�m�a�n�d

�S�E�T�-�P�A�N�E�L�-�F�I�L�L�I�N�G�-�M�O�D�E� �c�o�m�m�a�n�d

�7�-�7�5



�T�E�K� �C�O�M�M�A�N�D�S

�E�N�A�B�L�E�-�D�I�A�L�O�G�-�A�R�E�A� �C�o�m�m�a�n�d

�H�o�s�t� �S�y�n�t�a�x

�E�c�K�A� �_�i�n�t�:�e�n�a�b�l�e�-�m�o�d�e

�S�e�t�u�p� �S�y�n�t�a�x

�;� �D�A�E�N�A�B�L�E� �S�p� �e�n�a�b�l�e�-�m�o�d�e
�|

�P�A�R�A�M�E�T�E�R�S� �D�E�S�C�R�I�P�T�I�O�N

�e�n�a�b�l�e�-�m�o�d�e� �(�0� �o�r� �1�)�.� �I�f� �e�n�a�b�l�e�-�m�o�d�e� �i�s� �1�,� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �i�s� �e�n�a�b�l�e�d�.� �A�l�l� �a�l�p�h�a�t�e�x�t

�S�p�e�c�i�f�i�e�s� �w�h�e�t�h�e�r� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �i�s� �t�o� �b�e� �e�n�a�b�l�e�d� �o�r� �d�i�s�-� �i�s� �d�i�r�e�c�t�e�d� �t�o� �t�h�e� �d�i�a�l�o�g� �a�r�e�a�,� �a�t� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �t�h�e� �d�i�a�l�o�g

�a�b�l�e�d�.� �S�e�t�u�p� �m�o�d�e� �p�a�r�a�m�e�t�e�r�s� �a�r�e� �Y�E�S� �a�n�d� �N�O�.� �a�r�e�a� �c�u�r�s�o�r�.� �T�h�i�s� �o�c�c�u�r�s� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �i�s
�0� �N�O�:� �d�i�s�a�b�l�e�s� �t�h�e� �d�i�a�l�o�g� �a�r�e�a�.� �v�i�s�i�b�l�e�.� �(�I�f� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �i�s� �i�n�v�i�s�i�b�l�e�,� �t�h�e� �o�p�e�r�a�t�o�r� �c�a�n�n�o�t

�s�e�e� �t�h�e� �a�l�p�h�a�t�e�x�t� �b�e�i�n�g� �s�e�n�t� �t�h�e�r�e�.�)

�1� �Y�E�S�;� �e�n�a�b�l�e�s� �t�h�e� �d�i�a�l�o�g� �a�r�e�a�.

�l�f� �e�n�a�b�l�e�-�m�o�d�e� �i�s� �0�,� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �i�s� �d�i�s�a�b�l�e�d�.� �A�l�p�h�a�t�e�x�t� �i�s

�d�i�r�e�c�t�e�d� �t�o� �t�h�e� �g�r�a�p�h�i�c�s� �a�r�e�a�,� �a�t� �t�h�e� �c�u�r�r�e�n�t� �g�r�a�p�h�i�c� �b�e�a�m

�p�o�s�i�t�i�o�n�.� �T�h�e� �g�r�a�p�h�i�c� �b�e�a�m� �p�o�s�i�t�i�o�n� �i�s� �u�p�d�a�t�e�d� �t�o� �p�o�i�n�t� �t�o

�t�h�e� �l�o�w�e�r� �l�e�f�t� �c�o�r�n�e�r� �o�f� �t�h�e� �a�l�p�h�a� �c�u�r�s�o�r�.

�W�i�t�h� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �d�i�s�a�b�l�e�d�,� �t�h�e� �t�e�r�m�i�n�a�l� �e�m�u�l�a�t�e�s� �m�o�r�e

�c�l�o�s�e�l�y� �T�E�K�T�R�O�N�I�X� �4�0�1�0�-�s�e�r�i�e�s� �t�e�r�m�i�n�a�l�s� �w�h�i�c�h� �d�o� �n�o�t

�h�a�v�e� �a� �d�i�a�l�o�g� �a�r�e�a�.

�N�O�T�E

�W�h�e�n� �A�N�S�I� �c�o�d�e� �i�s� �s�e�l�e�c�t�e�d� �(�w�i�t�h� �t�h�e� �S�E�L�E�C�T�-

�C�O�D�E� �c�o�m�m�a�n�d�)�,� �a�l�l� �a�l�p�h�a�t�e�x�t� �g�o�e�s� �i�n�t�o� �t�h�e� �d�i�a�-

�l�o�g� �a�r�e�a�,� �r�e�g�u�a�r�d�l�e�s�s� �o�f� �w�h�e�t�h�e�r� �t�h�e� �d�i�a�l�o�g� �a�r�e�a� �i�s

�e�n�a�b�l�e�d� �o�r� �n�o�t�.

�T�a�b�l�e� �7�-�9� �l�i�s�t�s� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�e�r�m�i�n�a�l� �o�p�e�r�a�t�i�o�n� �w�i�t�h� �t�h�e

�d�i�a�l�o�g� �a�r�e�a� �d�i�s�a�b�l�e�d� �a�n�d� �w�i�t�h� �i�t� �e�n�a�b�l�e�d�.

�7�-�7�6� �4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�D�E�F�A�U�L�T�S

�e�n�a�b�l�e�-�m�o�d�e

�T�E�K� �C�O�M�M�A�N�D�S

�R�E�F�E�R�E�N�C�E�S

�C�a� �c�h�a�r�a�c�t�e�r

�a�s� �s�h�i�p�p�e�d�  �� �0� �E�N�A�B�L�E�-�4�0�1�0�-�G�I�N� �c�o�m�m�a�n�d

�o�n� �p�o�w�e�r�-�u�p�  �� �r�e�m�e�m�b�e�r�e�d� �E�N�T�E�R�-�A�L�P�H�A�-�M�O�D�E� �c�o�m�m�a�n�d
�i�f� �o�m�i�t�t�e�d�  �� �0� �P�A�G�E� �c�o�m�m�a�n�d

�R�E�N�E�W�-�V�I�E�W� �c�o�m�m�a�n�d

�S�E�T�-�L�I�N�E�-�S�T�Y�L�E� �c�o�m�m�a�n�d

�E�R�R�O�R�S� �S�E�T�-�L�I�N�E�-�W�I�D�T�H� �c�o�m�m�a�n�d
�S�E�T�-�M�A�R�G�I�N�S� �c�o�m�m�a�n�d

�K�A�1�1� �(�L�e�v�e�l� �2�)�:� �E�n�a�b�l�e�-�m�o�d�e� �o�u�t� �o�f� �r�a�n�g�e�.� �(�M�u�s�t� �b�e� �0� �o�r

�1�.� �I�n� �S�e�t�u�p� �m�o�d�e�,� �m�u�s�t� �b�e� �Y�E�S� �o�r� �N�O�.�)

�T�a�b�l�e� �7�-�9

�F�E�A�T�U�R�E�S� �A�F�F�E�C�T�E�D� �B�Y� �T�H�E� �E�N�A�B�L�E�-�D�I�A�L�O�G�-�A�R�E�A� �C�O�M�M�A�N�D

�F�e�a�t�u�r�e� �E�f�f�e�c�t� �i�n� �M�o�d�e� �0� �(�D�i�a�l�o�g� �A�r�e�a� �D�i�s�a�b�l�e�d�)� �E�f�f�e�c�t� �i�n� �M�o�d�e� �1� �(�D�i�a�l�o�g� �A�r�e�a� �E�n�a�b�l�e�d�)

�D�e�s�t�i�n�a�t�i�o�n� �A�l�p�h�a�t�e�x�t� �i�s� �d�i�r�e�c�t�e�d� �t�o� �t�h�e� �c�u�r�r�e�n�t� �g�r�a�p�h�i�c� �b�e�a�m� �p�o�s�i�t�i�o�n� �i�n� �|� �A�l�p�h�a�t�e�x�t� �i�s� �d�i�r�e�c�t�e�d� �t�o� �t�h�e� �c�u�r�r�e�n�t� �a�l�p�h�a� �c�u�r�s�o�r� �p�o�s�i�t�i�o�n�.
�f�o�r� �A�l�p�h�a�t�e�x�t� �t�e�r�m�i�n�a�l� �s�p�a�c�e�.

�P�A�G�E� �K�e�y�,� �I�n� �t�h�e� �4�1�1�2�,� �4�1�1�3�,� �a�n�d� �4�1�1�5�,� �e�r�a�s�e�s� �t�h�e� �v�i�e�w�p�o�r�t� �f�o�r� �t�h�e� �I�n� �t�h�e� �4�1�1�2�,� �4�1�1�3�,� �a�n�d� �4�1�1�5�,� �e�r�a�s�e�s� �t�h�e� �v�i�e�w�p�o�r�t� �f�o�r� �t�h�e
�P�A�G�E� �C�o�m�m�a�n�d� �|� �c�u�r�r�e�n�t� �v�i�e�w�.� �I�n� �t�h�e� �4�1�1�4� �a�n�d� �4�1�1�6�,� �e�r�a�s�e�s� �t�h�e� �s�c�r�e�e�n�.� �c�u�r�r�e�n�t� �v�i�e�w�.� �I�n� �t�h�e� �4�1�1�4� �a�n�d� �4�1�1�6�,� �e�r�a�s�e�s� �t�h�e� �s�c�r�e�e�n�.

�R�e�d�r�a�w�s� �a�l�l� �v�i�s�i�b�l�e� �s�e�g�m�e�n�t�s�.

�R�e�m�o�v�e�s� �t�h�e� �t�e�r�m�i�n�a�l� �f�r�o�m� �4�0�1�0� �G�I�N� �m�o�d�e�.

�R�e�s�e�t�s� �l�i�n�e� �s�t�y�l�e� �t�o� �l�i�n�e� �s�t�y�l�e� �1�.

�R�e�s�e�t�s� �4�1�1�4� �a�n�d� �4�1�1�6� �l�i�n�e� �w�i�d�t�h� �t�o� �0�.

�M�o�v�e�s� �t�h�e� �g�r�a�p�h�i�c� �b�e�a�m� �t�o� �(�0�,� �3�0�7�1�)� �i�n� �t�h�e� �4�1�1�2�,� �4�1�1�3�,� �4�1�1�4�,

�a�n�d� �4�1�1�6�.� �M�o�v�e�s� �t�h�e� �g�r�a�p�h�i�c� �b�e�a�m� �t�o� �t�h�e� �H�o�m�e� �p�o�s�i�t�i�o�n� �o�n

�a� �4�1�1�5�.

�I�n� �t�h�e� �4�1�1�4� �a�n�d� �4�1�1�6�,� �p�u�t�s� �m�a�r�g�i�n� �n�u�m�b�e�r� �o�n�e� �i�n� �e�f�f�e�c�t�.

�P�u�t�s� �t�h�e� �t�e�r�m�i�n�a�l� �i�n� �A�l�p�h�a� �m�o�d�e�.

�R�e�d�r�a�w�s� �a�l�l� �v�i�s�i�b�l�e� �s�e�g�m�e�n�t�s�.

�C�r� �C�h�a�r�a�c�t�e�r �P�u�t�s� �t�h�e� �t�e�r�m�i�n�a�l� �i�n� �A�l�p�h�a� �m�o�d�e�.

�P�e�r�f�o�r�m�s�  ��c�a�r�r�i�a�g�e� �r�e�t�u�r�n �� �a�c�t�i�o�n� �i�n� �t�h�e� �g�r�a�p�h�i�c�s� �a�r�e�a�.

�R�e�s�e�t�s� �l�i�n�e� �s�t�y�l�e� �t�o� �l�i�n�e� �s�t�y�l�e� �0�.

�R�e�s�e�t�s� �4�1�1�4� �a�n�d� �4�1�1�6� �l�i�n�e� �w�i�d�t�h� �t�o� �0�.

�R�e�m�o�v�e�s� �t�h�e� �t�e�r�m�i�n�a�!� �f�r�o�m� �4�0�1�0� �G�I�N� �m�o�d�e�.

�I�f� �i�n� �A�l�p�h�a� �m�o�d�e�,� �p�e�r�f�o�r�m�s�  ��c�a�r�r�i�a�g�e� �r�e�t�u�r�n �� �a�c�t�i�o�n� �f�o�r� �t�h�e

�a�l�p�h�a�t�e�x�t� �c�u�r�s�o�r� �i�n� �t�h�e� �d�i�a�l�o�g� �a�r�e�a�.

�i�f� �i�n� �V�e�c�t�o�r� �m�o�d�e� �o�r� �M�a�r�k�e�r� �m�o�d�e�,� �d�o�e�s� �n�o�t�h�i�n�g�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E �7�-�7�7



�T�E�K� �C�O�M�M�A�N�D�S

�7�-�7�8� �4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�S�e�c�t�i�o�n� �7� �(�c�o�n�t�)� �P�a�g�e

�E�N�A�B�L�E�-�G�I�N� �C�o�m�m�a�n�d�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�0�0�0� �c� �c�e�c�e� �c�e�e� �t�e�e�n�s� �7�-�7�9

�E�N�A�B�L�E�-�4�0�1�0�-�G�I�N� �C�o�m�m�a�n�d� �.�.�.�.�.�.�.�.�.�.�.�0�0�.�.�.� �c�e�c�e� �e�e�e� �c�e�n�c�e� �7�-�8�3

�E�N�A�B�L�E�-�4�9�5�3�-�T�A�B�L�E�T�-�G�I�N� �C�o�m�m�a�n�d�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�0�.�0�0�e�e�e�e� �7�-�8�5

�E�N�D�-�F�I�L�L�-�P�A�T�T�E�R�N� �C�o�m�m�a�n�d� �.�.�.�.�.�.�.�.�.�.�.�.�0�.�0�0� �c�c�c� �c�e�c�e� �e� �e�e�e� �e�e� �7�-�8�8

�E�N�D�-�G�R�A�P�H�T�E�X�T�-�C�H�A�R�A�C�T�E�R� �C�o�m�m�a�n�d�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.�.� �7�-�8�9

�E�N�D�-�P�A�N�E�L� �C�o�m�m�a�n�d�.�.�.�.�.�.�.�.� �0�.�0�0�.�0� �c�c�c� �c�e�c�e� �e�e�c�t�s� �7�-�9�0

�E�N�D�-�S�E�G�M�E�N�T� �C�o�m�m�a�n�d�.�.�.�.�.�.�.�.�.�.�.�.�.�0�0�.�0�0�.� �c� �e�e�e� �e�e�e� �e�e�n�s� �7�-�9�1

�E�N�T�E�R�-�A�L�P�H�A�-�M�O�D�E� �C�o�m�m�a�n�d� �.�.�.�.�.�.�.�.�.�.�.�.�.�0�0�0� �e�e� �e�e�e� �e� �e�e�e� �7�-�9�2
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�A� �n�u�m�b�e�r� �o�f� �t�h�e� �f�o�r�m� �8�D� �+� �F�,� �w�h�e�r�e� �D� �i�s� �a� �d�e�v�i�c�e� �c�o�d�e� �d�e�v�i�c�e�.� �T�h�e� �d�e�v�i�c�e� �a�n�d� �f�u�n�c�t�i�o�n� �a�r�e� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �f�i�r�s�t

�a�n�d� �F� �i�s� �a� �f�u�n�c�t�i�o�n� �c�o�d�e�.� �V�a�l�i�d� �v�a�l�u�e�s� �f�o�r� �D� �a�r�e� �0� �i�n�t�e�g�e�r�.� �T�h�e� �s�e�c�o�n�d� �i�n�t�e�g�e�r� �s�p�e�c�i�f�i�e�s� �h�o�w� �m�a�n�y� �e�v�e�n�t�s� �o�f
�(�t�h�u�m�b�w�h�e�e�l�s�)�,� �1� �(�t�a�b�l�e�t�)�,� �a�n�d� �3� �t�o� �5� �(�R�S�-�2�3�2� �p�e�r�i�p�h�e�r�a�l� �t�h�e� �f�u�n�c�t�i�o�n� �a�r�e� �t�o� �o�c�c�u�r� �b�e�f�o�r�e� �t�h�e� �f�u�n�c�t�i�o�n� �i�s� �a�u�t�o�m�a�t�i�c�a�l�l�y
�p�o�r�t�s� �0� �t�o� �2�)�.� �V�a�l�i�d� �v�a�l�u�e�s� �f�o�r� �F� �a�r�e� �0� �(�l�o�c�a�t�o�r� �f�u�n�c�t�i�o�n�)�,� �d�i�s�a�b�l�e�d�.� �A� �f�u�n�c�t�i�o�n� �c�a�n� �b�e� �e�s�s�e�n�t�i�a�l�l�y� �e�n�a�b�l�e�d�  ��p�e�r�m�a�-
�1� �(�p�i�c�k� �f�u�n�c�t�i�o�n�)�,� �a�n�d� �2� �(�s�t�r�o�k�e� �f�u�n�c�t�i�o�n�  �� �v�a�l�i�d� �o�n�l�y� �i�f� �n�e�n�t�l�y �� �b�y� �s�p�e�c�i�f�y�i�n�g� �a� �v�e�r�y� �l�a�r�g�e� �c�o�u�n�t� �(�f�o�r� �i�n�s�t�a�n�c�e�,
�D� �=� �1�)�.� �6�5�5�3�5�)�.

�n�u�m�b�e�r�-�o�f�-�G�I�N�-�e�v�e�n�t�s� �(�0� �t�o� �6�5�5�3�5�)�.

�S�p�e�c�i�f�i�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �p�o�i�n�t�s� �w�h�o�s�e� �p�o�s�i�t�i�o�n� �w�i�l�l� �b�e

�r�e�p�o�r�t�e�d� �i�n� �a� �G�I�N�-�r�e�p�o�r�t�-�s�e�q�u�e�n�c�e� �b�e�f�o�r�e� �t�h�e� �d�e�v�i�c�e�-� �C�A�U�T�I�O�N� �|
�f�u�n�c�t�i�o�n� �c�o�m�b�i�n�a�t�i�o�n� �i�s� �a�u�t�o�m�a�t�i�c�a�l�l�y� �d�i�s�a�b�l�e�d�.� �I�f� �t�h�i�s

�p�a�r�a�m�e�t�e�r� �i�s� �0�,� �G�I�N� �i�s� �e�n�a�b�l�e�d� �f�o�r� �6�5�5�3�6� �G�I�N� �e�v�e�n�t�s�.� �I�f� �y�o�u� �w�a�n�t� �t�o� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �e�n�a�b�l�e� �m�o�r�e� �t�h�a�n

�o�n�e� �d�e�v�i�c�e�,� �u�s�e� �t�h�e� �E�N�A�B�L�E�-�G�I�N� �c�o�m�m�a�n�d�.

�U�n�d�e�s�i�r�e�d� �r�e�s�u�l�t�s� �m�a�y� �o�c�c�u�r� �i�f� �t�h�e� �t�e�r�m�i�n�a�l� �i�s

�s�i�m�u�l�t�a�n�e�o�u�s�l�y� �e�n�a�b�l�e�d� �f�o�r� �g�r�a�p�h�i�c� �i�n�p�u�t� �w�i�t�h� �t�w�o

�d�i�f�f�e�r�e�n�t� �s�t�y�l�e� �e�n�a�b�l�i�n�g� �c�o�m�m�a�n�d�s�:� �E�N�A�B�L�E�-

�G�I�N�,� �E�N�A�B�L�E�-�4�0�1�0�-�G�I�N�,� �E�N�A� �B�L�E�-�4�9�5�3�-

�T�A�B�L�E�T�-�G�I�N�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E� �7�-�7�9



�T�E�K� �C�O�M�M�A�N�D�S

�T�h�e� �d�e�v�i�c�e�-�f�u�n�c�t�i�o�n� �c�o�m�b�i�n�a�t�i�o�n� �i�s� �d�i�s�a�b�l�e�d� �w�h�e�n� �a�n�y� �o�f

�t�h�e� �f�o�l�l�o�w�i�n�g� �o�c�c�u�r�s�:

�@� �T�h�e� �c�o�u�n�t� �s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �E�N�A�B�L�E�-�G�I�N� �c�o�m�m�a�n�d

�e�x�p�i�r�e�s�.

�@� �T�h�e� �t�e�r�m�i�n�a�l� �r�e�c�e�i�v�e�s� �a� �D�I�S�A�B�L�E�-�G�I�N� �c�o�m�m�a�n�d� �f�o�r� �t�h�a�t

�d�e�v�i�c�e�-�f�u�n�c�t�i�o�n�.

�@� �T�h�e� �t�e�r�m�i�n�a�l� �r�e�c�e�i�v�e�s� �a� �C�A�N�C�E�L� �c�o�m�m�a�n�d�.

�@� �T�h�e� �o�p�e�r�a�t�o�r� �p�r�e�s�s�e�s� �t�h�e� �C�A�N�C�E�L� �k�e�y�.

�W�i�t�h� �t�h�u�m�b�w�h�e�e�l� �G�I�N� �e�n�a�b�l�e�d�,� �p�r�e�s�s�i�n�g� �a� �k�e�y� �w�i�t�h� �a� �k�e�y�-

�m�a�c�r�o� �d�e�f�i�n�e�d� �f�o�r� �i�t� �c�a�u�s�e�s� �a�n� �e�v�e�n�t� �f�o�r� �e�a�c�h� �c�h�a�r�a�c�t�e�r� �i�n

�t�h�e� �m�a�c�r�o� �w�h�i�c�h� �w�o�u�l�d� �n�o�r�m�a�l�l�y� �b�e� �s�e�n�t� �t�o� �t�h�e� �h�o�s�t�.� �I�f� �t�h�e

�n�u�m�b�e�r� �o�f� �c�h�a�r�a�c�t�e�r�s� �i�n� �t�h�e� �m�a�c�r�o� �e�x�c�e�e�d�s� �t�h�e� �n�u�m�b�e�r� �o�f

�r�e�m�a�i�n�i�n�g� �G�I�N� �e�v�e�n�t�s�,� �t�h�e� �e�x�t�r�a� �m�a�c�r�o� �c�h�a�r�a�c�t�e�r�s� �a�r�e� �s�e�n�t

�t�o� �t�h�e� �h�o�s�t� �a�s� �a� �n�o�r�m�a�l� �m�a�c�r�o� �e�x�p�a�n�s�i�o�n�.

�W�h�e�n� �t�h�e� �t�e�r�m�i�n�a�l� �s�e�n�d�s� �a� �r�e�p�o�r�t� �t�o� �t�h�e� �h�o�s�t�,� �b�y�p�a�s�s� �m�o�d�e

�i�s� �e�n�t�e�r�e�d�.� �(�S�e�e� �E�N�T�E�R�-�B�Y�P�A�S�S�-�M�O�D�E�.�)

�N�o�t�e� �t�h�a�t� �t�h�e�r�e� �a�r�e� �G�I�N� �d�e�v�i�c�e�s� �a�n�d� �G�I�N� �f�u�n�c�t�i�o�n�s�.� �(�S�e�e

�T�a�b�l�e�s� �7�-�1�0�,� �7�-�1�1�,� �a�n�d� �7�-�1�2�.�)

�T�a�b�l�e� �7�-�1�0

�G�I�N� �D�E�V�I�C�E� �I�D� �N�U�M�B�E�R�S

�D�e�v�i�c�e� �H�o�s�t� �P�r�o�g�r�a�m� �E�v�e�n�t� �D�e�v�i�c�e

�C�o�d�e� �S�a�m�p�l�e�s

�0� �T�h�u�m�b�w�h�e�e�l�s� �K�e�y�b�o�a�r�d

�1� �T�a�b�l�e�t� �0� �T�a�b�l�e�t� �p�e�n� �o�r� �p�u�c�k

�2� �T�a�b�l�e�t� �1� �T�a�b�l�e�t� �p�e�n� �o�r� �p�u�c�k

�3� �P�e�r�i�p�h�e�r�a�l� �P�o�r�t� �0� �C�A�L�L� �b�u�t�t�o�n�,� �i�f� �a� �4�6�6�2� �p�l�o�t�t�e�r

�i�s� �a�s�s�i�g�n�e�d�,� �o�r� �t�h�e� �P�O�I�N�T

�b�u�t�t�o�n� �i�f� �a� �4�6�6�3� �p�l�o�t�t�e�r� �i�s

�a�s�s�i�g�n�e�d�.

�P�e�r�i�p�h�e�r�a�l� �P�o�r�t� �1� �S�a�m�e� �a�s� �N�o�.� �3

�P�e�r�i�p�h�e�r�a�l� �P�o�r�t� �2� �S�a�m�e� �a�s� �N�o�.� �3

�7�-�8�0

�T�a�b�l�e� �7�-�1�1

�G�I�N� �F�U�N�C�T�I�O�N� �I�D� �N�U�M�B�E�R�S

�C�o�d�e� �F�u�n�c�t�i�o�n

�0� �L�o�c�a�t�o�r

�1� �P�i�c�k

�2� �S�t�r�o�k�e

�T�a�b�l�e� �7�-�1�2

�D�E�V�I�C�E�-�F�U�N�C�T�I�O�N� �I�D� �C�O�D�E� �N�U�M�B�E�R�S

�C�o�d�e� �D�e�v�i�c�e�-�F�u�n�c�t�i�o�n� �C�o�d�e

�(�8� �t�i�m�e�s� �d�e�v�i�c�e� �c�o�d�e� �p�i�u�s� �f�u�n�c�t�i�o�n� �c�o�d�e�)

�0� �T�h�u�m�b�w�h�e�e�l�s�-�L�o�c�a�t�o�r

�1� �T�h�u�m�b�w�h�e�e�l�s�-�P�i�c�k

�8� �T�a�b�l�e�t�-�L�o�c�a�t�o�r

�9� �T�a�b�l�e�t�-�P�i�c�k

�1�0� �T�a�b�l�e�t�-�S�t�r�o�k�e

�2�4� �P�l�o�t�t�e�r� �a�t� �P�o�r�t� �0� �-� �L�o�c�a�t�o�r

�2�5� �P�i�o�t�t�e�r� �a�t� �P�o�r�t� �0� �-� �P�i�c�k

�3�2� �P�l�o�t�t�e�r� �a�t� �P�o�r�t� �1�  �� �L�o�c�a�t�o�r

�3�3� �P�l�o�t�t�e�r� �a�t� �P�o�r�t� �4�  �� �P�i�c�k

�4�0� �P�l�o�t�t�e�r� �a�t� �P�o�r�t� �2�  ��-� �L�o�c�a�t�o�r

�4�1� �P�l�o�t�t�e�r� �a�t� �P�o�r�t� �2� �-� �P�i�c�k

�T�h�e� �G�I�N� �d�e�v�i�c�e�s� �a�r�e�:

�@� �T�h�u�m�b�w�h�e�e�l�s�.� �T�h�e� �o�p�e�r�a�t�o�r� �u�s�e�s� �t�h�e� �t�h�u�m�b�w�h�e�e�l�s� �t�o

�p�o�s�i�t�i�o�n� �t�h�e� �g�r�a�p�h�i�c� �c�u�r�s�o�r� �a�n�d� �t�h�e�n� �s�i�g�n�a�l�s� �a� �G�I�N� �e�v�e�n�t

�b�y� �p�r�e�s�s�i�n�g� �a�n�y� �A�S�C�I�I� �k�e�y� �o�n� �t�h�e� �k�e�y�b�o�a�r�d�.

�N�O�T�E

�I�f� �t�h�e� �t�e�r�m�i�n�a�l� �i�s� �i�n� �l�o�c�a�l� �m�o�d�e� �(�i�f� �t�h�e� �l�i�g�h�t� �i�n� �t�h�e

�L�O�C�A�L� �k�e�y� �i�s� �o�n�)�,� �t�h�e�n� �p�r�e�s�s�i�n�g� �a� �k�e�y�b�o�a�r�d� �k�e�y

�c�a�n�n�o�t� �s�i�g�n�a�l� �a� �G�I�N� �e�v�e�n�t�,� �e�v�e�n� �t�h�o�u�g�h� �G�I�N� �m�a�y

�b�e� �e�n�a�b�l�e�d� �w�i�t�h� �t�h�e� �t�h�u�m�b�w�h�e�e�l�s� �a�s� �t�h�e� �G�I�N

�d�e�v�i�c�e�.� �T�h�e� �r�e�a�s�o�n� �i�s� �t�h�a�t� �i�n� �L�O�C�A�L� �m�o�d�e� �c�h�a�r�a�c�-

�t�e�r�s� �t�y�p�e�d� �o�n� �t�h�e� �k�e�y�b�o�a�r�d� �a�r�e� �t�r�e�a�t�e�d� �a�s� �i�f� �t�h�e�y

�c�a�m�e� �f�r�o�m� �t�h�e� �h�o�s�t� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �k�e�y�b�o�a�r�d�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E



�@� �T�a�b�l�e�t�.� �(�R�e�q�u�i�r�e�s� �O�p�t�i�o�n� �1�3� �o�r� �O�p�t�i�o�n� �1�4�.�)� �T�h�e� �o�p�e�r�a�t�o�r

�p�o�s�i�t�i�o�n�s� �t�h�e� �g�r�a�p�h�i�c� �c�u�r�s�o�r� �b�y� �m�o�v�i�n�g� �a� �s�t�y�l�u�s� �(�o�r� �f�o�u�r�-

�b�u�t�t�o�n� �c�u�r�s�o�r�)� �o�v�e�r� �t�h�e� �g�r�a�p�h�i�c� �t�a�b�l�e�t�.� �H�e� �s�i�g�n�a�l�s� �a� �G�I�N

�e�v�e�n�t� �b�y� �p�r�e�s�s�i�n�g� �t�h�e� �s�t�y�l�u�s� �a�g�a�i�n�s�t� �t�h�e� �t�a�b�l�e�t�,� �o�r� �b�y

�p�r�e�s�s�i�n�g� �a� �b�u�t�t�o�n� �o�n� �t�h�e� �t�a�b�l�e�t� �c�u�r�s�o�r�.

�®� �P�e�r�i�p�h�e�r�a�l� �p�o�r�t�s�.� �(�R�e�q�u�i�r�e�s� �O�p�t�i�o�n� �1�0�.�)� �T�h�e� �o�p�e�r�a�t�o�r

�p�o�s�i�t�i�o�n�s� �t�h�e� �g�r�a�p�h�i�c� �c�u�r�s�o�r� �b�y� �m�o�v�i�n�g� �t�h�e� �j�o�y�s�t�i�c�k� �o�n� �a

�T�E�K�T�R�O�N�I�X� �4�6�6�2� �o�r� �4�6�6�3� �p�l�o�t�t�e�r� �c�o�n�n�e�c�t�e�d� �t�o� �a�n

�R�S�-�2�3�2� �p�e�r�i�p�h�e�r�a�l� �p�o�r�t�.� �(�T�h�i�s� �r�e�q�u�i�r�e�s� �t�h�a�t� �O�p�t�i�o�n� �1�0�,� �t�h�e

�T�h�r�e�e� �P�o�r�t� �P�e�r�i�p�h�e�r�a�l� �i�n�t�e�r�f�a�c�e�,� �b�e� �i�n�s�t�a�i�i�e�d� �i�n� �t�h�e� �t�e�r�m�i�-

�n�a�l�.�)� �T�h�e� �o�p�e�r�a�t�o�r� �s�i�g�n�a�l�s� �a� �G�I�N� �e�v�e�n�t� �b�y� �p�r�e�s�s�i�n�g� �a

�s�w�i�t�c�h� �o�n� �t�h�e� �p�i�o�t�t�e�r�.� �(�O�n� �t�h�e� �4�6�6�2� �p�i�o�t�i�e�r�,� �t�h�i�s� �i�s� �t�h�e

�C�A�L�L� �s�w�i�t�c�h�;� �o�n� �t�h�e� �4�6�6�3�,� �t�h�e� �P�O�I�N�T� �s�w�i�t�c�h� �i�s� �u�s�e�d�.�)

�N�O�T�E

�W�h�e�n� �g�r�a�p�h�i�c� �i�n�p�u�t� �i�s� �d�o�n�e� �f�r�o�m�a� �p�l�o�t�t�e�r�,� �t�h�e
�a�n�k�b�i�c�r� �e�n�e�r�o� �m�o�t

�p�o�s�i�t�i�o�n� �o�n� �t�h�e� �s�c�r�e�e�n� �o�f� �i�h�e� �g�r�a�p�h�i�c� �c�u�r�s�o�r� �i�s� �n�o�i

�u�p�d�a�t�e�d� �u�n�t�i�l� �t�h�e� �o�p�e�r�a�t�o�r� �s�i�g�n�a�l�s� �a� �G�I�N� �e�v�e�n�t� �b�y

�p�r�e�s�s�i�n�g� �a� �s�w�i�t�c�h� �o�n� �t�h�e� �p�l�o�t�t�e�r�.

�N�O�T�E

�M�o�v�i�n�g� �t�h�e� �t�h�u�m�b�w�h�e�e�l�s� �o�r� �o�t�h�e�r� �G�I�N� �d�e�v�i�c�e

�p�o�s�i�t�i�o�n�s� �t�h�e� �g�r�a�p�h�i�c� �c�u�r�s�o�r� �i�n� �G�I�N� �a�r�e�a� �s�p�a�c�e�.

�H�o�w�e�v�e�r�,� �t�h�e� �c�u�r�s�o�r� �w�h�i�c�h� �t�h�e� �o�p�e�r�a�t�o�r� �a�c�t�u�a�l�l�y

�s�e�e�s� �i�s� �t�h�e� �i�m�a�g�e� �o�f� �t�h�e� �t�r�u�e� �c�u�r�s�o�r�.� �H�o�w� �t�h�e� �v�i�s�i�b�l�e

�i�m�a�g�e� �m�o�v�e�s� �d�e�p�e�n�d�s� �o�n� �t�h�e� �c�u�r�r�e�n�t� �G�I�N� �a�r�e�a�/

�G�I�N� �w�i�n�d�o�w� �a�n�d� �w�i�n�d�o�w�/�v�i�e�w�p�o�r�t� �t�r�a�n�s�f�o�r�m�s�.

�I�n� �r�a�s�t�e�r� �t�e�r�m�i�n�a�l�s�,� �s�e�v�e�r�a�l� �p�o�i�n�t�s� �i�n� �t�e�r�m�i�n�a�l� �s�p�a�c�e

�c�a�n� �m�a�p� �t�o� �e�a�c�h� �p�i�x�e�l� �i�n� �r�a�s�t�e�r� �m�e�m�o�r�y� �s�p�a�c�e�.

�T�h�u�s�,� �w�h�e�n� �m�o�v�i�n�g� �t�h�e� �t�h�u�m�b�w�h�e�e�l�s� �s�l�o�w�l�y�,� �i�t� �i�s

�p�o�s�s�i�b�l�e� �t�o� �m�o�v�e� �t�h�e� �t�r�u�e� �c�u�r�s�o�r� �(�w�h�o�s�e� �p�o�s�i�t�i�o�n� �i�n

�t�e�r�m�i�n�a�l� �s�p�a�c�e� �i�s� �r�e�p�o�r�t�e�d� �t�o� �t�h�e� �h�o�s�t�)� �w�i�t�h�o�u�t

�p�r�o�d�u�c�i�n�g� �a�n�y� �v�i�s�i�b�l�e� �m�o�t�i�o�n� �i�n� �t�h�e� �i�m�a�g�e� �o�f� �t�h�a�t

�c�u�r�s�o�r� �i�n� �r�a�s�t�e�r� �m�e�m�o�r�y� �s�p�a�c�e�.

�L�i�k�e�w�i�s�e�,� �i�f� �t�h�e� �w�i�n�d�o�w� �i�n� �t�e�r�m�i�n�a�l� �s�p�a�c�e� �t�s� �v�e�r�y

�s�m�a�l�l� �(�a�s� �w�h�e�n� �t�h�e� �o�p�e�r�a�t�o�r� �h�a�s�  ��z�o�o�m�e�d� �i�n �� �t�o� �s�e�e
�m�o�r�e� �d�e�t�a�i�l�)�,� �t�h�e�n� �a�d�j�a�c�e�n�t� �p�o�i�n�t�s� �i�n� �t�e�r�m�i�n�a�l� �s�p�a�c�e

�m�a�y� �h�a�v�e� �i�m�a�g�e�s� �i�n� �t�h�e� �c�u�r�r�e�n�t� �v�i�e�w�p�o�r�t� �w�h�i�c�h� �a�r�e

�s�e�p�a�r�a�t�e�d� �b�y� �s�o�m�e� �s�m�a�l�l� �d�i�s�t�a�n�c�e�.� �I�n� �t�h�a�t� �c�a�s�e�,� �a�s

�t�h�e� �o�p�e�r�a�t�o�r� �m�o�v�e�s� �t�h�e� �c�u�r�s�o�r� �i�n� �t�e�r�m�i�n�a�l� �s�p�a�c�e�,

�t�h�e� �i�m�a�g�e� �o�f� �t�h�a�t� �c�u�r�s�o�r� �m�o�v�e�s� �i�n� �s�h�o�r�t� �s�t�e�p�s� �f�r�o�m

�p�l�a�c�e� �t�o� �p�l�a�c�e� �i�n� �r�a�s�t�e�r� �m�e�m�o�r�y� �s�p�a�c�e�.

�4�1�1�0� �S�E�R�I�E�S� �C�O�M�M�A�N�D� �R�E�F�E�R�E�N�C�E

�T�E�K� �C�O�M�M�A�N�D�S

�T�h�e� �G�I�N� �f�u�n�c�t�i�o�n�s� �a�r�e�:

�®� �L�o�c�a�i�e�.� �R�e�i�u�r�n�s� �x�-� �a�n�d� �y�-�c�o�o�r�d�i�n�a�i�e�s� �f�o�r� �a� �p�a�r�t�i�c�u�i�a�r

�l�o�c�a�t�i�o�n�.� �(�T�h�i�s� �i�s� �t�h�e� �l�o�c�a�t�i�o�n� �i�n� �t�e�r�m�i�n�a�l� �s�p�a�c�e� �o�f� �t�h�e

�g�r�a�p�h�i�c� �c�u�r�s�o�r�.� �F�o�r� �f�u�r�t�h�e�r� �i�n�f�o�r�m�a�t�i�o�n�,� �s�e�e� �t�h�e� �G�I�N�-

�l�o�c�a�t�o�r�-�r�e�p�o�r�t� �d�e�s�c�r�i�p�t�i�o�n�,� �e�l�s�e�w�h�e�r�e� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�.�)

�@� �P�i�c�k�.� �C�o�m�p�a�r�e�s� �a�l�l� �d�e�t�e�c�t�a�b�l�e� �s�e�g�m�e�n�t�s� �w�i�t�h�i�n� �t�h�e� �p�i�c�k

�a�p�e�r�t�u�r�e�,� �r�e�t�u�r�n�i�n�g� �t�h�e� �s�e�g�m�e�n�t� �n�u�m�b�e�r� �a�n�d� �p�i�c�k�-�i�.�d�.� �o�f

�t�h�e� �h�i�g�h�e�s�t�-�p�r�i�o�r�i�t�y� �s�u�c�h� �s�e�g�m�e�n�t�,� �t�o�g�e�t�h�e�r� �w�i�t�h� �t�h�e� �x�y

�c�o�o�r�d�i�n�a�t�e� �o�f� �t�h�e� �g�r�a�p�h�i�c�s� �c�u�r�s�o�r�.� �F�o�r� �f�u�r�t�h�e�r� �i�n�f�o�r�m�a�-

�t�i�o�n�,� �s�e�e� �t�h�e� �G�I�N�-�p�i�c�k�-�r�e�p�o�r�t� �d�e�s�c�r�i�p�t�i�o�n�,� �e�l�s�e�w�h�e�r�e� �i�n

�t�h�i�s� �s�e�c�t�i�o�n�.

�@� �S�t�r�o�k�e�.� �S�e�n�d�s� �a� �c�o�n�t�i�n�u�o�u�s� �s�t�r�e�a�m� �o�f� �x�-� �a�n�d� �y�-�c�o�o�r�d�i�-

�n�a�t�e�s� �t�o� �t�h�e� �h�o�s�t�.� �C�u�r�r�e�n�t�l�y� �o�n�l�y� �t�h�e� �g�r�a�p�h�i�c�s� �t�a�b�l�e�t� �c�a�n

�b�e� �u�s�e�d� �w�i�t�h� �t�h�e� �s�t�r�o�k�e� �f�u�n�c�t�i�o�n�.� �F�o�r� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n�,

�s�e�e� �t�h�e� �G�I�N�-�S�T�R�O�K�E�-�R�E�P�O�R�T� �c�o�m�m�a�n�d�.

�E�x�a�m�p�l�e�.� �T�o� �e�n�a�b�l�e� �t�h�e� �g�r�a�p�h�i�c�s� �t�a�b�l�e�t� �f�o�r� �f�i�v�e� �e�v�e�n�t�s� �o�f� �t�h�e

�l�o�c�a�t�o�r� �f�u�n�c�t�i�o�n�:

�e�n�a�b�l�e�-�G�I�N�:� �t�a�b�l�e�t�-�l�o�c�a�t�o�r�,� �5� �e�v�e�n�t�s

�=� �-�c�l�E� �i�n�t�:�8� �i�n�t�:� �5

�=� �F�o�l�E�S�5

�H�e�r�e� �t�h�e� �l�o�c�a�t�o�r� �f�u�n�c�t�i�o�n� �o�n� �t�h�e� �g�r�a�p�h�i�c�s� �t�a�b�l�e�t� �i�s� �e�n�a�b�l�e�d

�f�o�r� �f�i�v�e� �e�v�e�n�t�s�,� �a�f�t�e�r� �w�h�i�c�h� �t�h�e� �l�o�c�a�t�o�r� �f�u�n�c�t�i�o�n� �i�s� �a�u�t�o�m�a�t�i�-

�c�a�l�l�y� �d�i�s�a�b�l�e�d�.

�E�x�a�m�p�l�e�.� �O�n�e� �m�a�y� �w�i�s�h� �t�o� �e�n�a�b�l�e� �a� �g�r�a�p�h�i�c�s� �f�u�n�c�t�i�o�n

 ��p�e�r�m�a�n�e�n�t�l�y ��  �� �t�h�a�t� �i�s�,� �u�n�t�i�l� �s�p�e�c�i�f�i�c�a�l�l�y� �d�i�s�a�b�l�e�d� �w�i�t�h� �a

�D�I�S�A�B�L�E�-�G�I�N� �c�o�m�m�a�n�d�.� �T�o� �d�o� �t�h�i�s�,� �o�n�e� �s�i�m�p�l�y� �e�n�a�b�l�e�s� �f�o�r

�a�v�e�r�y� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �e�v�e�n�t�s� �(�e�.�g�.�,� �3�2�7�6�7�)�.� �F�o�r� �i�n�s�t�a�n�c�e�:

�E�N�A�B�L�E�-�G�I�N�:� �t�a�b�l�e�t�-�p�i�c�k�,� �3�2�7�6�7� �e�v�e�n�t�s

�=� �E�c�l�E� �i�n�t�:�9� �i�n�t�:�3�2�7�6�7

�=� �F�e�o�l�E�Q� �2�7�?

�N�u�m�b�e�r� �O�f� �G�I�N� �E�v�e�n�t�s�.� �T�h�e� �m�u�m�b�e�r�-�o�f�-�G�I�N�-�e�v�e�n�t�s

�p�a�r�a�m�e�t�e�r� �h�a�s� �a� �r�a�n�g�e� �f�r�o�m� �0� �t�o� �6�5�5�3�5�.� �(�S�e�e� �t�h�e� �d�e�s�c�r�i�p�-

�t�i�o�n� �o�f� �t�h�e� �i�n�t� �p�a�r�a�m�e�t�e�r� �t�y�p�e�s� �f�o�r� �d�e�t�a�i�l�s�.�)� �T�h�i�s� �p�a�r�a�m�e�t�e�r

�s�p�e�c�i�f�i�e�s� �t�h�e� �n�u�m�b�e�r� �o�f� �G�I�N� �e�v�e�n�t�s� �f�o�r� �w�h�i�c�h� �t�h�e� �t�e�r�m�i�n�a�l� �i�s

�e�n�a�b�l�e�d�.

�I�f� �t�h�i�s� �p�a�r�a�m�e�t�e�r� �i�s� �0�,� �t�h�e� �t�e�r�m�i�n�a�l� �i�s� �e�n�a�b�l�e�d� �f�o�r� �t�h�e

�m�a�x�i�m�u�m� �n�u�m�b�e�r� �o�f� �G�I�N� �e�v�e�n�t�s� �(�6�5�5�3�6�)�.� �O�t�h�e�r�w�i�s�e�,� �t�h�e

�t�e�r�m�i�n�a�l� �i�s� �e�n�a�b�l�e�d� �f�o�r� �t�h�e� �n�u�m�b�e�r� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �i�n�t

�p�a�r�a�m�e�t�e�r�.
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