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Preface

The HP 2627A Color Graphics Terminal is a versatile character, line, or block mode CRT terminal. This
reference manual contains detailed information for configuring, testing, and using the terminal. For your
ease of use, the manual is divided into ten sections and five appendices:

Section I General Description

Section I1 Configuring the Terminal

Section III ~ Keyboard Control

Section IV Alphanumeric Display

Section V Graphics Display

Section VI Data Communications

Section VII  External Devices

Section VIII Status

Section IX  Error Messages and Self-Tests
Section X Terminal Maintenance Procedures
Appendix A Color Technology

Appendix B Escape Codes

Appendix C  Alternate and International Character Sets
Appendix D Programming Examples

Appendix E  Handshaking Protocol






Table of Contents

Section I
GENERAL DESCRIPTION
Introduction ........... . ... . i 1-1
Keyboard ........ .. ... i 1-3
Function Keys .......... ... 1-4
Configuring the Terminal .......................... 1-6
External Printer Port .......................... .. 1-6
Data Communications ........................ ... 1-6
Self-Test ... 1-7
Section II
CONFIGURING THE TERMINAL
Introduction ........ ... ... 2-1
Configuration Function Keys ...................... 2-1
Terminal Configuration Menu .................... 2-1
Lock/Unlock Configuration Menus .............. 2-8
Setting Configuration Parameters
with Escape Codes ......... ... ...t 2-8
Section I11
KEYBOARD CONTROL
Introduction ......... .. ... ...l 3-1
Selecting Modes ........ ... 3-1
Remote/Local Modes ............coviiiioin..n. 3-1
Character/Block Modes ........................ 3-1
Format Mode ......... ... i 3-2
Line Modify Mode ............ ... ... 3-2
Modify All Mode ..........ccooiiiiiiiiiiiinn. 3-2
Auto Line Feed Mode .......................... 3-3
Memory Lock Mode ..., 3-3
Overflow Protect ..................... ... .. 3-3
Display Lock ....... ... .. ... it 3-3
Display Functions Mode ........................ 3-4
Caps Mode ..........ouiuiiiiiaiii 3-4
Caps Lock Mode . ...........coooiiiiiiiiiiinn, 3-4
Graphics/Numeric Keypad ..................... ... 3-5
User-Definable Keys ........... ... ... ... oot 3-5
Defining Keys Locally ................... ... ... 3-5
Defining Keys Programmatically ................ 3-6
Controlling the User Keys Menu
Programmatically ............ ... ... 3-8
Controlling the Function Key Labels
Programmatically .................... ... ... 3-8
[ever) Key ..o 3-8
Send Display (& d) ... 3-12
Enable/Disable Keyboard ........................ 3-12
Auto Keyboard Lock Mode ................... ... 3-12
Soft Reset ... ... 3-12
Hard Reset ......... . .. ..o 3-12
Break ........ . . . .. 3-13
Bell ... 3-13
Wait ... 3-13
Modem Disconnect ............ ... 3-13

Section IV
ALPHANUMERIC DISPLAY

Introduction ............. ... ...l 4-1
Cursor Control ....... ... ... . . .. .o, 4-1
Home Up ... ..o 4-1
Home Down ........ ... .. 4-2
Move Cursor Up ...t 4-2
Move Cursor Down ............. .. ... ... 4-2
Move Cursor Right ............................ 4-2
Move Cursor Left .................. ... ... .. 4-2
Roll Text Up ... 4-2
Roll Text Down ........ ... ..., 4-3
Next Page/Previous Page . ....................... 4-3
Memory Addressing Scheme ...................... 4-4
Row Addressing .............. ...t 4-4
Column Addressing .......... ... 4-4
Cursor Sensing ... 4-5
Send Cursor Position Mode ...................... 4-5
Cursor Positioning .......... ... 4-5
Screen Relative Addressing ...................... 4-5
Absolute Addressing .......... ... ... 4-6
Cursor Relative Addressing ...................... 4-6
Combining Absolute and Relative Addressing ... ... 4-7
Edit Operations ................. i 4-7
Insert Line .......... .. ... .o 4-7
Delete Line ........ ... 000 4-7
Insert Character .............. ... ... ot 4-7
Delete Character ..............ccooiiiiiiiii... 4-8
Clear Display ........... ... i 4-9
Clear Line .......... .. ...ttt 4-9
Setting and Clearing Margins ...................... 4-9
Setting and Clearing Tabs ........................ 4-10
LA o 4-10
Back Tab ... 4-11
Screen Blanking ............ ... 4-11
Display Enhancements .......................... 4-11
Selecting Color Pairs ............................ 4-13
Color Method ............. .. . ..., 4-13
Initializing Color Pairs ........................ 4-13
Color Pair Selection ..............c...ooiiiiii. 4-14
Designing and Using Forms ...................... 4-15
Drawing Forms ........... ... ... ... .. ... .. ... 4-15
Forms Mode (Format Mode) ...................... 4-18
Protected Fields .............. .. ... ... ... 4-18
Unprotected Fields ............................ 4-18
Section V
GRAPHICS DISPLAY
Introduction ........... .. ... .. 5-1
Graphics Display ............ ... .. i 5-1
Keyboard Graphics Functions ...................... 5-1



Table of Contents

Programmable Graphics Functions ................ 5-2
Control Codes .................................. 5-2
Command Codes .............................. 5-2
Parameters ........ ... ... .. .. .. . . . . ... 5-3

Display Control .................................. 5-4
Graphics Display Set/Clear ...................... 5-4
Graphics Display On/Off ........................ 5-4
Alphanumeric Display On/Off .. .................. 5-4
Image Control .................................. 5-4

Cursor Control ............. ... ... ... ......... 5-4
Graphics Cursor On/Off ........................ 5-4
Graphics Cursor Positioning .................... 5-4
Alphanumeric Cursor On/Off .. ............... ... 5-5

Plotting Sequences .............. ... ... ... .. ... .. 5-5
Lift Pen ... ... ... .. ... . . . .. 5-5
Lower Pen ............... ... ... .. ........... 5-6
Use Cursor as Next Data Point ................ .. 5-6
Rubberband Line Mode ........................ 5-6
Draw a Point at the Current Pen Position ........ 5-6

Vector Data Formats .............................. 5-6
ASCII Formats ................... ... ......... 5-6

ASCII Absolute Format ................... ... 5-6
ASCII Incremental Format .................... 5-7
ASCII Relocatable Format .................... 5-7
Binary Formats ................................ 5-7
Binary Absolute Format ...................... 5-7
Binary Short Incremental Format .............. 5-8
Binary Incremental Format .................... 5-8
Binary Relocatable Format .................... 5-8
Mixing Data Formats .......................... 5-8

Relocatable Origin ................................ 5-9
Set Relocatable Origin, Absolute ................ 5-10
Set Relocatable Origin to

Current Pen Position ........................ 5-11
Set Relocatable Origin to
Graphics Cursor Position ...................... 5-11

Pens ....... e 5-11

Line Types ....... ... ... .. . . 5-11
Selecting a Line Type .......................... 5-11
User-Defined Line Types ...................... 5-11

Area Fills ....... ... ... ... . .. . . . ... 5-12
Selecting an Area Fill Pattern .................. 5-12
User-Defined Area Fill Patterns ................ 5-13
Using Area Fill Patterns as Line Types .......... 5-13
Selecting Dither Patterns ...................... 5-14
User-Defined Dither Patterns .................. 5-14
Rectangular Area Fills ..................... ... 5-14

Fill Rectangle, Absolute ...................... 5-14
Fill Rectangle, Relocatable .................. 5-14
Polygonal Area Fills ....................... ... 5-15
Area Boundary Pen ................ ... ... ... ... 5-15
Select Area Boundary Pen ................. ... 5-15
Lift/Lower Boundary Pen .................... 5-15

Drawing Modes .................................. 5-16

Graphics Text .......... ... ... ... .. ... ... ... ... 5-20
Keyboard Control of Graphics Text ............ 5-20
Program Control of Graphics Text .............. 5-21

Size ... 5-21
Text Direction .............................. 5-21
Slant ... 5-21
Justification/Origin .................... ... ... 5-22
Text Color ............... ... ... ... ........ 5-22

Turning Graphics Text On and Off ......... ...
Graphics Text Status ........................
Label ............. . ...
Selecting the Graphics Default Parameters ........
Graphics Hard Reset ............................
Graphics Functions in Display Functions Mode .. ..
Graphics Hardcopy Operations ....................
Initiating a Transfer from the Keyboard ........
Using & & p Escape Sequences ..................
Compatability Mode ............................
Compatability Mode Configuration ..............
Graphics Input Terminator ..................
Page Full Busy ..............................
Page Full Break ............................
Graphics Data ................................
Graphics Data Format ...................... ..
Text ..
Scaled Mode Graphics Text ..................
Unscaled Graphics Text ......................

Section VI
DATA COMMUNICATIONS
Introduction ...... ... ... ... .. ... ... ...

Installing a Point-to-Point Configuration ............
Cabling ...... ... ... ..
Data Communications Configuration ..............
Point-to-Point Programming Information ..........
Start and Stop Bits ............ ... ... ... ..
Parity Checking .............................. ..
Receive Buffer ................................

Full-Duplex Operation ..........................
Pacing Mechanism .......................... ..

Section VII
EXTERNAL DEVICES
Introduction ............ ... .. ... . ... . ..
Selecting Printer Modes ..........................
Record Mode ..................................
Data Logging ............. ... .. ... .0 ...
Top Logging ............ ... ... ... ..........
Bottom Logging ................ ... ......... . ...
Display to Printer Alphanumeric Data Transfers . ...
Copy Line ........ ... ... ... .. .. ... ...
Copy Page .......... ... ... . . . .
Copy All ... ... .
Copy All of Display Memory ....................
Copy Menu ............ ... ... .. ... ... .. . . . ...
Skip Line ......... ... ... ..
SkipPage ............ ...
Device Control Completion Codes ................
Graphics Memory to Printer Data Transfers ........
Computer to Terminal Data Transfers ..............
Configuring the External Printer ..................
Cabling .......... ... .. . . .
Filling-In the Configuration Menu ............. ...
Video Interface Hard Copies ......................




Section VIII
STATUS
Introduction ........... .. .. .. ... . ... 8-1
Interpreting Status .............................. 8-1
Terminal ID Status ............................ 8-1
Terminal Status ................................ 8-2
Primary Terminal Status ...................... 8-2
Secondary Terminal Status .................... 8-2
Primary Status Bytes ........................ 8-3
Secondary Status Bytes ...................... 8-5
Device Status ............ ... . ... .. ... . ... ... 8-6
Graphics Status ................... e 8-7
Read Device ID (Parameter=1) .................. 8-7
Read Current Pen Position (Parameter=2) ........ 8-7

Read Graphics Cursor Position (Parameter=3) .... 8-8
Read Cursor Position with Wait (Parameter=4) .. 8-8

Read Display Size (Parameter=5) ................ 8-8
Read Device Capabilities (Parameter=6) .......... 8-8
Read Graphics Text Status (Parameter=7) ...... 8-9
Read Zoom Status (Parameter=8) .............. 8-9
Read Relocatable Origin (Parameter=9) .......... 8-9
Read Reset Status (Parameter=10) ............ 8-10

Read Area Shading Capability
Read Area Shading Capability (Parameter=11) .. 8-10
Read Graphic Modification Capabilities

(Parameter=12) ........... ... .. 8-10
Any Other Parameter .......................... 8-10
Color Pair Status ........... ... . .. ... ... 8-10

Section IX
ERROR MESSAGES AND SELF-TESTS

Introduction ........ ... ... ... .. ... . ... ... 9-1
Error Messages .............. .. ... ... . 9-1
Terminal Self-Tests .............................. 9-1
Power-On Test .......... .. ... ... ..., 9-1
Terminal Test ............. ... ... ... ......... 9-2
Identify ROMS ......... ... ... .. ........... 9-2
Datacomm Test ............ ... ... ............ 9-3
ROM Testloop .......... ... i .. 9-3
Section X

TERMINAL MAINTENANCE PROCEDURES
Introduction
Cleaning the Screen and Keyboard ................ 10-1
Battery Maintenance

Table of Contents

Degaussing the Screen .......................... 10-2
Adjusting the Screen Brightness ................ .. 10-2
Appendix A
COLOR TECHNOLOGY
Introduction .............. .. ... ... ... ... ...... A-1
Why Color? ... .. ... .. . .. A-1
Color Concepts .........coovuriiineieneieinno... A-2
Perception of Color ............................ A-2
Primary Colors .............. ... ... oo, A-2
Additive Color System .......................... A-3
Subtractive Color System ...................... A-3
Color Notation Systems ........................ A-4
HSL ... A-4
RGB ... A-5
How Color is Generated in the Terminal ......... ... A-6
Color CRT ... ... .. ... ... . . i, A-7
Raster Memory ................................ A-7
Dithering ......... ... .. .. ... ... A-8
Converting Color Notation Systems ................ A-8

Appendix B
ESCAPE CODES

Appendix C
ALTERNATE AND INTERNATIONAL
CHARACTER SETS

International Language Capability ................ C-1
Selecting An International Language ............ C-1
7-Bit Vs 8-Bit Operation ........................ C-2
T-Bit Mode ..................... i, C-2
8Bit Mode .............cooiiii C-2
Foreign Characters Mode ...................... C-5
Alternate Character Sets .......................... C-6

ASCII/EBCDIC Character Codes .................. C-6

Appendix D
PROGRAMMING EXAMPLES

FORMIOL ... ..., D-1
LRGLINE ... . D-2
LANDDEMO ... i D-4
APHADEMO .......... . i D-6

Appendix E
HANDSHAKING PROTOCOL

iil



List of lllustrations

HP 2627A Color Graphics Terminal ................ 1-1
HP 2627A Keyboard .............................. 1-4
Function Keys and Screen Labels .................. 1-4
Mode Selection Key Labels ........................ 1-5
HP 2627A Function Key Hierarchy ................ 1-5
User Keys Definition Menu ........................ 1-6
Default User Key Labels .......................... 1-6
Sample User-Supplied User Key Labels ............ 1-6
HP 2627A Terminal Configuration Menu .......... 2-1
Screen-Labeled Function Keys .................... 3-1
User Keys Definition Menu ........................ 3-6
The “Roll” Data Functions ........................ 4-3
Previous Page and Next Page Concepts ............ 4-3
Row Addressing ................. .. ... 4-4
Column Addressing .............................. 4-5
Character Insert with Margins .................... 4-8
Character Delete with Margins .................... 4-8
Menu After Entering Four Enhancement

Escape Sequences ........... ... 4-12
Line Drawing Set Elements ...................... 4-16
Sample Data Entry Form ........................ 4-16
Completed Data Entry Form ...................... 4-17
Base Set Equivalents for Data Entry Form

in Figure 4-10 . ...... .. ... ... ... ... ... . o ... 4-17
Use of Shift-In and Shift-Out Codes .............. 4-18
Location of Graphics Keys ........................ 5-1
Current Pen Position and New End Point .......... 5-5
&+*paExample .............. ... .. .ol 5-5
Example of Mixed Data Formats .................. 5-9
Relocatable Origin .............................. 5-10
Predefined Line Type Patterns .. ................... 5-11
Plotting with Line Type 9 ........................ 5-11
Examples of User Defined Line Patterns .......... 5-12
How the Area Fill Pattern Is Mapped .............. 5-12
Examples of User Defined Area Fill Patterns ...... 5-13
Using Area Fill Patterns as Line Types ............ 5-14
Overlapping Polygon Area Fills .................. 5-15
Polygon Area Fill Example ...................... 5-15
Examples of Drawing Modes ...................... 5-18
Graphics Text Characters ........................ 5-20
Graphics Text Sizes ............ P 5-21
Graphics Text Direction .......................... 5-21
Graphics Text Justification ...................... 5-23
Displaying Graphics Sequences .................. 5-24
Turning on Compatibility Mode .................. 5-27

Comparison of a Terminal with 1024 X 780 Display

and the HP2627A ....... .. ... ... .. ... .. ... ..... 5-28
Scaled Data ............ ... ... ... . ... ... .. 5-28
Unscaled Data . ................ ... ... .......... 5-29
Graphics Data Format .......................... 5-30
Data Communications Decision Tree .............. 6-2

iv

HP 2627A Display Terminal, Rear View ............ 6-5
Terminal Cabling (HP 13222 Cables) .............. 6-5
Terminal Cabling (HP 13265A Modem or HP 13266A
Current Loop Converter) ........................ 6-6
Datacomm Configuration Menu .................... 6-7
HP 2627A Graphics Terminal, Rear View .......... 7-7

External Device Port Cabling (HP 13242 Cables) .... 7-7

External Device Configuration Menu .............. 7-8
Video Interface Connectors ...................... 7-10
Primary Terminal Status Example ................ 8-2
Secondary Terminal Status Example .............. 8-4
Device Status Bytes ............. ... ... ... ...... 8-6
Device Status Example ............................ 8-6
Screen Test Pattern, Standard Terminal ............ 9-2
ROM Identification Listing ........................ 9-3
Removing the Batteries ....................... ... 10-1
Degaussing Switch .............................. 10-2
Screen Brightness Control ........................ 10-3
Examples of Color Graphics ...................... A-1
The Visual Spectrum ............ P A-2
Creating Colors Using Color Primaries .............. A-3
Color Hues .............. ... . i A4
Saturation ............ ... i A-4
Luminosity ........... ... . A-5
HSL Cylinder Color Model ........................ A-5
RGB Color Examples ............................ A-6
RGB Cube Color Model .......................... A-6
Terminal Color System .......................... A-6
Color CRT ... .. .. A-7
Raster Memory Planes ............................ A-T7
Sample Screen of Basic Program .................. C-4
Accessing Foreign Characters with

USASCII Keyboard ............................ C-6
Accessing Foreign Characters with

Swedish/Finnish Keyboard ...................... C-7
Accessing Foreign Characters with

Danish/Norwegian Keyboard .................... C-7
Accessing Foreign Characters with

French (AZERTY) Keyboard .................... C-7
Accessing Foreign Characters with

German Keyboard .............................. C-8
Accessing Foreign Characters with

United Kingdom Keyboard ................... ... C-8
Accessing Foreign Characters with

Spanish Keyboard .............................. C-8
FORMIO1 Source Listing ........................ D-1
LRGLINE Source Listing ........................ D-2
LANDDEMO Source Listing ...................... D4
APHADEMO Source Listing ...................... D-6



List of Tables

Specifications ............. . ... ... .
Terminal Configuration Menu Fields ..............
Configuration Function Keys «, v, and ] ......
Video Enhancement Values ........................
Key Operation ...................cccoiio...
Sample RGB/HSL Color Definition Values ........
HSL Color Algorithm ............................
RGB Color Algorithm ............................
Graphics Control Keys ............................
Summary of Graphics Sequence Types ..............
Graphics Functions ..............................
Characters Used in Packed Data Formats ..........
Absolute Format Addressing Bytes
Incremental (Short) Vector Bytes
Graphics Text Functions ........................
Graphics Parameter Default Values ................
Graphics Control Sequences with

Display Functions On ..........................
Compatibility Mode Control Sequences ............
Commands for Selecting Compatibility- Mode ... ...
Coding of Compatibility Mode Graphics Data ......
Data Communications Cables ......................

Modems .......... ... 6-4
Datacomm Configuration Menu Fields .............. 6-7
External Device Port Data Communica-

tionCables ........ ... .. .. ... ... . 7-8
External Device Configuration Menu Fields ........ 7-8
ASCII Status Characters .......................... 8-1
Graphics Status Requests ........................ 8-7
Converting from RGB to HSL .................... A-9
Converting from HSL to RGB .................... A-9
Escape Codes ................. i, B-1
Characters Which Change with

Character Set Selection .......................... C-1
Standard ISQ/ASCII Character Codes .............. C-3
Extended Roman Character Codes ................ C-3
Shifted Functions of the Numeric Pad

in 8Bit Mode ............... . . .. ... C4
Generation of Extended Foreign Characters ........ C-5
ASCII Character Set ......................ccoui... C-9
ASCII (7-Bit) Character Codes .................. C-10
EBCDIC Character Codes ........................ C-11
How Terminal Configuration Determines
Handshake Protocol ............................ E-1






General Description

SECTION

INTRODUCTION

The HP 2627A Color Graphics Terminal (figure 1-1) is a
general purpose CRT terminal offering versatile graphics,
alphanumeric, and terminal features:

GRAPHICS:

e High quality raster display of 512 dots by 390 rows in 3
color planes (red, green, blue).

e Eight independent colors: red, green, blue, yellow, cyan,
magenta, black, and white.

e User-definable colors allowing you to programmatically
mix the 8 basic colors to define new color combinations
for area fills.

e Fast vector generation up to 9600 baud with nine
predefined line types.

e Polygonal area filling using either predefined or user-
defined area patterns.

e Rubberband line graphics giving visual feedback prior
to storage in graphics memory.

e Graphics text composition providing variable character
orientation and size; block or slanted; and international
characters.

e Graphics software support for HP DSG/3000, HP Graph-
ics 1000/II, HPDRAW, and HPEASYCHART.

e Tektronix® 4010 compatibility mode permits operation
with TEKTRONIX® PLOT 10 software. Unscaled com-
patibility mode displays a 512 by 390 subset of the 1024
by 780 addressable points used in Tektronix terminals.
Scaled compatibility mode displays a scaled down
(512x390) version of the 1024 by 780 addressable points.

ALPHANUMERIC:

e Full color alphanumerics allowing you to use the 8 basic
colors to select foregound/background color combina-
tions (color pairs) for each character cell.

e Alphanumeric display enhancements: inverse video,
blinking, and underline. Half-bright enhancement
mapped to color pair 3 upon display.

e Character, line, page, or block mode operation.

e Full editing capabilities including line operations
(insert/delete/clear) and character operation
(insert/delete).

¢ Adjustable margins and tab stops.

¢ CRT alphanumeric screen size of 164 mm (6.5 inches) by
215 mm (8.5 inches).

Figure 1-1. HP 2627A Color Graphics Terminal

Alphanumeric screen capacity of 24 displayed lines of up
to 80 characters each (1920 characters total). Two addi-
tional lines are provided for system soft key labels.

Two 24 line pages of alphanumeric memory.

TERMINAL:

Independent graphics and alphanumeric display
memories.

Screen labeled system function keys (for selecting oper-
ating modes and performing other terminal control
functions).

Eight user-definable keys (f1 through f8) are provided.
The function of these keys is displayed in the two rows
reserved for labels at the bottom of the display screen.
You may define each label with a maximum of 16
characters, display enhancement characters included.
The character strings returned when the keys are
pressed may be defined with up to 80 characters.

User-definable, with two-characters, RETURN key.

All terminal configuration operations are performed
through keyboard entries into formatted menus dis-
played on the screen. The configuration data is main-
tained in non-volatile memory. There are no physical
straps.

USASCII, line drawing, and extended Roman character
sets are standard. (The Roman extension supports
foreign languages; appropriate keyboards may be or-
dered as options.)

Easy-to-use keyboard with separate keypad for graphics
control and numeric data entry.

1-1



General Description

e Programmatic cursor sensing and addressing.

e Extensive self-test capability.

e Flexible data communications permitting a choice be-
tween RS232 compatible communications or HP Direct
Connect Type 422 communications.

Table 1-1. Specifications

GENERAL

Screen Size:

Screen Capacity:

Character Generation:
Character Size:
Character Set:

Color:

Alphanumeric Cursor:

Graphics Cursor:

Display Enhancements:

Refresh Rate:

Memory:

Keyboard:

Operating Modes:

Transmission Modes:

Electrical Interface:
Data Rates:

Parity:

PHYSICAL CHARACTERISTICS

Weight:

164 mm (6.5 inches) by 215 mm (8.5 inches)

24 lines of 80 columns (1920 characters).
Two additional lines for system soft key labels.

7 by 11 character in 9 by 15 dot cell

2.4 mm (0.094 inch) by 3.5 mm (0.138 inch)

ASCII character set, extended Roman set, and line drawing set standard
Eight programmable foreground/background color pairs; eight fixed color graphics pens.
Blinking-underline

Crosshair

Eight color pairs, inverse, underline, and blinking. Half-bright mapped to color pair 3.
Selectable 50 or 60Hz.

48 K-byte ROM;

Full 2 pages (48 rows) display memory;

256 bytes of RAM for data communication buffer;

128 bytes of non-volatile RAM (battery backup provided)
512 dots by 390 rows by 3 color planes (red, green, blue).
Detached, with 1.2 m (4 feet) cable.

Full ASCII keyboard;

8 screen labeled keys;

auto-repeat;

N-key rollover.

Combination Numeric Pad and Graphics Control Pad.
Remote;

Local;

Character, Line, Page, Block;

Forms, Non-Forms.

Full duplex, asynchronous point-to-point.
Optional external data communications via modems such as the HP 13265A.

Electrical Industry Association (EIA) Standard RS-232-C. HP Direct Connect Type 422.
110, 134.5, 150, 300, 600, 1200, 1800, 2400, 4800, 9600 baud.

Selectable: Even, odd, zero, one, none

Display Monitor:
20.3 kg (44.6 pounds) standard
Keyboard:

2.0 kg (4.4 pounds)

(



General Description

Table 1-1. Specifications (Continued)

Dimensions: Display Monitor:

Keyboard:

POWER REQUIREMENTS

CABLE OPTIONS

380 mm wide by 475 mm deep by 440 mm high (15.0 inches by 18.7 inches by 17.3 inches)

430 mm wide by 190 mm deep by 75 mm high (17.0 inches by 7.5 inches by 3.0 inches)

2627A 120V (+5%, —10%) at 60 Hz (+=5%)
-013 240V (+5%, —10%) at 50 Hz (+=5%)

Input Voltage: -014 100V (+5%, —10%) at 60 Hz (=5%)
-015 220V (+5%, —10%) at 50 Hz (x=5%)
-016 100V (+5%, —10%) at 50 Hz (+=5%)

Power Consumption: 200 W

OPTIONS

-001 Swedish/Finnish Keyboard

-002 Danish/Norwegian Keyboard

-003 French Keyboard

-004 German Keyboard

-005 United Kingdom Keyboard

-006 Spanish Keyboard

-013 50 Hz, 240 V Power

-014 60 Hz, 100 V Power

-015 50 Hz, 220 V Power

-016 50 Hz, 100 V Power

-087 Video Interface (providing non-interlaced RGB video output)

-301 U.S. HARDWIRED/MODEM CABLE (same as 13222N)

Male (50 pin)/male (25 pin); 5 meters (16 feet). For use on Port 1.
-302 EUROPEAN MODEM CABLE (same as 13222M)

Male (50 pin)/male (25 pin); 5 meters (16 feet). For use on Port 1.
-303 RS232C DATACOMM CABLE (same as 13222C)

Male (50 pin)/female (25 pin); 5 meters (16 feet). For use on Port 1.
-304 HP DIRECT CONNECT TYPE 232 CABLE (same as 13222X)

Male (50 pin)/male (3 pin); 5 meters (16 feet). For use on Port 1.
-305 EMP PROTECT CABLE (same as 13222Y)

Male (50 pin)/male (25 pin); 5 meters (16 feet). For use on Port 1.
-306 HP DIRECT CONNECT TYPE 422 CABLE (same as 13222P)

Male (50 pin)/male (5 pin); 5 meters (16 feet). For use on Port 1.

KEYBOARD

The terminal keyboard (see figure 1-2) is divided into five
major groups of keys.

Alphanumeric Group—This group of keys is similar to a
standard typewriter keyboard and consists of the alpha-
betic, numeric, and symbol keys. Included are lower and
upper case alphabetic characters, ASCII control codes,
punctuation characters, and some commercial symbols.

Graphics Control/Numeric Pad Group These keys are
located to the right of the alphanumeric keys. The graphics

keys control the graphics display, graphics cursor, and
graphics copy to an external peripheral. The layout of the
numeric key pad is similar to that of a standard office
calculator. These keys may be used for high-speed entry of
large quantities of numeric data. €GB @ toggles the
numeric and graphics functions. After a hard reset (G}

€3D) or at power-on, the graphics functions are in
effect; the numeric functions are off.

Cursor Control Group—This group of keys is used for
moving the cursor around on the screen (up, down, left, or
right) and for controlling what portion of the display ap-
pears on the screen (home up, home down, roll up, roll
down, next page, and previous page).
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General Description

Figure 1-2. HP 2627A Keyboard

Edit Control Group—These keys are used for inserting
and deleting characters and lines in relation to the current
cursor position.

Function Group—This group of keys (MKl through
BEW ) perform different functions depending upon which
keystrokes have been performed. At any given time the
applicable labels for these keys appear across the bottom of
the display screen.

The United States (USASCII) keyboard is the standard
keyboard. As an option you can order any of the following
international keyboards instead:

Swedish/Finnish (Option 001)
Danish/Norwegian (Option 002)
French (Option 003)

German (Option 004)

United Kingdom (Option 005)
Spanish (Option 006)

The extended character set is standard on the HP 2627A
terminal. You can select any of the following languages
using the configuration process:

USASCII (United States)

Swedish/Finnish

Danish/Norwegian

French AZERTY layout with mute keys
French QWERTY layout with mute keys
French AZERTY layout without mute keys
French QWERTY layout without mute keys
German

United Kingdom

Spanish with mute keys

Spanish without mute keys

1-4

FUNCTION KEYS

Across the top of the keyboard are eight keys labeled Il
through B (figure 1-3). The functions performed by
these keys change dynamically as you use the terminal. At
any given time the applicable function labels for these keys
appear across the bottom of the display screen.

When you press the @ key, the eight function keys become
mode selection keys (figure 1-4). In this capacity you may
use the keys to enable and disable various terminal operat-
ing modes (such as remote mode and display functions
mode). Each mode selection key alternately enables and

Figure 1-3. Function Keys and Screen Labels



LINE MODIFY | BLOCK REMOTE
MODIFY* ALL* MODE * MODE *
TERMINAL] MEMORY | DISPLY AUTO

TEST LOCK* JFUNCTN* LF*

Figure 1-4. Mode Selection Key Labels

disables a particular mode. When the mode is enabled, an
asterisk appears in the associated key label on the screen.
At power-on, Bl through M are automatically ini-
tialized as mode selection keys.

When you press the @3 key, the eight function keys be-
come general control keys that you use for configuring the
terminal, setting and clearing margins and tab stops,

General Description

accessing the Service Keys, and accessing the Device Con-
trol group of keys. The entire set of system function key
labels for each terminal is illustrated in figure 1-5. Press-
ing @3 always reinitializes W through KM to the
second row of functions (labels) shown in figure 1-5.

In using the system function keys, keep in mind the follow-
ing two conventions:

1. If a key label contains any lowercase letters, pressing
the key will transfer you to another level of system
function keys.

2. If a key label contains only uppercase letters, pressing
the key will perform the function defined in the key
label.

[f4] [¥51 [fE] [£71 [f8]

datacommext dev |

PREVIOUSEDEFAULT
VALUES

DEFAULT
VALUES

NOTE

An asterisk (*) in a label indicates an asterisk will be present in the label on the display when the function

(11 (£l [£3]
LINE MODIFY § BLOCK REMOTE
MODES
AIDS device [margins/fservice
DEVICE
CONTROL
DEVICE
MODES
TO
DEVICES
MARGINS
TABS/COL
conric [ I
SAVE NEXT
CONFIG
SHIFT
NEXT JPREVIOUS)
user [ I A
KEYS
service NI
is active or enabled.

TERMINALJ MEMORY J DISPLY AUTO
TEST LOCK* FUNCTN* LF*

config

keys

ADVANCE COPY capry CcoPy

LINE ALL PAGE LINE
LEFT RIGHT JCLR ALL
MARGIN | MARGIN IMARGINS

DISPLY
FUNCTN*
DISPLY )
FUNCTN* B
TERMINALJIDENTIF YJDATACOMM|
TEST ROMS TEST

Figure 1-5. HP 2627A Function Key Hierarchy
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General Description

The key corresponding to AUTO LF for example, sets the
automatic line feed function on; whereas the key corres-
ponding to config keys transfers you to the configuration
function keys.

When you press the and @B keys simultaneously, the
user keys definition menu (figure 1-6) appears on the
screen. By filling in this menu you can define the screen
label and functional characteristics for eight user keys. To
enable the eight user keys, press the @3 keys. Figure 1-7
shows the default user key screen labels and figure 1-8
shows some sample user-defined user key screen labels.

ff Lemel KN N
p
2§ L DT NN
frq
30 Lese.  EENEN NN
&r
fo  teseL  EEKENE NN
Bs
SO e EEENEN N
gt
fo L TN NN
fu
0 Lese KA N
Bv
fo LeBEL  NEEENEN NN
Fw

Figure 1-6. User Keys Definition Menu
Figure 1-7. Default User Key Labels
LOG ON INITIATE[ DELETE | UPDATE
STRING INEW ORDR] ORDER | ORDER
DISPLAY JLIST ALL] 'HELP! [* EXIT *

ORDER | ORDERS

Figure 1-8. Sample User-Supplied User Key Labels

You may leave the user-key definition menu by pressing
one of three keys: €3, @2, or @EB.Pressingthe @3 or
B® key returns the terminal to the normal screen display.
Pressing the @B grants immediate access to the user key
functions.

The key labels are displayed in color pair*7” (default set-
ting is black on yellow). Changing the color of color pair “7”
will change the color of the key labels.

Refer to Section III for a complete description of the func-
tion keys and information on defining these keys.
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CONFIGURING THE TERMINAL

The terminal contains no physical straps or switches (other
than the ON/OFF switch on the rear panel). You configure
the terminal through the use of a configuration menu dis-
played on the screen.

Refer to Section II for complete information on configuring
the terminal.

EXTERNAL PRINTER PORT

The external printer port at the rear of the HP 2627A
terminal provides for interfacing RS-232C printers. The
port may be configured to operate from 110 to 9600 baud;

choice of 0’s, 1’s, odd, even, or no parity; 0 to 255 nulls;
choice of XON/OFF, SRR, or CS/CB handshaking.

The terminal’s electrical interface conforms to EIA RS-
232C and CITT V.24 communications interface
specifications.

Information on configuring the external printer port is
contained in Section VII.

Using either the system function keys or escape sequences,
you can select an external printer as the destination device
for data transfers. Having done so, you can then perform
any of the following types of data transfers using either the
system function keys or escape sequences:

e Copy one line from the display.
e Copy all lines visible in the display.

e Copy all data from the current cursor line through the
end of display memory.

e Copy all of display memory.
e Copy all of graphics memory.

You can also enable data logging to occur from either the
top or bottom of display memory. With top logging, any
data that is forced off the top of display memory is directed
to the external printer. With bottom logging, any data
added to display memory, either from the keyboard or from
a datacomm port, is also directed to the external printer.

DATA COMMUNICATIONS

The terminal can operate at speeds ranging from 110 to
9600 baud.

Transmission can be performed in character mode, block
line mode, or block page mode; in all cases the data may be
either formatted (a data entry form with unprotected and
protected fields) or unformatted.

(



Using the configuration process, you may enable the fol-
lowing forms of parity generation and checking:

None

0Odd

Even

Ones (8th bit forced to 1)

Zeros (8th bit forced to 0)

The terminal’s electrical interface adheres to EIA
RS-232C and CCITT V.24 communications interface
specifications.

Refer to Section VI for complete information on data
communications.

SELF-TEST

The terminal is engineered for high reliability, ease of
testing, and rapid repair.

When the terminal’s power is first turned on, a power-on
self-test automatically verifies the integrity of all ROM
(Read-Only Memory) and RAM (Random-Access Memory)
chips within the terminal. The power-on self-test also does

General Description

a verification of the configuration data stored in the non-
volatile memory.

Using the system function keys, you may also initiate any
of the following self-tests:

1. Datacomm Test. This is a very flexible forms-selected
test that verifies the integrity of either data communi-
cations port. Loop-back via a test hood or a modem may
be performed.

2. Terminal Test. This self-test does a CRC verification of
all ROM chips within the terminal, non-destructively
verifies the integrity of all RAM chips within the termi-
nal, performs a graphics system test, and then displays
atest pattern on the screen. The test pattern includes all
characters (and segments in the case of the line drawing
set) as well as all the character enhancements.

3. ROM Test Loop. Checks the positioning of the firmware
ROMs and performs a continual CRC verification on the
ROMs.

4. Identify ROMs. This self-test generates a listing (on the
display screen) of all installed ROMs.

See Section IX for complete information concerning the
various self-tests.
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Configuring the Terminal

SECTION

INTRODUCTION

The terminal is designed so that the various terminal char-
acteristics can be configured quickly and easily by display-
ing configuration “menus” on the screen and then using
system function switches to change the content of these
menus. Once altered, the terminal’s configuration charac-
teristics may be stored in non-volatile memory. (The values
stored in non-volatile memory become the active values
when you power on the terminal or perform a hard reset.)

The content of these menus may also be altered from a
program executing in a host computer through the use of
escape sequences. The changes made by the host computer
are temporary and will be lost through hard reset or power
down.

CONFIGURATION FUNCTION KEYS

To gain access to the configuration menus through the
keyboard, press the @3 key. This causes the following
label display across the bottom of the screen (N, IEH,
etc., refer to the function key corresponding to the label):

[f11] [+2] [£3] [f4]
device Jmargins/fservice
control Jtabs/col keys
[fE] [£71 [f8]

config
keys

Pressing config keys changes the label display to

[+11 [(+3] (4]
datacommjext dev |
config config
[f5] [+E] (71

terminal
config
Pressing datacomm config (M), ext dev config
(M), or terminal config ( EEM) causes a configuration
“menu” to appear on the screen and redefines the function

keys to a set of functions that will assist you in manipulat-
ing the various parameters within the menu.

The datacomm menu is described in Section VI, Data Com-
munications. The external device configuration menu is
described in Section VII, External Device Control. The
terminal configuration menu is deseribed in this section. In
addition, information is provided which will enable you to
change the terminal configuration menu from the key-
board.

TERMINAL CONFIGURATION MENU

When you press the terminal config ([l ) function key,
the menu and function key display shown in figure 2-1
appears on the screen. Note that the menu as shown in
figure 2-1 contains the default settings for all the fields. If
you had previously changed the content of any of the fields
and then saved the menu in non-volatile memory, the
menu would appear on the screen as you last configured it.

Language
ReturnDef g

LocalEcho (1Y CapslLock ‘[algg
SPOWCB) Wt
Inh DC2CH) WLl

XmitFnctn(A) EGIY
InhHndShk(G) BRI
BlkTermnator E

FldSeparator g

SAVE NEXT JPREVIQUSIDEFAULT
CONFIG | CHOICE § CHOICE | VALUES

TERMINAL CONFIGURATION

Start Col
InhEolWrp(C)
Esc Xfer(N)

FrameRate @

ASCII 8 Bits

Line/Page(D)
Compat(P,Q)

DISPLY J config
FUNCTN* keys

Figure 2-1. HP 2627A Terminal Configuration Menu
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Configuring the Terminal

NOTE meric cursor positioning keys. Except when the cursor is
positioned in the fields labeled “Return Def”,
“FldSeparator”, or “BlkTermnator”, the alphanumeric
keys are disabled and you select the desired parameters
using the NEXT CHOICE ([fZM) and PREVIDUS CHOICE
(M ) function keys.

Whenever a configuration menu is on the
screen, nNo escape sequences are pro-
cessed, and no incoming or outgoing data
is processed, until the menu is exited.

The menu contains a set of unprotected fields. You may The meanings of the various fields are described in
access these fields by using the tab keys or the alphanu- table 2-1.

Table 2-1. Terminal Configuration Menu Fields

Language As will be described in Appendix C, Keyboards and Character Sets, the HP 2627 A can be ordered
with any of the following keyboards:

United States (standard)
Swedish/Finnish (option 001)
Danish/Norwegian (option 002)
French (option 003)

German (option 004)

United Kingdom (option 005)
Spanish (option 006)

The terminal automatically includes an extended character set that supports the special charac-
ters associated with all of the international languages.

With the extended character set you may configure the terminal so that the various keys are
interpreted (and displayed) in any desired language regardless of which physical keyboard is
being used. For example, with a United States keyboard you could configure the terminal so that it
responds to the keys asthough they were on a German or French or Danish/Norwegian keyboard.
This field specifies which national keyboard format is to be used in interpreting keystrokes.
Values:

USASCII (United States)

SVENSK/SuOMI (Swedish/Finnish)

FRANCAIS azM (French AZERTY layout with mutes)

FRANCAIS qwM (French QWERTY layout with mutes)

FRANCAISaz (French AZERTY layout)

FRANCAIS qw (French QWERTY layout)

DEUTSCH (German)

UK (United Kingdom)

ESPANOL M(Spanish with mutes)

ESPANOL (Spanish)

For the French keyboard layouts, the AZERTY and QWERTY designations refer to the location of
the A, Z, Q, and W keys as follows:

AZERTY: Row3=AZERTY
Row2=Q0SD (etc.)
Row1 =WXC Cetc.)

QWERTY: Row3=QWERTY
Row2=ASD (etc.)
Row1=2XC (etc.) "’
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Table 2-1. Terminal Configuration Menu Fields (Continued)

FrameRate

RETURN def

LocalEcho

Caps Lock

Start Col

For the French and Spanish keyboard layouts, the mutes designation refers to the manner in which
certain accent character keystrokes are handled (* and " on the French layout and * on the
Spanish). If the mutes are enabled, those keystrokes will generate the particular accent character
but will NOT move the cursor. If you then type an applicable vowel, the vowel will appear in.the
same character position as the accent and the cursor then moves to the next column. However, if
you type any character other than an applicable vowel, (or the space character), that character
replaces the accent character.

Default: USASCII

This field specifies what line frequency (50 or 60 Hz) the terminal is designed to operate at. The
screen refresh rate is then synchronized to the specified frequency. If this field is set to the wrong
value, the images on the screen will pulsate visibly (this will not happen until the save config key is
pressed).

Values: 50 (for 50 Hz power source)
60 (for 60 Hz power source)

The FrameRate can be temporarily selected with the following escape sequences:
fcak 1J = 50 Hz
fak 0J = 60 Hz

Default: 60

This field specifies the definition of the (@@ key. The default definition is an ASCIl %. The
definition may consist of up to two characters. If the second character is a space, it is ignored.

Default: &

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

ON (Fak 1L)
Characters entered through the keyboard are both displayed on the screen and transmitted to
the host computer.

OFF (fcak OLD
Characters entered through the keyboard are transmitted to the host computer only. (If they are
to appear on the screen, the host computer must “echo” them back to the terminal).

Default: OFF

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

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

OFF (fcak 0C)
The terminal generates the full 128-character ASCII set of codes.

Default: OFF

If the line in which you are entering data is the bottommost used line in display memory (there are
no printing or non-printing characters following the current line in display memory), the terminal
automatically generates a logical start-of-text pointer to designate the leftmost character that you
enter in the line. This pointer remains with the line in display memory until the line is deleted.
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Table 2-1. Terminal Configuration Menu Fields (Continued)

When you are operating in MODIFY LINE or MODIFY ALL mode and you press or @3, the
data transmission from the terminal normally begins at the logical start-of-text pointer in the
particular line. If the line has no logical start-of-text pointer, however, the data transmission begins
at the designated start column. This column can be defined and saved in non-volatile memory
using the StartCol field of the terminal configuration menu. The active value of this field can also
be temporarily redefined through the “margins/tabs/col” function keys.

Values: 1 -80

Default: 1

ASCII 8Bits When this operating mode isenabled (= YES), the terminal transmits 8-bit ASCIl codes in which the
eighth (high-order) bit, when set (=1), indicates that the character is from the Roman extension
character set.

Values: YES (fk&k 11> = 8-bit Roman extension code.
NO (%k&k 0I> = Standard 7-bit ASCIl code.

NOTE: When using 8-bit mode, parity should be set to NONE; otherwise, the
eighth bit will be used as the parity bit.

Default: NO

XmitFnetnCA) This field specifies whether escape code functions are both executed at the terminal and transmit-
ted to the host computer.

YES (fas 1A)

The escape code sequences generated by control keys such as ffl and are transmitted to
the host computer. If local echo is ON, the function is also performed locally.

NO (fcas 0A)

The escape code sequences for the major function keys are executed locally but NOT transmit-
ted to the host computer.

Default: NO

SPOW(B) This field specifies whether or not spaces entered through the keyboard will overwrite existing
characters.

NO (fc&s 0B)
Spaces entered through the keyboard will overwrite existing characters.

YES (fc4s 1B)
Enable SPace OverWrite (SPOW) latch. When the SPOW latch is off, overwriting occurs as
normal. When the SPOW latch is on, spaces entered through the keyboard move the cursor
forward but do not overwrite existing characters. Once the SPOW latch has been enabled by the
above escape sequence, itisturn on by a carriage return and is turned off by aline feed, home up,
or tab. It may also be turned on and off programmatically through the use of anf &k sequence as
follows:

ON: Fak 1IN
OFF: fek ON

Default: NO
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Table 2-1. Terminal Configuration Menu Fields (Continued)

InhEolWrp(C)

Line/Page(D)

InhHndShk(G)
and
Inh DC2CH)

This field specifies whether or not the end-of-line wrap is inhibited.

NO (%cas 0C)
When the cursor reaches the right margin it automatically moves to the left margin in the next
lower line (a local carriage return and line feed are generated).

YES (feas 1)
When the cursor reaches the right margin it remains in that screen column until an explicit
carriage return or other cursor movement function is performed (succeeding characters over-
write the existing character in that screen column).

Default: NO

This field specifies whether or not the terminal, when operating in block mode, will transmit dataa
line at a time or a page at a time.

Line (ftas 0D)
When operating in block mode, the terminal will transmit data a line at a time.

Page(&&51D)
When operating in block mode, the terminal will transmit data a page at a time.

For a detailed description of the differences between block line and block page mode, refer to
“ENTER KEY” in Section lll of this manual.

Default: LINE

Together, these fields determine what type of handshaking is to be used when transferring blocks
of data from the terminal to the host computer. (Appendex E summarizes the different
handshaking types.)

The various types of block transfers that may occur are as follows:

o A data transfer initiated by pressing the [ key in character, block line, or block page mode.
e A data transfer initiated by pressing the [EIEN or key in modify mode.

e A data transfer initiated by pressing a transmit only (T) user key (IKIll through IEZH ).

e The terminal’s response to a cursor sense, terminal ID status, primary status, secondary status,
color pair status, or device status request issued from the host computer.

e The device control completion code (S,F, orU) transmitted by the terminal in conjunction with a
device control operation initiated by the host computer.

When performing block transfers, there are three possible handshakes:
1. No handshake; terminal merely transmits block of data.
2. Computer sends P ; terminal transmits block of data.

3. Computer sends % ; terminal responds with %; computer responds with another % ; terminal
transmits block of data.

NOTE

When the® %° handshake is enabled and the line/page field of terminal config
is selected to be “line”, a % or & 'r is transmitted after the %. If “line” is not
selected, no % or &'r is transmitted after %.
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Table 2-1. Terminal Configuration Menu Fields (Continued)

In general, the InhHndShk(G) and Inh DC2CH) fields have the following effects:

InhHndShk(G) = YES Eliminates the use of the® handshake (terminal will either use the® /% /P
handshake or no handshake at all).

Inh DC2(H) =YES Eliminates the use of the® /%P handshake (terminal will either use the®
handshake or no handshake at all).

Both = YES No handshake.

Specifically, however, the type of handshaking used for block transfers is determined by a
combination of the following factors:

1. The type of block transfer to be performed.

2. What mode the terminal is currently operating in (character, block line, block page, or modify
mode).

3. The setting of the InhHndShk(G) and Inh DC2CH) fields.
If your terminal is connected to a Hewlett-Packard computer system, you will find that the default
settings for these fields (both NO) are usually adequate for your purposes. If you are concerned
about the specific type of handshake to be used for one or more of the particular types of block
transfers, however, you should use the following summary to verify (or alter) the settings of the
InhHndShk(G) and Inh DC2(H) fields:
1. key in block mode; or
Transmit only (T) user key in block page mode.
InhHndShk(G) (ignored)
Inh DC2CH) = NO — 0y /B, Py
Inh DC2(H) = YES — no handshake
2. key in character mode, or
or key in modify mode.
InhHndShk(G) = YES
Inh DC2CH) = NO — Py /By
Any other combination — no handshake

3. Transmit only (T) user key in block line or character mode; or

Cursor sense, terminal ID status, primary status, secondary status, display transfer initiated by
fd, graphics status transfer, color pair status transfer, or device status request; or

Device control completion code.
InhHNdShk(G) = NO — B
InhHndShk(G) = YES
Inh DC2(H) = NO — Py /% /%
InhHndShk(G) = YES

Inh DC2(H) = YES — no handshake
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Table 2-1. Terminal Configuration Menu Fields (Continued)

The G and H selections can be temporarily selected by the following escape sequences:

f4s 06  disables G
F4s0H  disables H
4516 enables G
fes1H  enables H

Defaults: InhHndShk(G) = NO
Inh DC2C(H) = NO

Esc Xfer(N) YES (fk&s 1N = When transferring data from display memory to an external printer, escape
sequences relating to the display (such as those specifying display enhance-
ments, format mode fields, and alternate character sets) are sent to the external
printer if encountered within the data.

NO (fas ON) = Escape sequences relating to the display are not sent to the external printer.
NOTE: The Esc Xfer(N) field only affects data transfers between display
memory and an external printer. It does NOT affect <Esc>spl data
transfersthat go directly from the host computer to the external printer.
Default: OFF
Compat (P,Q) This field is the functional equivalent of keyboard straps P and Q in the HP 2647A and HP 2648A
Graphics Terminals. Either UNSCALED or SCALED entries cause the terminal to enter Com:
patibility Mode which allows the terminal to respond to graphics control codes for the Tektronix

4010 and 4012 terminals. (Compatibility Mode is explained in detail in Section V.)

UNSCALED (%&s0p 1@) = Graphics display shows a 512 by 390 subset of the 1024 by 780 address-
able points used in the Tektronix terminals.

SCALED (%as1p 0@) = Graphics display shows a scaled down (512 x 360) version of the 1024 x
780 addressable points used in the Tektronix terminals. The entire picture
is displayed at approximately 2 the resolution.

OFF (%cas0p 0Q orfasip 1@) = Turns off Compatibility Mode.

Default: OFF

When you press the key while the terminal is in block page and format mode and display

FldSeparator memory contains a formatted display, the terminal automatically transmits the specified field

separator character at the end of each unprotected field (except the final one).

Value: Any ASCII character

Default: %

For data transfers between the terminal and a host computer, the terminal (under certain circum-

BlkTermnator stances) transmits the specified block terminator character at the end of the transfer operation.

For details, see “The ENTER Key” in Section lll.

This character, when encountered in display memory, terminates a data transfer (IEEH key
transmissions).

Value: Any ASCII character

Default: R
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Note that as you alter the fields of a configuration menu on
the screen, the selected values do NOT alter the content of
non-volatile memory nor do they have any effect on the
operation of the terminal.

When you have set all the fields to the desired values, you
may then save them in non-volatile memory using the save
config (KIM) function key.

When you do this, the chosen values take effect immedi-
ately.

While the terminal configuration menu is displayed on the

screen, the [k, lEM, and KM function keys perform as
shown in table 2-2.

Lock/Unlock-Configuration-Menus

Using an escape sequence, you can “lock” the current con-
figuration menus (terminal config, ext dev config, or
datacomm config) so that the menu can not be accessed
from the keyboard. Any attempt to access a locked menu
from the keyboard will result in a “beep” from the bell. Note
that when the configuration menus are locked, the MODIFY
ALL (2N ), BLOCK MODE ( lEEl ), REMOTE MODE ( IZMM), and
AUTO LF ( lEIM ) mode selection keys are also locked.

To lock the menus, use the following escape sequence:
%&q1L

To unlock the menus, use the following escape sequence:

Ecd:q oL (

SETTING CONFIGURATION
PARAMETERS WITH ESCAPE CODES

To set the terminal configuration parameters using escape
codes, you must use an kt&k or fkas sequence, depending
upon which parameters you wish to set.

Parameter Name Type of Escape
As Shown in Menu Sequence Used
FrameRate Ecak
LocalEcho
Caps Lock
ASCII 8-Bit

XmitFnctn(A) Eas
SPOW(B)

InhEolWrp(C)

Line/Page(D)

InhHNndShk (G)

Inh DC2(CH)

Esc Xfer(N)

Compat (P,Q)

The®% &k and% &s sequences alter the particular parameter
in the menu, and the new setting takes effect immediately,
but they do NOT alter the content of non-volatile memory.
(See Table 2-1 for parameter description.) (

Table 2-2. Configuration Function Keys KM, I, KN

[£4]

DEFAULT
VALUES

(For default values, see figure 2-1.)

Pressing this key causes all fields in the menu on the screen to be filled with their default values.

DISPLY -
FUNCTN

Pressing this key alternately enables and disables display functions mode. When enabled, an
1671 asterisk appears in the function key display. You use display functions mode for entering ASCII
control characters in the Return Def ,FldSeparator, orBlkTermnator fields. Note that this imple-
mentation of display functions mode is separate from that which is enabled/disabled via the mode
selection keys. Enabling or disabling display functions mode using this function key does NOT
alter the effect of the DISPLY FUNCTN mode selection key (and vice versa).

[fal

config
keys

Pressing this key removes the menu from the screen (WITHOUT activating it or saving it in
non-volatile memory) and returns the function key labels to the following:

[+21] [+31 [¥4]

[f11
datacommjext dev
config config

[£51 [fE1] [f7] [f81
terminal
config “
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To change the active values of the FrameRate, LocalEcho,
Caps Lock, ASCII 8-Bit, or SPOW parameters, use an es-
cape sequence of the following form:

Eak 0J
Ecak 1J

FrameRate = 60:
FrameRate = 50:

Il

LocalEcho = OFF: fak OL
LocalEcho = ON: sk 1L

Caps Lock = 0FF: Ecsk OC
CapsLock = ON: &a&k1C
ASCII 8-Bit=YES: fak1l
ASCII 8-Bit= NO: fak Ol

You may combine these and other ft&k parameters within
one escape sequence. If you do, the final identifier (such as C
or 1 or L) must be uppercase and all preceding identifiers
must be lowercase. For example, to setLocalEcho = ON and
Caps Lock = ON, you could use either of the following escape
sequences:

Eak111C

sk 1c 1L

To change the active values of any of the following parame-
ters, use an escape sequence of the following form:

Eces 0A
Eras 1A

XmitFnctnC(A) = NO:
XmitFnctn(A) = YES:

Configuring the Terminal

SPOW(B) = NO: f4s 0B
SPOW(B) = YES: &&s1B
InhEolWrp(C) = NO: fas0C
InhEolWrp(C) = YES: fas1C
Line/Page(D) = LINE: Ec4s 0D
Line/Page(D) =PAGE: f&s1D
InhHNdShk(G) = NO: f&s06
InhHNdShk(G) = YES: &&s16G
InhDC2(H) = NO: fa&sOH

Inh DC2(H) = YES: Fa&s1H
Esc Xfer(N) = NO: Ec&s ON
Esc Xfer(N) = YES: E&s 1N

Compat (P,Q) = OFF: FE&sOp0Qorfasip1a@
Compat (P,@) = UNSCALED: fas0p1Q
Compat (P,@) = SCALED: fe&s1p0Q

You may combine these and other kt4s parameters within
one escape sequence. If you do, the final identifier (such as A
or G or H) must be uppercase and all preceding identifiers
must be lowercase. For example, to set Line/Page(D) =
PAGE, InhHndShk (G) = NO, and Inh DC2(H) = YES, you
could use any of the following excape sequences:

E4s1d 0g 1H

Fras 0g1h1D

f4s51h1d 06






SECTION

Keyhoard Control

INTRODUCTION

The terminal keyboard is a separate unit that is linked
to the display portion of the terminal by a flexible cable.
Included within the keyboard unit is a speaker that is used
for sounding the terminal’s bell tone. Except for two keys
(€2 and EZW), the overall keyboard can be logically
divided into a character set group, a numeric pad or graph-
ics pad group, a cursor control group, an edit control group,
and a function key group. The function key group includes
eight keys labeled “f1” through “f8” and the keys labeled
“AIDS”, “MODES” and “USER KEYS”. The M through KM
keys are multi-purpose keys in that the functions they
perform vary from one situation to another. At any given
time the applicable labels for the function keys are dis-
played across the bottom of the screen (figure 3-1).

SELECTING MODES

Pressing the @B key enables the mode selection keys
and changes the I through KM screen labels to the
following:

[f11 (21 [£3] [f4]

LINE MODIFY | BLOCK REMOTE
MODIFY* ALL* MODE * MODE *

[f5] [f61 [f71 [f81

TERMINALY MEMORY DISPL AUTO
TEST LOCK* FUNCTN* LF*

Except for the TERMINAL TEST key (which initiates the
terminal self-test), these keys act as toggle switches in that
they alternately enable and disable the designated mode.
When a particular mode is enabled, an asterisk is displayed
in the label.

The graphics functions of the graphics/numeric keypad are
in effect when the terminal is powered on or after a hard
reset. Also, @@ toggles the keypad functions between
graphics and numeric functions.

Remote/Local Modes

When a communications link exists between the terminal
and a remote host computer, the terminal isin either of the
following two modes:

¢ Remote Mode. In this mode, when you press an alpha-
numeric key the associated ASCII code is transmitted to
the host computer.

e Local Mode. In this mode, when you press an alphanu-
meric key the associated character is displayed at the
current cursor position on the screen (nothing is trans-
mitted to the host computer).

Figure 3-1. Screen-Labeled Function Keys

From the keyboard, you switch the terminal back and forth
between local and remote modes using the REMOTE MODE

(M) key.

From the keyboard or a user-definable key, you can switch
the terminal from local to remote (and vice versa) using the
following escape sequences:

Eak OR

frak 1R

Local:
Remote:

A remote/local mode designator is maintained in non-
volatile memory. When you change modes using the
REMOTE MODE key, you also alter that mode designator in
non-volatile memory. When you change modes using the
escape sequences, however, the designator in non-volatile
memory is NOT altered.

After a hard reset or turning off the power, the terminal
reverts to the mode specified by the remote/local desig-
nator in non-volatile memory.

Character/Block Modes

When the terminal is connected on-line to a remote host
computer, it operates in either of the following data trans-
mission modes:

o Character Mode. In this mode, data is transmitted a
character at a time as it is entered through the keyboard.
ASCII control codes (such as ® and ‘¢ ) are transmitted.
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e Block Mode. In this mode, data is NOT transmitted at
the time it is entered through the keyboard. Instead, you
transmit an entire block of data by first typing the data
(after initially typing the data you can move the cursor
around and edit the data as desired) and then pressing

the IEER key.

When the terminal is in block mode, ASCII control codes
(such as % and‘r ) are acted upon locally but NOT transmit-
ted with the data block.

From the keyboard, you enable and disable block mode
using the BLOCK MODE ( jEM ) key.

From a program executing in a host computer, you enable
and disable block mode using the following escape sequen-
ces:

ENABLE: f&k 1B
DISABLE: &k 0B

A character/block mode designator is maintained in non-
volatile memory. When you change modes using the BLOCK
MODE key, you also alter that mode designator in non-
volatile memory. When you change modes using the escape
sequences, however, the designator is NOT altered.

After a hard reset or turning off the power, the terminal
reverts to the mode specified by the character/block desig-
nator in non-volatile memory.

The relationship between block, line, page, and format
modes is described under key later in this section.

Format Mode

The terminal includes a format mode in which elaborate,
custom-designed forms containing protected and unpro-
tected fields can be displayed on the screen and used for
data entry.

When format mode is enabled, the terminal operator may
only enter data into unprotected fields. If the operator
positions the cursor in a protected area and then attempts
to type data, the cursor automatically moves to the start of
the next subsequent unprotected field before the terminal
accepts the data.

The designing of forms and the use of format mode are
described in Section IV.

From a program executing in a host computer or from the
keyboard, you enable and disable format mode using the
following escape sequences:

ENABLE: &W

DISABLE: &xX

Once format mode is enabled, it remains enabled until
explicitly disabled, until a hard reset is performed, or until

the power is turned off.
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Line Modify Mode

When the terminal is in remote mode and character mode,
and you are communicating interactively with a host com-
puter, you may sometimes enter an erroneous command
string to which the computer responds with an error mes-
sage. If the command string is a lengthy one and the error
consists of only a few characters, it is a nuisance to have to
retype the entire string. In such a case, you may instead
enable line modify mode (which temporarily switches the
terminal to a special form of block mode). You may then
move the cursor to the erroneous line on the display and
correct the command string. When the string
is edited to your satisfaction, you retransmit the line
to the host computer by pressing either the key or the
key.

Note that while line modify mode results in a block trans-
mission, it is completely independent of the block mode
function described earlier in this section (you do NOT have
to first enable block mode). In fact, line modify mode is a
feature that was specifically designed for use when the
terminal is operating in character mode.

From the keyboard, you enable line modify mode using the
LINE MODIFY (MEM) key. Line modify mode is automati-
cally disabled during a hard reset or when you press either

or IEEN. If you change your mind and wish to disable
line modify mode before retransmitting the command
string, press the LINE MODIFY key again and the terminal
will return to normal character mode.

The terminal remembers which character was the first
(leftmost) one that you entered through the keyboard. This
means that when you retransmit a line in modify mode,
only the keyboard entry portion of the line (the entire
edited command string) is retransmitted; any prompt
characters preceding the command string are ignored by
the terminal. For more detailed information about this
feature refer to the discussion of the Start Col field of the
terminal configuration menu in Section II.

Modify All Mode

When the terminal is in character mode, you can enable
modify all mode, which switches the terminal to a special
form of block mode. Modify all mode is the same as line
modify mode except that it is NOT disabled when you press
or or when a hard reset is performed.

From the keyboard, you enable and disable modify all
mode using the MODIFY ALL ( IEEH) key.

From a program executing in a host computer, you enable
and disable modify all mode using the following escape
sequences:

ENABLE: Ff&k 1M
DISABLE: &k OM

A modify all mode designator is maintained in non-volatile
memory. When you change modes using the MODIFY ALL



key, you also alter that mode designator in non-volatile
memory. When you change modes using the escape sequen-
ces, however, the designator is NOT altered.

After a hard reset or turning off the power, the terminal
reverts to the mode specified by the modify all designator
in non-volatile memory.

NOTE

Modify mode uses the same type of hand-
shaking as that used when the key
is pressed while the terminal is in Char-
acter mode (that is, while Block mode is
disabled). SeeTable 3-1. Also, Appendix E
summarizes which type of handshaking
is used for different terminal
configurations.

Auto Line Feed Mode

When auto line feed mode is enabled, an ASCII line feed
control code is automatically appended to each ASCII car-
riage return control code generated through the keyboard.
That is, every & code generated through the keyboard be-
comes a ®'r.

ASCII carriage return control codes can be generated
through the keyboard in any of the following ways:

e By pressing the @ key, provided that a % code is
included in the key definition.

¢ By simultaneously pressing the G and B keys.

e By pressing any of the user keys ([lKfl} through M),
provided that a % code is included in the particular key
definition.

e By pressing the key when the terminal is in block
mode, line modify mode, or modify all mode (in these
cases a ® code is transmitted as the line terminator).

From the keyboard, you enable and disable auto line feed
mode using the AUTO LF ( IEEM) key.

From a program executing in a host computer, you enable
and disable auto line feed mode using the following escape
sequences:

ENABLE: F&s&k 1A
DISABLE: &s&k 0A

When you enable or disable auto line feed mode using the
“AUTO LF” key, you also alter the content of the “AUTO LF”
field in non-volatile memory. When you enable or disable
auto line feed mode using the escape sequence, however,
you do not change the content of the non-volatile memory.

After a hard reset or turning off the power, the terminal
reverts to the mode specified by the “AUTO LF” field in
non-volatile memory.

Keyboard Control

Memory Lock Mode

Memory lock mode provides two separate functions: over-
flow protect and display lock.

OVERFLOW PROTECT. This feature prevents you from
losing data when display memory is full. If you home the
cursor and then enable memory lock mode, display
memory becomes “protected” so that no data can be lost off
the top. In such a case, when you have used all available
lines in display memory, any attempt to use more memory
is rejected with an audible “beep”. You may, however, use
the cursor control keys to go back and alter any of the
existing data. To continue entering new data, merely dis-
able memory lock mode and reposition the cursor immedi-
ately below the last line. Before doing so you may wish to
enable data logging (described in Section VII) so that data
that is then forced off the top of display memory will be
retained in printed form.

DISPLAY LOCK. If you position the cursor below the top
line of the screen and then enable memory lock mode, the
lines above the cursor’s current line become “locked” on the
screen. As the screen becomes full, the locked lines remain
on the screen while subsequent lines roll past the locked
rows. This allows you to retain column headings or instruc-
tions on the screen as you continue to enter new data. It
also provides a useful means of changing the sequence of
text blocks as follows:

a. Press i, , and then type the following data:
3. This is paragraph 3. It
should be the thirdone.
1. This is paragraph 1. It
shouldbe the first one.
2. This is paragraph 2. It
should be the second one.
4. This is paragraph 4. It
should be the last one.
b. Using the alphanumeric cursor movement keys, posi-
tion the cursor in the first line of paragraph 1.
c. Enable memory lock mode by pressing function key
M if an asterisk is not present in the corresponding
screen label.

d. Use the key until the first line of paragraph 4 is in
the same line as the cursor.
e. Disable memory lock mode and home the cursor. The
display should appear as follows:
1. This is paragraph 1. It
shouldbe thefirst one.
2. This is paragraph 2. It
should be the second one.
3. This is paragraph 3. It
should be the third one.

4. This is paragraph 4. It
should be the last one.

From the keyboard, you enable and disable memory lock
mode using the MEMORY LOCK ( M) key. The rows above
the line containing the cursor are locked.
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Normal editing can be performed within the locked rows.
That is, the rows are locked by row number only, so if lines
are inserted among the locked rows, they become locked
while all “excess” rows are forced out of the locked area.

From a program executing in a host computer, you enable
and disable memory lock mode using the following escape
sequences:

ENABLE: &1
DISABLE: &m

Once enabled, memory lock mode remains enabled until
explicitly disabled, until a hard reset is performed, or until
the power is turned off.

Display Functions Mode

When display functions mode is enabled the terminal
operates as follows:

¢ In local mode, it displays ASCII control codes and escape
sequences but does not execute them. For example, if you
press the key the terminal displays&D on the screen
but does not perform the “cursor left” function.

¢ In remote mode, it transmits ASCII control codes and
escape sequences but does not execute them locally. For
example, if you press the key the terminal transmits
an %S but does not perform the “roll up” function. If local
echo is enabled (ON) then the &S is also displayed on the
screen.

There are two exceptions to the foregoing descriptions:

1. An %2, which disables display functions mode, or &Y,
which enables display functions mode, is executed lo-
cally and either transmitted (in remote mode) or dis-
played (in local mode).

2. A% (or ®'r if auto line feed mode is enabled) is executed
in addition to being transmitted and displayed.

From the keyboard, you enable and disable display func-
tions mode using the DISPLY FUNCTN ( [IEll) key.

From a program executing in a host computer, you enable
and disable display functions mode using the following
escape sequences:

ENABLE: &Y
DISABLE: &z
NOTE

There is interaction between display
functions and the XmitFnctnCA) field
of the terminal configuration menu. If
XmitFnctnCA) is on, the DISPLY FUNCTN
key transmits& Y,% Z. As a result of this
action, the receiver of the transmission
can never exit display functions unless
the & Z sequence is explicitly sent.

Once enabled, display functions mode remains enabled
until explicitly disabled, until a soft or hard reset is per-
formed, or until the power is turned off.

Caps Mode

When caps mode is enabled, all unshifted alphabetic keys
generate uppercase letters and all shifted alphabetic keys
generate lowercase letters. This mode is used primarily as
a typing convenience and only affects the 26 alphabetic
keys.

From the keyboard, you enable and disable caps mode
using the @ key. This key alternately enables and dis-
ables caps mode. The @8 key has no effect if “Caps Lock” in
terminal configuration is enabled (ON).

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

ENABLE: &sak 1P
DISABLE: &k 0P

Once enabled, caps mode remains enabled until explicitly
disabled, until a hard reset is performed, or until the power
is turned off.

Caps Lock Mode

When caps lock mode is enabled, the terminal generates
only Teletype-compatible codes: uppercase ASCII (00-5F,
hex) and DEL (7F, hex). Unshifted alphabetic keys (a-z )
generate the codes for their uppercase equivalents, the 1, |,
and } keys generate the codes for [,\, and 1 (respectively),
and the * and ~ keys are ignored.

From the keyboard, you enable and disable caps lock mode
using the “Caps Lock” field of the terminal configuration
menu as described in Section II.

From a program executing in a host computer, you enable
and disable caps lock mode using the following escape
sequences:

ENABLE: &s&k 1C
DISABLE: &k 0C

At any given time the current state (enabled/disabled) of
caps lock mode is reflected in the “Caps Lock” field of the
terminal configuration menu. When you enable or disable
the mode by altering the menu field from the keyboard and
then pressing the SAVE CONFIG key, you alter both the
active and non-volatile memory versions of that field.
When you enable or disable the mode using the escape
sequence, however, you only change the active value of the
“Caps Lock” field in the terminal configuration menu.

After a hard reset or turning off the power, the terminal

reverts to the mode specified by the “Caps Lock” field in the
terminal configuration menu in non-volatile memory.



GRAPHICS/NUMERIC KEYPAD

The graphics functions on the graphics/numeric keypad are
enabled when the terminal is powered on, after ahard reset
is performed, or when toggled by the @@ keys.

e The [GRAPH DSPLY] key toggles the graphics memory
display on and off. This allows you to view the alpha-
numeric memory without the graphics memory overlay-
ing it.

e The [ALPHA DSPLY] key toggles the alphanumeric
memory on and off. This allows you to view the graphics
memory without the alphanumeric memory overlaying
it.

e The [GRAPH CURSOR] key toggles the graphics cursor
on and off. Initially, the cursor display is inhibited. When
first toggled on, the cursor is positioned in the lower-left
corner of the display.

eThe 6B, G, €D, keys control the position of
the graphics cursor. Two orthogonal keys may be pressed
to cause diagonal movement.

e The [CURSOR FAST] key allows you to position the
cursor (using the @, G2, @B, keys simulta-
neously) at a more rapid rate.

e The [GRAPH CLEAR] key clears the contents of graph-
ics memory.

e The [GRAPH COPY] key initiates a copy of the contents
of graphics memory to the external printer port.

You can toggle the graphics and numeric functions under
program control by sending the following escape
sequences:

Enable numeric functions: &&k00

Enable graphics functions: &&k10

USER-DEFINABLE KEYS

The eight function keys ( lfll through M), besides per-
forming their usual terminal control functions, can be
defined either locally by the terminal operator or remotely
by a program executing in a host computer. By “defined” it
is meant that:

1. You can assign to each key a string of alphanumeric
characters and/or control codes (such as % or ‘¢).

2. You can specify each key’s operational attribute:
whether its content is to be executed locally at the
terminal, transmitted to a host computer, or both.

3. You can assign to each key an alphanumeric label (up to
16 characters) which, in user keys mode, is displayed
across the bottom of the screen.

4. You can select different color pairs for each user-
definable label.

Keyboard Control

5. You can select various video enhancement combinations
(blinking, underline, and inverse video) for each user-
definable label.

When defining a key from the keyboard, the key content
may include explicit escape sequences (entered using dis-
play functions mode) that control or modify the terminal’s
operation.

The definition of each user key may contain up to 80
characters (alphanumeric characters, ASCII control
characters, and explicit escape sequence characters).

Defining Keys Locally

To define one or more keys from the keyboard, first press
the EZB and @B keys simultaneously, or use®j.The user
keys menu shown in figure 3-2 then appears on the screen.
The screen is displayed as color pair 0 with the ATTRI-
BUTE field in inverse video; the LABEL fields are dis-
played in the currently-defined label enhancements. By
default, color pair 0 is a white foreground on a black back-
ground. However, since colors may be changed program-
matically, the actual screen display depends on the
currently-defined values for color pair 0. The soft key labels
at the bottom of the screen are displayed in color pair 7. You
may also programmatically change this color setting. (An
example in Section IV shows the effects of changing color
pair 7.) Be aware that a poor color selection may obscure
information normally displayed on the screen. To prevent
this from occurring in the configuration menus, the config-
uration fields are permanently defined and may not be
altered programmatically. Note that the menu in figure
3-2 contains the default values for all of the fields. While
the menu is displayed on the screen, you can reset the
entire menu to the default values by pressing the DEFAULT
VALUES function key ( K.

The menu contains a set of unprotected fields that you
access using the tab keys or the alphanumeric cursor-
positioning keys.

For each user key the menu contains four unprotected
fields:

ATTRIBUTE FIELD. This one-character field always
contains an uppercase L, T, or N signifying whether the
content of the particular user key is to be:

a. Executed locally only (L).

b. Transmitted to the host computer only (T).

c. Treated in the same manner as the alphanumeric
keys (N). If the terminal is in local mode, the content
of the key is executed locally. If the terminal is in
remote mode and local echo is disabled (OFF), the
content of the key is transmitted to the host com-
puter. If the terminal is in remote mode and local echo
is enabled (ON), the content of the key is both
transmitted to the host computer and executed
locally.
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ey FIELDS
DEFINITION ATTRIBUTE
FIELD FIELD l
/ - N
f1 LABEL BN
fp
f2 LABEL ]
q
£3 LABEL ]
&r
f4 LABEL L
s
f5 LABEL ]
&t
6 LABEL R
Eu
£7 LABEL [ ]
Bv
8 LABEL [
Bw

NEXT JPREVIQUSIDEFAULT 1 1 DISPLY
CHOICE | CHOICE J VALUES FUNCTN*

Figure 3-2. User Keys Definition Menu

The dlphanumeric keys are disabled when the cursor is
positioned in this field. You change the content of this
field by pressing the NEXT CHOICE and PREVIOUS CHOICE
keys ( and KB, respectively).

TWO LABEL FIELDS. The two eight-character fields
to the right of the word “LABEL” allow you to supply the
user key’s label. When the terminal is in user keys mode,
the key labels are displayed from left to right in ascend-
ing order across the bottom of the screen (each displayed
key label occupies two lines). The first LABEL field in
the user keys menu supplies the upper portion of the
particular key label while the second supplies the lower
portion.

KEY DEFINITION FIELD.The entire line (80 charac-
ters) immediately below the attribute and label fields is
available for specifying the character string that is to be
displayed, executed, and/or transmitted whenever the
particular key is pressed. When entering characters into
this field you may use display functions mode.

When entering the label and key definition you may access
display functions mode by way of the DISPLY FUNCTN
function key ( ). Note that this implementation of dis-
play functions mode is separate from that which is en-
abled/disabled via the mode selection keys.
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With display functions mode enabled, the key can be
used for including % codes in key definitions. If not enabled,

repositions the cursor to the first column on the line.
If auto line feed mode is also enabled, the key will
generate a & ‘r.

When the user keys menu is displayed on the screen you
may use the , , and @@ keys for editing the
content of the label and key definition fields.

When you are finished defining all the desired keys, press
the @3, @B, or key (in all three cases the user keys
menu disappears from the screen). When you press @3, or
enter &k, the defined user key labels are displayed across
the bottom of the screen and the Il through BN user
keys, as defined by you, are enabled.

Defining Keys Programmatically

From a program executing in a host computer, you can
define one or more keys using the following escape se-
quence format:

faf <attribute><key><color
pair><label length>
<string length><video
enh><label><string>



where:

<attribute> = 0a:normal
1a: local only
2a: transmit only
<key> = 1-8k:f1-18,
respectively
<label length> = 0-16d
<string length> = 0-80L

(0 is the default)

(1 is the default)

(0 is the default)
(1 is the default)
(—1 causes field to be erased)

<color pair> = 0-7C (7 is the default)
<videoenh> = 0-15v (0 is thedefault)
<label> = the character sequence for the
label field
<string> = the character sequence for the

key definition field

The <attribute>, <key>, <label length>, and ¢<string
length> parameters may appear in any sequence but must
precede the label and key definition strings. Furthermore,
since the <key> parameter automatically resets color pair
and video enhancements to their default values, you must
place <color pair> and <video enh> after <key> if you
want these values to take effect. Besides this constraint
and the preceding constraint that the strings defining the
label and key must come last, <color pair> and <video
enh> may likewise appear in any sequence. You must use
an uppercase identifier (A, K, C, D, L or V) for the final
parameter and a lowercase identifier (a, k, ¢, d, 1 or v) for
all preceding parameters. Following the parameters, the
first 0 through 16 characters, as designated by <label
length>, constitute the key’s label and the next 0 through
80 characters, as designated by <string length>, con-
stitute the key’s definition string. The total number of
displayable characters (alphanumeric data, ASCII control
codes such as % and'r, and explicit escape sequence charac-
ters) in the label string must not exceed 16, and in the
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COLOR PAIR. The colpr pair parameter specifies which
color pair to use for the user-definable labels.

NOTE

In the following escape sequences, you
must explicitly state a “zero” length pa-
rameter as the length parameter
defaults to “1.” Also, by omitting the key
parameter, the new enhancements affect
softkey #1.

To specify the color pair programmatically, use the follow-
ing escape sequence:

Faf<color pair>c 0L

where <color pair> may be in the range —32768 to 32767.
The terminal uses the lowest three binary bits of the
<color pair> to yield the color pair index number. This
value always falls within the octal range of zero through
seven. When you omit the optional <color pair>, the index
defaults to color pair “7.”

VIDEO ENHANCMENT. The user-definable labels can
be displayed in one or more video enhancement combina-
tions (blinking, inverse video, and underline). “Half-
bright”, if selected, is displayed as the currently-defined
color pair “3”, unless you also specifically select a color
enhancement. In this latter case, the half-bright enhance-
ment is ignored. Table 3-1 gives the values for “v” in the
video enhancement escape sequence:

definition string must not exceed 80. faf<video enh> v OL (default is 0)
Table 3-1. Video Enhancement Values
“v" Value Blinking Inverse Video Underline “Half-Bright”

0
1 X
2
3 X
4 X
5 X X
6 X
7 X X
8 X
9 X X

10 X

11 X X

12 X X

13 X X X

14 X X

15 X X X

3-7




Keyboard Control

Example: Assign LOG-0ON as the label and HELLO
USER.ACCOUNT as the definition for the Kl
user key. The key is to have the attribute “N”.
The label is to be displayed as color pair 6 and
blink.

fafSk6c1v6d19LLOG-ONHELLO USER. ACCOUNT R4 B

After issuing the foregoing escape sequence from your pro-
gram to the terminal, the [l portion of the user keys
menu is as follows:

f5 N LABEL LOG-ON
HELLO USER.ACCOUNT%

The &t 4B sequence turns on the user labels. If this escape
sequence is not sent, the labels remain unchanged until
they are redisplayed upon the screen. (This may involve
pressing @@ to remove the labels, then pressing
again to redisplay the “updated” labels.)

If the transmit only attribute (2) is designated, the particu-
lar user key will have no effect unless the terminal is in
remote mode. A transmit only user key may (when subse-
quently pressed) invoke a block transfer handshake and
append the appropriate terminator to the string.

Controlling The
User Keys Menu Programmatically

From a program executing in a host computer, you can
display the user keys menu on the screen and remove it
from the screen using the following escape sequences:
DISPLAY MENU: F&j
REMOVE MENU: &k

Controlling The

Function Key Labels Programmatically
From a program executing in a host computer, you can
control the display of the function key labels as follows:

® You can remove the key labels from the screen entirely
(this is the equivalent of simultaneously pressing the

€3 and €3 keys).

s You can enable the mode selection keys (this is the equiv-
alent of pressing the @i key).
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® You can enable the user keys (this is the equivalent of
pressing the key).

® You can “lock” the current set of labels on the screen (i.e.,
disable the @3, @B, and keys).

* You can reenable the @3, @B, and keys.

Appropriate escape sequences are:

fi@ Enable the user keys and remove all
key labels from the screen.

fajA Enable and display the mode selection
keys.

f4jB Enable and display the user keys.

FajR Unlock screen labels.

fajs Lock screen labels.

faj<xx>L<message> Remove the key labels from the screen
and display the character string < mes-
sage> (which consists of <xx> charac-
ters; where <xx> may be up to 160
characters).

fsjC Remove your <message> from the
screen and restore the current key
labels.

KEY

When the terminal is in remote mode, pressing the
key sets pending a block transfer of data from display
memory to the host computer (in such a case the key
also locks the keyboard until the resultant data transfer is
complete).

The type of handshaking used and precisely what data gets
transmitted depends on the following factors:

1. Whether the terminal is in character mode, block line
mode, or block page mode.

2. Whether or not the terminal is in format mode.

3. The settings of the InhHndShk(G), Inh DC2(H), and
Line/Page(D) fields in the terminal configuration
menu.

Table 3-2 summarizes the effect of the key in each of
the possible mode/strap combinations. Appendix E pro-
vides a complete summary of handshaking protocol.
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Table 3-2. Key Operation

CHARACTER MODE

The cursor is repositioned to column 1 of the current
line.

All characters through the first subsequent block ter-
minator or through the end of the line (whichever is
encountered first) are transmitted to the host computer
as a block.

ASCII control codes, color enhancement escape sequen-
ces, video enhancement escape sequences, alternate
character set escape sequences, and field definition es-
cape sequences are transmitted if encountered.

If the operation is terminated by encountering the end
of the line, the terminal sends a %& (or a % ¢ if auto line
feed mode is enabled). The cursor is repositioned to col-
umn 1 and a line feed is performed if auto line feed mode
is enabled.

If the operation is terminated by encountering a block
terminator, the terminal sends a block terminator fol-
lowed by a % (or a % ‘¢ if auto line feed mode is enabled).
The cursor remains positioned immediately following
the terminator.

If there is no data to be transmitted, the terminal sends
a block terminator followed by a & (or a & ‘'¢ if auto line
feed mode is enabled).

The type of handshaking used is determined as follows:

InhHndShk (G) = YES
Inh DC2 (H) = NO — P/
Any other combination — no handshake

CHARACTER MODE, FORMAT MODE

“Character mode, format mode” means format mode is
enabled but block mode is disabled. In this combined
mode, when the cursor is within an unprotected field, all
characters from the current cursor position through the
end of the field are transmitted to the host computer asa
block. Otherwise, the terminal searches for the next
subsequent unprotected field and transmits the content
of that field.

ASCII control codes within the field are transmitted.

Video enhancement escape sequences, color enhance-
ment escape sequences, alternate character set escape
sequences, and field definition escape sequences within
the field are NOT transmitted.

If the operation is terminated by encountering the end
of the unprotected field, the terminal sends a % (or a &®‘¢
if auto line feed mode is enabled). The cursor remains at
the first character position after the end of the field.

If the operation is terminated by encountering a block
terminator, the terminal sends a block terminator fol-
lowed by a % (or a % ‘¢ if auto line feed mode is enabled).
The cursor remains positioned immediately following
the terminator.

If there is no data to be transmitted, the terminal sends
a block terminator followed by a & (or a & 'r if auto line
feed mode is enabled). The % that is transmitted has no
effect on the terminal locally, and the cursor remains
unmoved.

The type of handshaking used is determined as follows:

InhHndShk (G) = YES
Inh DC2 (H) = NO — Py /% /P
Any other combination — no handshake

BLOCK LINE MODE

Block line mode means that Block Mode is on and that
theLine/Page (D) field in terminal configuration is set
to “line”.

Inh DC2(H) = YES

The cursor is repositioned to column one within the
current line. All characters through the first subse-
quent block terminator or through the end of the
line (whichever is encountered first) are then trans-
mitted to the host computer as a block.

Inh DC2(H) = NO

The cursor is NOT repositioned. All characters
through the first subsequent block terminator or
through the end of the line (whichever is encoun-
tered first) are transmitted to the host computer as
a block.

ASCII control codes, color enhancement escape sequen-
ces, video enhancement escape sequences, alternate
character set escape sequences, and field definition es-
cape sequences are all transmitted if encountered.

If the operation is terminated by encountering the end
of the line, the terminal sends a & (or a % ‘r if auto line
feed mode is enabled). The cursor is repositioned to col-
umn 0 and a line feed is performed if auto line feed mode
is enabled.
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Table 3-2. Key Operation (Continued)

If the operation is terminated by encountering a block
terminator, the terminal sends a block terminator fol-
lowed by a % (or a & 'r if auto line feed mode is enabled).
The cursor remains positioned immediately following
the terminator.

If there is no data to transmit, a block terminator fol-
lowed by a & or % 'f is transmitted. The cursor is not
moved.

The type of handshaking used is determined as follows:
InhHndShk(G) is ignored
Inh DC2(H) = NO — 5, /0, Py
Inh DC2(H) = YES — no handshake

BLOCK LINE MODE, FORMAT MODE

“Block line mode, format mode,” means that format
mode is enabled and block mode is likewise enabled with
theLine/Page (D) field in terminal configuration set to
“line”.

In this configuration, all characters from the current
cursor position through the first subsequent block ter-
minator or through the end of the line (whichever comes
first) are transmitted as a block to the host computer.

ASCII control codes within the field are transmitted.

Video enhancement escape sequences, color enhance-
ment escape sequences, alternate character set escape
sequences, and field definition escape sequences within
the field are NOT transmitted.

If the operation is terminated by encountering the end
of the unprotected field, the terminal sends a & (or a % ‘¢
if auto line feed mode is enabled). The cursor remains
positioned at the end of the field.

If the operation is terminated by encountering a block
terminator, the terminal sends a block terminator fol-
lowed by a % (or a % 'r if auto line feed mode is enabled).
The cursor remains positioned immediately following
the terminator.

If there is no data to be transmitted, the terminal sends
a block terminator followed by a % (or a ® ‘r if auto line
feed mode is enabled). The % that is transmitted has no
effect on the terminal locally, and the cursor remains
unmoved.

The type of handshaking used is determined as follows:
InhHndShk(G) (ignored)
Inh DC2(H) = NO — b, /5, P,
Inh DC2(H) = YES — no handshake

BLOCK PAGE MODE

Block page mode means that Block Mode is on and the
Line/Page (D) field in terminal configuration is set to
(Qpage”.

Inh DC2(H) = YES

The cursor is repositioned to the “home up” position.
All characters through the first subsequent block
terminator or through the end of display memory
(whichever is encountered first) are transmitted to
the host computer as a series of blocks, each block
corresponding to one line in display memory.

Inh DC2(H) = NO

The cursor is NOT repositioned. All characters from
the cursor position through the first subsequent
block terminator or through the end of display
memory (whichever is encountered first) are trans-
mitted to the host computer as a series of blocks.
Each block corresponds to one line in display
memory.

ASCII control codes, color enhancement escape sequen-
ces, video enhancement escape sequences, alternate
character set escape sequences, and field definition es-
cape sequences are all transmitted if encountered.

After each line (except the final one) the terminal sends

“a%'r. If the operation is terminated by encountering the

end of display memory, the terminal sends a % ‘¢ fol-
lowed by a block terminator after the last line. If the
operation is terminated by encountering a block ter-
minator, the terminal sends only a block terminator
after the last line.

If there is no data to be transmitted, the terminal sends
only a block terminator.

The type of handshaking used is determined as follows:
InhHndShk (G) (ignored)
Inh DC2CH) = NO — 0, /0,0,
Inh DC2(H) = YES — no handshake

BLOCK PAGE MODE, FORMAT MODE

“Block page mode, format mode” means that format
mode is enabled and block mode is likewise enabled with
theLine/Page (D) field in terminal configuration set to

«page”.

Inh DC2(H) = YES

The cursor is repositioned to the “home up” position.
All unprotected characters through the first subse-
quent block terminator or through the end of dis-
play memory (whichever is encountered first) are
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Table 3-2. Key Operation (Continued)

transmitted to the host computer as a series of
blocks. Each block corresponds to one unprotected
field.

Inh DC2(H) = NO

The cursor is NOT repositioned. All unprotected
characters through the first subsequent block ter-
minator or through the end of display memory
(whichever is encountered first) are transmitted to
the host computer as a series of blocks. Each block
corresponds to one unprotected field.

ASCII control codes within the fields are transmitted.

Video enhancement escape sequences, color enhance-
ment escape sequences, alternate character set escape
sequences, and field definition escape sequences within
the fields are NOT transmitted.

After each field (except the final one), the terminal
sends a field separator. After the final field, the terminal
sends a block terminator.

If the end of display memory is encountered before locat-
ing an unprotected field, the terminal merely sends a
block terminator.

The type of handshaking used is determined as follows:
InhHndShk (G) (ignored)
Inh DC2(H) = NO — 0/ P
Inh DC2C(H)Y = YES — no handshake

MODIFY MODE

You enter modify mode through the mode selection keys.
(If the “MODES?” labels are not currently displayed on
the screen, press the @ key to enable and display these
softkey labels.) You may select Line Modify mode by
toggling EEIM to display an asterisk in the LINE
MODIFY label. Similarly, you may select Modify All
mode by toggling I to display an asterisk in the
MODIFY ALL label.

Note that modify line and modify all modes are func-
tional only when the terminal is configured for charac-
ter mode operation. When either block mode or format is
enabled, the EEEN key operates as described for block
mode earlier in this table.

In modify mode, the cursor is repositioned as follows:
1. To the logical start-of-text pointer; or

2. To the designated start column (Start Col) if there is
no logical start-of-text pointer.

For more information on the logical start-of-text pointer
and start column, refer toTable 2-1, “Terminal Configu-
ration Menus Fields” in Section II.

All characters through the first subsequent block ter-
minator or through the end of the line (whichever is
encountered first) are transmitted to the host computer
as a block.

ASCII control codes, color enhancement escape sequen-
ces, video enhancement escape sequences, alternate
character set escape sequences, and field definition es-
cape sequences are all transmitted if encountered.

If the operation is terminated by encountering the end
of the line, the terminal sends a & (or a & ' if auto line
feed mode is enabled). If LocalEcho = OFF, the cursor is
repositioned to the column at which the transmission
began, otherwise the cursor is repositioned to Column 1.
A line feed is performed if auto line feed mode is enabled.

If the operation is terminated by encountering a block
terminator, the terminal sends a block terminator fol-
lowed by a & (or a & ‘¢ if auto line feed mode is enabled).
The cursor remains positioned immediately following
the terminator.

The type of handshaking used is determined as follows:
InhHndShk(G) = YES
Inh DC2(H) = NO — P /%P,
Any other combination — no handshake
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SEND DISPLAY (%d)

From a program executing in a host computer, you can

trigger a block transfer of data from display memory to the

host computer by issuing the following escape sequence:
Ed

This escape sequence is only responded to when received
over a datacomm line; it is ignored if entered through the
keyboard or issued from a user key (unless block mode is
enabled). With the following two exceptions, the resultant
data transfer is performed as though the key had
been pressed:

1. The cursor is NOT repositioned. The data transfer al-
ways begins at the current cursor position.

2. The type of handshaking used is determined as follows:

InhHndShk (G) = NO — D1 handshake
InhHNdShk(G) = YES

Inh DC2(H)Y = NO — D3/,
InhHNndShk(G) = YES

Inh DC2(H) = YES — no handshake

The fd sequence also temporarily disables the keyboard so
that the key cannot be used until the current data
transfer is completed. If the ftd sequence is received while
an KN key data transfer is in progress, the escape se-
quence is ignored.

Note that an %d sequence resets the “block trigger
received” flag. This means, for example, that if you are
using the % handshake and the terminal receives a ® fol-
lowed by the &d, it “forgets” that a block trigger was just
received and thus will NOT send the data immediately. The
terminal must receive another ® before it will start the
data transfer.

The amount of data transferred depends on the following
terminal settings: Page/Line field in terminal configura-
tion and whether Block Mode is enabled. For more detailed
information, refer to Table 3-2 “ [EX Key Operation” in
this section.

ENABLE/DISABLE KEYBOARD

You can enable and disable the terminal’s keyboard by
executing escape sequences. When the keyboard is disabled
all keys EXCEPT the following are ignored:

o]

The escape sequences for enabling and disabling the key-
board are as follows:

ENABLE: &b
DISABLE: ¢
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Once disabled, the keyboard remains disabled until ex-
plicitly enabled, until a soft or hard reset is performed, or
until the power is turned off.

AUTO KEYBOARD LOCK MODE

Some applications may require that pressing the Kl key
or a Transmit-only (“I”) softkey automatically lock the
keyboard. This prevents the triggering of future block
transfers until the host computer is prepared to accept new
data.This can be accomplished by enabling Auto Keyboard
Lock mode from the host computer. The following escape
sequences enable and disable Auto Keyboard Lock mode.

ENABLE: Ff&kiK
DISABLE: &ako0K

Once Auto Keyboard Lock mode is enabled, when either an
Key or a Transmit-only softkey transfer begins, the
keyboard becomes locked and remains locked until the host
program sends an kb sequence to explicitly unlock it.

SOFT RESET

A soft reset does the following:

1. Rings the terminal’s bell.

2. Halts any device operations currently in progress.
3. Enables the keyboard (if disabled).
4

. Clears any existing error conditions and removes the
error message display (if present) from the bottom of
the screen.

5. Disables display functions mode (if enabled).

6. Halts any datacomm transfers currently in progress,
clears the datacomm buffers.

7. Turns off record mode, if on.

The data on the screen, all terminal operating modes
(except display functions mode), and all active configura-
tion parameters are unchanged.

From the keyboard, you perform a soft reset by pressing
the CXB key.

From a program executing in a host computer, you perform
a soft reset using the following escape sequence:

g

HARD RESET

A hard reset has the same effect as turning the terminal’s
power off and then back on except that the power-on self-
test is not performed.



A hard reset does the following:

1. Rings the terminal’s bell.

2. Halts any device operations currently in progress.
3. Enables the keyboard (if disabled).

4. Clears all of alphanumeric memory.
5

. Clears any existing error conditions and removes the
error message display (if present) from the bottom of the
screen.

6. Halts any datacomm transfers currently in progress,
clears the datacomm buffer, and reinitializes the
datacomm port according to the appropriate power-on
datacomm configuration parameters.

7. Resets the terminal configuration menu parameters to
values saved in non-volatile memory (their default
power-on values).

8. Resets certain operating modes and parameters as
follows:

Disables display functions mode, send cursor position
mode, caps mode, auto keyboard lock mode, format
mode, data logging, and modify line.

Resets the left margin to column 1.

Resets the right margin to column 80.

Clears all tabs.

Turns off the “insert character” function edit.

Resets the User Keys to default values.

Turns off record mode, if on.

Turns off foreign characters mode, if enabled.

Selects Line Drawing as alternate character set.
Turns on alphanumeric display and homes the cursor
up.

Turns on graphics display.

Clears graphics memory.

Turns off graphics cursor and repositions it to 0, 0.
Enables graphics functions of the graphics/numeric
keypad.

Forces RGB color method.

Sets all alphanumeric color pairs to their default
power-on values.

Sets all graphics functions to their default power-on
values.

From the keyboard, you perform a hard reset by simulta-
neously pressing the EEB, @) and EEED keys.

From a program executing in a host computer, you perform
a hard reset using the following escape sequence:

EE

Keyboard Control

BREAK

Pressing the key transmits a 200 ms space on the
asynchronous data communications line, or sets the sec-
ondary channel low for 200 ms (depending on whether the
terminal is in transmit or receive state). This serves as a
“break” signal to interrupt computer operation.

BELL

The keyboard includes an embedded speaker for sounding
an audible tone in response to the ASCII Bell (<BELL>)
control code and for alerting the terminal operator when
certain error conditions occur.

From the keyboard, you generate the Bell code by simulta-
neously pressing the B and {3 keys.

From a program executing in a host computer, you trigger
the bell tone by transmitting an ASCII Bell control code
(decimal 7).

WAIT

From a user key or from a program executing in a host
computer, you can cause the terminal to pause for approxi-
mately 1 second using the following escape sequence:

k@

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

Note that while an @ is in effect, the cursor disappears
from the screen, the keyboard is locked, and the passing of

data from the datacomm firmware to display memory is
inhibited.

For example, if you want to sound the bell tone twice in
succession with a two-second delay between tones, you
could do so using the following control sequence:

<BELL> %®%@ <BELL>

MODEM DISCONNECT

You can direct the terminal to “hang up” the modem by
sending an &f. The terminal accomplishes the modem dis-
connect by lowering the TR/CD (Terminal Ready) line for 2
seconds.
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SECTION

v

INTRODUCTION

This section discusses the alphanumeric display control of
the terminal. The graphics display control of the HP 2627A
is discussed in Section V.

The display portion of the terminal consists of a display
screen and display memory. The display cursor (a blinking
underscore mark on the screen) indicates where the next
character entered will appear. As you enter characters,
each is displayed at the cursor position, the ASCII code for
the character is recorded at the associated position in dis-
play memory, and the cursor moves to the next character
position on the screen. Once the screen becomes full, newly
entered data causes existing lines to be forced off the
screen. Data lines forced off the screen are still maintained
in display memory and can subsequently be moved back
onto the screen. After 48 lines of data are entered and
display memory becomes full, you must take other steps
(datalogging, for example) to prevent data from being lost.

You can perform the following display control operations
either locally from the keyboard or remotely from a pro-
gram executing in a host computer:

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

e Move the displayed data up or down in relation to the
current cursor position. When a roll operation forces data
off the top or bottom edge of the screen, additional data
rolls onto the screen at the opposite edge from display
memory.

e Change the content of the screen to the next or previous
“page” of data in display memory. (A page consists of 24
lines.)

e Set or clear margins.

e Set or clear one or more tab stop positions.

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

e Enable or disable display enhancements (inverse video,
underline, and blinking).

e Select color pair.

e Change the foreground and/or background color of any
color pair.

e Change from one character set to another (Base or Line
Drawing).

In addition, you can do the following screen edit operations
either locally or remotely:

e Delete all characters from the current cursor position
through the end of the line.

e Delete all characters from the current cursor position
through the end of display memory.

o Delete the line containing the cursor (subsequent lines
are rolled up).

e Turn off screen display.
e Turn off softkey labels.

e Delete the character at the current cursor position.
Characters to the right of the cursor move left.

e Insert a blank line immediately preceding (above) the
line currently containing the cursor.

e Enable or disable “insert character” mode. When this
editing mode is enabled, succeeding characters entered
through the keyboard or received from the host computer
are inserted to the left of the character at the current
cursor position.

CURSOR CONTROL

The following topics describe how to alter the cursor/data
relationship either manually by using the cursor control
keys or programmatically by using escape sequences.

Home Up

Pressing the key moves the cursor to the left margin
in the top row of the screen and rolls the text in display
memory down as far as possible so that the first line in
display memory appears in the top row of the screen.

When format mode is enabled, the key also rolls the
text down asfar as possible but leaves the cursor positioned
at the beginning of the first unprotected field. If no fields
have been defined, the cursor will appear at the first col-
umn of the first row on the screen.

To perform this function programmatically, use the follow-

ing escape sequence:
Eh or &H
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When memory lock is enabled, the key rolls the text
down as far as possible below the locked area of the screen,
instead of below the top of the screen, and leaves the cursor
positioned at the left margin of the first unlocked row on
the screen. When both format mode and memory lock are
active simultaneously, the cursor will go to the first unpro-
tected field on the screen (including the locked area), after
rolling all the text down.

NOTE

If memory lock is on and the cursor is
within the locked area, will cause
the cursor to go down to the first charac-
ter of the first line of text under the
locked area, after rolling the text down.

Home Down

Pressing the E&B and keys moves the cursor to the
left margin and rolls the text in display memory up as far
as possible without losing any lines. The cursor is posi-
tioned immediately below the last line.

To perform this function programmatically, use the follow-
ing escape sequence:

&F

Move Cursor Up

Each time you press the key, the cursor moves up-
ward one screen row in the current column position. If you
hold the key down, the cursor movement continues row-by-
row until the key is released. When the cursor is in the top
row of the screen, pressing this key moves the cursor to the
same column position in the bottom row of the screen.
When moving the cursor, data is not altered. Cursor move-
ment is independent of memory lock.

To perform this function programmatically, use the follow-
ing escape sequence:

A

Move Cursor Down

Each time you press the key, the cursor moves
downward one screen row in the current column position. If
you hold the key down, the cursor movement continues
row-by-row until the key is released. When the cursor is in
the bottom row of the screen, pressing this key moves the
cursor to the same column position in the top row of the
screen. Moving the cursor does not alter the data on the
screen. Cursor movement is independent of memory lock.

To perform this function programmatically, use the follow-
ing escape sequence:

&B
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Move Cursor Right

Each time you press the key, the cursor moves one
column to the right in the current screen row. If you hold
the key down, the cursor movement continues column-by-
column until the key is released.

This function is performed without regard for existing mar-
gins. When the cursor reaches the rightmost column of the
screen, pressing this key moves the cursor to the leftmost
column in the next lower row (from the rightmost column
in the bottom row of the screen, the cursor moves to the
leftmost column in the top row of the screen). Moving the
cursor does not alter the data on the screen. Cursor move-
ment is independent of memory lock.

To perform this function programmatically, use the follow-
ing escape sequence:

EC
Move Cursor Left

Each time you press the key, the cursor moves one
column to the left in the current screen row. If you hold the
key down, the cursor movement continues column-by-
column until the key is released.

This function is performed without regard for existing mar-
gins. When the cursor reaches the leftmost column of the
screen, pressing this key moves the cursor to the rightmost
column in the next higher row (from the leftmost column in
the top row of the screen, the cursor moves to the rightmost
column in the bottom row of the screen). Moving the cursor
does not alter the data on the screen. Cursor movement is
independent of memory lock.

To perform this function programmatically, use the follow-
ing escape sequence:
&D

Roll Text Up

Each time you press the @@ key, the text in display
memory rolls up one row on the screen. The top row rolls off
the screen (but this data is not lost), the remaining data
rolls up one line on the screen, and a new line of data rolls
from display memory into the bottom line of the screen. If
you hold this key down, the text continues to roll upward
until you release the key or until the final line of data in
display memory appears in the top row of the screen. In the
latter case, pressing or continuing to hold down the key has
no further effect. The “roll up” function is illustrated in
figure 4-1A.

In the configuration and user softkey definition menus,
this key is disabled. In memory lock mode, the unlocked
text rolls behind the locked text, as if the bottom line of the
locked text is the top of the screen.

To perform this function programmatically, use the follow-
ing escape sequence:

&S
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A A D

MEMORY

DISPLAY
SCREEN

MEMORY

D
ROLL UP

P
MEMORY

DISPLAY
SCREEN

MEMORY

g___D \
ROLL DOWN

Figure 4-1. The “Roll” Data Functions

Roll Text Down

Each time you press the key, the text in display
memory rolls down one row on the screen. The bottom row
rolls off the screen (but the data is not lost), the remaining
data rolls down one line on the screen, and a new line of
data rolls from display memory into the top line of the
screen. If you hold this key down, the text continues to roll
downward until you release the key or until the first line of
data in display memory appears in the top row of the
screen. In the latter case, pressing or continuing to hold
down the key has no further effect. The “roll down” function
is illustrated in figure 4-1B.

In the configuration and user softkey definition menus,
this key is disabled. In memory lock mode, the unlocked
text rolls behind the locked text, as if the bottom line of the
locked text is the top of the screen. The cursor position
relative to the screen remains unchanged after this
operation.

To perform this function programmatically, use the follow-
ing escape sequence:

&T

Next Page/Previous Page

You may access the data stored in display memory in blocks
that are known as “pages.” A page consists of the number of
unlocked rows of screen data. The maximum size for all
pages is 24 lines. The current page is that sequence of lines
which appears on the screen at any given time. If Memory
Lock protects the screen’s first three lines, a page consists
of 21 lines of text. The previous page is the preceding
displayable portion of display memory. The next page is the
succeeding displayable portion of display memory.

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

LINE 1
24 DISPLAY 24
LINES SCREEN LINES
I I
24 | NEXT | 24
LINES | PAGE | LINES
| |
I |
LINE 48

LINE 1

LINE 48

:—-—__—""I

| PREVIOUS |
| PAGE |
| | DisPLAY CONTROL
DISPLAY MEMORY
48 LINES
80 CHARACTERS/LINE
DISPLAY
SCREEN

Figure 4-2. Previous Page and Next Page Concepts
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Pressing the key rolls the text in display memory up so
that the next page of data replaces the current page on the
screen. If you hold the key down, the operation is repeated
until you release the key or until the final line in display
memory appears in the first unlocked screen row. In the
latter case, pressing or continuing to hold down the key has
no further effect.

In the configuration and user softkey definition menus,
this key is disabled.

To perform the “next page” function programmatically, use
the following escape sequence:

&u

Pressing the key rolls the text in display memory down
so that the previous page of data replaces the current page
on the screen. If you hold the key down, the operation is
repeated until you release the key or until the first line in
display memory appears in the top line of the screen. In the
latter case, pressing or continuing to hold down the key has
no further effect.

In the configuration and user softkey definition menus,
this key is disabled.

To perform the “previous page” function programmatically,
use the following escape sequence:

RV
At the completion of the “next page” or “previous page”
function, the cursor is positioned at the left margin in the

top line of the screen (the first unlocked screen row).

If format mode is on, the cursor will go to the first unpro-
tected field on the new page.

MEMORY ADDRESSING SCHEME

Display memory positions can be addressed using absolute
or relative coordinate values. Display memory is made up

0f 80 columns (0-79) and 48 lines (0-47). All escape sequen-
ces operate on this zero-based addressing scheme. Since the
row/column indicator on the screen shows the screen’s 24
rows as “1” through “24” (to “48” for two pages of display
memory) and the screen’s 80 column positions as “1”
through “80”, it becomes the programmer’s responsibility
to supply all necessary conversions to ensure correct
positioning. Display memory may contain a maximum of
48 lines of 80 characters each (2 full screens).

The types of addressing available are:
e Absolute

e Screen Relative

e Cursor Relative

ROWADDRESSING. Figure 4-3 illustrates the way the
three types of addressing affect row or line numbers. The
cursor is shown positioned in the fourth row on the screen.
Screen row 0 is currently at row 6 of display memory. In
order to reposition the cursor to the first line of the screen
the following three destination rows could be used:

a. Absolute: row 6

b. Screen Relative: row 0

c. Cursor Relative: row —3

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

Whenever the row or column addresses exceed those avail-
able, the largest possible value is substituted. In screen
relative addressing, the cursor cannot be moved to a row
position that is not currently displayed. For example, in
figure 4-3c a relative row address of —10 would cause the
cursor to be positioned at the top of the current screen
(relative row —3). Column positions are limited to the

0
1
2
3
4
5
5 (4]
z 1
2
9 3 1
20 1 4
11 5

a.) Absolute: row 6

b.) Screen Relative: row O

c.) Cursor Relative: row -3

Figure 4-3. Row Addressing
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available screen positions (0 to 79 in figure 4-4c and —5 to
74 in figure 4-4b). The cursor cannot be wrapped around
from column 0 to column 79 by specifying large negative
values for relative column positions.

0123456789 ...

)

a.) Absolute
-5 -4 -3 -2 -1 0 +1 +2 +3 . .. +74

[ ;

b.) Relative

Figure 4-4. Column Addressing

Cursor Sensing

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

Absolute Sensing  f&a

Example: The row/column indicator shows the cursor at
column 20, row 40.

computer: fa

terminal: f&a 019c 039R

Relative Sensing &

Example: The cursor is again at column 20, row 40, but
screen row 0 begins at row 35 of display memory.
computer: &*

terminal: f&a 019¢c 005Y

Send Cursor Position Mode

To institute a block transfer, the terminal repositions the
cursor before it transmits the data block. However, in cer-
tain applications, it may be necessary to know the cursor’s

Alphanumeric Display

location when the transfer is initiated. In Send Cursor
Position (SCP) Mode, when the ENTER key or a Transmit-
only user softkey is pressed, the cursor’s present position is
inserted at the beginning of the block of text. The format of
the cursor’s position is identical to that returned from an
absolute cursor position sense status request. The follow-
ing rules apply:

1. You may only enter SCP mode programmatically
through escape sequences.
To enable SCP mode: & ax1¢C
To disable SCP mode: & &x 0C

2. The terminal must be in Block mode or Forms mode.
SCP mode does not apply to Line Modify or Modify All.

3. A soft reset leaves SCP mode unchanged. A hard reset
disables SCP mode (the default condition).

Cursor Positioning

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

Screen Relative Addressing

To move the cursor to any character position on the screen,
use any of the following escape sequences:

Ec&a <column number> c <row number> Y
Ec&a <row number> y €column number> C
Ec4a <column number> C

Ecséa <row number> Y

where:

<columnnumber> isadecimal number specifying the screen
column (0-79) to which you wish to move
the cursor. Zero specifies the leftmost col-
umn, 79 the rightmost column. Values <0

default to 0 and values >79 default to 79.

is a decimal number specifying the screen
row (0-23) to which you wish to move the
cursor. Zero specifies the top row of the
screen; 23 specifies the bottom row.
Values <0 default to 0 and values >23
default to 23.

<row number>

When using the above escape sequences, the data on the
screen always remains unchanged. Screen relative
addressing is independent of memory lock.

If you specify only a ¢<column number>, the cursor remains
in the current row. Similarly, if you specify only a <row
number >, the cursor remains in the current column.

Example: The following escape sequence moves the cursor
to the 20th column of the 7th row on the screen:

fsa by 19C
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Absolute Addressing

You can specify the location of any character within display
memory by supplying absolute row and column coor-
dinates. (When memory lock mode is on, the row portion of
the escape sequence is ignored and the column portion is
executed.) To move the cursor to another character position
using absolute addressing, use any of the following escape
sequences:

Ec4a <column number> c <row number> R
E&a <row number> r <column number> C
fr4a <column number> C

Ecsa <row number> R

where:

<columnnumber> is a decimal number (0-79) specifying the
column coordinate (within display
memory) of the character at which you
want the cursor positioned. Zero specifies
the first (leftmost) column in display
memory, 79 the rightmost column. Values
>79 default to 79.

<rownumber> isadecimal number (0-47) specifying the
row coordinate (within display memory) of
the character at which you want the cursor
positioned. Zero specifies the first (top)
row in display memory, 47 specifies the
last. Values >47 result in data being lost

and the cursor repositioned to row 47.

When using the above escape sequences, the data visible on
the screen will (if necessary) be rolled up or down in order to
position the cursor at the specified data character. The
cursor and data movement will occur as follows:

e If a specified character position lies within the bound-
aries of the screen, the cursor moves to that position and
the data on the screen remains unchanged.

e If the absolute row coordinate is less than that of the top
line currently visible on the screen, the cursor moves to
the specified column in the top row of the screen and the
text rolls downward until the specified row appears in
the top line of the screen.

o Ifthe absolute row coordinate exceeds that of the bottom
line-currently visible on the screen, the cursor moves
to the specified column in the bottom row of the screen
and the text rolls upward until the specified row appears
in the bottom line of the screen. Data may be lost if the
row number is greater than 47.

If you specify only a ¢<column number>, the cursor remains
in the current row. Similarly, if you specify only a <row
number>, the cursor remains in the current column.

Example: The following escape sequence moves the cursor
(and rolls the text if neccessary) so that it is
positioned at the character residing in the 60th
column of the 27th row in display memory:

Esa 26r 59C
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Cursor Relative Addressing

You can specify the location of any character within display (
memory by supplying row and column coordinates that are
relative to the current cursor position. (When memory lock
mode is on, the row portion of the escape sequence is ig-
nored.) To move the cursor to another character position
using cursor relative addressing, use any of the following
escape sequences:

Ecsa +/- <column number> c +/- <row number> R
Er&a +/- <row number> r +/- <column number> C
Ec4a +/- <column number> C

f4a +/- <row number> R

where:
<columnnumber> is a decimal number specifying the rela-
tive column to which you wish to move the
cursor. A positive number specifies how
many columns to the right you wish to
move the cursor; a negative number

specifies how many columns to the left.

<rownumber> js a decimal number specifying the rela-
tive row to which you wish to move the
cursor. A positive number specifies how
many rows down you wish to move the
cursor; a negative number specifies how

many rows upward.

When using the preceding escape sequences, the data will
(if necessary) be rolled up or down in order to position the
cursor at the specified data character. The cursor and data
movement will occur as follows:

¢ If a specified character position lies within the bound-
aries of the screen, the cursor moves to that position and
the data on the screen remains unchanged.

o If the specified cursor relative row precedes the top line
currently visible on the screen, the cursor moves to the
specified column in the top row of the screen and the text
rolls downward until the specified row appears in the top
line of the screen, or the top of display memory is found
(whichever occurs first).

o If the specified cursor relative row follows the bottom
line currently visible on the screen, the cursor moves to
the specified column in the bottom row of the screen
and the text rolls upward until the specified row appears
in the bottom line of the screen.

NOTE

Display memory may be lost if the row
number is specified outside the set
bounds of display memory (48 lines).

If you specify only a <column number> the cursor remains
in the current row. Similarly, if you specify only a <row
number> the cursor remains in the current column.

Example: The following escape sequence moves the cursor
(and rolls the text if necessary) so that it is




positioned at the character residing 15 columns
to the right and 25 rows above the current cur-
sor position within display memory:

fea +15¢c -25R

Combining Absolute
And Relative Addressing

You may use a combination of screen relative, absolute and
cursor relative addressing within a single escape sequence.

Example: Move the cursor (and roll the text if necessary)
so that it is positioned at the character residing
in the 70th column of the 18th row below the
current cursor position.

B &a 69¢c +18R

Example: Move the cursor so that it is positioned at the
character residing 15 columns to the left of the
current cursor position in the 4th row currently
visible on the screen.

Eceaa -15¢ 3Y

Example: Move the cursor (and roll the text up or down if
necessary) so that it is positioned at the charac-
ter residing in the 10th column of absolute row
48 in display memory.

Frsa 9c 47R

EDIT OPERATIONS

You can edit data displayed on the screen by simply over-
striking the old data. In addition, the terminal provides the
following edit functions which can be enabled and disabled
either manually by using the edit control keys or program-
matically by using escape sequences:

e Insert Line.

e Delete Line.

Insert Character.

Delete Character.

Clear Display.

Clear Line.

Insert Line

When you use the insert line edit function, the text line
containing the cursor and all text lines below it roll
downward one line, a blank line is inserted in the screen
row containing the cursor, and the cursor moves to the left
margin of the blank line. Note that when memory lock
mode is active, inserting a line within the locked area of the
screen does not change the size of the locked area.

Alphanumeric Display

From the keyboard, each time you press the @3 key the
terminal inserts one blank line. If you hold the key down,
the terminal continues to insert blank lines until the key is
released.

This edit function is disabled in format mode, and is dis-
abled in the configuration and user softkeys definition
menus.

NOTE

When the 48 lines of display memory are
full, inserting a line will cause data to be
lost. The first line in display memory will
always be the one to be released unless it
happens to be on the screen, in which case
the last line in display memory will be
released.

From a program executing in a host computer, you insert a
blank line at the current cursor position using the follow-
ing escape sequence:

EL

Delete Line

When you use the delete line edit function, the text line
containing the cursor is deleted from display memory, all
text lines below it roll upward one row, and the cursor
moves to the left margin. Note that when memory lock
mode is active, deleting a line within the locked area does
not change the size of the locked area.

From the keyboard, each time you press the @@ key the
terminal deletes one line of text. If you hold the key down,
the terminal continues to delete text lines until the key is
released or until there are no subsequent text lines remain-
ing in display memory. In the latter case, pressing or con-
tinuing to hold down this key has no further effect.

This edit function is disabled in format mode, and is
disabled in the configuration and user softkeys definition
menus.

From a program executing in a host computer, you delete
the text line at the current cursor position using the follow-
ing escape sequence:

EcM

Insert Character

When the insert character editing function is enabled,
characters entered through the keyboard or received from
the host computer are inserted into display memory at the
cursor position. Each time a character is inserted, the
cursor and all characters from the current cursor position
through the right margin move one column to the right.
Characters that are forced over the right margin are lost.
When the cursor reaches the right margin, it moves to the
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left margin in the next lower line and the insert character
function continues from that point.

This edit function is meant to be used within that portion of
the screen delineated by the left and right margins. If you
position the cursor to the left of the left margin, the insert
character function works as described above. If you posi-
tion the cursor beyond the right margin, however, the in-
sert character function affects those characters between
the current cursor position and the right boundary of the
screen. In such a case, when the cursor reacheés the right
boundary of the screen, it moves to the left margin in the
next lower line and the insert character function continues
from that point as described in the first paragraph above.

The movement of existing characters during an “insert
character” editing operation is illustrated in figure 4-5.

LEFT RIGHT
MARGIN MARGIN
4 )
. B
-/\N./'\/\/\_/\J
B
—/\/\/\\/\/‘\M
B
\. J
I = CURSOR
—p = CHARACTER
MOVEMENT

Figure 4-5. Character Insert with Margins

When format mode is off, any unprotected alternate charac-
ter set, color enhancements, and/or video enhancement
fields to the right of the cursor move to the right with the
displayable characters. If the cursor is positioned within
any such field the insert character function extends the
range of the field by one position for each character in-
serted. Block terminators at or to the right of the cursor
position move to the right along with the displayable
characters.

When format mode is on and the cursor is positioned within
an unprotected field, the insert character function affects
only those characters from the cursor position through the
end of the current subfield. Block terminators are treated
the same as when format mode is off. If the cursor is not
within an unprotected field, it automatically moves to the
first character position of the next subsequent unprotected
field when the first character is inserted.
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In the user softkeys definition menu, insert character acts
the same as in format mode; insert character is disabled in
a configuration menu.

From the keyboard, you enable and disable the insert char-
acter editing function using the @3 key. When enabled,
the characters “IC” are displayed in the status line at the
bottom of the screen.

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

ENABLE: %a
DISABLE: &R

Delete Character

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

This edit function is meant to be used within that portion of
the screen delineated by the left and right margins. If you
position the cursor to the left of the left margin, the delete
character function works as described above. If you posi-
tion the cursor beyond the right margin, however, the
delete character function affects those characters
from the current cursor position through the right bound-
ary of the screen.

The movement of existing characters during a “delete char-
acter” editing operation is illustrated in figure 4-6.
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Figure 4-6. Character Delete with Margins



When format mode is off, any unprotected alternate
character set, color enhancements, and/or video enhance-
ment fields to the right of the cursor move to the left with
the displayable characters. If the cursor is positioned
within any such field, the delete character function shor-
tens the range of the field by one position for each character
deleted. Deleting the first character position of an unpro-
tected field changes the rest of the field to protected. Delet-
ing characters at the start of, or within, a color
enhancement, video enhancement, and/or alternate char-
acter set field does NOT alter the characteristics of the rest
of the field. Block terminators to the right of the cursor
move to the left along with the displayable characters and
are deleted if they are at the cursor position when this
function is executed.

When format mode is on and the cursor is positioned within
an unprotected field, this function affects only those
characters from the cursor position through the end of the
current subfield. If the subfield definition also includes a
color enhancement, video enhancement, and/or an alter-
nate character set, those characteristics are NOT altered
by the delete character function. Block terminators are
treated the same as when format mode is off. If the cursor is
not within an unprotected field, the delete character func-
tion has no effect.

In the user softkeys definition menu, delete character acts
the same as in format mode; delete character is disabled in
a configuration menu.

From the keyboard, each time you press the @@ key the
terminal deletes one character. If you hold the key down,
the terminal continues to delete characters until either the
key is released or there are no non-blank characters be-
tween the cursor position and the right margin. In the
latter case, pressing or continuing to hold down this key
has no further effect.

From a program executing in a host computer, you delete
the character at the current cursor position using the fol-
lowing escape sequence:

&P

Clear Display

When format mode is off, pressing the key deletes all
displaying and non-displaying characters, all color en-
hancements and video enhancements, and any line draw-
ing characters from the current cursor position through the
end of display memory.

When format mode is on, pressing the key deletes all
unprotected displaying and non-displaying characters, and
any unprotected line drawing characters from the current
cursor position through the end of display memory.
However, all color and video enhancements are protected.
will not remove them, whether they are inside or
outside an unprotected field.

This key is disabled in the user softkeys definition and
configuration menus.

Alphanumeric Display

To perform this function programmatically, use the follow-
ing escape sequence:

&y
Clear Line

When format mode is off, pressing the key deletes all
displaying and non-displaying characters, all color en-
hancements and video enhancements, and any line draw-
ing characters from the current cursor position through the
end of the current line.

NOTE

Unlike delete line, display memory does
not roll up when a row is cleared.

When format mode is on and the cursor is positioned within
an unprotected field, pressing the key deletes all dis-
playing and non-displaying characters and any line draw-
ing characters from the current cursor position through the
end of the current field. However, all color and video en-
hancements are protected, whether they are inside or out-
side an unprotected field. If the cursor is not within an
unprotected field, the @@ key has no effect.

In the user softkeys definition menu, clear line acts the
same as in format mode; clear line is disabled in the config-
uration menus.

To perform this function programmatically, use the follow-
ing escape sequence:

Bk

SETTING AND CLEARING MARGINS

You can redefine the left and/or right margin. These mar-
gins affect the cursor positioning for certain functions
(such as carriage return, home up, home down, etc.) and
establish operational bounds for the insert character and
delete character functions. In addition, the left margin is
always an implicit tab stop. Data to the left of the left
margin or to the right of the right margin is still accessible.
Data transfers from display memory to a host computer or
to a printer are performed without regard to margins.
Format mode, when enabled, clears the margins, creating
an 80 character line (shown as “1”-“80” by the row/column
indicator).

When you are entering data through the keyboard and the
cursor reaches the right margin, it automatically moves to
the left margin in the next lower line (note that this operat-
ing characteristic can be disabled through the use of the
“InhEolWrp” terminal configuration parameter; refer to
Section IT). When you press (@@, the cursor moves to the
left margin in the current line if auto line feed mode is
disabled or to the left margin in the next lower line if auto
line feed mode is enabled.

When data is being received from a host computer, it enters
display memory only within the defined margins. When
the cursor reaches the right margin, it automatically
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moves to the left margin in the next lower ling (as men-
tioned above, this operating characteristic can be disabled
through the use of the “InhEolWrp” configuration parame-
ter). When an ASCII % control code is received, the cursor
always moves to the left margin in the current line regard-
less of whether or not auto line feed mode is enabled.

From the keyboard, you set and clear the margins using

the margins/tabs/col set of function keys. To get to that
set, use the following keystroke sequence:

[f2 ]
W margins
tabs/col

This changes the function key labels to the following:

o LF] [£21] [£3] [f4]

START SET CLEAR JCLR ALL
COLUMN TAB TAB TABS
51 [fE] [f7] [+a]

. LEFT RIGHT JCLR ALL
MARGIN | MARGIN IMARGINS

To set the left or right margin, move the cursor to the
desired column and then press the appropriate function
key (IKEM or IEM). To reset the left margin to column 1
and the right margin to column 80, press IKGll.

If you attempt to set either margin incorrectly with rela-
tion to the other (e.g., the right margin to the left of the left
margin), the terminal rejects it with an audible “beep”.

From a program executing in a host computer, you set and
clear the margins using the following escape sequences:

SET LEFT MARGIN: &4
SET RIGHT MARGIN: &S
CLEAR ALL MARGINS: &9

The first two escape sequences set the left and right margin
(respectively) at the current cursor position. Before using
them, therefore, you will first have to position the cursor at
the desired column using one of the cursor control escape
sequences described earlier in this section.

SETTING AND CLEARING TABS

You can define a series of tab stops to which you can move
the cursor using the tab and back tab functions (described
as separate topics later in this section). ’

From the keyboard, you set and clear tab stops using the

margins/tabs/col set of function keys. To get to that set,
use the following keystroke sequence:

[ 2 ]
m margins
tabs/col
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This changes the function key labels to the following:

[f11 [zl [£31] [f4]
START SET CLEAR JCLR ALL
COLUMN TAB TAB TABS
[¥51] [fE] [£71] [fel

LEFT RIGHT |JCLR ALL
MARGIN | MARGIN JMARGINS

To set a tab stop, move the cursor to the desired column and
then press IKEM. To clear a tab stop, move the cursor to the
particular tab stop position and then press [KEl. To clear
all existing tab stops, press IKZlll. Note that the left margin
is always an implicit tab stop and is not affected by

Tab stops that do NOT lie within the area bounded by the
left and right margins are ignored when the tab or back tab
functions are performed.

From a program executing in a host computer, you set and
clear tab stops using the following escape sequences:

SETTAB: &1
CLEARTAB: &2
CLEARALLTABS: &3

The first two escape sequences set and clear (respectively) a
tab stop at the current cursor position. Before using them,
therefore, you will first have to position the cursor at the
desired column using one of the cursor control escape se-
quences described earlier in this section.

TAB

From the keyboard, you can move the cursor ahead to the
next subsequent tab stop using the @B key. (If the
graphics/numeric keypad is enabled for numeric opera-
tions, the @I key also advances the cursor to the next tab
stop.) In format mode, tab moves the cursor to the begin-
ning of the next unprotected field. The last field wraps
around to the beginning of the first field. Tab acts similarly
in the user softkeys definition menu and the configuration
menus.

From a program executing in a host computer, you can
move the cursor ahead to the next tab stop issuing either
an ASCII % control code (Control “I”) or the following es-
cape sequence:

Bl

Tab stops that do NOT lie within the area bounded by the
left and right margins are ignored by the tab function.

Note that the left margin is treated as a tab stop. When the
cursor is positioned at or to the right of the rightmost tab
stop, the tab function moves the cursor to the left margin in
the next lower line. When the cursor is positioned to the left
of the left margin, however, the tab function advances the
cursor to the first explicit tab stop in the line (or to the left



margin in the next lower line if no explicit tab stops are
defined). Note that tabbing the cursor to the next line is the
equivalent of a linefeed.

BACK TAB

From the keyboard you can move the cursor backward to
the previous tab stop using the and B keys (or
the @28 key in the numeric pad).

In format mode, configuration menus, and user keys defini-
tion menu, the cursor, if within a field, will move to the
beginning of the field; otherwise it will move to the first
character of the previous unprotected field. However, the
first field does not wrap around to the last field.

From a program executing in a host computer you can
move the cursor backward to the previous tab stop using
the following escape sequence:

Ei

Tab stops that do NOT lie within the area bounded by the
left and right margins are ignored by the back tab function.

Note that the left margin is treated as a tab stop. When the
cursor is positioned at or to the left of the left margin, the
back tab function moves the cursor to the rightmost tab
stop in the next higher line.

Performing a back tab with the cursor on the left margin of
the first row on the screen (or the first unlocked row if
memory lock mode is active) is equivalent to performing a
roll down.

SCREEN BLANKING

Either manually or from a program executing in a host
computer, you can turn off and on the alphanumeric dis-
play video. The same action may or may not remove the
softkey labels. You can choose from the following options:

1. You may programmatically toggle alpha display video,
while retaining the softkey labels.
Turn off display video: faw13F
Turn on display video: faw12F
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2. You can manually remove the softkey labels by pressing
@) or programmatically remove them with
the escape sequence kt&j® . In either case, the alpha
display area (screen’s first 24 lines) is unaffected.

3. You can blank the entire screen (alpha display and
softkey labels) either manually by pressing the key
in the graphics-enabled keypad or programmatically.

Turn off entire alpha screen: f*dF
Turn on entire alpha screen: ft+dE

DISPLAY ENHANCEMENTS

The terminal includes as a standard feature the following
display enhancement capabilities:

e Inverse Video—foreground and background colors are
swapped.

e Underline Video—characters are underscored.
e Blink Video—characters blink on and off.

e Half Bright—Half-bright is shown as color pair “3” when
displayed. (See “Selecting Color Pairs”, this section).

You use these enhancements on a field basis. They may be
used separately or in any combination. When used, they
cause control bits to be set within display memory. If the
content of display memory is subsequently transmitted in
block mode to a host computer, these control bits are trans-
lated into escape sequences which are transmitted along
with the displayable text characters.

From a program executing in a host computer, or from the
keyboard, you enable and disable the various video en-
hancements by embedding escape sequences within the
data. The general form of the escape sequence is as follows:

Ec&4d <enhancement code>
where enhancement code is one of the uppercase letters A

through 0 specifying the desired enhancement(s) or an ® to
specify end of enhancement as follows:

Enhancement Character

@ A B C D E F G H I J K L M N (0]
Half-Bright Mapping X X X X X X X X
Underline X X X X X X X X
Inverse Video X X X X X X X X
Blinking X X X X X X X X
End Enhancement X
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Note that the escape sequence for “end enhancement” & &d
@) or the escape sequence for another video enhancement,
will end the previous enhancement.

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

Step 1. Position the cursor at column 10 in line 5.

Step 2. EnterfadC.

Step 3. Move the cursor to column 15 in line 5.

Step 4. Enter k&d @ (this ends the enhancements). The
field should be white.

Step 5. Enter the word TERMINAL beginning in column 9
of line 5. It should appear as shown below. The
characters “ERMIN” should be in inverse video
and blinking.

1 1
0 S

v
TR

You may want to enter some frequently used enhancements
into the user keys for ease in entering the enhancements
onto the display.

Example: Enter Underline, Blinking Inverse, Inverse, and
End Enhancement escape sequences into the
HEM through KM user keys. (Figure 4-7).

Step 1. Press €GB @B to display the menu.

Step 2. Press “NEXT CHOICE” HE until “L” (for local oper-
ation), is displayed in the attribute field of f1.

Step 3. Press @ to position the cursor to the label field;
then, type a meaningful label to represent the
enhancement (e.g., “UNDER” in the first label and
“LINE” in the second label field).

Step 4. Press §28 to position the cursor to the definition
field; then, press the “DISPLY FUNCTN” key. Now,
enter the escape sequence for the enhancement;
then, turn off display functions. (Display functions
is turned on to enter the “&”, escape, character.)

Step 5. Tab to the next key fields, and enter the appropri-
ate data in a similar manner.

Step 6. When you have finished entering the data into the
menu, press @B to return to the normal display
with the user key labels.

Step 7. You many now turn on any enhancement specified
in the user keys by positioning the cursor to where
you want the enhancement to begin; then, press
the appropriate user key. To turn off the enhance-
ment, press the user key containing the end en-
hancement escape sequence.

L L
FIELDS
DEFINITION ATTRIBUTE
FIELD FIELD l

r = N
10 LABEL
fc4dD
f2 | LaBEL
f4dC
3 @ LABEL
f4dB
f4 | LABEL
fade
A s B
Bt
f6 I LepcL TN
fu
W
fv
A s B
fw

NEXT JPREVIOUSIDEFAULT 1 1 DISPLY
CHOICE | CHOICE | VALUES FUNCTN*

Figure 4-7. Menu After Entering Four Enhancement Escape Sequences
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SELECTING COLOR PAIRS

The terminal has eight programmable color pairs that are
available as alphanumeric color enhancements on a per
character basis. Each color pair consists of a foreground
and a background color. Each foreground and background
color can be programmed through escape sequences to
select any of the basic eight colors. A total of 64 color pairs
are possible, but only eight can be displayed at any one
time. The eight default alphanumeric color pairs are as
follows:

Color Pair ~ Foreground Color ~ Background Color
0 White Black
1 Red Black
2 Green Black
3 Yellow Black
4 Blue Black
5 Magenta Black
6 Cyan Black
7 Black Yellow

When no other color enhancement is selected, color pair “0”
is the default. Thus, at power on, the display appears as
white characters on a black screen. Also at power on time,
the softkey labels are displayed in color pair “7”, which
means black alphanumeric characters are displayed with a
yellow background. The half-bright enhancement is dis-
played in color pair “3”. ¢

From a host computer, or from the keyboard, you can define
alphanumeric color pairs using the following escape
sequence:

Select Color Pair: % & v <parameters>

where the <parameters> consist of one or more of the color
commands:

Parameter

<0/1>m
<decimal>a
<decimal>b

Description

Color specification method (RGB/HSL)

Red (or hue) color value for foreground
Green (or saturation) color value for
foreground

Blue (or luminosity) color value for
foreground

Red (or hue) color value for background
Green (or saturation) color value for

<decimal>c

<decimal>x
<decimaldy

background
<decimal>z Blue (or tuminosity) color value for
background
<0-7>i  Color pair # to be initialized
<0-7>s  Color pair # to be selected
<0-7>"  Color pair definition status

NOTES

1. The default value for all the above
color parameters, except STATUS, is
0.

2. Color parameter values (a,b,c,x,y,z)
are in the range 0 to 1 and are trun-
cated to hundredths (.01). All values
outside the range will be ignored.

3. Color terminology (RGB/HSL) is dis-
cussed in Appendix A, “Color
Technology”.

Alphanumeric Display

4. Color pair status is discussed in Sec-
tion VIII, “Status”. The “~” terminator
is interpreted as a “capital letter” and
must always be placed at the end of
the escape sequence when it is com-
bined with other parameters.

5. Multiple color pairs can be defined at
one time in the same escape sequence.
Different parameters (m, i, s, and *)
can co-exist in one escape sequence.

6. The different parameters (m, i, s, and
~) are independent of each other. An
escape sequence can contain any one
or all. When the “i” parameter is pres-
ent, it must immediately follow the
foreground (a, b, ¢) and background (x,
y, z) color values. Any missing fore-
ground/background parameter value
is assumed to be a “zero” value.

You can define color pairs using the following guide:
e Select the color method
e Initialize a color pair

e Select a color pair

Color Method

Alpha colors are specified using either RGB or HSL color
notation. The color method is set with the following color
parameter:

<0/1>m where 0=RGB, 1=HSL

The color method parameter tells the terminal how it
should interpret subsequent color selection parameters
(a,b,c,x,y,2). If no method parameter is present in the es-
cape sequence containing a color specification, the termi-
nal will use the last method entered. (The method selected
will remain in effect until changed, a hard reset is per-
formed, or the terminal is powered off then on. The termi-
nal sets the RGB method as the default at power on.

NOTE
Group #1 Group #2
—a— S
Thex &vOm. . . 1m. . sequence

interprets group #1 using the RGB
method and group #2 using the HSL
method.

Example: Set the color method to RGB.
EavOM

The & & v 0 M sequence only sets the method to RGB. It does
nothing more.

Initializing Color Pairs

Colors are assigned to specific color pairs by sending color
commands followed by a color pair # assignment.

Faveracr bed>c<>x<>y <>z colorpair # 1

Foregound Background
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The foreground and background color parameters must
immediately precede their associated color pair value. Any
missing parameters are assumed to be zero.

For example (with the RGB color method):
Favialxly1z2i1a4i6l

initializes color pair 2 as red characters on a white back-
ground; color pair 4 as red characters on a black back-
ground (all background parameters are zero); and color
pair 6 as black characters on a black background! (All
parameters for both foreground and background are
Zero).

Colors are specified using RGB or HSL methods. The R, G,
B values control the red, green, and blue elements of the
terminal’s display. When the HSL method is used, the H
value selects a particular hue, the S value controls the
saturation of the color, and the L value controls the
luminosity of the color. The RGB and HSL parameters < >
do not have to be integers, but can have values in the range
of 0 to 1 (inclusively) in .01 increments.

The user-definable softkey labels are normally displayed in
color pair “7”; however, they can be specified in other color
pairs. Refer to Section III, “Keyboard Control”.

Example: Using the RGB method, specify a foreground
color of blue and a background color of cyan.
Assign the colors to color pair “7”.

Blue = blue(Foreground)
Cyan = green + blue(Background)

foreground = blue color pair #7

Eca:VOm’1-“€1y1 z"?AIA
—~— N -

— N
RGB method background = cyan

NOTE

Alphanumeric characters may overlay or
mask out the graphics display. To allow
graphics data to be seen, select black
background colors for the alphanumeric
color pairs. The current color assign-
ments can be displayed by executing a
terminal self-test. The character set dis-
play will be shown using the eight alpha
color pairs (see Section IX).

Color Pair Selection

Once colors have been assigned to the color pairs, you can
select the color pairs to be used for alpha characters with

the color pair selection command.
Select an Alpha Color Pair % & v <color pair#> S

Example: Creating a Chameleon

Using the RGB color method (the power-on value), you can
create a chameleon in four steps:

(1) print “cha” as red letters on a yellow background.
(2) print “MEL” as white letters on a red background.
(3) print “eon” as cyan letters on a magenta background.

(4) change color pair assignment of “MEL” to obscure the
chameleon’s middle segment.

Step 1. The display is normally set to color pair “0”. Assign
thered on yellow to another color pair, such as color
pair “1”. Next, explicitly select color pair “1” then
print “cha”.

Foreground: Red Initialize: color pair 1
\

A, A
Ec&v0m1a1x1y1il§cha

pd
Background: Yellow Select: color pair 1

Step 2. Assign white on red to color pair “3” and print
!(MEL”-

Foreground: Whi{e Initialize: color pair 3

s ~An,
B avi1albic1x 3i 3SMEL
—— e

Background: Red Select: color pair 3

Step 3. Assign cyan on magenta to color pair “5” and print

[ ”

eon

Foreground: Cyan Initialize: color pair 5

BEEaviblc1x1z5i 5Seon
A el L aed

S \
Background: Magenta Select: color pair 5

Step 4. Reassign color pair “3” to be blue on black. As soon
as this assignment takes effect, MEL fades away.

Foreground: Blue Initialize: color pair 3

~—

&avic3l
Background: Black (all parameters are zero)

Table 4-1 gives sample parameter values for both RGB and
HSL color definitions.

Table 4-1. Sample RGB/HSL Color Definition Values

R G B Color H S L
0 0 0 Black X X 0
0 0 1 Blue .66 1 1
0 1 0 Green ) .33 1 1
0 1 1 Cyan 5 1 1
1 0 0 Red 1 1 1
1 0 1 Magenta .83 1 1
1 1 0 Yellow 16 1 1
1 1 1 White X 0 1

X = don’t care (may be any value between 0 and 1)

These listed values map directly to the colors supported by
the 2627A. Therefore, you should use these values when
programming. Since the escape sequences allow for many
possible color definitions, the 2627A interprets other
values as shown by the following tables.
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Table 4-2. HSL Definition Algorithm

parm. 1 parm. 2 parm. 3
COLOR SELECTED H RANGE S RANGE L RANGE
BLACK don't care don’t care < 0.25
WHITE don’t care don't care >= 0.25
RED .00- .08 >= 0.25 >=0.25
YELLOW .09- .24 >= 0.25 >= 0.25
GREEN .25- .41 >= 0.25 >= 0.25
CYAN 42- .58 >= 0.25 >= 0.25
BLUE .59- 74 >= 0.25 >= 0.25
MAGENTA 75- 91 >= 0.25 >= 0.25
RED .92-1.00 >= 0.25 >= 0.25
In the RGB color method, when N represents the largest-
valued (most intense) color value of the three color speci-
fications, colors are selected as follows:
Table 4-3. RGB Definition Algorithm
parm.1 parm. 2 parm. 3
COLOR SELECTED RED RANGE GREEN RANGE BLUE RANGE
BLACK <.25 or <N/2 <.25 or <N/2 <.25 or <N/2
WHITE >=.25 and >=N/2 >=.25 and >=N/2 >= 25 and >=N/2
YELLOW >=.25 and >=N/2 >= 25 and >=N/2 <.25 or <N/2
GREEN <.25 or <N/2 >=25 and >=N/2 < .25 or <N/2
CYAN <.25 or <N/2 >=.25 and >=N/2 >= 25 and >=N/2
BLUE <.25 or <N/2 <.25 or <N/2 >=.25 and >=N/2
MAGENTA >=.25 and >=N/2 <.25 or <N/2 >=.25 and >=N/2
RED >=.25 and >=N/2 <.25 or <N/2 <.25 or <N/2

DESIGNING AND USING FORMS

With the terminal, you can design elaborate data entry
forms constructed of varying line types from the line draw-
ing set and containing alphanumeric annotations and pro-
tected and unprotected fields.

When format mode is enabled, the cursor automatically
moves to the start of the first unprotected field in the form.
Henceforth, the terminal operator can only enter data into
those portions of the display screen which lie within unpro-
tected fields; the remainder of the screen is protected.
When the operator enters a character into the last position
of a field, the cursor advances to the start of the next
unprotected field. In addition, the EGS and 20
keys can be used to move the cursor to the start of the
preceding or next unprotected field, respectively. If the
cursor is within a protected field, it automatically advances
to the start of the next unprotected field when the operator
attempts to type a data character.

You enable and disable format mode programmatically by
using the following escape sequences:

ENABLE: &M
DISABLE: &X

These sequences may be entered through the keyboard,
executed from within a user key definition, or issued from a
program in a host computer.

There are three major steps to creating data entry forms:

1. Create the linear structure of the form on the screen
using the line drawing set.

2. Define the various unprotected fields within the form.

3. Programmatically read the completed form and store it
in the host computer for future use.

DRAWING FORMS

The terminal is equipped with two character sets: the stan-
dard USASCII/Roman Extension character set and the
Line Drawing character set. The extended USASCII set is
defined as the Base set, and the Line Drawing set is defined
as the alternate character set. The elements of the Line
Drawing set and their relationship to the terminal’s stan-
dard USASCII keyboard are illustrated in figure 4-8.

Note that the relationship of some line drawing set ele-
ments to the keys varies if the terminal is configured to
another national character set. (Refer to the Terminal Con-
figuration Menu discussed in Section II for the terminal’s
present configuration.) Appendix C provides a description
of the national keyboard options and a code chart which
cross-references the keyboard character to the line draw-
ing set character.
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Figure 4-8. Line Drawing Set Elements

The first step in generating a data entry form is to create
the linear structure of the form on the screen along with
any constant alphanumeric annotations such as the form’s
title and the row/column headings. You do this using the
Line Drawing and Base character sets.

When you are designing a form through the keyboard, you
switch from text characters to the Line Drawing set by
issuing an ASCII % code (control-N) and you switch from
the Line Drawing set back to the Base set by issuing an
ASCIIS) code (control-O). Note that the % and 5 code affect
only those characters from the current cursor position
through the next% or 5 code or through the end of the line

or the start of a video enhancement field, whichever occurs
first. Consequently, if the Line Drawing set is enabled at
the end of one line on the screen and you also want it
enabled at the start of the next line, you will have to
explicitly issue another % code at the start of the second
line.

Figure 4-9 illustrates a sample form and identifies the
keystrokes used for generating the various different types
of line segments. Figure 4-10 shows the same form as it
actually appears on the terminal’s screen. Figure 4-11
shows the Base set equivalent characters for the entire
form structure.

\ FABRICATED STOCK DRAWING ASSIGNMENT /
AY
NSTOCK NO. SPECS R & D DATES MFG. SPEG/]
DRAWING PART NAME DRAWING TITLE REMARKS
XXX[YYYYY NUMBER AlB|c|D

Figure 4-9. Sample Data Entry Form
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FAEBRICAHTED STOCK DORAMIMG ASSTSHMERT

- L

STOCKE MO, PsFECS. | FeED DORTES MG, SPEC
DFEFAMT MG FAFT HAME DEHMIFG TITLE FREMARE S

T HOMBER U RiB|C|D

1 [ |

- | ) |

)
1 i [}

Figure 4-10. Completed Data Entry Form

“].--.-,‘-‘;‘\‘pvn;v-";ys;s,\;i'-ps;|,_n|-n\nnu_-g~~«-n.,.,-
‘:ETDCH RO, EPECS. )
( vy VDOPAMIMG Y FART HAME DEAWMIHG TITLE Lo, 0, 08,0, 0 & REMARPES Ly 7,7 7,

,
.t v Eiul ] . ~ .
b HUMEBER : ! ! A.B.C.D
Tie e e e v P T T TTe e e s e e e w TP e e e e e s e e P
I EE Ry N S S R S I N PRI S SRR
H | . | - .
- o "
PRI} s soa s . TR} PN PRI T T N T BT RS 0 . LRI ) ] [ P ) . 1 ) ] LI [} ] ] ]
) H i |
| e 5 e "
i T ’ PR I N T R T R SN S BT N R I B R R I ) [ . I N I R ] " [ ) . ] 1 ] ] ()
. . i 1
| - k) r e £ = ¢ "
L I I O I T O R I
M N ! | ! M
| . o Il
oA ] R IR I B R R I ] PR I T N T N BT N WYY BRI LR T I I N . . 1 L R S BT S B BRI '} s 1 )
. . I ] .
3 4 . n
PR I ] LR I I I B NI B PR R T I I '} 1 . PR TR . . Il ) . I B ) ] ] s
M | ! | .
g P i i i : i 1"
O O O O O O O L O O L O O L L L O O I O I I I I N T I B I | TR LI R T R I R I ) I B R I
: 1 1 ]
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Figure 4-11. Base Set Equivalents for Data Entry Form Illustrated in Figure 4-10 4-17
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1 | 1 1l 1 i 1 1 Ll 1
I T 1 TT 1 T T T 1 1 1
=

Ul

55 55 55 55 55 55 =5 55 555555
oI 01 nI 01 01 01 01 O QIOINI

1 | 1 1L 1 1 1l [ 1
I T 1l I T T T 1 1
bou

]

S = AZSCII S0 code = ASCII <=1y code

Figure 4-12. Use of Shift-In and Shift-Out Codes

One approach to generating a form structure through the
keyboard is to load two of the user keys with the % and 5
codes (control-N and control-O, respectively, with display
functions mode enabled), define both as Local keys, define
their Labels as “Line Draw” and “Base Set”, respectively,
and enable them by pressing 3. Then draw the form
structure and alphanumeric annotations using the Base
set asillustrated in figure 4-11. As the form is evolving, use
the cursor control keys and the two user keys to switch the
linear structure portions of the form to the Line Drawing
character set. When doing this, however, be sure that those
portions of the form that will be used for data fields are set
to the Base set (figure 4-12 shows three lines of the sample
form and the various points at which you would use the %
and 5 codes). You may also, if you wish, load some of the
more repetitive line defnitions (such as the second and
third lines in figure 4-12) into user keys to speed up the
drawing of the main body of the form.

Video and color enhancements can be incorporated into the
form using the user keys. Define the keys as “local”, the
labels as “blinking/inverse”, “color/pair #1”,
“under/line”, “enhance/off”, etc. The escape sequences
are given previously in this section under “DISPLAY EN-
HANCEMENTS” and “SELECTING COLOR PAIRS”. To
begin an enhancement, position the cursor on the screen;
then, press the user key containing the desired enhance-
ment. Next, to end the enhancement, position the cursor to
where you want the enhancement to end (must be in the
same line); then, press the key containing the escape se-
quence for ending the enhancement.

A program running in the host computer can also be used to
draw forms on the terminal display screen.

The program must first define the line drawing character
set as the alternate character set by sending an% B to the
terminal.
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The program then must go through the same process of
shifting out of the base character set (% = control-N =
decimal 14) to draw the linear portions of the form, and
shift back into the base character set (5 = control-O =
decimal 15) to structure the alphanumeric portions of the
form.

FORMS MODE (FORMAT MODE)

In Forms Mode, the terminal prevents you from overwrit-
ing or transmitting data in protected fields. Forms Mode is
normally entered under control of the computer. Forms
Mode is turned on by sending %W (the cursor is homed to the
beginning of the first unprotected field). Forms Mode is
turned off (return to normal operation) with %X (the cursor
remains in its present position).

Protected Fields

Fields can be protected so that displayed data cannot be
overwritten or sent to a computer. When the terminal is
placed in “Forms Mode” (Format Mode) all character
positions on the screen are protected except those fields
that have been specifically defined as “unprotected”.

Unprotected Fields

Data can be written into unprotected fields in the normal
manner. After reaching the end of an unprotected field, the
cursor moves to the beginning of the next unprotected field.

The tab functions can be used to move from one unprotected
field to the beginning of the next unprotected field. Back
tabbing causes the cursor to be positioned at the beginning
of the previous unprotected field. Fields are defined as
“unprotected” by using% [ at the start of the field.% 1 or the
end of the line is used to end the field.



In the following figure, only the fields shown in white are
unprotected. Even if the operator moves the cursor to a
protected field and types a character, the cursor will move
to the nearest unprotected field before displaying the
character.

NOTE

Although the terminal does not support
“transmit only” fields, if the “transmit
only” escape sequence (& {) is sent from
the computer, it is redefined as an unpro-
tected field.
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SECTION

vV

Graphics Display

INTRODUCTION

This section contains a description of the terminal’s graph-
ics functions and how they are used. The information and
the examples are intended for use in developing programs
to control the graphics functions. Additional information
on how to use the graphics features from the keyboard is
contained in the User’s Manual.

GRAPHICS DISPLAY

You can display graphics data by addressing pointsina 512
by 390 array.

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

NOTE

Alphanumeric characters overlay or
mask out the graphics display. To allow
graphics data to be seen, select black
(clear) background colors for the alpha-
numeric pens.

4 N

0,389 511,389

512 X 390

0,0 511,0

KEYBOARD GRAPHICS FUNCTIONS

All of the graphics functions commands can be entered
from the terminal keyboard by the operator. Some of the
functions are available through a special set of graphics
control keys located to the right of the normal ASCII char-
acter set (see figure 5-1). Table 5-1 contains a list of the keys
and a description of their functions. These keys can be used
in both local and remote operation. This allows a combina-
tion of operator and program control of graphics functions

& CURSOR FAST

Figure 5-1. Location of Graphics Keys

to be used to make maximum use of the terminal’s capabili-
ties. Detailed information for using the graphics control
keys is contained in the User’s Manual.

Each key (except the two TAB keys and the decimal point
key) performs two functions. The (@@ key controls whether
or not the “10-key” pad performs the graphics functions
labeled on the keys or the numeric functions labeled in the
lower-left corner of each key. When the terminal is turned
on initially, or after a hard reset , the
keypad is in graphics mode. This means that the graphics
functions labeled on the keys are in effect. To change the
numeric functions, press @ . To change back to
graphics functions, press @ again. As you can see,
€3 O toggles the keypad functions between graphics
and numerics. The only graphics keys that repeat when
held depressed are those that control the graphics cursor.

When the keypad is in graphics mode, the minus function
onthe ), and the X3, , and [ keys are disabled.

Table 5-1. Graphics Control Keys

KEY DESCRIPTION
GRAPH Toggles the graphics cursor on and off.
CURSOR
[ 2 <] Move the graphics cursor. More than one can
[~ N v ] be pressed for diagonal motion.

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

GRAPH Toggles the graphics display, to inhibit the

DSPLY graphics image without erasing.
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Table 5-1. Graphics Control Keys (Continued)

KEY DESCRIPTION
ALPHA Toggles the alphanumeric displays.
DSPLY
GRAPH Erases the graphics image memory.
CLEAR
GRAPH Copies graphics memory to the specified “to”
COPY devices.
NUM Toggles the function of the keypad between
— graphics and numerics when is pressed
simultaneously.
Unshifted in numeric mode, the key is used to
display a dash (—) character.
PROGRAMMABLE

GRAPHICS FUNCTIONS

Graphics functions are controlled by parameterized escape
sequences. All graphics escape sequences begin with & *.
The third character, always lower case, selects the type of
graphics sequence. Table 5-2 lists the types of graphics
sequences. For example, * p specifies a plotting sequence.

Subsequent characters in the control sequence are read as

either parameters or commands, depending on the location
of the character in the ASCII table.

Table 5-2. Summary of Graphics Sequence Types

ESCAPE SEQUENCE DESCRIPTION

Display Control
Image Control
Labeling

Drawing Mode
Graphics Text

Vector Plotting
Graphics Status
Compatibility Mode
Graphics Initialization

AdASSISANA A
*
€ &+ 1 U 3 3 —~ 0 QO

Control Codes

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

Commands

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

BIT 6
4321
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
mnm
Parameters Commands
BIT 7654321
00 Control Code
01 Parameter
10 Command and Terminate Sequence
11 Command and Continue Sequence

Graphics sequences can be any length. (The terminal ig-
nores CR and LF characters in the middle of graphics
sequences.) For example, to plot a figure containing 100
points the escape sequence could appear as follows:
&+ pa <x1,y1> <x100,y100>2

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

(



Parameters

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

Parameters precede their associated commands (postfix
notation). The most frequently used parameters are vector
data. Refer to the discussion of Vectors for additional in-
formation on parameters used to define vector operations.

Examples:

//commands \

& «# m2a 7b 256,195 J

N i’

preamble parameters

command end sequence
/ /
& « p f 100, 100, 200, 2002
N— e’
preamble

parameters

The terminal’s graphics functions are organized into the
following groups:

Display Control
Cursor Control
Plotting Sequences
Vector Data Formats
Relocatable Origin
Pens

Line Types

Area Fills
Drawing Modes
Graphics Text
Graphics Defaults

Table 5-3 lists the escape code sequences used to control the
graphics functions.

Table 5-3. Graphics Functions

Display Control

B +da Clears graphics display memory

& xdb Sets graphics display memory

Frxdc Turns on graphics display

Frxdd Turns off graphics display

Exde Turns on alphanumeric display

Ecdf Turns off alphanumeric display

foxeb Sets background pen and clears graphics display to
background pen color

Graphics Display

Cursor Control

B xdk Turns on graphics cursor

Fxdl Turns off graphics cursor

fxdo Moves graphics cursor to absolute coordinates
Exdp Moves graphics cursor to incremental coordinates
f*dq  Turns on alphanumeric cursor

f&+dr  Turns off alphanumeric cursor

Plotting Sequences

f&+dm  Turns on rubberband mode

B *dn Turns off rubberband mode

fxpa Lift pen

fxpb  Lower pen

foxpe Use graphics cursor as next data point
E *pd Draw a point at the current pen position

Vector Data Formats

Expf Use ASCII absolute format

fxpg Use ASCII incremental format

&+ph  Use ASCII relocatable format

f+pi  Use binary absolute format

foapj Use binary short incremental format
foapk Use binary long incremental format
Eapl Use binary relocatable format

Relocatable Origin

B *mj Set relocatable origin to absolute coordinates
Er #mk Set relocatable origin to current pen position
foaml Set relocatable origin to graphics cursor position

Pens

fs+mx  Select primary pen
& +my Select secondary pen

Line Types
fremb Select line type
Ec*mc '
Define user line pattern
Area Fills

B #md Define user area fill pattern

Ec #me Absolute rectangular area fill
F*mf Relocatable rectangular area fill
ftsmg  Select area fill pattern

Ec*mh Select area boundary pen

foxmw Select predefined dither pattern
Es*mv  Define user dither pattern

Fops Begin polygon area fill

Expt Close polygon area fill

E*pu Lift boundary pen

Expv Lower boundary pen

Drawing Modes
Ec #ma Select drawing mode

Graphics Text
fxds  Turn graphics text on
Ecxdt Turn graphics text off
Bl Graphics label
&+mm  Set graphics text size
f«mn  Set graphics text direction
Ec#mo Turn on graphics text slant
Exmp Turn off graphics text slant
f&+*mq  Set graphics justification/origin
Ec#nx Set graphics text pen
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Table 5-3. Graphics Functions (Continued)

Drawing Defaults

E*mr Set graphics defaults
B xwr Performs graphics hard reset

DISPLAY CONTROL

Graphics display control is made up of the functions used to
control the graphics cursor or the state of the graphics
memory.

Graphics Display Set/Clear
All the points in graphics display memory can be set to a
selected color programmatically:

Clear Graphics Memory: fk+d<pen#>a (Default is pen 0)
Set Graphics Memory: & +#d<pen#>b (Default is pen 7)

where <pen#> may be in the range —32768 to 32767. The
terminal uses the lowest three binary bits of the selected
pen# to determine the color of the pen#(0-7). If the op-
tional pen# is not selected, the T+*d<pen#>a sequence
defaults to (pen 0, black) and the & *d<pen#>b sequence
defaults to (pen 7, white).

Example: Clear the screen and set the background to blue:

Ecxd4A
You may also clear graphics data on the screen from the
keyboard by pressing key on the graphics/numeric
keypad. This will clear the screen to black.

Graphics Display On/Off

You can turn the graphics part of the screen display on or
off programmatically:

Turn On Graphics Display: & #dc
Turn Off Graphics Display: & #dd
These functions enable or disable the routing of data from

raster memory to the terminal display. The alphanumeric
display and raster memory data are unaffected.

RAPH

From the graphics/numeric keypad, pressing toggles
the graphics display on and off:

Alphanumeric Display On/Off
You can turn the alphanumeric screen display on or off.
Turn On Alphanumeric Display: & +de

Turn Off Alphanumeric Display: & «df
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These functions enable or disable the routing of data from
alphanumeric memory to the terminal display. The graph-
ics display and alphanumeric data are unaffected.

Image Control

Set background pen number: & *e<pen#>b

where <pen#> may be in the range —32768 to 32767
(default is 0, black).

The terminal uses the lowest three binary bits of the
selected penff to determine the background color.
Executing the escape sequence causes the display to be
cleared (set) to the specified color. The background pen is
set to black at power on, after a hard reset, or if a Set
Graphics Default command is issued.

CURSOR CONTROL

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

Graphics Cursor On/Off

The graphics cursor is initially off (power on or full reset).
Turning the cursor on or off does not effect the data in
graphics memory.

The graphics cursor may be toggled on and off by pressing
the ¥ key on the graphics/numeric pad.

LURSUK

Programmatically, you can toggle the cursor:

Graphics Cursor On: B #dk

Graphics Cursor Off: Exdl

Graphics Cursor Positioning

The graphics cursor is initially at position (0,0) after power
on or a full reset. The cursor can be positioned (even if it is
not turned on) using either absolute or relative coor-
dinates. In the following sequences X and Y give the new
cursor position. Refer to Vector Data Formats for a discus-
sion of absolute and relative coordinates.

Position Graphics

X >
Cursor Absolute: Trd<X, V2o

Position Graphics
Cursor Relative: rd <X, Vop
You may position the graphics cursor from the graph-
ics/numeric keypad by pressing &8 , 3 . @9 , or 3.
Pressing two keys simultaneously will cause diagonal
movement. The [§fllkey may be pressed simultaneously
to speed up cursor positioning.




Example: The cursor is currently at position 100,100 and
off. Move it 50 units to the right and 20 units
down from its current position and turn it on.

(BEFORE)

(100,100)

ESC » d 50 -20pt

(AFTER)
°s 3
- -20
\+ |
€150.80)

Alphanumeric Cursor On/Off
You can turn the alphanumeric cursor on and off.
Turn Alphanumeric Cursor On: f+dq

Turn Alphanumeric Cursor Off: f*dr

PLOTTING SEQUENCES

Graphic data is made up of vectors (line segments). There is
no explicit “draw vector” command. Instead, the terminal
uses the concept of a “pen” in drawing vector data.

The general format for a plotting sequence is:

f#p <pen state> <y1> <x2> <y2> . . Z (or any capital

letter)

where <pen state> indicates whether the pen is up or
down, and the values are delimited by spaces or commas.
The capital “Z” (a non-operative) terminates the sequence.

When enough parameters have been received to specify a
data point, the pen is moved from its current position to the
new end point. If the pen is down, a vector will be drawn. If
the pen is up, the pen is moved to the new point (without
drawing a vector) and lowered. In either case, the new point
becomes the current pen position.

Plotting sequences can extend indefinitely. In general,
longer sequences are preferred as they minimize the over-
head needed for a plot sequence. As the sequence length
decreases, the percentage of prefix characters increases,

Graphics Display

and the drawing rate goes down. The worst possible case
would be to send each vector in its own sequence; approxi-
mately 50% of the characters sent would be overhead,
reducing vector speed by a factor of 2.

B . |

Pen Position is
Updated to
New End Point
(X4,Y1)

.Current Pen
Position (Initially 0,0)

Figure 5-2 Current Pen Position and New End Point

When a graphics hard reset is performed & #wr), the pen is
in the down state and positioned at coordinates 0,0.

Lift Pen
S xpa

This command causes the imaginary plotting pen to be
lifted from the drawing surface. Movement of the pen from
the current position will not draw a line. The pen must be
lowered (by supplying a coordinate or a lower pen
command—F #pb) before a line can be drawn.

Example: Lift the pen, move it to 100,100, draw a vector to
200,200 and then to 50,300.

f#pa 100,100 200,200 50,3002

—

Vector is Drawn
to 200,200

50,300

Pen is Moved to 100,100
Pz and Automatically Lowered

./Pen Position When
i Ec*pa is Executed

Figure 5-3. &t *pa Example
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NOTE

This command can also be used in con-
junction with polygonal area fill com-
mands. See “Polygonal Area Fills” in this
section.

Lower Pen

Ec*pi:)

This command causes the imaginary plotting pen to be
lowered to the drawing surface. Movement of the pen from
the current position will draw a line.

Example: Draw a vector from the current pen position to
194,250.

f#pb 194 2502

Use Cursor As Next Data Point

f+pc

This command causes the position of the graphics cursor to
be used as the next data point.

Rubberband Line Mode
Turn Rubber Band Line On: & *dm
Turn Rubber Band Line Off: & *dn

“Rubberband Line” mode causes the terminal to display a
temporary line connecting the graphics cursor to the cur-
rent pen position. As the cursor is moved (using the cursor
control keys or move cursor commands), the temporary line
will move, stretch, or contract as required to maintain the
connection. The temporary line is “set” when the cursor
position is entered as a new point (by executing the k*pc
command). The origin of the temporary “rubberband” line
is then updated to the new point and the process may be
repeated.

NOTE

If the graphics cursor is not already on, activating
the rubberband line function will turn on the
graphics cursor.

Draw A Point At The Current Pen Position

f#pd

This command draws a point at the current pen position.
The pen is left in the “down” position. This command is
ignored when encountered during an area fill sequence.

VECTOR DATA FORMATS

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

0,0 Initial starting point
Last point defined by the graphics cursor (%c* p ¢).

Last point defined by data in a draw or move command
(c*pfrg/h/i/j/k/l).

Graphic points are specified in one of following formats:

® ASCII Absolute

® ASCII Incremental

® ASCII Relocatable

® Binary Absolute

® Binary Incremental

® Binary Short Incremental
® Binary Relocatable

If no format is specified in the graphic command, ASCII
absolute format is assumed. More than one point can be
given in a command. This minimizes communications over-
head. Tables 5-4, 5-5 and 5-6 provide a reference for com-
puter data bytes used in the various vector formats.

ASCIl Formats

In the ASCII formats, coordinates are specified with
ASCII characters 0 through 9. This means that numeric
characters generated by a simple print statement can be
used to specify X,Y pairs. The first value is used as the X
coordinate, and the second as the Y coordinate.

Spaces or commas must be used to delimit the X and Y
values. Excess delimiters are ignored. Digits following a
decimal point are ignored (i.e. 123.456 is read as 123).

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

ASCII ABSOLUTE FORMAT. The values used in the
ASCII absolute format can range between —16384 and
16383. Note that only points where X is the range 0 to 511
andY is the range 0 to 389 will be visible on the screen. The
following example draws vectors around the perimeter of
the screen:

& x pa 0,0 511,0 511,389,0,389,0,02

0,389

511,389

0,0 511,0

(



Since no format is indicated, ASCII absolute is assumed.
The “a” raises the pen, which is moved to (0,0) and lowered.
Vectors are then drawn to (511,0), (511,389), (0,389), and
back to (0,0). (Note that the values are delimited by spaces
or commas. The upper case Z [a nop] terminates the se-
quence. Imbedded carriage return and line feed characters
are ignored.)

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

% « pg 100 0 0 100 -100 0 0.-100 Z

—100,0

0,—100 0,100

| 100,0

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

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

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

Resistor Data = 0,10
10,10
15,185 8,20 68,0
25,5
35,15
45,5
50,10 8,0 60,0
60,10

£ #n50,100J

L #pahe,18 10,108 15,15 25,5 35,15
45,5 50,10 60,182
f+n200,100J

& #pah®,10 18,18 15,15 25,5 35,15
45,5 50,10 60,1082

A~

éifse,xoe

AN~

éffzee,xee

Graphics Display

Binary Format

In binary format all points are sent in a packed binary
format. The coordinate values are sent using the bit pat-
terns of the ASCII characters listed in table 5-7. The num-
ber of characters required to specify a coordinate depends
on the format used. The values for X and Y coordinates can
be from —16384 to 16383.

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

The bytes are ordered as follows:

BIT 7 6 ) 4 3 2 1
BYTE 1 0 1 X9 X8 X7 X6 XS HI X
BYTE 2 0 1 X4 X3 X2 Xt X0 LOW X
BYTE 3 0 1 Y9 Y8 Y7 Y6 YS HI Y
BYTE 4 0 1 Y4 Y3 Y2 Y1 YO LOW Y

Although it is possible to send coordinates in the range 0
to 1023, only points in the range 0-511 for X, and 0-389
for Y are visible on the screen. Vectors going off the
screen are clipped. If the data requires scaling, this must
be done before the data is sent to the terminal.

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

X = 0 = 00000 00000 Y = 0 00000 00000

HI X LOW X HI'Y LOW Y

BYTE 1 = 01 00000 = SPACE HI X

BYTE 2 = 01 00000 = SPACE LOW X

BYTE 3 = 01 00000 = SPACE HI Y

BYTE 4 = 01 00000 = SPACE LOW Y

X = 360 = 01011 01000 Y = 180 = 00101 10100

HI X LOW X HI' 'Y LOW'Y
BYTE 1 = 01 01011 = + HI X
BYTE 2 = 01 01000 = ¢ LOW X
BYTE 3 = 01 00101 = X HI Y
BYTE 4 = 01 10100 = 4 LOW Y

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

& »p iaSP SP SP SP + ( % 4 2
\X=0/ \Y=0/ \X=360/ \Y=180/
fo#p selects a plotting sequence. The “i” specifies binary
format. The “a” raises the pen up. The first 5 bytes (all
spaces) move the raised pen to 0,0 where it is lowered. The
next 4 bytes specify the point 360,180. After the 4th byte is
received, the pen is moved to that point, drawing a vector.
The upper case “Z” terminates the escape sequence. Note
that if spaces are used in the data sequence they are inter-
preted as data that could result in an improper plot.
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BINARY SHORT INCREMENTAL FORMAT. The
short incremental format uses two bytes to specify a delta
X and a delta Y in the range —16 to +15. The five least
significant bits are interpreted as a signed, two’s comple-
ment number. This number is added to the current pen
position to obtain the new end point. The data bytes are
ordered as follows:

BIT 7 6 5 4 3 2 1

BYTE 1 0 1 < DELTA X >
BYTE 2 0 1 < DELTA Y >

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

DELTA X = -12 = 10100 DELTA Y = 6 = 00110
BYTE1 = 01 10100 = 4 DELTA X
BYTE2 = 01 00110 = & DELTA Y

The following sequence moves the pen to 360,180 in abso-
lute format, then draws a vector to X = 360—12 = 348,
y = 180+6 = 186.

absolute
———c—
fepia+ (%44 <byteld<byte2>...2

>

Short Incremental Short Incremental vectors

BINARY INCREMENTAL FORMAT. Incremental is
similar to short incremental, but with a larger range.
Using six bytes, delta X and Y can range from —16384 to
+16383.

BIT 76 S 4 3 2 1
BYTE1 0 1 DX14 DX13 DX12 DX11 DX10 HI DELTA X
BYTE2 0 1 DX9 DX8 DX7 DX6 DXS5 MIDDELTA X
BYTE3 0 1 DX4 DX3 DX2 DX1 DX0 LOWDELTA X
BYTE4 0 1 DY14 DY13 DY12 DY11 DY10 HI DELTAY
BYTES 0 1 DYS DY8 DY7 DYe DYS MIDDELTAY

BYTE6 0 1 DY4 DY3 DY2 DY1 DYO0 LOWDELTAY

The following example shows how incremental data bytes
are generated.

DELTA X = -400 = 11111 10011 10000
HI DX MID DX LO DX
DELTA Y = 100 = 00000 00011 00100
HI DY MID DY LO DY
BYTE 1 = 01 11111 = ? HI DELTA X
BYTE 2 = 01 10011 = 3 MID DELTA X
BYTE 3 = 01 10000 = 0 LO DELTAX

BYTE 4 = 01 00000 = space HI DELTAY
BYTE 5§ = 01 00011 = # MID DELTA Y

BYTE 6 = 01 00100 = $ LO DELTAY

5-8

Table 5-4. Characters Used in Packed Data Formats

ASCII ASCII

Character Bit Pattern Character Bit Pattern
SP 01 0 0000 0 01 1 0000
! 01 0 0001 1 01 1 0001

" 01 0 0010 2 01 1 0010
# 01 0 0011 3 01 1 0011
$ 01 0 0100 4 01 1 0100
% 01 0 0101 5 01 1 0101
& 01 0 0110 6 01 1 0110
01 0 0111 7 01 1 0111

01 0 1000 8 01 1 1000

01 0 1001 9 01 1 1001

* 01 0 1010 : 01 1 1010

+ 01 0 1011 ; 01 1 1011

, 01 0 1100 < 01 1 1100

- 01 0 1101 = 01 11101

. 01 0 1110 > 01 1 1110

/ 01 0 1111 ? 01 1 1111

1l

BINARY RELOCATABLE FORMAT. Binary relocat-
able format specifies absolute X and Y coordinates in the
range —16384 to +16383 using 6 bytes. The value
specified in the relocatable origin command is taken to be
the 0,0 point. The actual screen address is computed by the
terminal by adding the relocatable origin to the X,Y pair.

BIT 7 6 5 4 3 2 1
BYTE 1 0 1 X14 X13 X12 X11 X10 HI X
BYTE 2 0 1 X9 X8 X7 X6 XS MID X
BYTE 3 0 1 X4 X3 X2 X1 X0 LOW X
BYTE 4 0 1 Y14 Y13 Y12 Y11 Y10 HI Y
BYTES 0 1 Y9 Y8 Y7 Y6 Y5 MID Y

BYTE 6 0 1 Y4 Y3 Y2 Y1 YO LOW Y

The following example shows how relocatable data bytes
are computed.

RELOC X = -600 = 11111 01101 01000
HI X MID X LOW X

RELOC Y = 200 = 00000 00110 01000
HI 'Y MID Y LOW Y
BYTE 1 = 01 11111 = 2 HI X
BYTE 2 = 01 01101 = - MID X
BYTE 3 = 01 01000 = ( LOW X
BYTE 4 = 01 00000 = space HI Y

BYTE S 01 00110
BYTE 6 = 01 01000 = (

MID Y
LOW Y

]
o

Mixing Data Formats

There are no restrictions on mixing data formats. Simply
specify the new format to be used, and follow it with data in
the new format. Note that by restricting data values to
binary values between 32 and 63, (the printing graphic
characters and numbers), the plotting commands “a-z” can
be intermixed in the binary data without confusion.



Example: Move the pen to 360,180 in ASCII absolute for-
mat, then draw a box 10 units wide by 5 units
high using binary short incremental.

fxpaf 360,180 j * SPSP X6 SPSP ; Z
N haadib o i e e dil S

1 2 3 4 5
360,185 - @ \ 370,185
® ®
Y ®
360,180/ »' 370,180
/
C>/

/

Figure 5-4. Example of Mixed Data Formats

Graphics Display
Relocatable Origin

The relocatable origin allows you to use one set of data and
drawing commands to display a figure at several different

positions on the screen. (See the resistor example under
ASCII Relocatable Format.)

You can also display portions of a figure that is too large to
fit on the screen. You can create a “window” that can be
positioned to display any 512 by 390 unit portion of the
figure. The value of the relocatable origin is added to the
relocatable data to obtain the coordinates used to draw the
data. Figure 5-5 illustrates the effect of a Relocatable
Origin on the display.

This technique eliminates the need to check boundary
conditions or compute new data in order to display the
desired portion of the figure. Simply set the relocatable
origin to the proper value to display the desired portion of
the figure and then send the unchanged figure data to the
terminal. The terminal will then automatically select and
adjust the “window” data.

Table 5-5. Absolute Format Addressing Bytes

0o 1 2 3 4 5 6 7 8 9

B8 E' " Bs NS EX B4 B OBC W)
10 las #+ ®, 8- 5. B/ B0 B N2 83
20 |84 85 ®6 &7 ®8 89 E: B; @< @=
30 |#> ®2 vm v am s oag oy 1y e
Nl I L L N P D VA T R

’

S50 ft'2 '3 14 5 1 17 18 13 1. by
60 1< I = (Y 17 ny ") " "y "y "y
70 "y "y " ")y "y ", “v "_ ", vy
80 " 1y "o "3 P ng vg "y ug "g
90 ", II; "y "y "y "o s ] ral ”n ry;

100 J#s % 28 ¢’ #C #) #+2 £+ ¢ ’-

110 J#. #/ #0 #1 #2 #3 ¢4 ¢S5 +¢c #7
12 #8 #9 2. #; #C #= #> £7 $% §!

130 s s+ s $%L  $& 87 $C $) &+ $+
140 |8, $- $. 8/ $0 $1 $2 $3 $4 5

150 Js6 $7 $8 $3 ¢: $; 8¢ $= $> 7
160 fx® X' X" %e X$ AX X X XC %)
170 g%+ %+ %, X%- %. %/ X0 %1 X2 13
180 %4 %5 %6 %7 %8 %9 %: A3 A< A=
190 f%> %7 @ &b " ae 4% A% ML 4

00 JaC &> &+ &+ &, &- &. &/ &0 &1
210 Je2 43 44 45 a6 &7 48 &9 & &
220 Je<¢ &= &> &7 'm b e tg Y
230 l& s I( I) LY 1, l, ’r_ l' I/

240 |0 1 r2 3 ‘4 ‘s ‘6 ‘7 ‘g ‘9

250 §’: s x> 0 (R (Y (" (#
260 JCs X & CC O (+ (+ (, (-
270 fJ¢. ¢/ 0 (1 (2 (3 (4 (5 (6 (7
280 J(8 (9 (: (; (¢ (= O (7 O )N
EEI DD T AEDE D D I D A IO D I LR A

300 1), Dd- D). )/ K0 Kt 2 I3 4 IS
310 D6 )7 )8 D9 ) )5 ¢ )= ) )?
320 [sB o1 ev es s % sh 40 a( #)
330 L X} 4 * »- ®, s/ *0 #1 *2  #3
340 24 5 25 #7 28 #9 s » * < =

)

Note: ® indicates a "space" character; ever
coordinate address must consist of the
two characters shown in the table.

0 1 2 3 4 5 6 7 8 9

350 ) +7 +8 +1 + +# +$ +% +4 +7

360 +( +) + e ++ +, +- + . +/ +0 +1
370 J+2 +3 +4 +5 46 +7 +8 +9 +: 4
380 f+<¢ += +> +2 om0 " e 8%
390 |,& 7 L C ) e e - 0
400 §,0 ,* ,2 ,3 ,4 ,5 ,6 ,7 ,8 ,9
410 §,: ,; ,¢ ,= > 72 -®& -! "o-e
420 -8 -2 -4 - -C =) - -+ - -
430 §-. -/ -0 -t -2 -3 -4 -5 -6 -7
440 |-8 -9 -: -; -¢ -= > -2 g !
450 . .2 .8 /P T G +
460 ¢., .- .. ./ .0 .1 2 .3 .4 5
470 f.6 .7 .8 .9 .: .5 ¢ .= > .7
480 /% /v /™ /e /8 /% /& /' /C )
490 |/» /+ , /= /70 /1 /2 /3

500 §/4 /S5 /6 /7 /8 /9 /: /3 /¢ /=
510 |/> /7 0% 0! 0" O0¢ 08 O0X 0& O
52 0¢C 0> 0+ 0+ 0, 0- 0. 0/ 00 01
530 jJo2 03 04 0S5 06 07 08 09 0: O
540 |« 0= 0> 0?7 1% 1V 1" 1e 18 1%
S50 f1e& 17 1 C 1) 1. e 10 1= 1L 1/
560 pt10 11 12 13 14 15 16 17 1 19
570 ft1: 13 1< 1= 1> 17 2@ 2! 2" Q¢
580 ja2s 2% 2& 2' 2C 2 2+ 2+ 2, 2-
590 |2 2/ 2 21 22 23 24 25 26 27

600 28 29 2: 2; 2¢ 2= 2> 27 3% 3!
610 3" 3# 3¢ 3% 3% 3 3C 3) 3+ 3+
62 3, 3- 3. 3/ 30 31 32 33 34 35
630 |36 37 38 39 3: 3; 3¢ 3= 3> 37
640 |48 41 4" 42 4% 4% 44 4’ 4C 4)

650 |4+ 4+ 4, 4- 4. 4/ 40 41 42 43
660 |44 45 46 47 48 49 4: 4; 4¢ 4=
670 4> 47 Sm S1 5" S 5§ 5% S S
680 |5¢ S5) 5+ 5+ S5, 5- 5, 5/ 50 51
690 |52 53 54 55 56 57 58 59 G5: 5

700 §J5¢ S= 5> 5? o©c® 6! 6" 6# 6% 6%
710 |6¢ 6’ 6C 6) 6¢ 6+ 6, 6- 6. 6/
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Table 5-6. Incremental (Short) Vector Bytes

-16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1

0 1 2 3 4 5 5 7 3 9 ; < = > ?
0,2000 2000,2000 DISPLAY
1000, 1389 1511, 1389
/ RELOCATABLE
// ORIGIN = -1000,-1000
1000, 1000 1511, 1000
0,0 2000,0

Figure 5-5. Relocatable Origin

Set Relocatable Origin’ Absolute where: <X,Y> are the x and y coordinates in ASCII

o absolute format.
The relocatable origin can be set to any absolute coor-

dinates using ASCII absolute format (—16384 to 16383).

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

Set Relocatable
Origin Absolute:

£ ¥m-300 —100J

E*pah300,100 500,100 500,200 300,200 300,1002Z

386,208 508,200 Relocatable
. Origin =-300,-100

>

300,108 500,100
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Set Relocatable Origin to Current Pen Posi-
tion

The relocatable origin can be set to the current pen
position:

Set Relocatable Origin to Graphics Cursor
Position

The relocatable origin can be set to the current graphics
cursor position:

PENS

Each vector is drawn with one of eight pens (0-7). The
primary and secondary drawing pen numbers are assigned
using the escape sequences:

Set primary drawing pen number: f*m<pen#>x

Set secondary drawing pen number: & *m<pen#>y

where <pen#> may be in the range —32768 to 32767. The
terminal uses the lowest three binary bits of the selected
pen# to determine the pen#(0-7).

These assignments remain in effect until they are ex-
plicitly changed or the drawing defaults are reassigned.

The primary pen is used to draw most lines and area fills.
The secondary pen is used in conjunction with specially
defined line types and area fills (depending upon the draw-
ing mode in use).

LINE TYPES

You can select the pattern to be used when drawing vectors.
Patterns can be selected from a predefined set, or you can
define your own pattern. This feature may be used for
distinguishing between different groups of plotted data
or for use in such applications as business trends,
graphs, process diagrams, engineering drawings, or fabric
patterns.

Selecting A Line Type

The terminal allows you to choose a line pattern for your
vectors. You select a line type using the command:

E*m <type> b

where <type> is shown in figure 5-6:

Graphics Display

Solid line (default) 1=
User defined line pattern
Current area fill pattern
Predefined pattern
Predefined pattern
Predefined pattern
Predefined pattern
Predefined pattern
Predefined pattern
Predefined pattern
Predefined pattern 1 = .

© O N O o A
I

10 = emcommesmmes —

(POINT PLOT)

= O © 0010 Otk W=

[

Figure 5-6. Predefined Line Type Patterns

Once a line type has been selected, all subsequent vectors
are drawn using that line type. You can select a vector line
type to be a solid line, a user defined line pattern, the
current area fill pattern, one of seven predefined dot pat-
terns, or a point plot. Point plot causes a single point to be
plotted at the vector end points. This line type is useful for
generating “scattergram” type graphs. The current area
fill pattern line type only applies to horizontal and vertical
vectors. See “Using Area Fill Patterns as Line Types” in
this section.

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

Ec+m 9B
& +pa0,0200,0200,1000,1000,02

200,100

Figure 5-7. Plotting With Line Type 9

User Defined Line Types

The dot pattern used to draw vectors can be defined pro-
grammatically. Once a pattern is defined you must select
“user defined line” as the line type (type=2) with the Select
Line Type command.

A user defined line pattern is made up of a dot pattern and a
scale factor. The dot pattern is a sequence of eight 1’s and
0’s. Using the default drawing mode, points indicated as a
“1” in the patterns are drawn using the primary pen, and
points indicated as a “0” are left unchanged. (See “Drawing
Modes” in this section.)
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The pattern is given as a decimal number between 0 and
255 that is the decimal equivalent of the 8-bit binary pat-
tern. The default pattern is all “1”s (255). For example, . . .
= 101010105 = 170. The actual number used for the pat-
tern can be between —32768 and 32767. The least signifi-
cant 8 bits of the number’s 2's complement equivalent are
used to determine the pattern.

The scale factor indicates how many times each bit in the
pattern should be repeated. The default scale factor is 1.
For example, a scale factor of 3 applied to the pattern
defined above would result in a patternof... ... ... ...
or 111000111000111000111000g.

The command for creating a user defined line type is:
fsm<patternd><scale>c

where <pattern> is an integer in the range (— 32768 to
32767) and <scale> is an integer in the range (1 to 255)

11010110 = 214 Scale = 1
Scale = 2
L. 00 66 ___ 60 ___ 00 ¢
11111010 = 250 Scale = 1
Scale = 2
00008808006 . 00000000000000
10101010 = 170 Scale = 1
Scale = 2
L 00 _ 00 _ 00 06 00 00 )

Figure 5-8 Examples of User Defined Line Patterns

Example. Define a pattern to generate the following
vector:

11111111110011001111111111001100

pattern = 11111010 = 250
scale =2

f*m2502C

AREA FILLS

The terminal has two types of area fill specifications, rec-
tangular and polygonal. An area can be filled with one of a
variety of predefined patterns or with a user defined pat-
tern. The pattern can also be used to provide line patterns
for horizontal or vertical lines when the area pattern is
selected as the line type. (Refer to “Using Area Fills As Line
Types”.)

When an area fill pattern is selected, the entire screen is
divided up into 8x8 cells. Every location is mapped to the
corresponding bit in the pattern. When an area fill opera-
tion is performed, the area fill pattern is replicated to fill
the area. The pattern starts at screen coordinates 0,0 (see
figure 5-9).

Selecting An Area Fill Pattern

The terminal uses two methods in filling an area: (1) area
fill patterns and (2) dithering. Area fill patterns are drawn
using the eight basic colors, according to the values of the
primary, secondary, and background pens. Dithering is
specified in densities for each of the three color planes (red,
green, and blue) without regard to the primary or second-
ary pens. Area fill patterns and dithering are mutually
exclusive. That is, when one is used to fill an area, the other
method does not apply.

511,389

Sample
Area
Pattern

Figure 5-9. How the Area Fill Pattern is Mapped
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The default pattern is a user defined area fill pattern. To
select the type of area fill pattern to be used, use the
following escape sequence:

& *m<area pattern>g
where <area pattern> is selected from:

Current dither pattern
Solid area fill
User defined area fill pattern (default)
Predefined area fill pattern #0 (short dashed hatch-
ing)
Predefined area fill pattern #1 (long dashed hatching)
Predefined area fill pattern #2 (hatching)
Predefined area fill pattern #3 (cross hatching)
Predefined area fill pattern #4 (fine cross hatching)
Predefined area fill pattern #5 (medium checker-
board)

9 Predefined area fill pattern #6 (fine checkerboard, 1:1

blend)

10 Predefined area fill pattern #7 (3:1 blend)

wWN = O

® 3O Ot

User Defined Area Fill Patterns

The user area pattern is defined using 8 parameters, one
for every row of dots in the pattern. Each parameter is an
integer in the range —382768 to 32767. The number is
interpreted as a 2’s complement number, and the least
significant 8-bits are used to obtain a value between 0 and
255. The 8-bit number (0 to 255) represents an 8-bit binary
pattern. Bits set to ‘1’ are drawn using the primary pen,
and bits set to ‘0’ are not drawn (depending upon the draw-
ing mode in use).

The command which defines a user area fill pattern is:

Ec#m <row 0> <row 1> . . <row 7>d

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

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

Example: Define a simple checkerboard pattern.

Row 0 = 10101010 = 170
Row 1 = 01010101 = 85
Row 2 = 10101010 = 170
Row 3 = 01010101 = 85
Row 4 = 10101010 = 170
Row 5 = 01010101 = 85
Row 6 = 10101010 = 170
Row 7 = 01010101 = 85

ft*m17085170851708517085D

row 0 row 7

NOTE

The scale factor of an area fill pattern is
always ‘1, unlike other Hewlett Packard
terminals.

Graphics Display

Other examples of user defined area patterns are shown in
figure 5-10.

Using Area Fill Patterns as Line Types

If you select type 3 for the Line Type command, the line
pattern is created from the current area fill pattern. Hori-
zontal and vertical lines are drawn using the appropriate
row or column from the area fill pattern. Diagonal lines are
always drawn using a solid vector; they do not follow the
area fill pattern. If a line is longer than 8 dots, the pattern
is used over and over to complete the vector.

Example. Plot three vectors (2,3)-(7,3), (9,3)-(9,12), and
(7,6)-(2,10) using a user defined area fill pattern
of51,204,51,204,51,204, 51,204 (figure 5-11).

Step 1. Create a user defined area fill pattern.

fc#m51,204,51,204,51,204,51,204D

Step 2. Select the user defined area fill pattern as the

current area fill pattern.

B *m 26

Step 3. Select the current area fill pattern asthe line type.
f+m3B

Step 4. Draw the vectors.
f+pa2,37,3a9,39,12a7,52,102

64 16 4
128 32 8 2

Row 7 [ Y 24 oo ... 00N
Row 6 36 ""“Q 66
Row 5 [) C) 66 129
Row 4 129 129
Row 3 129 129
Row 2 [) 66 129
Row 1 )X 36 66
Row 0 [ ] 24 ] 60
Row 7 [ OECERC LGN 85 DOC P ) 204
Row 6 .’:: O 170 DO 204
Row 5 . . Q . ) 85 OO, . ,0,.‘ M 51
Row 4 . 0 0 170 51
Row 3 . .‘ ’Q . 85 204
Row 2 Q‘ Q 0 170 204
Row 1 LG4 O 0 85 51
Row 0 K 4 A.A A.A K 170 51
(c) (d)

Row 7 M

Row 6 ) : :

Row 5 e

Row 4 e

Row 3 ()

Row 2 ()

Row 1

2

Y

Row 0 [

Figure 5-10. Examples of User Defined Area Fill Patterns
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User Defined Dither Patterns

The current dither pattern may be user defined using the (
following sequence:

Columns & *+m <parmi1>,<parm2>,<parm3> v
01234567

. A where <parm1,2, or 3> (parameters) are selected as deci-
6 B mal fractions in the range 0.00 to 1.00, inclusively, to
i 13- represent the density valué for each color plane.
) »
2 nr ® Example: Set up to fill an area with dithered orange:
(1) or @
7 DRIOCOWICXY 204 B .. Step 1. Use current dither pattern.
§ '.0. .0‘0 o 51 - ' EC
».0000000.4 5[ ® *moo
3 204 .
2 DOSBOOI 51 3r OOeeC0O Step 2. Select user dither pattern.
1 0.0.0 < XY 204 1+
o LOSESOOME 51 N Tam1W
1 3 5 7 9 11 13
Area Fill Pattern Display Step 3. Define dither pattern
(A (B)

E*ml, .5, OV

NOTE

The steps in this example can be com-
bined into one escape sequence:

Figure 5-11. Using Area Fill Patterns As Line Types
Ecem 0glw 1,.5,0V

Selecting Dither Patterns

The terminal has 11 predefined dithered color patterns . (
that may be used tofill an area. The colors of the predefined ReCtanQUIar Area Fills
dither patterns closely match Hewlett Packard’s plotter

pen colors. Select either the user defined dither pattern A rectangular area can be filled in with a pattern
(default) or one of the predefined dither patterns to be the SImPI}’ by Sen.dlng the lower left and upper right
current dither pattern. The following escape sequence is C(?ordlnates In an escape sequence. The coor-
used to select a dither pattern: dinates can be either in absolute or relocatable

ASCII format. The pattern used for the area fill is

f #m <dither pattern>w determined by the Select Area Pattern command.

where <dither pattern> is selected from:

NOTE

1 User defined dither pattern (default) . .

2 Predefined dither pattern # 1 (violet) The termmal«can also fill 1rr§3gtilr~:1r

3 Predefined dither pattern # 2 (brown) po!ygons'. See “Polygonal Area Fills” in

4 Predefined dither pattern # 3 (burnt orange) this section.

5 Predefined dither pattern # 4 (gold)

6 Predefined dither pattern # 5 (lime green) FILL RECTANGLE, ABSOLUTE

7 Predefined dither pattern # 6 (turquoise) Ec‘* x> <vl> <x2> <v2>

8 Predefined dither pattern # 7 (red) m X Y X ver e

9 Predefined dither pattern # 8 (green) where <x1> <y1> are the absolute coordinates of the lower
10 Predefined dither pattern # 9 (blue) left corner of the rectangular area to be filled (—16384 to
11 Predefined dither pattern #10 (white) 16383), and <x2> <y2> are the absolute coordinates of the
12 Predefined dither pattern #11 (black) upper right corner of the rectangular area to be filled

(—16384 to 16383).
NOTE

When doing area fills with predefined or Example: }[)J&tr}llg a(;e a fill I;agge;(r)l gb%légor ectangle defined
user defined dither colors, there is some y the diagonal 9%, U
loss in the effective screen resolution. & *m 59 50,50 300,300E (

Therefore, single width vectors and

graphics text superimposed ona di.thered FILL RECTANGLE, RELOCATABLE
background may require extra width or

size to be adequately seen. Boam <x1> <y1> <x2> <y2> f
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where <x1> <y1> are the relocatable coordinates of the
lower left corner of the rectangular area to be filled
(—32767 to 32767), and <x2> <y2> are the relocatable coor-
dinates of the upper right corner of the rectangular area to
be filled (—32767 to 32767).

This command is used in conjunction with the relocatable
origin.

Example: Load a function key with the command:

Ec*ml 20,20 30,30 F

Use the cursor controls keys to move the graphics cursor
while periodically pressing this function key.

Polygonal Area Fills

Begin Polygon Area Fill: & #ps
Close Polygon/Begin New Polygon: & #pa
Close Polygon Area Fill: &#pt

The terminal allows you to define any polygon up to 148
edges, and fill it with the current area fill pattern. The
Begin Polygon Area Fill command causes subsequent coor-
dinate pairs to be read as vertices of the polygon. When a
lift pen command (c *pa) occurs in the middle of a polygon
area fill sequence, a new polygon is started. (See example.)
The Close Area Fill command (or any capital letter) causes
the polygon to be filled using the current drawing mode,
area pattern, area boundary color, and pen. Note that it is
not necessary to specify a vector from the last point back to
the first point; the polygon automatically closes itselfat the
end of the sequence.

If the polygon definition crosses over itself, the areas will
be filled in an alternate order.

Figure 5-12. Overlapping Polygon Area Fills

Graphics Display

Example: Move the pen to 33 0, and define and fill a
pentagon 100 units on a side. Lift and move the
pen to 40 10, and define another pentagon in-
side the first pentagon.

f*pas33,0133,0166,9583,1500,95
a40,1012,9183,138 153,91 125,10T

NOTE

When using user-defined softkeys to
define polygonal area fills, the entire
polygon specification must be contained
within one softkey, or some data may be
lost.

Figure 5-13. Polygon Area Fill Example

Area Boundary Pen

SELECT AREA BOUNDARY PEN. You can select the
pen to be used to draw the boundary of an area fill. When a
polygon area fill is performed, the vectors that are used to
define the area are drawn using this pen. If the boundary
pen is not defined, the edges of the boundary are the same
color and pattern as the interior.

Set Area Boundary Pen: ft*m<pen number>h

where <pen number> is an integer in the range (— 32768,
...,32767); the low three bits are used to select a pen in the
range (0, ..., 7).

Disable Boundary Pen: & *mh

LIFT/LOWER BOUNDARY PEN
Lift Boundary Pen: & +pu

Lower Boundary Pen: & +pv
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If a boundary pen has been defined by the & *mh command
(above), the pen may be “lifted” so that the edges of the
polygon will be the same color and pattern as the interior. If
the pen is “lowered”, the boundaries of the fill will be
drawn as a solid vector using the < pen number> supplied in
the fc#*mh command.

NOTE

If the & *mh command was executed with-
out supplying a <pen number>, the & *pv
command has no effect.

DRAWING MODES

The terminal has seven drawing modes which affect the
way in which raster pixels are set when a vector or area fill
pattern is drawn. Using the default mode (JAM1), the
following rules apply:

e Ifa bit in the pattern = 1, the corresponding raster pixel
is drawn in the primary pen.

o Ifabit in the pattern = 0, the corresponding raster pixel
is not affected.
Drawing modes are set using the command:

€& *m<mode> a

where <mode> pattern
value effect
0 NOP 0,1 NOP
1 CLEAR1 0 NOP
1 pixel < bpen
2 JAM1 0 NOP
1 pixel < cpen
3 COMP1 0 NOP
1 pixel < NOT pixel
4 JAM2 0 pixel < spen
1 pixel < cpen
5 OR 0 NOP
1 pixel < pixel OR cpen
6 COMP2 0 NOP
1 pixel < pixel XOR cpen
XOR bpen
7 CLEAR2 0 NOP
1 Pixel < pixel AND
NOT cpen

where cpen = current pen (primary drawing pen or text
pen) or “dither pixel” (see note below).
spen = secondary drawing pen
bpen = background pen

NOTE

Where areas or lines are drawn with
dithering, the color of an individual pixel
within the dither pattern is the “CPEN”
for that pixel (e.g., areas filled with dith-
ered orange are drawn with a current pen
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that alternates between RED and YEL-
LOW from pixel to pixel). The pattern
value = 1 for all pixelsin a dithered area.

The effects of the various drawing modes will be demon-
strated using the following conditions:

e A portion of a raster line exists with pixel values:

0000 0 0 0 0 Blue Plane
1111 0000 Green Plane
1111 0 00 0 Red Plane
3333 0000

A dotted line will be drawn with line pattern 7 ¢ *m7B):

X-X-X-X-

“x” means pattern value = 1
“.” means pattern value = 0

Primary pen = 0013 = 1 G*mx) = Red
Secondary pen 010 = 2 Gc*my) = Green
Background pen = 110z = 6 c*eb) = Cyan

.
1l
I

Mode 0. NOP (Picture Protect no change to raster)

Mode 1. CLEAR1—
If the overlaying bit = -No change
If the overlaying bit =x Pixel is drawn in the current
background color

CLEARI1 mode is used for simple erasures.

33330000
X - X - X - X -

Pixel value of raster
Pattern drawn in CLEAR1
mode

6 36 3606 0 Newpixel values

Mode 2. JAM1—
If the overlaying bit = - No change
If the overlaying bit = x Pixel =Primary pen

JAMLI is the default drawing mode.
333300 0 0 Pixel value of raster
X - X - X - X - Pattern drawn in JAM1 mode

13131010

New pixel values

Mode 3. COMP1—
If the overlaying bit = -No change
If the overlaying bit = x NOT pixel

COMP1 performs a contrast function, however, the vectors
are not guaranteed to contrast with the background color.
(See Mode 6 COMP2). If you redraw a line a second time in
COMP1 mode, the original pixel values will be restored.

3=0 11 0=0 00
NOT3=1 0 0 NOTO=111
NOT 3 = 4, and

NOTO0=7



33330000

X - X - X - X -

43437070

Pixel value of raster
Pattern drawn in COMP1 mode

New pixel values

NOTE

If the background pen were 4 or 7, there
would be no contrast between the back-
ground and the new line.

Mode 4 JAM2—
If the overlaying bit = -Pixel =Secondary pen
If the overlaying bit = x Pixel =Primary pen

JAM2 causes special area fill patterns and line types to be
drawn with the secondary pen.

33330000

X - X - X - X -

12121212

Pixel value of raster
Pattern drawn in JAM2 mode

New pixel values

Mode 5. OR—,
If the overlaying bit = -No change
If the overlaying bit = x pixel is OR’ed with primary pen

OR mode causes intersections of vectors and area fills to
take on a new color.

When pixel value 3 =0 1 1, is ORed with the
primary pen = 1=0 0 1, theresultis
01 1=3.

When pixel value 0 = 0 0 O, is OR’ed with the
primarypen=1=0 0 1, the result is
001

= 1.
33330000

33331010

Pixel value of raster
Pattern drawn in OR mode

New pixel values

Mode 6. COMP2—
If the overlaying bit = -No change
If the overalying bit = xPixel is exclusively OR’ed
(XOR’ed) with primary pen
(XOR’ed with background pen)

COMP2 mode performs a contrast function in which the
new line is guaranteed not to be the background color.

When the primary pen 1 =
background pen 6 =

is XOR’ed with the

001

1 1 0, theresultis

1 1 1 =7 which is XOR’d
011

10

with the pixel value 3 = , and the result is

0 =4.

Graphics Display
When “7” is XOR’ed with the pixel value ‘0’, the result is “7”.

NOTE

Exclusive OR can be thought of as binary
addition without carry.

Therefore,
333300 0 0 Pixel value of raster
X - X - X - X - Pattern drawn in COMP2 mode

4 3437070 Newpixel values

Redrawing the line a second time in COMP2 mode results
in the restoration of the original raster pixel values.

(From above . . .)
Primary Pen XOR’ed with

Background Pen = (7) =1 1 1
XOR’ed with new pixel 4) =1 0 0
1 00=4
and, () =11 1
XOR’ed with new pixel (7) =1 1 1
00 0B=0
Therefore,
4 343707 0 Pixel value of raster
X - X - X - X - Pattern redrawn in COMP2
mode
33330000 Result

Mode 7. CLEAR2—
If the overlaying bit = -No change
If the overalying bit = xPixel AND’ed with NOT pri-
mary pen

CLEAR2 mode has the effect of clearing the bits which
correspond to the primary pen.

primarypen=1=0 0 1

NOT primarypen=6=1 1 0

AND pixel=3=0 1 1
010=2

NOT primarypen=6=1 1 0

AND pixel =0=0 0 0
000=0

33330000
X - X - X - X -

Pixel value of raster
Pattern drawn in CLEAR2
mode

23230000 Newpixel Values
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DRAWING DATA

DRAWING
MODES

SCREEN

Mode 0=NOP (No Effect)

DRAVINGR:EE

CYAN

Mode 1=CLEAR1

DRAVIINGHEIZY

RED

CYAN

Mode 3=COMP1

CYAN
BEEY /NG veLow
VIO NES
CYAN
Mode 2=JAM1

F DRAWING ey

CYAN

Mode 4=JAM2
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Figure 5-14. Examples of Drawing Modes
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DRANINGRESSY

WHITE

CYAN
Mode 5=0R
DIRIAY/ NG B-ACK
BLUE
CYAN

Mode 7=CLEAR2

MAGENTA

BIRIEN NG creen
VIO DIES

'CYAN
Mode 6=COMP2
PRIMARY PEN = Yellow
TEXT PEN = Yellow
SECONDARY PEN = Green

BACKGROUND PEN = Black

Figure 5-14. Examples of Drawing Modes (Continued)
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GRAPHICS TEXT

Text strings can be written directly into the graphics image
memory. An internal character generator converts the
ASCII codes into a dot matrix representation which is
drawn as vectors. The character set includes upper and
lower case (95 characters) and the national characters
shown in Appendix C. The national character sets are se-
lected by the Terminal Configuration menu discussed in
Section II. The characters will be drawn as a 5 by 7 matrix
in a 7 by 10 cell, with descenders for lower case. This
character set is in addition to the normal alphanumeric
character set. While this character set may seem redun-
dant, it offers the following advantages:

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

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

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

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

Figure 5-15 shows the graphics character set.

Keyboard Control of Graphics Text

Graphics text can be entered directly from the keyboard.
The backspace, carriage return, and line feed functions
work as expected (even on inverted text), making it easy to
add or edit titles and labels. A summary of escape sequen-
ces and keyboard operations affecting Graphics Text Mode
is given in table 5-7.

Table 5-7. Graphics Text Functions

Key Description

feds Selects the graphics image memory as the
destination for all text. Characters entering from
the keyboard or datacomm, are drawn as vec-
tors in the graphics memory using the current
text size and angle (see below). The graphics
cursor indicates the position of the next
character. Moving the graphics cursor will
cause the next text line to begin at the new
cursor position. The carriage return, line feed
and backspace functions work normally.

fedT Terminates Text Mode.

Ewm ' Increases the character size from 1 to 8X. The

<size>M smallest character is a 5 by 7 matrix ina 7 by 10
cell. Increasing the size makes the dots bigger
while the character is still drawn as a 5 by 7
matrix.

Tam Sets the character orientation (multiples of 90

<orienta-

tions N degrees).

&m0 Turns slant on.

B +mP Turns slant off.

& #nX Sets graphics text pen number that selects
color of pen.

[ 1205 ] Spaces one graphics text character to the
right. (The actual direction of movement will
depend on the text orientaiton.)

[em ) K | (Vertical Tab). Spaces ane graphics text line

up. (The actual direction of movement will
depend on the text orientation.)

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

e 80800 O

abcdefaghi jklmnopgrstuwweyz
HECDEFGHI JELMHOFPRRESTUV WY 2
edlA&dlaednitilAIBEAiezAld
UL (14 - B12245867589:

- (L {:.. [} 1; ':._”.__i oo

g =3 PEL]
£ o5 AUELfR

NOTE: All of the U.S. ASCII and
foreign characters are acces-
sible by entering “YES” in the
ASCII 8 Bits config field of the
Terminal Configuration menu;
then entering foreign charac-
ter mode set by typing GI§,
@ . Youmayshiftbackto the

FOREIGN .
Roman base set by typing

CHARACTERS

Figure 5-15. Graphics Text Characters
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Program Control of Graphics Text

All of the parameters for graphics text can be set program-
matically. Most commands are of the form: & * m
<parameter>< command>. The command can be alone or
part of another & * m sequence. Graphics text can also be
drawn in color using the ft*nX sequence.

SIZE. The ASCII characters 1 through 8 specify the
character size for graphics text. A “1” indicates the smal-
lest character, a 5 by 7 dot matrix character in a 7 by 10
cell. Increasing the size increases the size of the dots. If a
text size of 1 is specified, each dot in the cell is one dot on the
screen. A size of 2 uses 4 screen dots for each character dot
(2 X 2), and so on (see figure 5-16). A size of “1” is the
default.

Set Graphics
Text Size:

TEXT DIRECTION. This command uses the ASCII
characters 1 through 4 to specify the text orientation (see
figure 5-17). This also changes the direction of line feed,
carriage return, and backspace.

— Normal (upright, the default)

— Rotated 90 degrees counter clockwise

— Rotated 180 degrees counterclockwise (inverted)
— Rotated 270 degrees counter clockwise

W N

Set Graphics
Text Orientation:

Gem

Graphics Display

TEXT SIZE NORMAL SLANTED
“____,___———HP Vi
HF Y

- HP
HF

AP
Vo

HF A#
HF A4~

I‘“'/HI::' /9//7

- HP AF

Figure 5-16. Graphics Text Sizes

SLANT. The graphics text characters can be slanted 45
degrees for an italics effect.

Turn On Graphics
Text Slant:

Turn Off Graphics
Text Slant:

E+m3nP
T - kel
T pavydod }391MayT
z o
Lol £
o U
-+ o
+ a

FamdnP I | E*m2nP

il -
[v] -~
2] )
o —
o =
d [
aHewlett-Packard T

EsminP

F+m3n0
LT T
N R
K R
BE+mdnD 'rg.\.l ‘E‘S; em2n0

N !
o

X A

Figure 5-17. Graphics Text Direction
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JUSTIFICATION/ORIGIN. Text strings can be automa-
tially right or left justified, or centered about a specified
point.An ASCII character 0 through 9 indicates the origin
(justification and base line) for characters with respect to
the current pen position. This function is useful when
drawing labels. (Refer to the Label command.)

Set Graphics & xm<origind
Text Justification: meorigin>q

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

CENTER

RIGHT

9 TOP

LEFT

8 MIDDLE

1 ? BOTTOM

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

For example, if text was to be right justified and set with a
base line on top of the normal character position, the num-
ber “9” would be used. Figure 5-18 illustrates the various
text positions.

When centering or right justification is used, the text
strings are buffered (stored) until all of the characters in
the string have been received. The string end is detected
by a CR or LF. The string is not displayed until the CR or
LF is received. This may be confusing when entering text
from the keyboard. The maximum length of a string when
center or right justifying is 73 characters (not including
the CR(LF)). In all cases, data written beyond the edge of
the screen is lost. There is no automatic RETURN when the
screen boundary is reached.
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TEXT COLOR.The color of the graphics text can be set
independently of the primary and secondary pens with the
command:

f+n<pen number>x

where <pen number> is an integer in the range (— 32768,
..., 32767); the low three bits are used to select a pen
number in the range (0, ..., 7).

Default: Primary Pen

If <pen number> is supplied, it is used for all subsequent
text and labels until explicitly changed or graphics
defaults are set.

Use primary pen for graphics text: T #nx

At power on, graphics hard reset, or set graphics default,
graphics text is drawn with the primary pen. Until anf *nX
sequence is received, the text pen “tracks”the primary pen.

TURNING GRAPHICS TEXT ON AND OFF. Graphics
text mode can be turned on or off from a program. These two
commands use the f »d sequence but are discussed here
under graphics text for completeness.

On. This command will cause Graphics Text Mode to be
turned on. All displayable characters will be stored in the
graphics memory. The current drawing mode remains in
effect until it is changed.

Text is drawn using the current text assignments for size
and orientation. Graphics text mode accepts CR, LF, BS,
HT, and VT as control characters. The B BB, and
®Bkeys can be used to position the graphics cursor in
character increments.

Turn On Graphics ’
& dS
Text Mode: *
‘Turn Off Graphics
Text Mode: T dT
If the graphics cursor is moved, the graphics text margin is
moved to the new cursor or pen position.

Characters are drawn using the current drawing mode. In
most drawing modes, entering a character, backspacing,
and entering a second character causes an overstrike, If
JAM2 mode is used, the new character will replace the old
character. JAM2 mode draws with two colors.

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

Example: Turn on graphics text mode, position cursor at
100,100, and type “this is graphics text”.
f#dsk 100,100 O<«position cursor at 100,100

)

turn on graphics cursor

(



Text Example: This is graphics text.

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

Turn Off Graphics .
Text Mode: Redd

NOTE

The key or modify mode do not work
in graphics text mode.

GRAPHICS TEXT STATUS. You can check the current
text settings with a graphics text status request. Refer to
Secton VIII, Status, for additional information.

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

Graphics
Text Label:

The record must end with a CR, LF, or both. Note that the
actual directions moved following a CR or LF depend on the
text orientation selected.

The maximum record length is 73 characters, not including
the &« 1 preamble or the CR(LF).

Example: &+#1This is a sample label%'

Graphics Display

SELECTING THE GRAPHICS DEFAULT
PARAMETERS

Graphics parameters can be set to their default (power on
or full reset) values (see table 5-8) by issuing the following
sequence:

% #m <default flag>r
Some of the current graphics modes and settings can be
obtained with graphics status requests. Graphics status
requests are described in Section VIII, “Status”. It may be

desirable to reselect graphics settings before sending
graphics data to the terminal.

GRAPHICS HARD RESET

Graphics hard reset performs exactly the same functions
as if hard reset was initiated for graphics only. It sets all
graphics parameters to their default values as specified
for & *mr (see table 5-8) plus the following:

1. Clears raster memory buffer.

2. Primary drawing pen is positioned to location 0,0.

A graphics hard reset may only be performed
programmatically:

Exrwr

Left-Justified

Hewlett-Packard

19400 Homestead Road
Cupertino, California 95014

Center-Justified

Hewlett-Packard
19400 Homes t ead Road
Cupertino, California 95014

Right-Justified
Hewlett-Packard

19400 Homestead Road
Cupertino, California 95014

Center-Justified

Right-Justified

Figure 5-18. Graphics Text Justification
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Table 5-8. Graphics Parameter Default Values

PARAMETER DEFAULT VALUES
**Pen Condition down
**Line Type 1(solid)
**Drawing Mode 2(JAM1)
**User Defined Line Pattern 255,1

**Area Fill Type

**User Defined Area Fill Pattern
**User Defined Dither Pattern
**Current Dither Pattern

2(user defined pattern)
255, 255, ..., (solid)
1,1,1 (solid white)
1(user defined)

**Background Pen O(black)
**Primary Pen 7(white)
**Secondary Pen O(black)
**Boundary Pen off
**Graphics Text off
**Text Size 1
**Text Direction 1

**Text Origin 1(left,bottom)
**Text Slant off

**Text Color primary pen
Relocatable Origin 0,0
Alpha Video on
Graphics Video on
Alpha Cursor on
Graphics Cursor off
Graphics Cursor Address 0,0
Rubberband Line off
Compatibility Mode

Page Full Straps “0(out)
GIN Strap 0(CR only)

*#If a “1” is used for the <default flag> (t*m<1>r), only these
parameters are defaulted. If no value is used (& *mr), all param-
eters are defaulted.

GRAPHICS FUNCTIONS
DISPLAY FUNCTIONS MODE

DISPLY
The LN key (at the Modes level) can be used to
display the graphics escape sequences or the action of
graphics control keys. The control sequences are entered
into the alphanumeric display each time a command is
executed. Table 5-9 lists the graphics control sequences
that are generated when DISPLAY FUNCTION is on.

Table 5-9. Graphics Control Sequences With
Display Functions On

Key Sequence Description

QG 8K one Graphics cursor controls
& none Graphics cursor fast
[ GRAPH E » dL off
| CURSOR B o+ dK on
[ GRAPH & » dC on
| DSPLY % « dD off
[ GRAPH
| CLEAR :I T orodA .
[ ALPHA T o+ df °

DSPLY ] T+ dE |on
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Figure 5-19 shows the sequences generated when draw-
ing a simple box. The graphics cursor is initially on and
positioned at 0,0.

0‘(*;3;213,2132

© s :paz13,213,382,2132
© = 1pa3s2,213,382,1097
O 5 *pa382,109,213,1092
© < *ra213,109,213,2132

213,213 382,213

00 (2]

(4] 3]

213,109 382,189

+88

s

Figure 5-19. Displaying Graphics Sequences

GRAPHICS HARDCOPY OPERATIONS

There are two methods of obtaining a hardcopy of the
contents of graphics memory. One method uses the func-
tion keys and graphics keys on the keyboard. The other
method uses escape sequences which may be coded into a
program running on a host computer. The hardcopy may
be output from an external printer connected to the exter-
nal printer port at the rear of the terminal.

The external printers that may be used for graphics
hardcopy are the HP 2671G and HP 2673A.

Initiating a Transfer from the Keyboard

The key on graphics/numeric pad initiates the graph-
ics transfer. The keypad must be in graphics mode for the
GRAPH COPY function to be performed. @ toggles the
function of the keypad between graphics mode and numeric
mode.

The destination(s) may be selected by pressing 3, IEH
(devicecontrol), IEMl (todevices). You may then select
2N (TOEXTDEV), which selects the external printer port.

(
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Using the & & p Escape Sequences

Coding a program to transfer graphics data to the external
printer requires selecting the graphics memory as the
source and the external printer as the destination.

alpha display as the source: 35
graphics memory as the source: 7s
external printer as the destination: 4d

Example: Define graphics memory as source and the ex-
ternal printer as destination.

f&p7s4D

After the source and destination are defined, the transfer
is initiated by either:

R apF (copy file from source to destination)
or

fEapM (copy all from source to destination)

Note that an escape sequence is terminated with an upper-
case character. Also, you may combine the source and des-
tination assignments and the transfer initiation in one
escape sequence:

& &4 p 7s 4d F

COMPATIBILITY MODE

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

The terminal operates in two submodes while in Compati-
bility Mode. In Alphanumeric mode the terminal simply
displays alphanumeric data on the screen as in normal
operation. In Graphics mode the terminal responds to al-
phanumeric data as vector coordinates. Normally the ter-
minal will be switched between these modes to display
messages, plot graphics figures, and then display addi-
tional messages. These modes are controlled with several
control sequences. (These sequences are ignored or acted on
differently if the terminal is not set for Compatibility
Mode.) Table 5-10 lists the terminal’s responses to Com-
patibility Mode control sequences.

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

Vectors are drawn using the current line type, color pen,
and line drawing mode. This gives you the capability of
drawing dotted and dashed lines, etc. by changing the
program to send the additional escape sequences.

Graphics Display

Compatibility Mode is turned on by selecting either
scaled or unscaled operation. Escape sequences control-
ling Compatibility Mode begin with &+t . This preamble is
then followed with one or more commands. These com-
mands are listed in table 5-11. As in all other escape
sequences, a capital letter ends the sequence. Figure 5-20
contains examples of typical escape sequences.

Compatibility Mode Configuration

Compatibility Mode operation is controlled by Com-
pat (P,Q) field in the Terminal Configuration menu. This
field can be set manually or programmatically using the
& & s ...”sequence shown in table 5-11. The P and Q straps
determine the terminal’s mode of operation after being
initialized (power up or full reset). The straps are inter-
preted as follows:

STRAPS DESCRIPTION
P Q
0 0 Normal graphics operation
0 1 Unscaled Compatibility Mode
1 0 Scaled Compatibility Mode
1 1 Normal graphics operation

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

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

PAGE FULL BUSY. When this strap is in, the keyboard
will be locked after the 35th line of textis received from the
computer. The terminal can be cleared by pressing the
key. This strap is ignored in Unscaled Mode.

PAGE FULL BREAK. When this strap is in, the terminal
will send a 200ms break signal to the computer after the
35th line of text is displayed. The terminal may also be set
to BUSY (see Page Full Busy). When out, the strap will
cause the cursor to home and the next 35 lines of text to be
set with a left margin at x = 259. This strap is ignored in
Unscaled Mode.

The commands to control these strap options are listed in
table 5-11. Refer to the manual for the replaced graphics
terminal for additional information on the operation of
these straps and how they should be set.
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Table 5-10. Compatibility Mode Control Sequences

CONTROL
SEQUENCE DESCRIPTION RESPONSE
& & Read status and alpha cursor position <status byte><HI X><L0O X>
<HI Y><LO Y><terminator>
1 0 110010101 1
Depends on parity—-I l
Auxiliary Device (inactive)
Hard Copy Unit
1 = not ready Margin
= ready 0 = margin 1
1 = margin 2
Mode
1 0 = Graphics Mode
0 1 = Alpha Mode
The terminal will return one of the following characters as the status byte:
Printer ready———l I—No printer or printer not ready
+ ; — Margin 2, Graphics Mode
) 9 — Margin 1, Graphics Mode
% 7 — Margin 2, Alpha Mode
. 5 — Margin 1, Alpha Mode
& % Read graphics cursor position <HI X><L0 X><HI Y><LO Y><terminator>
(20 ms delay)
£ &
£ % Read graphics cursor position when key struck CKEY><HI X><L0 X><HI Y><LO Y><terminator>
£ & Make hardcopy
& End graphics mode. clear screen. and home cursor
% Go into graphics mode (draw vectors)
% Go Into alpha mode
£ Backspace (H'). Moves 1 space left (14 units)
H Horizontal Tab (I'). Moves 1 space right (14 units)
% End graphics mode
Le Line Feed (J'). Moves 1 line down (22 units)
v Vertical Tab (K"). Moves 1 line up (22 units)
NOTES
The terminal will normally respond with an 4 character when an & character is received. Compatibility Mode disables the terminal’s
%/% handshake. Compatibility Mode causes most control codes to be ignored.
The Read Status, alpha cursor position, and graphic cursor position cause block transfers to the computer system. If the computer system
does not use the DC1/DC2/DC1 handshake, InhHndShk (G and InhDc2CH) in the Terminal Configuration menu must be “ves” for these
transfers to occur. (Refer to “Terminal Configuration Menu” in Section II).




Table 5-11. Commands for Selecting Compatibility Mode

COMMAND CODE

TURN SCALED COMPATIBILITY MODE ON (P open) £ &s1po0Qa

TURN UNSCALED COMPATIBILITY MODE ON (Q open) £ &s0p1aQ

TURN COMPATIBILITY MODE OFF (P,Q closed) £ &s0po0Q

The following commands simulate straps used on other graphics terminals:

Graphics Display

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

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

SET PAGE FULL BUSY STRAP
0 — Out (Normal position)

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

£+ t <bytel> a

& % t <byteld> b

£+ t <byteld> ¢

1—1In
NOP z
£ &s 1 po0Q@
|—-Turn on scaled Compatibility Mode
A.) Turn on Compatibility Mode
Turn on unscaled
Compatibility Mode  No terminator Send Break after page full
\ / / I\
BE¢s 0p1 Q@ &*t2ailc1B
/
Select page full busy
B.) Turn on Compatibility Mode and select straps
£&s0po0AQ
l— Turn off Compatibility Mode
C.) Turn off Compatibility Mode

Figure 5-20. Turning On Compatibility Mode

Graphic Data

There are differences in display size (512 x 390 for the HP
2627A versus 1024 x 780 for other terminals) and line
length (24 lines of 80 characters for the HP 2627A versus 35
lines of 74 characters for other terminals). See figure 5-21.

Graphic data can be drawn either scaled or unscaled. Scal-
ing divides X and Y coordinates by 2. This maps the 1024 x
780 display into 512 by 390. This allows a program written

for the 1024 x 780 terminal to run unchanged, and still
display the entire picture (with some loss in resolution).
See figure 5-22.

Unscaled mode shows a 512 by 390 subset of the 1024 x 780
picture. The area this covers can be changed by modifying
the value of the relocatable origin (and redrawing the
picture). The relocatable origin is subtracted from all in-
coming coordinates in unscaled mode. If this is set to 0,0
(the default) the range X = 0 to 511, Y = 0 to 389 will be
displayed (see figure 5-23).
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(0,779) ] (1028,779)

:<———— 74 CHARACTERS ——:

35
(0,0) (1023,0)

798,720 POINTS
2590 CHARACTERS

A.) TEKTRONIX 4010

(0,389) (511,389)
1

‘<—— 80 CHARACTERS —>:

24
(0,0) (511,0)

199,680 POINTS
2847 CHARACTERS

B.) HP 2627A

Figure 5-21. Comparison of a Terminal with 1024 x 780 Display and the HP 2627A

Setting the origin to 0,360 would cover the X = 0to 511,Y
= 360 to 749. To display an area larger than 512 x 390, you
must change the scaling statements in the program.

Graphics Data Format

In Compatibility mode the graphics data is formatted as
two-byte coordinate values. The lower five bits of each
byte are used to make a 10 bit (0-1023) coordinate. Data
sent to the terminal must have the “Y” coordinate sent
first; <Upper Y> <Lower Y> <Upper X> <Lower X>.

When data is returned to the computer (cursor position,
etc.), the X coordinate is returned first; <Upper X>
<Lower X> <Upper Y> <Lower Y>.

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

Bits

7 6

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

1 1 Lower Y byte

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

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

Table 5-12 can be used to determine address bytes. For
example, to plot the points A (0,0), B (0,31), C (256,31), D
(256,0) the sequence shown in figure 5-24 would be used:

779
1024 x 780 IMAGE AREA
389
HP 2627A
0
0 511 1023
Display Comparison

389

<«———— 73 CHARACTERS —————3~

Scaled Mode

1024 x 780 Image Area
39
lines (Text Size and Slant

are disabled in Scaled Mode -

HP 2627A Display in Scaled Mode

Figure 5-22 Scaled Data
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779 T
HP 2627A \
512 x 390 Subset

Relocatable Origlin:
ESC *m0,390J '

|
|
|
!
]

0 511 1023

779 T
HP 2627A

512 x 390 Subset

Relocatable Origin:
ESC * m 512,390J

390

0 512 1023

1024 x'780 Display in Unscaled Mode

Changing the Relocatable Origin (ESC *m x,y J)on 2627’s Display to Cover the Entire

779
1024 x 780 IMAGE AREA
389 |
512 x 390 Subset
Relocatable Origin:
ESC *m 0,0J |
0
0 511 1024
779
—_——— ]
389 HP 2627A
512 x 390 Subset
Relocatable Origin:
ESC*m 512,0J
O i
0 512 1023

Figure 5-23. Unscaled Data

Text

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

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

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

UNSCALED MODE GRAPHICS TEXT. In Unscaled
Mode, the text size is unchanged and graphics text mode
is not initially turned on. Text is stored in the alpha
numeric memory unless the graphics text mode is speci-
fically enabled.
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Y=0 X=0 Y=31 X=256 Y=0 X=0
A B C D A
S—— e S N —" —
NORMAL ADDRESSING: 5 SP *SP @SP BSP @SP @ (@ SP * (@ SPT*SP@ %
SHORT ADDRESSING: £ SP * SP @ [ ] ® 8 Ce N @ ‘GP@ %
NOTE: “SP” means
“space” character.
Turn on Return to
graphics mode alphanumeric mode
B C
0,31 \ »- 256,31
0,0 = w256,0
A D

Figure 5-24 Graphics Data Format
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_Table 5-12. Coding of Compatibility Mode Graphics Data

Graphics Display

259

Lo 0O NBGHE ON O

Low Order Y Low Order X
X or Y Coordinate
DEC. ASCIlI DEC. ASCIl
224 256 288 320 352 384 416 448 480 96 A 64 L]
225 257 289 321 353 385 417 449 481 97 a 65 ~
226 258 290 322 354 386 418 450 482 98 b 66 B
99 c c

High Order X & Y

597 629 | e61 693 . 725

Low Order Y Low Order X
X or Y Coordinate
DEC. ASCIi DEC. ASCII

512 544 576 608 640 672 704 736 768 800 832 864 896 928 960 992 96 Al 64 e
513 545 577 609 641 673 705 737 769 801 833 865 897 929 961 993 97 a 65 ~
514 546 578 610 642 674 706 738 770 802 834 866 898 930 962 954 98 b 66 B
c 67 c

da

.

f

P/ P N<XECCANNOVOZIN R —

High Order X & Y

598 630 | 662 894 . 726 86
88
537 569 601 . 633 | 665 697 729 89
570 602 634 | 666 698 730 90
571 603 635 | 667 699 731 763 | 795 827 859 891 | 923 955 987 91
572 604 636 | 668 700 . 732 764 | 796 828 860 - 892 | 924 956 988 92
573 605 637 | 669 . 701 733 . 765 | 797 829 861 893 | 925 957 089 93
574 606 . 638 | 670 702 734 . 766 798. 830 862 894 | 926 958 990 94
575 g07 ~ 639 | 671 708 735 767 | 799 831 . 863 89S | 927 959 . 991 95 -
49 50 51 52 53 54 55 56 57 58 59 60 61 62
1 2 3 4 5 6 7 8 9 : H < = >

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

340Y,70X —» # t " F
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Data Communications

SECTION

Vi

INTRODUCTION

The term “data communications” (or “datacomm”) refers
to the transfer of data between the terminal and a host
computer.

There are several ways to connect the terminal to a com-
puter. To arrive at a particular way you must compare a
number of factors and make a series of decisions. After
selecting the necessary equipment and cables, you must
then physically connect the terminal to the computer (or to
the modem, if that is what you have chosen) and configure
the terminal for use with the particular type of data com-
munications link.

This section is divided into four parts:

1. The first is a general discussion that should help you
decide what type of equipment and cabling you need for
the communications link.

2. The second tells you how to physically install the
terminal.

3. The third tells you how to configure the terminal to
operate properly with the selected type of communica-
tions link.

4. The final part provides programming reference ma-
terial for someone who is writing a datacomm driver or
controller program to communicate with an the termi-
nal in a point-to-point environment.

Before proceeding with the decision making process, it may
help to briefly define the most important terminology as it
pertains to data communications.

Communications The means by which a terminal is connected

Link: to a host computer. This always includes
some type of communications line (a coaxial
cable, the public telephone network, or a
leased telephone line), and it may also in-
clude a pair of modems (one at each end of
the line).

Point-to-Point: A data communications configuration in
which asingle terminal is connected to a host
computer over a communications link. The
terminal is designed for use with a point-to-
point communications link, such as a

hardwired or modem connection.

Multipoint: A data communicatigns configuration in
which two or more terminals are “chained”
together so as to share a communications link
to a host computer. The HP 2627A does not

support multipoint.

A mode of transmission in which each data
character is framed by a “start bit” and one or

Asynchronous:

more “stop bits”. The interval between suc-
cessive data characters is random. The termi-
nal is designed for use with an asynchronous
communications link.

Full Duplex: A communications link in which data can be

transmitted in both directions simulta-
neously.

Character Mode: When the terminal is operating in character
mode, it sends data characters to the com-
puter one at a time as they are typed into the
keyboard.

Block Mode: When the terminal is operating in block mode,
data characters typed into the keyboard are
merely stored in display memory. When a
block transfer is subsequently triggered (by
the host computer or by pressing the
key), a group of data characters is sent from

the terminal to the computer as a block.

A point-to-point configuration is the standard form of data
communications within the industry (it is sometimes re-
ferred to as a “Teletype-compatible” communications link).
Point-to-point is supported by most computers. At any
given time, it accomodates only one terminal per communi-
cations link; it may, however, operate in either character
mode or block mode.

POINT-TO-POINT DECISIONS

Since the terminal only supports point-to-point con-
figurations, you must now make a series of decisions il-
lustrated in figure 6-1. Note that in the figure, the overall
set of decisions is organized as a tree structure and that
when you make a choice, you then follow the associated
branch to the next set of alternatives.

For each desired point-to-point communications link you
must decide whether you want a hardwired or modem
connection. A hardwired connection, where feasible, is
usually the lower cost alternative because it eliminates the
use of modems and common carrier (telephone company)
lines.

A major consideration in selecting which type of connection
to use is the anticipated distance between the terminal and
the computer. If the terminal is to be located in the vicinity
of the computer system, you may use a hardwired connec-
tion. The Electrical Industry Association (EIA) Standard
RS-232-C limits cable lengths to a maximum of 15 meters
(50 feet). The alternate HP Direct Connect Type 422 allows
the terminal to be connected to a host computer up to 1200
meters (4000 feet).
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DATA COMMUNICATIONS TYPE
| POINT-TO-POINT ] | MULTIPOINT I
NOT SUPPORTED BY
HP 2627A COLOR
DISTANCE <4000 FT. DISTANCE>4000 FT. GRAPHICS TERMINAL
HARDWIRED
APPLICATION
<50 FT. ~50FT.
RS-232 TYPE CURRENT LOOP
SYSTEM. USE SYSTEM. USE
RS-232 CABLES, HP 13266A . O(I)J’II‘\II'{I‘%%I;ES
SEE TABLE 6-1 CURRENT LOOP
FOR DETAILS. MODEM.
UNITED SHORT HAUL
STATES <22 MILES
FIBER OPTIC CONTACT LOCAL
STIgIzS{’T?’I%AAL SYSTEM. HP SALES OFFICES
I st HP 39301A FOR AVAILABLE
MULTIPLEXER MODEM TYPES
HP DIRECT DIAL-UP LEASED SHORT HAUL
422 SYSTEM. > BBLL 1034 2 OTHER > oten
USEC},?;I{EZZZP 3. Bell 202 " COMPANIES " COMPANIES
i 4. Bell 212A
5. OTHER
COMPANIES

6-2

Figure 6-1. Data Communications Decision Tree
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Table 6-1. Data Communications Cables

Cable No. HP Part No.

Description

13222C 13222-60003

TERMINALTO RS232 CABLE
50 PIN TO 25 PIN CABLE

Female RS-232-C 25-pin connector.
Length: 2 meters (6.6 feet)

13222M 13222-60002

EUROPEAN MODEM CABLE

Male RS-232-C 25-pin connector for interfacing the terminal to the European
telephone system via Bell 103 or 202C type European modems.

Length: 5 meters (16.7 feet)

13222N 13222-60001

U.S. MODEM CABLE

Male RS-232-C 25-pin connector for interfacing the terminal to an HP 1000,
2000, or 3000 Muitiplexer; to a Bell 103A, 202C/D/S/T, 212A, or VADIC 3400
modem; or to an acoustic coupler (signal compatible only).

Length: 5 meters (16.7 feet)

13222X 13222X

RS-232-C DIRECT CONNECT

Male RS-232-C 3-pin connector for interfacing the terminal to an HP 3000
Computer System (64 or 44).

13222W 13222-60007

13222-60007 (W)

Female RS-232-C 25-pin connector for interfacing the terminal to an HP 300
Computer System.

Length: 5 meters (16.7 feet)

13222P 13222P

HP DIRECT CONNECT TYPE 422

Male HP Direct Connect Type 422 5-pin connector for interfacing the terminal
to an HP 3000 Computer System (64 or 44).

13222Y 13222-60005

EMP PROTECT (MALE)

Male RS-232-C 25-pin connector for interfacing the terminal to an HP 1000,
2000, or 3000 Multiplexer. Provides protection from lightning-induced tran-
sients. For use in hardwired configurations only.

Length: 5 meters (16.7 feet)

13232V 5061-2403

Modem bypass cable with a female RS-232-C 25-pin connector on both ends. It
crosses the signals so that two terminals can communicate with one another.

Length: 1.5 meters (5 feet)

NOTE: Information on data communications test connectors is given in Section IX, “Error Messages and Self-Test.”

Another consideration is the desired availability of the
particular computer port. If you wish to have it available
(at different times) to terminals in diverse and/or varying
locations, then you should choose a modem connection with
dial-up capability. In remote locations, where distances are
greater than 4000 feet, you can select dial-up, leased, or
short haul modems. Where distances are between 50 and
4000 feet, or if the system environment is electrically
“noisy”, an HP Direct Connect Type 422, a fiber optic multi-
plexer, or a current loop modem should be considered.

If the system consists of many terminals at a semi-remote
site, or a cabling limitation is present, then a fiber optic or
statistical multiplexer should be considered (figure 6-1).

Hardwired Connections

If you decide on a point-to-point hardwired connection, you
must decide on the type of cable to be used, either RS-232-C
or HP Direct Connect Type 422. The available cables are
summarized in Table 6-1. Pin assignments for the cables
are given in the HP Cabling Manual, part no. 5952-2047.
Please note that a hardwired connection for your terminal
is always full duplex (the terminal does not support half-
duplex connections).

Modem Connections

If you decide on a point-to-point modem connection, you
must now decide what type of modem to use. Note that
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point-to-point as supported by the terminal always
employs asynchronous transmission. You will therefore be
limiting your choice of modem to the asynchronous variety.
Refer to table 6-2 for help in selecting the proper modem.

Modem Considerations

If you are communicating with the host computer through
amodem only with RS-232-C, it may be necessary for you to
turn on a modem power switch or make modem parity

setting changes. The modem’s baud rate and parity set-

tings should be the same as those configured in the
terminal.

The terminal supports the modems listed in table 6-2.
Modem connections are not supported by HP Direct Con-
nect Type 422.

Whenever the line selected in the configuration menu is
active, an asterisk appears between the fourth and fifth
screen label at the bottom of the screen (see terminal con-
figuration menu). If your facility requires the display of
this “active modem” indicator, do not shut off the screen
labels display.

The asterisk between the fourth and fifth screen label is
controlled by an LED which tracks the Data Set Ready
(DSR) input line to the terminal. When a modem is con-
nected, the DSR line is low (active) and the modem in-
dicator (asterisk) is on. When the DSR line is high, this
signals a modem disconnect and the asterisk disappears
from the screen.

INSTALLING A
POINT-TO-POINT CONFIGURATION

The terminal’s datacomm port may be connected to a com-
puter via a 50-pin, female RS-232-C or HP Direct Connect
Type 422 compatible connector provided on the back of the
terminal (see figure 6-2).

CABLING

The HP 13222 cables listed in table 6-2 all have a male
50-pin connector on one end and either a male or female
RS-232-C or HP Direct Connect Type 422 connector on the
other. The 50-pin end is the wider of the two (approximately
7 cm or 2% inches wide) and you attach it to the connector
on the rear panel of the terminal. The RS-232-C end at-
taches to the modem, computer multiplexer panel, ex-
ternal printer, or interface cable as illustrated in figure
6-3.The HP Direct Connect Type 422 can only be connected
directly to a computer.

Cabling kits are available from Hewlett-Packard for cus-
tomers desiring to make their own cables for custom instal-
lations. For details on how to order these kits, contact your
local HP Sales Office.

You may also connect either an HP 13265A Modem or an
HP 13266A Current Loop Converter to the connector as
illustrated in figure 6-4.

NOTE: Cabling information for the external peripheral
port and the optional video interface connectors is
given in Section VII, “External Devices.”

Table 6-2. Modems

Data Rate Duplex Dialed/ Reverse
MODEM (Bits/Sec) Full/Half Leased Channel
HP 13265A 300 F D No
(see note 3)
Bell 103A 300 F/H D/L No
Bell 202T 1200 F/H D/L Option
Bell 202D (see note 2) (see note 4)
Bell 212A 300 or 1200 F D No
(see note 1)
Vadic VA3400 1200 F D No
(see note 1)
NOTES: 1. Can be configured for either asynchronous or synchronous operation. With the HP 2627A, however, it
must be configured for asynchronous operation.
2. C2 line conditioning allows operation at 1800 bits per second.
3. HP 13265A is Bell 103A compatible.
4. Not supported on the HP 2627A.
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VIDEO
INTERFACE
CONNECTORS

.

POWER DATACOMM EXTERNAL KEYBOARD CONNECTOR
SWITCH CONNECTOR PERIPHERAL
(PORT 1) CONNECTOR
(PORT 2)

Figure 6-2. HP 2627A Display Terminal, Rear View

FEMALE /

RS-232C
25-PIN
50-PIN HP 13222 CONNECTOR
CONNECTOR

CABLE

APPLICATIONS:

Interface cable to host computer .
Multiplexer panel on host computer
Modem

Modem bypass cable (HP 13232U)

s~

Figure 6-3. Terminal Cabling (HP 13222 Cables)
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FEMALE
50-PIN
CONNECTOR

HP 13265A MODEM

OR

HP 13266A CURRENT
LOOP CONVERTER

Figure 6-4. Terminal Cabling (HP 13265A Modem or HP 13266A Current Loop Converter)

DATA COMMUNICATIONS
CONFIGURATION

Once the physical connections between the terminal and
the computer or modem are complete, the terminal can be
configured.

To configure the datacommunications portion of the termi-
nal, first use the following keystroke sequence:

18] 131

[AID=], config W datacomm
keys config

When you press the datacomm config (Bl ) function key,
the datacomm configuration menu currently stored in non-
volatile memory appears on the screen and the function
key labels change to the following:

(11 [£21 [£3] [f4]

SAVE NEXT JPREVIOUSIDEFAULT
CONFIG § CHOICE § CHOICE J| VALUES
[£5) [f61 [f71 [f81]

DISPLY config
FUNCTN* keys
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Note that if you have not previously stored a menu in
non-volatile memory, the default values are displayed in
the configuration menu (see figure 6-5).

The menu contains a set of unprotected fields that you
access using the key. You select the desired parame-
ters in these fields using the NEXT CHOICE ( [kZl) and PRE -
vious cHoICE ( lEM) function keys.

The meanings of the various fields in datacomm menu are
described in table 6-3.

When you have set all the fields to the desired values, you
may then save them in non-volatile memory using the SAVE
CONFIG (MM ) function key. Note that when you do this,
the particular datacomm configuration takes effect imme-
diately.

While the datacomm configuration menu is displayed on
the screen, the IZIl and EEM keys have the effects
described below:

[§41
Pressing this key causes all fields in the menu
VALUES to be filled with their default values.
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DATACOMM CONFIGURATION

BaudRate JEEIN Parity [HEN
Asterisk [ EngAck
chk Parity I SRCCH)

RecvPace [I&13
XmitPace [JIRY3 CS(CB)Xmit

Figure 6-5. Datacomm Configuration Menu

Table 6-3. Datacomm Configuration Menu Fields

BaudRate This field specifies at what speed you want the data transmission to take place (in bits per second).
Values: 110 600 4800
134.5 1200 9600
150 1800
300 2400 (default)
NOTE
For 110 baud, the terminal is automatically configured to transmit 2 stop bits
with the data to the computer. At 110 baud, the terminal also expects toreceive
2 stop bits with the data received from the computer. For all other baud rates, 1
stop bit is tranmitted with data and expected to be received with data.

Parity This field specifies what type of parity generation and checking you wish used with each data

character.
Values: NONE (no parity bit)
0’S (parity bit always zero) (default)
0DD (odd parity)
1S (parity bit always one)
EVEN (even parity)

EngAck This field enables or disables the use of the Hewlett-Packard ENQ-ACK handshake. This type of
handshaking is described under “Pacing Mechanisms” in the “Point-to-Point Programming
Information” portion of this section.

Values: YES (enable) (default)
NO (disable)

Asterisk This field indicates whether the selected datacomm line (CS, DM, or RR) is active or inactive (OFF).
Typically, OFF is used for hard-wired applications; CS for US modems; DM for European modems;
and RR for short haul modems.

Values: OFF (default)
CS (clear to send)
DM (data mode)
RR (receive ready)

Chk Parity This field is used for enabling or disabling the parity check feature for data characters received
over the datacomm line. Note that if theParity field (above) is set toNONE, then this field isignored.
Values: YES (enable)

NO (disable) (default)

SRCCH)

This field specifies the desired state of the RS-232-C SR line when the terminal’s power is first
turned on or when the terminal is reset. The SR line, RS-232-C pin number 23, is defined asthe Data
Signal Rate Selector (DTE Source). Itis normally used on dual speed modems (Bell 212A) to select
the appropriate speed (single speed modems merely ignore this line).

Values: HI
LO (default)
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Table 6-3. Datacomm Configuration Menu Fields (Continued)

Receive pacing is a mechanism by which the terminal automatically controls (halts and resumes)
the transmission of data from the remote device. There is one way of performing receive pacing: by

If this field is set to “XonXoff”, the terminal will automatically perform receive pacing using XON
(ASCII®) and XOFF (ASCII B) control codes. With this type of receive pacing, the terminal causes
the remote device to halt transmission by sending an XOFF code and to resume transmission by
sending an XON code. For this type of receive pacing to work, the remote device must of course be
configured to start and stop transmission in response to XON and XOFF codes.

Note that if the remote device recognizes XON and XOFF codes and your terminal is operating in
character mode, you can issue the codes through the keyboard regardless of the setting of this
field. The (I and Q keys (when pressed simultaneously) generate an XON code and the @ and

This field specifies whether or not a true state (—12V) on the RS-232-C Clear to Send (CS/CB)
control line is a required condition for transmitting data. For a modem configuration, it is recom-

Transmit pacing is a mechanism by which the remote device can control (stop and resume) the

If enabled, transmit pacing is performed using XON and XOFF control codes. When the terminal
receives an XOFF code (ASCII %), it stops transmitting data. When the terminal subsequently
receives an XON code (ASCIIPy), it resumes transmitting data. This should not be used with ?/%
handshaking. Therefore, if Xmi tPace is enabled, InhHndShk (G) and Inh % (H) in terminal configu-

If this field is set to “NONE”, the terminal does NOT recognize the ASCII® and % codes as XON and

For another form of transmit pacing, refer to the description of the CS(CB)Xmit field above.

RecvPace
using the XON and XOFF control codes.
S keys generate XOFF.
Values: NONE (default)
XON/XOFF
CS(CBXXmit
mended that you set this field to “YES”.
Values: YES
NO  (default)
XmitPace
transmission of data from the terminal.
ration must both be set to “YES”, which disables /% handshaking.
XOFF.
Values: NONE
XON/XOFF
[£81 Pressing this key removes the menu from the

screen (WITHOUT activating it or saving it in
non-volatile memory) and returns the func-
tion key labels to the following:

config
keys

|
[f11 [+21] [F31 1 [+4)

datacommext dev
config config
[f51 [fE] (71 [f81

terminal
config

POINT-TO-POINT
PRCGRAMMING INFORMATION

This topic discusses programming information of interest
to someone who is writing a data communications driver or
controller program to communicate with the terminal in
an asynchronous point-to-point environment.
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An asynchronous point-to-point data communications en-
vironment is characterized by a flow of characters that
have been produced over random time intervals. In order to
achieve hardware synchronization, each character is
delimited by a “start bit” and one or more “stop bits”.

Start And Stop Bits

These hardware-generated bits are used for synchronizing
the transmit and receive devices in an asynchronous envi-
ronment. A start bit is a “zero” line state (+12V) that lasts
for 1.0 bit time; it is affixed to the beginning of a serial
character bit stream (which may also include a parity bit).
A stop bit is a mark or a “one” line state (—12V) that lasts
for 1.0 bit time; it is appended to the end of each serial
character bit stream. After the stop bit, the line remains in
the mark state until the next character, signified by a start
bit, is transmitted.

The start and stop bits are not configurable. For 110 baud,
the terminal is automatically configured to transmit 2 stop



bits with the data to the computer. At 110 baud, the termi-
nal also expects to receive 2 stop bits with the data received
from the computer. For all other baud rates, 1 stop bit is
transmitted with data and 1 stop bit is expected to be
received with data.

Parity Checking

In an asynchronous point-to-point environment, the termi-
nal provides a vertical redundancy check (VRC), which is a
character-based error checking mechanism for non-binary
data. With VRC, an additional bit is affixed to each charac-
ter to provide an expected high-order bit state for each
character. This type of parity generation and checking is a
means of determining the validity of data transfer on a
character-by-character basis.

Note that when 8-bit data is being exchanged, parity can-
not be used and the “Parity” field in the datacomm config-
uration menu must be set to “NONE”. Otherwise, one of the
bits will be mistaken for parity.

The terminal offers the following four types of parity:

1. 0’S.
2. 1'S.

3. ODD.

The high-order bit is always a zero.
The high-order bit is always a one.

The high-order bit is set to a zero or a one,
whichever produces an odd number of one bits
in the overall character representation (the
seven data bits plus the eighth parity bit).

4. EVEN. The high-order bit is set to a zero or a one,
whichever produces an even number of one bits
in the overall character representation (the
seven data bits plus the eighth parity bit).

5. NONE. Eightbits ofdata are transmitted and received.
No parity bit is transmitted or received.

Receive Buffer

The terminal’s receive buffer is a first in/first out (FIFO)
storage area for accepting data from the remote device.
When you are using any type of receive pacing, this buffer
is partitioned into a working buffer and a 40-byte overrun
area. For example, the specified buffer size is always 256
bytes, thus if receive pacing is being used, the working
buffer is 216 bytes long and the overrun area is 40 bytes
long. When the data being received exceeds the working
buffer and intrudes on the overrun area, the terminal will
exercise its receive pacing mechanism (send an XOFF, for
example, if XON/XOFF receive pacing is enabled) at that
time to temporarily halt the flow of data from the remote
device. When enough data has been processed so that the
receive buffer is only half full, the terminal then signals
the remote device to resume transmission (by sending an
XON, for example, if XON/XOFF receive pacing is
enabled).

There is no equivalent overrun area for transmitting data
from the terminal to the remote device.

Data Communications

Receive Errors

When receiving data from the remote device, the terminal
can detect the following three types of error conditions (in
addition to parity errors):

1. Character overruns—a character is received before the
preceding character was processed by the terminals
datacomm firmware.

2. Framing errors—no stop bit was detected at the end of a
character.

3. Buffer overflows—the entire allocated buffer space is
filled (both the working buffer and the overrun area).

Receive errors, when detected, are reported to the remote
device by way of byte 5 of the primary terminal status
bytes. The remote device will not be able to determine
which type of error occurred. If multiple receive errors
occur simultaneously, only one will be reported.

When a datacomm receive error occurs, a delete (del) char-
acter (@) is placed in the datacomm queue and later it is
displayed on the terminal screen.

NOTE

Because null and del characters are auto-
matically stripped from datacomm, the
only del characters appearing on the
screen from datacomm are the result of
datacomm errors.

Local/Remote Modes

The data communications portion of the terminal operates
independently whether the terminal is in local or remote
mode. If the terminal is switched from remote to local while
data is being received from the remote device, the
datacomm portion of the terminal continues receiving data
(it does NOT halt the transmission). In such a case, the data
received while the terminal is in local is discarded by the
terminal’s maincode firmware.

Full-Duplex Operation

In a full-duplex environment, the terminal is capable of
transmitting and receiving data simultaneously. The
ability to transmit may be inhibited temporarily, but it is
never exclusive of the ability to receive. Two physical sets
of data lines are required; control lines are needed only
when hardware handshaking or a modem is used. Trans-
itions on the control lines have no effect on the actual
transmit/receive state of the terminal.

When the terminal is connected to the host computer via a
modem, the following primary control lines are required:
Request to Send (RS/CA)
Clear to Send (CS/CB)
Data Terminal Ready (CD/TR)
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If the terminal is hardwired directly to an HP 3000 comput-
er system (no modem), only Transmit Data (SD/BA),
Receive Data (RD/BB), and Signal Ground (AB) are
required.

The HP Direct Connect Type 422 transmits data on SD(A),
SD(B) and receives data on RD(A), RD(B) using two twisted
pairs.

Pacing Mechanisms

In a full-duplex environment, the terminal can participate
in either of the following forms of transmit pacing:

1. Hardware handshake. The host computer can temporar-
ily restrain the terminal from transmitting by lowering
the Clear to Send (CB) line. Note that this type of trans-
mit pacing can only be used in a hardwired configura-
tion where the Clear to Send (CB) line exists in the
cabling.

2. XON-XOFF handshake. The host computer or external
printer uses the ASCII control codes XON (%) and XOFF
(%) to start and stop the terminal from transmitting.
Note that a single XON code cancels any number of pre-
ceding XOFF codes.

In afull-duplex environment, the terminal can also partici-
pate in the XON/XOFF handshake form of receive pacing,
in which the terminal uses the ASCII control codes XON (%)
and XOFF (%) to start and stop the host computer from
transmitting. Note that a single XON code cancels any num-
ber of XOFF codes.

The terminal can also participate in an ENQ/ACK hand-
shake (which is a Hewlett-Packard handshaking
mechanism). With this form of handshaking, the host com-
puter transmits a block of data and then sends an ASCIL
<EN@> control code. The terminal responds to the <ENG> by
sending back an ASCII <ACK> control code when it has
processed all of the data preceding the <ENQ>. The general
interpretation of these two control codes is as follows:

ENQ:
ACK:

“Have you processed the data up to this point?”
“Yes, I have.”

There are some cases where the terminal may take quite
some time before responding to the <ENQ>.Also, if the
<ENG> was not received properly by the terminal, the ter-
minal will never respond with the <ACK>. To recover in
these cases, the HP 3000 Computer System sets a timer
whenever it sends an <EN@>. The timer is about 10 seconds.
If the HP 3000 receives an <ACK>, the timer is cleared and
the next block of data (80 characters) is sent. However, if
the timer ticks off (times out), the HP 3000 will assume
that the terminal has received the data and processed it,
and will still send the next block of data. This may cause
problems for the terminal, which may not have the buffer
space available to receive the data. Even if the terminal
canreceive all of the data, when it finally is able to send the
<ACK> to the first <ENG> (the one that timed out), the
HP 3000 will interpret that as the < ACK> to a subsequent
<ENQ> (if one has been issued). These problems do not nor-
mally occur, because the terminal can usually process data,
including most escape sequences, fast enough to respond
with an <ACK> before the HP 3000 times out.

NOTE

If the HP 3000 does not receive the <ACK>
properly from the terminal, it will even-
tually time out and recover.

Some polygonal area filling requires
more time to process the data. To ensure
that data is not lost when doing extensive
area filling, select the “XON/OFF” value
for the “RecvPace” field in the datacomm
menu (see figure 6-5 and table 6-3).

The above pacing mechanisms are responded to by the
terminal in the following order of precedence:

1. Hardware handshaking pacing
2. XON/XOFF transmit pacing

3. XON/XOFF receive pacing

4. ENQ/ACK pacing

(highest priority)

(lowest priority)
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Vi

'External Devices

INTRODUCTION

The HP 2627A Color Graphics Terminal includes an asyn-
chronous RS-232C port for connecting the terminal to an
external printer. As an option, a video interface is available
for output to monitors and cameras.

With an external printer present, you may do any of the
following:

e Initiate and terminate print operations programatically
from a host computer.

e Print the line containing the cursor.

e Print all lines from the one containing the cursor
through the bottom line on the screen.

e Print all lines from the one containing the cursor
through the end of display memory .

e Print all of display memory.

e Copy a configuration menu from the screen to an exter-
nal printer.

e Enable data logging (to occur either from the top or
bottom of display memory, as designated by you when
you enable it).

e Perform a line feed (advance the paper one line).

e Perform a form feed.

e Print the contents of graphics memory.

All of the above printer control functions can be initiated

either locally by operator keystrokes or remotely by escape
sequences sent from a host computer.

SELECTING PRINTER MODES

To enable or disable the various printer modes (record
mode, or data logging), you must get to the “device modes”
set of system function keys doing the following keystroke
sequence:

[f11 [f11

I device | device

This changes the function key labels to the following:

[f11 [f21 {31 (41
device | RECORD LOG LaG
control | MODE* |JBOTTOM* TOP*

[£53] [f61] (71 (8]

The use of |- ‘device modes” keys are described
in the next few topics below.

To copy graphics data from graphics memory to the exter-
nal printer, you may either initiate the transfer from the
graphics keypad or by an escape sequence. Pressing the
key on the graphics/numeric pad initiates the trans-
fer. Copying graphics data under program control (using
the & a4p sequence) is discussed later.

Record Mode

Record Mode copies data from the display or datacomm to
the selected “to” device(s), depending upon whether or not
the terminal is in Remote Mode.

e If in local mode (not Remote), the contents of display
memory (alphanumeric display memory in the HP
2627A) is copied to the selected “to” device.

e Ifin Remote Mode, the data stream on the datacomm line
is sent directly to the selected “to” device.

Record Mode may be initiated from either the keyboard or
from an fc&p escape sequence. To initiate record mode from
the keyboard, press

- device device RECORD

An asterisk will appear in the softkey label to indicate that
record mode is enabled. While in record mode, the keyboard
is disabled except for the IEZN, 3D, and “RECORD MODE”
keys. Pressing @& (soft reset), or B, G, E3D (hard
reset), or “RECORD MODE” softkey will terminate record
mode.

The “to” device(s) must be selected before turning on the
record mode. To programmatically select the “to” device(s),
use one of following sequences:

f4p3D (selects display)
or
E&p4D (selects external printer)
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To initiate record mode from an escape sequence, send:

Turn on Record Mode: & &p <NUM>p 20C
(<NUM>p is optional)

The optional <NUM> parameter defines the character which
may be used to programmatically turn off record mode.
<NUM> is the decimal equivalent of an ASCII character that
will turn off record mode if it is the first character in a
record. The default is “0”. If “<NUM>p” is omitted, or if “0p”
is specified, no character will terminate record mode. Ter-
mination can only occur by pressing the “RECORD MODE”
softkey, pressing @& or sending ftg (a soft reset), or press-

ing or sending %E (a hard reset)
programmatically.

NOTE

If the keyboard is locked when record
mode is on, an escape sequence (t) cannot
be typed on the keyboard.

The termination character is valid only for the current
activation of record mode (i.e., when record mode is ter-
minated, the termination character returns to “0”, the
default character).

Selecting the “to” device(s) and turning on the record mode
may be combined in one sequence. For example, select the
external printer and turn on the record mode:

& a4p4d20C

The terminal returns an “S”, or “F” to the host computer if
the escape sequence is received from datacomm. An “S”
means that the terminal executed the escape sequence
successfully; an “F” means that the terminal failed to exe-
cute the escape sequence.

When the status character is sent depends upon whether or
not DC1/DC2 handshake is enabled. (Refer to the Terminal
Configuration Menu discussion in Section II for handshake
types.) If DC1/DC2 handshake is disabled, the character is
sent immediately after the escape sequence is received
from the host computer. If the handshake is enabled, the
character is sent after record mode is turned off and a DC1
isreceived from the host computer. For any status transfer,
the keyboard is locked until a DC1 is received.

A 256-character buffer is used to hold each record prior to
sending it to the specified “to” device(s). If the record ex-
ceeds 256 characters, the terminal’s handshake holds off
any further transmission from the host until the buffer’s
contents is sent to the “to” device(s). Records shorter than
256 characters are indicated by a ‘r (linefeed) character.
Again, the terminal’s handshake holds off any further
transmission from the host until the record in the buffer is
sent to the “to” device(s). A CR (carriage return) follows
every record sent to the “to” device(s).

If record mode is turned off, the contents of a partially filled
buffer will be sent to the “to” device(s).

If the record mode termination character is the first char-
acter into the buffer, record mode is terminated; the ter-
mination character is not sent to the “to” device(s).
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DATA LOGGING

The terminal includes a mechanism called “data logging”
whereby data can be automatically routed to an external
printer. There are two types of data logging: top and
bottom.

Top Logging

When the display is filled and another line of data is en-
tered through the keyboard or received over a datacomm
line, the top line in the display is purged to make room for
the new line. With top logging, each line that is purged from
the top of the display is printed. Thus, while the
line is “lost” from display memory, it is maintained in
hard copy form.

Bottom Logging

With bottom logging, each time the cursor moves from one
line to another as the result of an explicit line feed or an
end-of-line-wraparound, the line from which the cursor
moved is printed. This feature allows you to maintain a
hard copy “trail” of all lines added to the display in the
order in which they were entered and/or received.

When performing data logging in remote mode, the termi-
nal and host computer must be using the ENQ-ACK or
XON-XOFF handshakes or they must be using a baud rate
that is equal to or less than the rate at which the slowest
device (terminal or external printer) can function without
handshaking.

From the keyboard, you enable and disable data logging
using the L0G TOP (K2 ) and L0G BOTTOM (MEM ) keys.
These keys alternately enable and disable top logging and
bottom logging, respectively. When either is enabled, an
asterisk appears in the associated key display.

From a program executing in a host computer, you enable
and disable data logging using the following escape se-
quences:

ENABLE BOTTOM LOGGING: &ap 11C
ENABLE TOP LOGGING: Ffap 12C
DISABLE LOGGING: fe&p 13C

Both forms of data logging may NOT be enabled simulta-
neously.

Once either form of data logging is enabled, it remains
enabled until explicitly disabled, until the other form of
data logging is enabled, until a hard reset is performed, or
until the power is turned off.

Note that the keyboard is temporarily locked while a line of
data is being “logged”. This may make it difficult to per-
form any keyboard operations if a large quantity of data is
coming into the display over a datacomm line rapidly
enough to result in continuous logging.



DISPLAY TO PRINTER
ALPHANUMERIC DATA TRANSFERS

The alpha display is defined as the “from” device in alpha-
numeric data transfers to the external printer. If you
define the external printer as the destination (“to”) device,
you can use the “device control” set of system function keys
to print one or more lines of data from the display. Select
the “device control” keys by doing the following keystroke
sequence:

[£11
S device

This changes the function key labels to the following:

11 [f21 (31 [f4]
device to ADVANCE
modes devices PAGE

[¥51] [fE] [f7] [(f81

ADVANCE CcarPy capy COPY
LINE ‘ALL PAGE LINE

For data transfers initiated through the keyboard, display
memory is always the source (“from”) device while the
external printer is the destination (“to”) device. To select
an external printer as the “to” device, press the “TO EXT
DEV” function key (KBl ). When a printer is selected as the
current “to” device, an asterisk appears in the associated
function key label.

Programmatically, you can define the “to” device by using a
device control escape sequence (ft&p):

Select external device: f&p 4D

Copy Line

When the printer is selected as the destination device, you
can copy the line containing the cursor from the display to
the printer. The entire line is copied. Block terminators are
ignored. After the line is printed, the cursor moves to the
leftmost column in the next lower line (column 0, NOT the
left margin). If the cursor is at a line that is beyond the last
displayable line, the printer does nothing.

From the keyboard, you copy one line of data using the
COPYLINE key (HEEM ) in the device control set of system
function keys.

From a program executing in a host computer, you copy one
line of data using one of the following escape sequences:

fap B orfsp 0B

Copy Page

When the printer is selected as the destination device, you
can copy all lines, starting with the line containing the
cursor through the last line visible on the screen, to the
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printer. Block terminators are ignored. After each line is
printed the cursor moves to the leftmost column in the next
lower line (column 0, NOT the left margin). If the cursor is
at a line that is beyond the last displayable line, the printer
does nothing.

From the keyboard, you can copy a page of data using the
“COPY PAGE”softkey (JKIl) in the device control setof
system function keys.

From a program operating in a host computer, you copy a
page of data using one of the following escape sequences:

fap F orap OF

Copy All

When the printer is selected as the destination device, you
can copy all lines, starting with the line containing the
cursor through the last line of display memory, to the
printer. Block terminators are ignored. After each line is
printed the cursor moves to the leftmost column in the next
lower line (column 0, NOT the left margin). If the cursor is
at aline that is beyond the last displayable line, the printer
does nothing.

From the keyboard, you copy “all” using the COPY ALL
(MM ) key in the device control set of system function
keys.

From a program executing in a host computer, you copy
“all” using one of the following escape sequences:

fap M or Fap OM

Copy All of Display Memory

When the printer is selected as the destination (“to”)
device, you can copy all of display memory to it by using an
&0 sequence. In response to this sequence, the terminal
homes the cursor and then copies the entire content of
display memory to the printer.

During the data transfer, block terminators and non-
displaying terminators within display memodry are
ignored.

The %0 sequence may be entered through the keyboard,
issued from a user-defined function key, or issued from a
program executing in a host computer.

When the terminal is in local mode, pressing the key
performs this same function.

Copy Menu

When the printer is selected as the destination (“to”) device
and a configuration menu or user softkey menu is cur-
rently being displayed on the screen, you can copy the
menu to the printer by pressing the EZEH key.
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Skip Line

When the printer is selected as the destination device,
pressing the ADVANCE LINE key ( B2l ) in the device con-
trol setof system function keys sends an ASCII % 'f control
code sequence to the printer, thus causing the paper to be
advanced by one line.

Programmatically, you can cause a line feed on the exter-
nal printer by using the following device control escape
sequence:

%&p1c4u1P

The “p” parameter in the above escape sequences specifies
how many line feeds you wish performed. To initiate four
successive line feeds, for example, merely substitute “4P”
for the “1P”sequence. The “4U” parameter causes a line feed
on the external printer without affecting the “to” devices.

Skip Page

When the printer is selected as the destination device,
pressing the ADVANCE PAGE key ( lfll) in the device con-
trol set of system function keys sends an ASCII  control
code to the printer, thus causing the paper to be advanced to
the top of the next page.

Programmatically, you can cause a form feed on the printer
by using the following device control escape sequence:

fap Oc 4U

The “0c” parameter causes one form feed to occur. The
values 2 through 10 may be used instead of the value “0”.
These values will also be interpreted to mean, “initiate one
form feed”.

The “4u” parameter causes the paper to be advanced to the
top of the next page on the external printer without affect-
ing the “to” devices.

The control code for a Form Feed (@)L ) results in a top-of-
page operation on the printer.

Device Control Completion Codes

After issuing a copy line, copy page, copy all, copy screen,
skip line, or skip page kt4p sequence, the remote program
determines whether or not the operation was successfully
performed by executing an INPUT or similar instruction
that requests one ASCII character from the terminal. The
terminal responds by sending an “S”, “F”, or “U”. An “S”
indicates successful completion, an “F” indicates that the
operation failed, and a “U” indicates that the terminal
operator interrupted the data transfer by pressing CGID.
Note that these completion codes cannot be suppressed by
configuration parameters or any other means. They are
always transmitted and your programs should include in-
put commands explicitly for accepting them. The keyboard
is disabled (“locked”) until the status is sent.
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Note that in either character or block line mode, the termi-
nal sends a & (or a & '* if auto line feed mode is enabled)
following the completion code. In block page mode, it sends
a block terminator character (as defined in the Terminal
Configuration menu described in Section II of this
manual).

If a datacomm error occurs during the transmission of the
data record, the device control completion code is
unpredictable. Datacomm errors are reported by way of the
terminal status bytes described in Section VIII.

GRAPHICS MEMORY TO PRINTER
DATA TRANSFERS

Graphics memory to printer data transfers may be in-
itiated either by the graphics/numeric keypad or by an
escape sequence. The key initiates the transfer from
the keypad. Note that the graphics functions of the keypad
are enabled at power-on, hard reset, or when toggled by the
@ keys. The escape sequence to initiate the
transfer is:

Initiate graphics transfer: & 7s F

NOTE

The 7s sets up the source as graphics
memory. The default is alphanumeric
memory which is selected with fta3s.

An external printer may be selected as the destination by
the @ system softkeys or Tap escape sequence. The
external printer is configured by the External Device Con-
figuration Menu (discussed later in the section). When
selecting the external printer as the destination for graph-
ics data, parity must be set to None in the configuration
menu.

To select the external printer by using the softkeys, press
[£11 [¥31
(AIDSI,
This changes the function key labels to the following:
[f1] [f21 [f3] [f4]

device TO TO
control JEXT DEV* DISPLY*

Press IKEM for the external printer. An asterisk appears in
the label when a device is selected.

To programmatically select the external printer as the
destination, use the escape sequence:

Select external printer

as the destination: f&p 4D

(



You may combine device selection and transfer initiation in
one escape sequence:

Select external printer
as destination and

initiate graphics copy: fap4dF

COMPUTER TO TERMINAL
DATA TRANSFERS

When the external printer is selected as a destination (“to”)
device, you can initiate a data transfer from a program
executing in a host computer to the printer by using the
following device control escape sequence:

Et&p <character-count> W<record>

where:

<character-count> s an integer within the range 1-256
specifying the number of binary bytes
in<record>. Thisis an optional param-
eter. If present, then the record is ter-
minated when the specified number of
binary bytes have been transmitted. If
this parameter is not present, ASCII
transfers are initiated and the record is
terminated when the 256th data byte
after the “W” is transmitted or by the
first ASCIl '+ code, whichever occurs
first. If the record is terminated by an‘,
the'r is also passed to the printer.
<record> isthe data record to be transmitted.
Example: Send the next 15 binary bytes from the com-
puter to all selected “to” devices.

E4p 15U

This escape sequence is recognized only when received over
a data comm line. It is ignored if entered through the
keyboard.

You may include the desired destination device assign-
ment(s) within the escape sequence by using the “d” com-
mand parameter. You may also, prior to issuing the above
escape sequence, define the desired destination devices
either locally through the keyboard or programmatically
by way of a separate device control (;c4p) sequence. In any
case, the only destination devices that are recognized by
this type of data transfer operation are the alpha display
(3d) and an external printer (4d).

If no destination devices are specified within the above
escape sequence, the the current “to” device assignments
are used. If nothing is currently selected as a “to” device,
the data record is accepted over the data comm port and
then is discarded by the terminal (also an “F” isreturned as
the device control completion code).

Binary transfers are of the form® 4p <character-count>W
<record>. ASCII transfers are of the form % ap W<record>,
where as ASCII ¢ or the 256th data byte terminates the
record. In binary transfers, all eight bits received are
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passed to the printer. Parity checking and transmission is
disabled. In ASCII transfers, seven bits will be passed to
the printer.

If the escape sequence does NOT include a <character-
count>, then the following applies:

e IfEngAck = YES in the active data communications con-
figuration menu, the data comm firmware strips all
<ENQ> codes from the incoming data and responds to each
by transmitting an <ACK>.

If the escape sequence includes a <character-count>,
then the following apply:

e If EnqAck=YES in the active data communications con-
figuration menu, an <ENQ@> code must immediately fol-
low the “W” and precede the data record. It is treated as
part of an Enq-Ack handshake (the data comm firmware
strips the <ENQ@> code from the incoming data and
responds to it by sending an <ACK>).

e After the leading Enq-Ack handshake, if required, ALL
characters received are treated as data (including <ENQ>,
<ACK>, <NULL>, and <DEL>) regardless of the setting of the
EngAck and StripNulDel configuration fields.

When transferring a data record from the host computer to
the printer using the above device control escape sequence,
the remote program determines whether or not the opera-
tion was successfully performed by executing an INPUT or
similar instruction that requests one ASCII character from
the terminal. The terminal responds by sending an “S” or
“F”. An “S” indicates successful completion and an “F” indi-
cates that the operation failed. Note that these completion
codes cannot be suppressed by configuration parameters or
any other means. They are always transmitted and your
programs should include input commands explicitly for
accepting them. The keyboard is disabled (*locked”) until
the status is sent.

Note that in either character or block line mode, the ter-
minal sends a % (or a % 'r if auto line feed mode is enabled)
following the completion code; in block page mode, it sends
a block terminator character (as defined in the Terminal
Configuration menu).

If a data comm error occurs during the transmission of the
data record, the device control completion code is un-
predictable. Data comm errors are reported by way of the
terminal status bytes described in Section VIII of this
manual.

CONFIGURING THE EXTERNAL PRINTER

The terminal has an external printer port for interfacing
RS-232C serial printers. Configuring an external printer
consists of cabling it to the port and specifying parameters
in the configuration menu.
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Cabling

The terminal has an external device port, along with the
data communications port, at the rear of the terminal (see
figure 7-1).

The HP 13242 cables listed in table 7-1 both have a male
RS-232C connector on one end and either a male or female
RS-232C connector on the other. The male end attaches to
the external device port on the rear of the terminal, and the
other end attaches to the external printer as shown in
figure 7-2. For the HP 13242G Cable, which has a male
connector on each end, it makes no difference which end is
attached to the terminal.

Since the external device connector on the terminal is a
standard RS-232C female connector, you can use cables
other than those listed in table 7-1 as long as they have a
male RS-232C connector on one end and their pin-outs are
compatible with those of the HP 13242 cables.

Filling-in the Configuration Menu
Now that you have made the physical connections between

the terminal and the external printer, you are ready to
configure the terminal’s external device port.
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To configure the port, first use the following keystroke
sequence:

EyS

This changes the function key labels to the following:

11 [£21 [£3] [f4]
datacommjext dev
config config

[f5] [fB] [£71 [£81

terminal
config

The ext dev config function key, when pressed, causes the
external device configuration menu to appear on the
screen and redefines the function keys to a set of functions
that will assist you in manipulating the various parame-
ters within the menu (see figure 7-3). The configuration
menu displays the currently stored menu parameters from
non-volatile memory.
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PORT #1 PORT #2

Figure 7-1. HP 2627A Color Graphics Terminal, Rear View

FEMALE RS-232C
25-PIN CONNECTOR

ofoNoNc) P

HP 13242
CABLE

RS-232C
;<— 25-PIN CONNECTOR
TO EXTERNAL PRINTER

Figure 7-2. External Device Port Cabling (HP 13242 Cables)
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Table 7-1. External Device Port Data Communications Cables

Cable No. HP Part No. Description

13242G 13242-600010 RS232 PRINTER CBL (MALE)

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

Length: 15 feet (4.5 meters)

13242H 13242-600011 RS232 PRINTER CBL (FEMALE)

Female RS-232C 25-pin connector for interfacing the terminal to RS-232C
compatible printers.

Length: 15 feet (4.5 meters)

13242X 13242X RS232 PRINTER CBL (Direct Connect Type B)

Male RS-232C 25-pin connector to 3-pin connector for interfacing the terminal
to an external printer.

Whenever a configuration menu is displayed on the screen, rameters using the “NEXT CHOICE” ( ) and “PREVIOUS
the terminal is implicitly in format mode. The menu con- CHOICE” (l(EM ) function keys.

tains a set of unprotected fields that you access using the

key. For most of the fields (the ones containing the The meanings of the various fields are described in table
underlined video enhancement) you select the desired pa- 7-2.

EXTERNAL DEVICE CONFIGURATION

BaudRate [y Parity [JiEll GraphContent PrinterNulls [

SRRXmi t
xmitPace [EETSEEE SRRInvert m csceBdxmit B

SAVE NEXT JPREVIOUSIDEFAULT DISPLY config
CONFIG J CHOICE § CHOICE J VALUES FUNCTN* keys

Figure 7-3. External Device Configuration Menu

Table 7-2. External Device Configuration Menu Fields

BaudRate Thisfield specifies at what speed you want the data transmission to take place (in bits per second).
Values: 110 600 2400
134.5 1200 4800
150 1800 9600
300
Parity This field specifies what type of parity generation and checking you wish used with each data

character. (Note that parity must be set to None for binary transfers.)

Values: NONE (no parity bit)

0’s (parity bit always zero)
0DD (odd parity)
1’8 (parity bit always one)

EVEN (even parity)
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Table 7-2. External Device Configuration Menu Fields (Continued)

Graphics Content

PrinterNulls

XmitPace

SRRXmit

SRRInvert

CS(CBXXmit

The field specifies whether black and white or color graphics data is transmitted to the external
printer. For black and white, all the bit planes are ORed together and then transmitted. For color,
data is sent out in HP Raster Standard Format.

Values: 0-255

Default: 0

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

Value: 0-255

Default: 0

Transmit pacing is a mechanism by which the remote device can control (stop and resume) the
transmission of data from the terminal.

If enabled, transmit pacing is performed using XON and XOFF control codes. When the terminal
receives an XOFF code (ASCII <DC3>), it stops transmitting data. When the terminal subsequently
receives an XON code (ASCII <DC1>), it resumes transmitting data. This should not be used with
DC1/DC2 handshaking.

If this field is set to “NONE”, the terminal does NOT recognize the ASCII <DC1> and <DC3> codes as
XON and XOFF.

For other forms of transmit pacing, refer to the descriptions of the SRRXmit and CS(CB)Xmit fields
below.

Values: NONE
Xon/Xoff

Default: NONE

This field specifies whether or not a true state (—12 V) on the RS-232C Secondary Receiver Ready
(SRR) or Secondary Carrier Detect (SCF) control line is a required condition for transmitting data.
This mechanism is primarily used in conjunction with printers which must be able to control the
transmission of data from other devices. The SRR/SCF control line is connected to RS-232C pin
number 12.

Values: VYES
NO

Default: NO

Thisfield applies only when the SRRXmi t field issetto “YES”. When both the SRRXmit andSRRInvert
fields are set to “YES”, the true state of the RS-232C Secondary Receiver Ready (SRR) or Second-
ary Carrier Detect (SCF) control line is inverted from —12Vto +12 V.

Values: YES
NO

Default: NO

This field specifies whether or not a true state (—12V) on the RS-232-C Clear to Send (CS/CB)
control line is a required condition for transmitting data. For a modem configuration, it is set to
“YES". Also, if the Asterisk field (in the datacomm configuration menu) is set to “CS”, then
CS(CB)Xmit should be set to “YES”.

Values: VYES
NO
Default: NO
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VIDEO INTERFACE HARDCOPIES

The optional external video interface provides an output
from the display to a video monitor or camera. Figure 7-4

shows the location of the four video interface connectors on
the terminal. Procedures for installing and operating the
camera or monitor are provided in the appropriate docu-

ment for the monitor or camera.

VIDEO
INTERFACE
CONNECTORS

Figure 7-4. Video Interface Connectors
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SECTION

Vill

Status

INTRODUCTION

This section tells how a program executing in a host com-
puter obtains and interprets status information from the
terminal.

Status requests are issued in the form of escape sequences.
There are six types of status requests:

1. Terminal ID Status. This request is the means by which
your program verifies what kind of terminal it is com-
municating with.

2. Primary Terminal Status. This request returns seven
bytes that report the status of some of the latching keys,
various error and pending flags, and the following con-
figuration menu fields (see Section II, table 2-1 for
descriptions of the fields):

Xmit FnctnCA) Inh Hndshk(G)

SPOW(B) Inh DC2CH)
Inh Eol Wrp(CC) Esc Xfer(N)
Line/Page(D) Compat(P,Q)

3. Secondary Terminal Status. This request returns seven
bytes that report the status of the memory lock, buffer
memory, and I/O firmware.

4. Device Status. This request returns three bytes that
report the status of the external device.

5. Graphics Status. There are 12 graphics status requests
that can be made; they are listed in table 8-2.

6. Color Pair Status. This request returns the current
color method and color pair definition.

The escape sequence used for each of the above requests
and the format of the returned status information is pre-
sented in the following paragraphs.

All status requests are treated as block transfers. In
response to a status request, the terminal transmits an
escape sequence, followed by a series of bytes, followed by a
terminator. The terminator is as follows:

Character Mode: % or ®'r
Block Line Mode: % or %‘¢
Block Page Mode: <BlkTermnator>

In either character mode or block line mode, the %' is used
if auto line feed mode is enabled. In block page mode, the
default block terminator is%. However, <Blk Terminator>
is user definable so you may change this setting.

The type of handshaking used is determined by the setting
of the InhHndShk and InhDC2 fields of the configuration
menu as follows:

1. InhHndShk(G) = YES No handshake

Inh DC2CH) = YES
2. ImhHndShk(G) = NO D,
Inh DC2CH) = YES or NO

3. InhHndShk(G) = YES
Inh DC2CH) = NO

Dy /B /Py

INTERPRETING STATUS

For primary, secondary, and device status requests, the
terminal returns an escape sequence followed by a string of
bytes.The status information is contained in the lower four
bits of each byte. The upper four bits are set so that the byte
translates into one of the 16 ASCII characters shown in
table 8-1.

Terminal ID Status

You request the terminal ID status by issuing the following
escape sequence:
Freg1 A

The terminal responds by sending back the following five-

character string:
2627A

Table 8-1. ASCII Status Characters

ASCHIl CHARACTER BINARY

0011 0000
0011 0001
0011 0010
0011 0011

wWN = O

0011 0100
0011 0101
0011 0110
0011 0111

N O

0011 1000
0011 1001
0011 1010
0011 1011

- O ™

0011 1100
0011 1101
0011 1110
0011 1111

NV oA
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Terminal Status

Terminal status is made up of 14 status bytes (bytes 0-13)
containing information such as display memory size,
switch settings, configuration menu settings, and terminal
errors. These 14 status bytes are displayed below the self-
test screen pattern when the “TERMINAL TEST” (KB ) key
(in the “service keys” set of function keys) is pressed. There
are two terminal status requests: primary and secondary.

Each returns a set of 7 status bytes.

PRIMARY TERMINAL STATUS. You request the first
set of terminal status bytes (bytes 0-6) by issuing the

following escape sequence:

The terminal responds with an %\, and seven status bytes
followed by a terminator. A typical primary terminal
status request and response is illustrated in figure 8-1. The
example assumes that the s handshake is being used and
that the appropriate terminator is a %.

SECONDARY TERMINAL STATUS. You request the
second set of terminal status bytes (bytes 7-13) by issuing
the following escape sequence:

En

The terminal responds with an k|, and seven status bytes
followed by a terminator. A typical secondary terminal
status request and response is illustrated in figure 8-2. The
example assumes that the 1 handshake is being used and

Eea that the appropriate terminator is a %.
COMPUTER TERMINAL
ESC /N DCH1
ESC \ 4007420 CR
Byte 0 Byte 6
BYTE ASCII BINARY STATUS
0 4 0011 0100
4K bytes of display memory (2 pages of 24 lines)
1 0 0011 0000 Function key transmission disabled
L———— Space overwrite latch disabled
Cursor wraparound disabled . .
Strapped for line Configuration
Straps A-H
2 0 0011 0000
L Disable handshake
Inhibit DC2 disabled
3 ? 0011 1111 Upper case only
——— Block mode
Auto line feed
Terminal sends secondary status
4 4 0011 0100
L————— ENTER key has been hit
5 2 0011 0010 No data comm errors
Last Self-Test ok
6 0 0011 0000 — No device status pending
No device operation status pending

Figure 8-1. Primary Terminal Status Example
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PRIMARY STATUS BYTES

BYTE 0 DISPLAY MEMORY SIZE BYTE 3 LATCHING KEYS
g8|7|6|5]4|3]2(1 gl7]l6|5]4]3]2]1
ofottr 1Ot i 0|0 oflo]| 1] 1] 1]1/0pn/0[1/0

L—1 K bytes
2K bytes Terminal sends
CAPS LOGK Key

secondary status
4K bytes 1 upper case only
0 upper and lower case

8K bytes
AUTO LF Key BLOCK MODE Key
1 = auto LF 1 block mode

0 = no auto LF 0  character mode
This byte specifies the amount of display memory available in the terminal.
Note that the HP 2627A always returns 4K bytes.
BYTE 1 CONFIGURATION STRAPS A-D

BYTE 4 TRANSFER PENDING FLAGS

gl7]|6|5]41(3]|2 [ g
gl 7165|432
(O BNV B 1/0[1/0 1/0[1/0
L 0|10 1] 1|10 gpronio
A

Strap D Strap A L
PageiLine (Function Key Transmission) ?GCO"::W Status Pending ?‘”SO' Sense Pending
1 = Page 1 = yes (Transmitted) 0 Z\o 0 ;gs
0 = Line 0 = no (Not transmitted)

ENTER Key Pend Function Key P
Strap C Strap B 1 yes ey renang 1uncytgg ey Penaing
(Inhibit End-of-Line Wraparound) (Space Overwrite Latch) 0 no 0 no
1 = yes (Enabled) 1 = yes (Enabled)
0 = no (Disabled) 0 = no (Disabled)
Refer to Section Il for a detailed description of configuration straps A-D.
BYTE 2 CONFIGURATION STRAPS E-H BYTE S ERROR FLAGS

g|7lelslal3]|2]" 876543121

0ol0]|1t]| 1h/oj1/000]|0 oo ] 01011/01/0

Strap H (Inhibit DC2) Strap E t Data Comm

1 = yes (Enabled)

1 parity or buffer
0 = no (Disabled) overflow error or
Strap G (DC2 Handshake) Strap F framing overrun error
1 = yes (Enabled) 0 noerror
0 = no (Disabled)
Refer to Section |l for a detailed description of configuration straps G and H 189"':;8;"0(
(straps E and F do not apply to the terminal). 0 error

BYTE 6 DEVICE TRANSFER PENDING FLAGS

g|l7]|6]5]4]|3]2]|1

oloftr{1]O0]opOrO

LDewce Status Pending (c&p™)

1 yes
0 no
Device Operation Status
Pending
1 yes
0 no

(tracks "S”, "F”, or "U" completion codes associated withT&p device
control sequences.)
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COMPUTER

=

TERMINAL

ESC ~ DC1

>

ESC | 0500002 CR

b

Byte 7 Byte 13

BYTE ASCII BINARY STATUS
7 0 0011 0000
8 5 0011 0101 ——1/O firmware installed
Terminal identifies self
9 0 0011 0000
10 0 0011 0000 ———— Do not send escape codes to printer
W Compatibility Mode off
11 0 0011 0000
12 0 0011 0000
13 2 0011 0010

Memory locked

8-4

Figure 8-2. Secondary Terminal Status Example




Status

SECONDARY STATUS BYTES

BYTE 7 BUFFER MEMORY
(always zero)
8(7|6|5]|4 211
0joj1}j1{0]/0fjO0]|O
| I l——-—-1Kbytes
2K bytes
4K bytes

8K bytes

Memory installed in addition to display memory that is available for use as
data buffers. Note that the HP 2627 A terminal always returns a 0 value.

BYTE 8 TERMINAL FIRMWARE CONFIGURATION
8 6|5 3121
0jo0j1]1]|]0]1]0]1

L

0 = Non-programmable l 1 = I/O firmware installed
terminal

1 = Terminal

identifies

self

0 = No APL Firmware

APL Firmware does not apply. Note that the HP 2627 A returns a 5.

BYTE 9 CONFIGURATION STRAPS J-M
(always zero)
8 6|5 3(2]1
ojof1]1|ojO0fO0]}O

Strap M ——J

L Strap J (Auto Terminate)
1 = yes (Enabled)
0 = no (Disabled)
Strap K (Clear Terminator)
1 = yes (Enabled)
Strap L (Self-Test Inhibit) 0= no (Disabled)
1 = yes (Inhibit test)
0 = no (Allow test)

Straps J-M do not apply to the terminal.

BYTE 10

KEYBOARD INTERFACE KEYS (N-R)

8176|5654

211

ojojt1]1}j0]1/0

1/0|1/0

Strap R ———-—J
Q| P

Compatibility Mode off

Scaled Compatibility
mode

Unscaled Compatibility
mode

Compatibility Mode off

L Strap N Printer (Escape
Code Transfer)
1 = open (Send ESC code)
0 = closed (Do not send code)

Strap P Compatibility

Mode (Scaled)
1 = Enabled
0 = Disabled

Strap Q Compatibility
Mode (Unscaled)

1 = Enabled

0 = Disabled

Strap R does not apply to the HP 2627 A terminal

BYTE 11 CONFIGURATION STRAPS S-V
(always zero)
7/16|5|4{3(2]1
111 01l0
Strap V ———l L Strap S
Strap U Strap T
Straps S-V do not apply to the teminal.
BYTE 12 CONFIGURATION STRAPS W-Z
(always zero)
716(5]| 4 1
of1|]1]0[0f0]O
Strap Z ———-I L Strap W (Data Comm Test)
1 = yes (Inhibit)
0 = no (Allow)
Strap Y Strap X

Straps W, X, Y, and Z do not apply to the terminal.

BYTE 13 MEMORY LOCK MODE
8 654321
0 t|1]0([1/0]1/0]1/0

L——-1 = locked in row # 0

0 = locked in row 0 (memory overflow protect)

1 = memory lock on
0 = memory lock off

1 = memory full

only active when memory

0 = memory not full § lock is enabled




Status

DEVICE STATUS

The following information on device status only applies to
the external device port on the HP 2627A.

The status of the external printer can be obtained by issu-
ing a device status request. This request would typically be
made following a print operation or after examining bytes
5 and 6 of the primary status. The device status bytes are
shown in figure 8-3.

You request device status by issuing the following escape
sequence:

Ecl!.p <device code>”

If <device code> is any value other than 4 (external
printer), the escape sequence is ignored.

The terminal responds with the sequence &\p <device
code>, followed by three status bytes followed by a ter-
minator. A typical device status request and response are
illustrated in figure 8-4.

DEVICE STATUS BYTES
(External Printer)

8{7|6|5[4|3]2]1

ojof1{1)10/{0|0]|0
l— Printer Busy

1 = device transfer in progress

Command Execution —]
1 = last command performed

0 = last command interrupted 0 = not busy
8{7]6({5[4]3|2]|1 (tracks "U" parameter
olol1l1lo]|0o] 0l10 of device operation status)
L Last Print Command
1 = failed (tracks "F" parameter
of device operation status)
0 = successful (tracks "S" parameter BYTE 2
of device operation status)
817(6(5 31 2|1
0{O0|1|1]0]0]| 0| 1 |— Printer Connected
1 - 'yes
Figure 8-3. Device Status Bytes
COMPUTER TERMINAL
EXTERNAL
PRINTER

ESC &p4 /\ DC1_

__ESC\p4181CR

Byte 0 —T t—Byte 2

BYTE ASCII BINARY
0o
f
T

—pm—

S Always one

STATUS

Last print operation failed

Last command performed

Figure 8-4. Device Status Example




GRAPHICS STATUS

In addition to normal HP 2627A terminal status you can
request graphics status information. All graphics status
requests are initiated by sending an & s followed by a
single parameter (1 through 12) followed by a *. The single
parameter selects the particular status block desired. If an
invalid parameter is used, the terminal will simply return
its I.D. (see Device I.D. Request, parameter = 1).

Graphics Status
Request:

f # 5 ¢parameter> *

where f » s is the graphics status escape sequence.

<parameter> is 1-12 and selects one of twelve
blocks of graphics status information.

The graphics status blocks that can be requested are listed
in table 8-2 together with the format of their terminal’s
response. Detailed descriptions of each of the status re-
quests are contained in the following paragraphs.

The terminal will respond with one or more bytes of status
information followed by a block terminator. All status in-
formation is returned in ASCII format, separated by com-
mas. Coordinates are returned in a fixed format, consisting
of a sign and five digits. Leading zeros are used as required
to provide a fixed number of digits (ie. +00100, —01234).
This allows you to use simple input statements without the
need to mask or shift bits.

If the DC1 handshake protocol is enabled (i.e., “NO” is
entered in the “InhHndShk(G)” and “Inh DC2CH)” fields of
the Terminal Configuration menu—refer to Section II), the
status block is not actually sent until receipt of a DC1
character. If the DC1 character is used, only one graphics
status request can be enabled while the terminal is waiting
for a DC1. When the DC1 is received, the last graphics
status block requested will be sent.

Status

" 'While the terminal is waiting for the DC1, the Device

Status Pending bit is set (see byte 6 of the primary status
bytes on page 8-3).

The terminal’s configuration determines the terminating
character sent following the status block (%, &-‘f, or f5)—
refer to page 8-1. Graphics status requests turn on an echo
suppress mode in the terminal. This prevents information
echoed back from the computer from being displayed on the
screen. Once a graphics status block has been sent, charac-
ters received by the terminal will not be displayed until one
of the following control characters is received: 8, &, &, %, &,
"L, Ry, 4 % With the exception of % and‘r the terminating
control code itself will be executed.

The terminal expects the status information to be echoed
and uses the terminating control character to turn off the
suppress echo mode. If the computer does not echo the
status back, a suitable control character must be returned
to the terminal to turn off the echo suppress mode.

The graphics status blocks that can be requested are shown
in table 8-2.
Read Device I.D. (Parameter=1)

When you request a device I.D. the terminal responds with
its Hewlett-Packard model number, 2627A.

—

Device I.D.
Request:

The terminal responds: 2627A <terminator>

Read Current Pen Position (Parameter=2)

The pen position and status are returned as a string of
ASCII characters.

Table 8-2. HP 2627A Graphics Status Requests

Parameter Request Response
1 Read device 1.D. 2627A
2 Read current pen position <X>,<Y>,<PEN>
3 Read graphics cursor position <X>,<Y>
4 Read graphics cursor position with wait <X>,<Y>,<KEY>
5 Read display size CLLX>,<LLY>,<URX>,<URY>, <MMX> ,<MMY>
6 Read device capabilities <b1>,¢<b2>,. .<b15>,<b16>
7 Read graphics text status <X size>,<Ysize>,<origin>,<angle>,<slant>
8 Read zoom status 001.,0
9 Read relocatable origin <X>,<Y>
10 Read Reset status <RESET>,<b1>. .<b6>,<b7>
11 Read area shading capability 1,8,8
12 Read dynamics capability 1,1

8-7
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Pen Position
Request:

The terminal responds: <X>, < Y> <Pen> <terminator>

where: <X> = X coordinate
<Y> =Y coordinate
<Pen> = Pen state, 0=pen up, 1=pen down

For example, assume that the pen is at 360, 80, the pen is
up,and the terminal is set for the DC1 handshake, with CR
as the terminator: .

The computer sends: ft #* 5 2~ <terminator> DC1

X coordinate Pen state
The terminal responds: +00360,+0080,0%

Y coordinate

Read Graphics Cursor Position
(Parameter=3)

The graphics cursor position is returned as a string of
ASCII characters.

Read Graphics
Cursor Request:

The terminal responds: <X> = X coordinate
<Y> =Y coordinate

With the cursor positioned in the screen’s lower left corner,
the terminal’s response is:

+00000, +00000%

Read Cursor Position with Wait
(Parameter=4)

This request allows the user to position the cursor, then
strike a key to return the position. The ASCII decimal code
for the key struck is also returned (not the actual charac-
ter). The code is returned as three digits. For example,
striking an uppercase A would return 065. Only ASCII
character keys will generate a response (i.e. ROLL UP,
ROLL DOWN, etc. are ignored). The graphics cursor is
turned on, if not already on. If an escape sequence is
received by the terminal after it has received the READ
CURSOR with WAIT command and before a key is struck,
the READ CURSOR command will be aborted. The new
sequence will be executed instead.

Read Graphics Cursor
with Wait Request:

8-8

The terminal responds: <X>, <Y>,<key code>
<terminator>

where: <X> =X coordinate
<Y> =Y coordinate
<key code> = Decimal value of key struck

For example, if you position the cursor to the screen’s lower
left corner then press the “A” key, the terminal responds:

+00000, +00000, 065%

The position bytes are ordered as in the read pen request
(Parameter 2). The decimal of ASCII characters are given
in ASCII character set tables in Appendix C.

Read Display Size
(Parameter=>5)

This request returns the number of displayable units in the
X and Y axes. It also returns the number of units per
millimeter in the display. This request allows you to scale
data for use on graphic devices with varying display areas.

Read Display
Size Request:

<LLX>,<LLY>,<URX>,<URY>,
<MMX> ,<MMY><terminator>

The terminal responds:

where:  <LLX>,<URX> = Lower left and upper right x
coordinates

<LLY>,<URY> = Lower left and upper right y
coordinates

<MMX>,<MMY> = Number of units per millimeter
in the x and y axes, (five digits
and a decimal point)

The terminal will always return a fixed response. The lower
left corner has coordinates of 0,0. The upper right corner
has coordinates of 511,389. There are approximately 2
units per millimeter in each axes.

Terminal response: +00000,+00000,+00511,+00389,
00002.,00002.<terminator?

Read Device Capabilities (Parameter==6)

The device capabilities request returns a list of graphic and
plotting features available in the terminal. This allows you
to use one program for a variety of graphic devices. Not all
of the features listed are available in the terminal. The
absence of a feature is indicated by a 0. If a feature is
present, it may be necessary to send an additional request
to determine the exact capabilities present. Where multi-
ple response values are possible, the terminal’s standard
response is shaded.




Device Capability
Request:

The terminal responds:
<b1>, <b2>,<b3>,<b4>,<b5>,<b6> ,<b7>,
<b8>,<b9>, <b10>,<b11>,<b12>,<b13>,<b14>,
<b15>,<b16><terminator>

where:

<b1> = Clear display
0 = no clear
1 = paper advance
2 = clear (total erase)

<b2> = Number of Pens (8)

<b3> = Color Capability
0 = black or white
lgvels

<b4> = Color Level Capability (2)
“2” refers to the number of color
levels for each plane.

<b5> = Area Shading
0 =no

<b6>,<b7> = Not Used (0,0)
<b8> = Dynamic Modification
0 =no

<b9> = Graphics Character Size
0 = fixed

2 = any size
<b10> = Graphics Character Angles
0 =fixed

= mulﬁp es o
3 = any angle

<b11> = Graphics Character Slant
0 = fixed

2 = any angle

<b12> = Dot-Dash Line Patterns
0 = none
1 redefined onl

<b13>-<b16> = Not Used (0,0,0,0)

Status

The terminal will always respond:

3,8,2,2,1,0,0,1,1,1,1,2,0,0,0,0,<terminator>

Read Graphics Text Status
(Parameter=7)

The terminal returns the current text size, orientation,
slant, and type of justification. Refer to Section V, Graphics
Display for a description of graphics text characteristics.

Read Graphics
Text Request:

The terminal returns: <X size>,<Y size>,<origin>,
<angle>,<slant><terminator>
where: <X size> = X dimension of the character
cell (sign plus 5 digits)
<Y size> = Y dimension of the character cell
(sign plus 5 digits)
<origin> = Relative position of text to cur-
sor (see text origin command) (1
digit)
<angle> = Text angle 0, 90, 180, or 270 (five
digits and a decimal point)
<slant> = 00000. or 00045. degrees

Example terminal response:

+00007, +00010, 1, 00090.,00045.%

Read Zoom Status (Parameter=38)

This request returns the zoom setting. Since the HP 2627A
terminal does not have the zoom feature, it always returns
constant values.

Read Zoom
Status Request:

The terminal responds:

€zoomsize>,<zoomon/off><terminator>

<zoomsize> = 001.
<zoom on/off> = 0 for Off

where:

This response is always:

001., 0%

Read Relocatable Origin
(Parameter=9)

The position of the relocatable origin is returned as x and y
coordinates.

Read Relocatable
Origin Request:

8-9
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The terminal responds:

<X coordinate>,<Y coordinate>< terminator>

With the origin set to the screen’s lower left corner, the
terminal responds:

+00000, +00000%

Read Reset Status
(Parameter=10)

You can determine whether or not the terminal has ex-

ecuted a full reset (or Power On) since the last time reset.

status was checked. This will tell you whether or not you
need to reestablish terminal settings or images before
resuming terminal functions. An additional seven bytes
are returned but are not used.

Read Reset
Status Request:

The terminal responds: <reset>,<b1>,<b2>,
<b3>,<b4>,<b5>,<bb6>,
<b7><terminator>

=0 No full reset since last
check
or
1 Terminal has been reset
<b1>-<b7> = 0 (not used)

where <reset>

Read Area Shading Capability
(Parameter=11)

The area shading capability of the terminal can be read.
These are fixed for the terminal.

Read Area
Shading Request:

The terminal will always respond: 2,8,8, <terminator>

The “2” indicates that the area shaded can be a polygon. The
first “8” indicates that the shading pattern is 8 units wide.
The second “8” indicates that the shading pattern 8 units
high.

Read Graphic Modification
Capabilities (Parameter=12)

You can read the terminal’s dynamic graphics capabilities.
This is the ability of the terminal to change selected por-
tions of the display. These are fixed for the terminal.

8-10

Read Graphic Modification
Capabilities Request:

The terminal will always respond: 1,1 <terminator>

These two bytes indicate that the terminal has selective
erase and complement capabilities.

Any Other Parameter

Any other parameter which has not been assigned causes
the terminal I.D. to be returned. This is to prevent an
invalid status request from tying up the requesting com-
puter while waiting for a response.

2627A <terminator>

COLOR PAIR STATUS

You can obtain the current color pair definition through a
color pair status request. You accomplish this by issuing
the following escape sequence:

& & v <color pair#>»"

The format for the returned color pair definition is

B & v <0/1>m< >a< >b< >c< d>x< dz##l

where the:
m parameter shows the color method (0 = RGB, 1 =
HSL); < > represents a nonzero number in the range
0.00 to 1.00 (the returned format is an integer followed
by two decimal digits; however, a zero value suppresses
the return of the associated parameter);
## represents a two-digit number in the range 00 to 07

The noted response depends upon the value of <color
pair#>.

1. If <color pair#> is an integer between 0 and 7, in-
clusively, then the color pair definition escape sequence
for that color pair number is returned, along with the
current color method.

For example, if color pair 1 is Red on Black and the
current color method is RGB, then & av1* returns:

(handshake) & & v Om1.00a 01I<terminator?>

2. If <color pair#> is omitted, then the color pair
definitions for all eight color pairs (0-7) are returned.
(The non-zero foreground and background information
for all eight color pairs are returned in one escape
sequence.)

(
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For example, if the default color pairs are in effect and 2. If<color pair#> isoutside the range 0 to 7 then only the
the current color method is RGB, then k&v* returns: current color method is returned.

(handshake) & 4vOm1.00a1.00b1.00c00i1.00a01i
1.00b0211.00a1.00b0311.00c04i1.00a
1.00c 051 1.00b1.00c 06i 1.00x1.00y
07I1<terminator> (handshake) & & v 1M <terminator>

For example, if HSL is the current color method, issuing
B 4v99* returns
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Error Messages and Self-Test

SECTION

IX

INTRODUCTION

This section is divided into two portions. The first discusses
the various error messages that may appear on the termi-
nal’s screen while you are attempting to perform opera-
tions through the keyboard. The second discusses the
various types of self-tests that are incorporated into the
terminal.

ERROR MESSAGES

When the terminal detects a parameter inconsistency or
error condition, it locks the keyboard and displays an ap-
propriate error message across the bottom of the screen
(replacing the function key labels). Press to unlock
the keyboard, clear the message, and reinstate the current
function key labels.

The various possible error messages and their general
meanings are as follow:

Default configsused
Prass RETURNtoclear

This message is displayed when the terminal attempts
to read the content of non-volatile memory but detects
a CRC error (e.g., at power-on time, during a hard
reset).

To determine whether the problem is a bad battery or a
bad RAM chip, run the Terminal Test described later in
this section. If the RAM chip used for non-volatile
memory is bad, the Terminal Test will fail and
generate an appropriate “CMOS RAM” message identify-
ing the faulty chip. If the test passes, then the
“default configs used” power-on message indicates
that the battery needs to be changed. Instructions on
how to change the battery are provided in Section X,
“Terminal Maintenance Procedures”.

After clearing the message (by pressing @), you
may then reconfigure the terminal as you desire.

No *TO’ device

Press RETURN toclear
You attempted to initiate a device control data trans-
fer (copy line, copy page, copy all) but no destination
device is currently defined. Press , use the
“device control” set of function keys to define an
external printer as the “to” device, and then retry the
copy operation.

TERMINAL SELF-TESTS

The terminal includes five types of self-tests:

Power-On Test

Terminal Test

Identify ROMs
e Datacomm Test
¢ ROM Test Loop

The Power-On Test is automatically initiated as the result
of a power-on sequence. All of the other tests must be
initiated using the “service keys” (except the Terminal
Test, which can also be initiated programmatically or by
using a “MODES™ function key).

Power-On Test

The Power-On Test, which is performed automatically
whenever you turn on the terminal’s power, does the
following:

1. Tests the processor and verifies the integrity of all ROM
(Read-Only Memory) and RAM (Random-Access
Memory) chips, the graphics system, and CMOS
memory within the terminal.

If the Power-On Test results are normal:

1. at power on, the terminal beeps once,
2. does the test for about 24 seconds,
3. beeps once again,

4. brings up the MODES group of softkey labels on the ter-
minal screen.

If an error is found, one of the following will occur when the
terminal is turned on:

a. The terminal will fail to beep at all.
b. The terminal will beep continuously.

c. After the first beep, the terminal will beep 1 to 14 times
and no softkey labels will appear on the screen.

If the terminal fails to beep, check to make sure the key-
board is connected properly, and try again. If the problem
persists, call the nearest HP Sales and Service Office and
arrange to have the terminal repaired.

If one of the other error conditions occur (beeping too many
times), also call the nearest HP Sales and Service Office
and arrange to have the terminal repaired.
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Terminal Test

This test does the following:

1. Performs a graphics test on the 2627A. The test checks
both the vector generating function as well as the
graphics memory. If this test fails, a message indicating
the failing component may be displayed. The display
shows one pattern in which a graphics raster is swept
from left toright, first in red, then in green, and finally
in blue.

2. Displays the message “TESTING” at the bottom of the
screen (on the same line where the function key labels
normally appear).

3. Verifies the 1ntegr1ty of all firmware ROM chips within
the terminal.

4. Non-destructively verifies the integrity of all RAM
chips within the terminal (including the one used for
non-volatile memory).

5. Displays the test pattern shown in figure 9-1.

To initiate the Terminal Test press the following keys in the
sequence shown:

[f31 [f5]
[RIDS] service TERMINAI
keys TEST
or
[£f5]

[(MODES]

TERMINAL
Gl

If a ROM error is detected, the following message is dis-
played across the bottom of the screen:

ROM ERR #x
Press RETURNtoclear

(.2

where “x” will be a number from 1 to 6. This message
contains information identifying the bad ROM chip(s) and
describing the nature of the detected error condition. In
such a case, or for any other error message, write down the
message so you can relate it accurately to your HP Service
Representative over the telephone (this allows him to ar-
rive prepared with the proper replacement parts).

If a RAM error is detected, the following message is dis-
played across the bottom of the screen:

RAM ERR #x

Press RETURNto clear

()

where “x” is 1 to 8. This message also contains information
identifying the bad RAM chip(s) and describing the nature
of the detected error condition. Write down the message
and call your nearest HP Service Representative.

If the ROM and RAM chips all pass the test but the test
pattern on the screen is malformed, then this would sug-
gest a problem with the video portion of the terminal (the
sweep mechanism, the yoke alignment, and so forth).

Identify ROMS

To generate a descriptive list of all ROM chips installed in
the terminal, press the following keys in the order shown:

[f3] [fE]

[RIDS) service IDENTIF
keys ROMS

A list similar to the one shown in figure 9-2 is displayed on
the screen.

MSSE O FC55D0DDD DNSECESE FGRU
\1}:)5,)5 TREKYESTFT fPOILiEJ 45‘.‘5{*(‘15!; SEES
EELN] Je0UATAE  dipadifl EIR

NSSE EEAQBHLV FCSSDDDD DNSECESE FGRU
tHXX TGEJSTFT FROIL123 4KYBNMBC 5_&55
il YA o e theled Lo

Pl E7R7 () *+ {=>7
‘abc  defghijk lmnopgre tuvwxyz{ I13}~§

can - cRiicOE 8
i G S Sl

,—./0123 456789:;

9-2 Figure 9-1. Screen Test Pattern, Standard Terminal



Datacomm Test

The data communications (datacomm) self-test checks the
50-pin port at the rear of the terminal. It also checks the
25-pin external peripheral port of the HP 2627A.

To enable the data communications (datacomm) self-test
press the following keys in the sequence shown:

[+3] [£71]

AT DS service JDATACOMM

A test hood (HP part no. 02620-60056 or 02620-60321, used
for HP Direct Connect Type 422) must be connected to the
50-pin datacomm port, and test hood (part no.02620-60062)
must be connected to the 25-pin external peripheral port to
perform the datacomm test. Otherwise, “Datacomm Error
1” will appear if the test is attempted without them being
connected.

Data Communications Test Hoods

Part No. Description

02620-60056  This is a male 50-pin test hood for use on the

datacomm port on the HP 2627 A terminal.
02620-60062  This is a male RS-232C test hood for use on
the external peripheral port on the HP 2627A
terminal.
02620-60321 Thisis a male HP Direct Connect Type 422 test
hood for use on the terminal’'s datacomm
port.

Firmware ROMs

1818-3053  22XX
1818-3054  22XX
1818-3055 22XX
1818-3056 22XX
1818-3057 22XX
1818-3058  22XX

Figure 9-2. ROM Identification Listing

These test hoods can be ordered separately. Contact your
local HP Sales Office.

Error Messages and Self-Test

The loopback test consists of a data loopback operation
(which checks to see if the character sent is the same as the
character received), a baud rate test (which verifies that
the baud rate mechanism is functioning properly within
+2% of the configured baud rate), and a modem control line
test.

While the test is executing, “Testing” is displayed on the
terminal screen. If no errors are found, the terminal beeps
and displays the softkeys. If an error is found, an error
message will appear on the terminal screen, similar to a
ROM error.

The “Err#” field contains a numeric error code which is
interpreted as follows:

1 = Test connector not present
2 = Baud rate too fast

3 = Baud rate too slow

4 = Error in Control lines

5 = Character did not loop back

6 = Received character NOT same as one trans-
mitted

7 = Framing error in character
8 = A character was overrun

ROM Test Loop

The ROM Test Loop checks the positioning of the firmware
ROMs and performs a continual or looping cyclic redun-
dancy check (CRC) on the ROMs. If an error is detected, the
test will stop with an error message, indicating which ROM
failed. If no error is detected, the test will continue until a
hard reset is performed.

To initiate the ROM Test Loop, press the following keys in
the sequence shown:

[f3] [£31

~ _ service ROM—--
(RIDS) TESTLOOP

To exit the ROM Test Loop, perform a hard reset by pressing
the following keys simultaneously:






Terminal Maintenance Procedures

SECTION

X

INTRODUCTION

This section provides information on preventive mainte-
nance for your terminal, such as cleaning the screen and
keyboard, and on routine maintenance such as replacing
the batteries. Procedures for degaussing the screen and
adjusting the screen brightness are also included.

CLEANING THE
SCREEN AND KEYBOARD

The display screen and the keyboard should be cleaned
regularly to remove dust and grease. First, lightly dust the
entire terminal using a damp, lint-free cloth or paper
towel. The cloth or paper towel should be damp enough to
pick up any dust, but should not be wet. Avoid wiping dust
or lint into the key area of the keyboard.

Greasy smudges and fingerprints can be removed using a
mild solution of soap and water. Avoid spilling any cleaning
solution between the keys.

DO NOT use petroleum-based cleaners (such as lighter
fluid) or cleaners containing benzene, trichlorethylene,
ammonia, dilute ammonia, or acetone because these
chemicals could damage the terminal’s plastic surfaces.

BATTERY MAINTENANCE

The non-volatile portion of memory that contains the ter-
minal’s configuration data is protected against destruction
by two “AA” batteries located below the mainframe at the
pedestal rear. Figure 10-1 shows the rear panel and the
location of the batteries.

The batteries require no special care or maintenance. They
should, however, be replaced with two new batteries every
12 months. You may purchase replacement batteries
through conventional retail stores. When doing so, request
two “AA” alkaline batteries.

The batteries may be replaced with terminal power on or
off.

If the terminal is to be turned off, first record the configura-
tion menus, turn power off, and then replace the batteries.

Replace the batteries as follows:

1. Grasp the battery support at points A and B as shown in
Figure 10-1.

2. Squeeze the tabs at points A and B toward the center of
the battery support with enough pressure to disengage
the flanges that hold the battery support in place.

Figure 10-1. Removing the Batteries
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Figure 10-2. Degaussing Switch

3. Gently pull the support downward until it is completely
free from the terminal housing.

4. Remove the old batteries from the support.

5. Install the new batteries in the support making sure
that they are oriented correctly as shown on the etched
side of the support.

6. Reinsert the battery support into the terminal. A raised
guide along one side of the battery support ensures that
the support is inserted correctly. The raised guide must
be facing toward the terminal case when you reinsert
the support (otherwise the support will not fit back in
the terminal).

10-2

DEGAUSSING THE SCREEN

The terminal always degausses itself at power on. If the
terminal is moved while it is turned on, however, the colors
on the screen may become fuzzy. To refresh the colors, press
the degaussing switch up for about three seconds and
release. The degaussing switch is located at the bottom of
the mainframe on the left side (figure 10-2).

ADJUSTING THE SCREEN BRIGHTNESS

The screen brightness control is located at the bottom of the
mainframe on the right side (figure 10-3). To adjust the
screen brightness, type in a few characters on the screen,
observe the characters for brightness, and adjust the
screen brightness control to the desired eye comfort. Avoid
full-bright adjustments to the screen, otherwise, per-
manent etchings to the screen may result.



Terminal Maintenance Procedures

Figure 10-3. Screen Brightness Control
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Color Technology

INTRODUCTION

If you have never used a color terminal or color output
device such as a plotter, your color graphics terminal will
provide you with a new dimension in graphics. The termi-
nal has the ability to display data using up to eight differ-
ent colors. Additional colors can be displayed in graphics
using predefined and user-defined colors and patterns.

This appendix briefly discusses the concepts of color and
how the terminal generates color displays.

Why Color?

The proper use of color in presenting data can enhance
almost any display. Some of the benefits of using color are:

Highlights data

Allows rapid comparisons
Aids understanding
Increases data density

Using color makes it easier for business managers or
professionals to graphically display business data for anal-
ysis and presentation. Business graphs can be com-
prehended much more concisely and clearly, thus
increasing efficiency and productivity.

Sales forecasts for different products can easily be under-
stood at a glance. For instance, if corn is represented in
yellow, barley in green, and alfalfa in blue, you can easily
tell how many tons of each grain are expected to sell.

Color also makes it easier for technicians to monitor ex-
pensive or dangerous processes, and decreases errors in
engineering design. Data displayed in color means that the
task of interpreting information is easily and quickly done.
Figure A-1 gives examples of displays using color.

You don’t have to consciously read the headings on figure
columns if they have been color coded. Similarly you don’t
have to identify a symbolic shape on a process diagram if
you know that pumps are blue or that liquid sodium is red.

REGIONAL PRODUCTION

PEFON 1

PESON 2

Figure A-1. Examples of Color Graphics

A-1



Color Technology

In chemistry for example, atoms used in molecular models
are color coded to simplify their study. Oxygen can be
white, carbon black, nitrogen blue, hydrogen red, etc. This
eliminates the need to label each element and contributes
to the scientist’s ability to visualize his subject.

In computer aided circuit design of either printed or in-
tegrated circuits, color is frequently used to indicate the
various layers of material. This provides a handy guide for
determining the area being displayed and helps prevent
costly errors.

COLOR CONCEPTS

The following paragraphs describe the mechanics of color,
the way people perceive color and the way the terminal
uses color.

Perception of Color

The perception of color varies from person to person. People
have individual preferences for certain colors and combin-
ations of colors. How people perceive color can vary from
time to time and under different sets of conditions. These

variations are due to the way the brain receives color
information.

When we “see” color we are really responding to a mixture
of electromagnetic radiation at various frequencies. The
normal human eye responds to radiation with wavelengths
between 400 nanometers (red) and 700 nanometers (blue).
Figure A-2 shows the visible spectrum. The perceived color
is a mixture of these wavelengths. The exact mixture of
wavelengths determines the color content of the light with-
out regard to intensity. For a given color mix, the strength
of radiation is perceived as intensity.

Primary Colors

The light that we see is broken into colors or frequency
mixtures by the type of material absorbing or reflecting
the light. Any color can be represented by combinations of
three colors. These three colors are called primary colors.
The terminal uses three basic primary colors (red, green,
and blue) to produce additional colors (cyan, yellow,
magenta, black, and white). There are two primary color
sytems: additive and subtractive. Red, green, and blue are
the primary colors for the additive system. Cyan, yellow,
and magenta are the primary colors for the subtractive
system. The additive and subtractive primary color sys-
tems are illustrated in figure A-3.

Figure A-2. The Visual Spectrum
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Figure A-3. Creating Colors Using Color Primaries

Additive Color System

The rules of additive primary colors apply when dealing
with radiant energy, whether it comes directly from a light
source, has been changed by a color filter, or is reflected by
some substance. Additive mixture occurs whenever colors
are mixed. The additive primaries (red, green, and blue)
are used to produce color light as in color terminals and
televisons.

By mixing the additive primaries in their purest forms,
white is produced (figure A-3). In additive primary color
systems, black is the starting reference point for adding
colors.

Subtractive Color System

The subtractive primary color system uses three primary
colors in certain proportions to create a desired color for
printing inks and paints. The rules of subtractive primary
colors apply when color is absorbed as by the dye in inks
and paints. The subtractive primary colors are cyan,
magenta, and yellow.

By mixing various amounts of these subtractive primary
colors together, the printer can create most colors. Because
inks absorb light imperfectly, a few colors cannot be
reproduced. Mixing all three subtractive primary colors in
equal amounts produces black (figure A-3).

A-3



Color Technology
Color Notation Systems

In order to manipulate color, various means of absolute
color definition have been developed. These definition sys-
tems allow you to describe the mix of frequencies and the
relative strength of each of the components. The color
graphics terminal uses two of these notation schemes or
color definition “methods”. The first method is refered to as
“HSL” or Hue, Saturation, and Luminosity. The second is
“RGB” or Red, Green, and Blue.

HSL. The Hue, Saturation, and Luminosity method
breaks color down into the mix of frequencies (Hue), the
purity of the color (Saturation), and the lightness or inten-
sity of the color (Luminosity). The concept of HSL applies to

any color, however, the terminal uses it only when generat-
ing alphanumeric color pairs.

Hue. Hue is what we normally refer to as color. It refers (

only to the frequencies and not their purity or intensity. A
rainbow is a simple display of various hues. The various
frequencies have been scaled and assigned numeric values
between 0 and 1. Figure A-4 shows the hue values used by
the terminal. Note that the values have been laid out so
that the scale can be circular. The hues range from red thru
green and blue and back to red.

Saturation. Saturation indicates the amount of color pres-
ent relative to a gray tone at a constant luminosity. Figure
A-5 gives an example of a single hue, red (at luminosity =
1), displayed at various saturation levels.

Figure A-4. Color Hues

Figure A-5. Saturation
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Figure A-6. Luminosity

Luminosity. Luminosity is scaled between 0 (black) and 1
(maximum intensity). Figure A-6 illustrates the effect of
the luminosity parameter on color selection.

The HSL color notation method is frequently described
using a cylinder as a model. The three parameters, hue,
saturation, and luminosity, correspond to three directions
on the color cylinder shown in figure A-7. The parameters
may range from 0 to 1 as a decimal or common fraction.

Looking at the model, the hue goes circularly around the
cylinder. Red is either 0 or 1, green is 1/3, and blue is 2/3.
The subtractive primaries are located halfway between
these values with yellow being 1/6, cyan 1/2, and magenta
being 5/6.

Saturation is the radial distance from the central axis of
the cylinder. The value 1 represents the outside (perimeter)
while 0 represents the axis or center of the cylinder. Zero
saturation gives a shade of gray which depends on the
luminosity value. A value of 1 gives the purest color, e.g., if
the hue isred then the color red would be at its maximum or
full saturation. Luminosity is the vertical axis, the top
being 1 or full luminosity and the bottom, zero luminosity,
being black. Figure A-7 shows the HSL model.

RGB. The RGB method of notation allows you to specify
directly the amounts of red, green, and blue light to be
generated in an additive system. The ratio of red, green,
and blue correspond roughly to hue; while amounts of red,
green, and blue used (compared to the maximum amounts
that could be used) correspond roughly to saturation and
luminosity.

The R, G, and B values (in the model) range between 0 and
1.They combine in an additive process to create a resultant
color. Figure A-8 shows sample colors created using R, G,
and B values.

Figure A-7. HSL Cylinder Color Model
A-5
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Red Result

1007

Figure A-8. RGB Color Examples

The RGB notation uses a cube as its color model. The R, G, HOW COLOR IS GENERATED IN THE
and B values make up the three axes of the cube (see figure TERMINAL

A-9). The hidden corner is the origin, where R=G=B=0

(black). The terminal uses the additive primary colors red, green,

and blue to generate colors. Figure A-10 illustrates the
terminal’s color generation system.

Figure A-9. RGB Cube Color Model Figure A-10. Terminal Color System
A-6



Color CRT

The terminal uses three separate electron beams to ener-
gize three different phosphor coatings on the face of the
CRT. One phosphor glows red when hit by the beam, the
others green and blue. The phosphors are so placed and
shielded with a mask so that only the beam of electrons
intended for the red phosphor can reach it. The same is true
of the electrons from green and blue guns. By causing the
R, G, and B phosphor coatings in a particular area to be on
or off, almost any resultant color can be generated. Figure
A-11 illustrates this process.

The terminal can display eight basic colors: black, red,
green, blue, yellow, magenta, cyan, and white. These colors
correspond to all combinations of the three CRT guns being
fully on or off. Additional colors can be created in graphics
display using dithered area pattern techniques. Dithered
area patterns use a color half-tone technique to create
these additional colors.

Color Technology

Raster Memory

The terminal stores the graphics image to be displayed on
the screen in a special area called “raster memory”. The
raster memory is used to refresh the terminal screen and is
made up of three planes of bits. Each plane corresponds to
one electron gun or one primary color. There are 390 rows of
512 bits in each plane. The planes are assigned binary
values so that a bit on the first plane (red) is a “1”, a bit on
the second plane (green) is a “2”, and a bit on the third plane
(blue) is a “4”.

For any given point on the terminal screen, the correspond-
ing bit in each memory plane is added to produce a resul-
tant value. The resultant value is in the range 0-7 and
corresponds to the pen number used to draw the figure. The
result of combining the data in the three memory planes is
to create a “paint by the numbers” picture. Figure A-12
illustrates this concept.

THE RED, GREEN,

RED —— AND BLUE PHOSPHORS
GREEN/,"’ ARE PLACED IN
BLUE GROUPS ON THE
FACE OF THE CRT.
Figure A-11. Color CRT
1’s (RED) 2's (GREEN) 4's (BLUE)
111111111111 000000000000 111111111111
111111111111 000100001000 100100001001
111111111111 000100001000 100100001001
111111111111 000111111000 100111111001
111111111111 + 000100001000 + 100100001001
111111111111 000100001000 100100001001
111111111111 000100001000 100100001001
111111111111 000000000000 1111111111141
555555555555
511711117115
511711117115
511777777115
= 511711117115 -
511711117115
511711117115
5555555556555
RASTER CRT SCREEN
MEMORY

Figure A-12. Raster Memory Planes

AT
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Dithering

The terminal uses the additive method with the three pri-
mary colors red, green, and blue to produce the basic eight
colors. Additional colors can be created using the dithering
technique. This technique, which applies to filled areas
only, depends on the eyes’ ability to integrate closely
packed color dots or pixels. By varying the dot or pixel
density in each color plane within an area fill, colors can
mixed or combined into other colors. The terminal supports
11 predefined dither patterns whose resultant colors
closely match the Hewlett Packard plotter pen colors. User
defined dither patterns can also be selected.

Dithering specifies the density of dots in each plane of
image RAM (random-access-memory). When all three color
planes’ densities are combined on the screen, dithered
colors are created. By using escape sequences, the user can
assign varying density values (from 0.00 to 1.00) to each
color plane. These values are stored in the terminal until
they are requested to fill a polygonal area.

The terminal has three color planes of image memory.
Dithering software divides each color plane into 4x4 arrays
of dots or pixels. There are 16 pixels in an array. These 16
pixels are arranged into a priority matrix to determine the
order in which each pixel is turned on in each color plane (a
pixel may be turned on or off). Each color plane may have
from 0 to 16 pixels turned on for a given density value. The
priority matrix for the terminal is shown below:

1 13 4 16
5 12 8
15 2 14
11 7 10 6

Each of the three color planes correspond to one of the three
primary colors. The first color plane is red, the second is
green, and the third is blue.

When density parameters are assigned to the color planes,
area density levels are internally calculated for each color
plane. These density parameters specify how many pixels
are to be turned on for each color plane. The density param-
eter n (0<n<1) is internally mapped to 17 discrete density
levels (0 thru 16) and the result is the number of pixels to be
turned on.

Now that you are acquainted with the dithering concept,
let’s continue with an example utilizing all three color
planes. Let’s assign the density parameters .33, .50, and .25
to the first, second, and third color planes, respectively.

1. The terminal internally maps the density parameters
for each color plane to the 17 discrete density levels with
the following pixel results:

Color plane 1: .33 = 5/16 = 5 pixels in matrix
Color plane 2: .50 = 8/16 = 8 pixels in matrix
Color plane 3: .25 = 4/16 = 4 pixels in matrix

A-8

2. The selected pixels are turned on in each color plane
matrix.

Color Plane 1 (Red)

Color Plane 3 (Blue)

Note

X = Pixel is turned on.
Blank = Pixel is turned off.

3. The dithered or resultant color combination is as
follows: ’

WHT | BLK | WHT | BLK

BLK | YEL | BLK | GRN

WHT | BLK | WHT | BLK

BLK | GRN [ BLK | GRN
NOTE

When doing area fills with predefined or
user defined dithered colors, there is
some loss in the effective screen resolu-
tion. Therefore, vectors and text superim-
posed on a dithered background may
require extra width or size to be ade-
quately seen.

CONVERTING COLOR NOTATION
SYSTEMS

The color notation systems, RGB and HSL, can be con-
verted from one system to the other and vice versa. The
following tables provide color notation conversion al-
gorithms. Table A-1 converts RGB values into HSL values
and table A-2 converts HSL values to RGB values.

Color Plane 2 (Green) (

(



Table A-1. Converting from RGB to HSL

CONDITION ALGORITHM

Case 1: (R=G=B) H=0
S=0
L=R(=G=B)

Case 2: (B<G<R) H=(1-(R-G)/(R-B))/6
S=(R-B)/IR
L=R

Case 3: (G=B=<R) H=(5+(R-B)/(R-G))/6
S=(R-G)/R
L=R

Case 4: (G<R<B) H=(5-(B-R)/(B-G))/6
S=(B-G)/B
L=B

Case 5: (BsR<GQG) H=(1+(G-R)/(G-B))/6
S=(G-B)/G
L=G

Case 6: (R<B<G) H= (3-(G-B)/(G-R))/6
S=(G-R)/G
L=G

Case 7: (R<G<B) H=(3+ (B-G)/(B-R))/6
S=(B-R)/B
L=B

P
I

L#(1-S)

Il

Y= L#*(1-(SxFraction))

Z= L*(1-(S*(1-Fraction)))

Color Technology

Table A-2. Converting from HSL to RGB

CASE ALGORITHM

NOTE: Both the input (R,G,B) and output (H,S,L) values
are in the range from 0 to 1, inclusively.

The terms used in table A-2 are defined as follows:

Sextant=Integer (6% H)

Fraction= (6% H) - Sextant

Sexant: 0,6 R=L

Sexant: 1

CD(l?Il
X<

Il

Sexant: 2

UJG”)JJ
N X

Sexant: 3

Il

WC;")I
- < X

Il

Sexant: 4

[sU @Rt
Il
— x N

Il
-

Sexant: 5

TRy
< X

NOTE: Both the input (H,S,L) and output (R,G,B) values

are in the range from 0 to 1, inclusively.
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Escape Codes

COLOR CONTROL

v <parameter>

<decimal>a Parameter 1 for foreground (Red or Hue)
<decimal>b Parameter 2 for foreground (Green or Saturation)
<decimal>c Parameter 3 for foreground (Blue or Luminosity)
<0/1>m Method to be used (RGB or HSL)

<color-pair #>s Select color pair
<decimal>x Parameter 1 for background (Red or Hue)
<decimaldy Parameter 2 for background (Green or Saturation)
<decimal>z Parameter 3 for background (Blue or Luminosity)

<color-pair #>i Color-pair to be initialized

<color-pair #>~ Color-pair status

Note: Valid “decimal” values range from 0.00 through 1.00. Operative “color-pair”
values are 0 through 7. To return all 8 color pair values from the color-pair status
request, omit the number parameter.

DISPLAY WINDOW
Eawl12F Turns on alpha display window (topmost 24 rows) of
screen.
Erawl3F Turns off alpha display window.
Fax<y>C Send cursor position (SCP) Mode. OFF y=0

ON y=1



Escape Codes
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Alternate and International Character Sets

APPENDIX

C

:#'YI'ERNATIONAL LANGUAGE CAPABIL-

The terminal comes with an extended character set that
supports the special characters associated with several
international languages. Regardless of the keyboard used,
the extended character set allows you to configure the
terminal so that various keys and data communication
codes are interpreted (and displayed) in your chosen lan-
guage.Table C-1 shows the replacement characters for each
language selection based upon their ASCII decimal value.

You typically use these numeric values within programs.
An example illustrating several concepts introduced in this
appendix, including the use of decimal ASCII values, oc-
curs under the discussion of 8-bit mode.

You must note that no correlation necessarily exists be-
tween the ASCII numerical values and the corresponding
position of keys upon the associated keyboards. For exam-
ple, the ASCII decimal value “92” maps into the back slant
() on the USASCII keyboard. On the French keyboards,
“92” maps into c-cedilla (¢). However, the c-cedilla key on
the French keyboard does not physically correspond to the
USASCII keyboard’s back slant key.

Setting the Terminal Configuration menu’s Language field
to a specific language automatically changes the keyboard
to agree with that language’s keyboard layout. If you are
using the standard USASCII keyboard, for example, but
change the Language field to “FRANCAIS azM”, typing
“Francais” requires your pressing the “Q” key to enter each

«©

a

Selecting An International Language

Languages are selected in the Language field of the Termi-
nal Configuration menu. The values for this field are:

USASCI I (United States)

SVENSK/SUOMI (Swedish/Finnish)

DANSK/NORSK (Danish/Norwegian)

FRANCAIS azM (French AZERTY layout with mutes)
FRANCAIS qwM (French QWERTY layout with mutes)
FRANCAIS az (French AZERTY layout)

FRANCAIS qw (French QWERTY layout)

DEUTSCH (German)

UK (United Kingdom)
ESPANOL M (Spanish with mutes)
ESPANOL (Spanish)

USASCII is the default setting for this field.

A “M” in the Language field represents a mutes designator.
For the French and Spanish keyboard layouts, the mutes
designator indicates how diacritic and accent keystrokes
are handled. The procedure is as follows:

Upon entering a diacritic mark ( such as * or ‘), the
cursor remains in the same position. If the next-typed
character can be combined with that mark, the two
characters are merged before the cursor advances to the
next position. (The acceptable characters form the set: a,
e,i,0,u,A, O, U). If the next-typed character is unaccept-
able, the just entered character replaces the “mute” sym-
bol as the displayed character and the cursor advances to
the next position. The case may arise, however, when you
want to enter just the diacritic mark or accent character.
Therefore, if you type a space after a “mute” symbol, the
“mute” symbol remains displayed and the cursor advan-
ces to the next character position.

Table C-1. Characters Which Change with Character Set Selection

KEYBOARD DECIMAL VALUE

LANGUAGE OPTION # 35 64 92 93 94 96 123 124 125 126
USASCII (standard) # @ \ ] n N { H } ~

Swedish/Finnish 001 # 2 0 A v} é El o] a u

Danish/Norwegian 002 # @® 0 A n N @ o E] ~

French 003 £ a G § " N é u e

German 004 £ § 0 ] " N ] o) il R

United Kingdom 005 £ ® \ ] n N { : } ~

Spanish 006 # @ N 12 * { fi } ~
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7-Bit Vs 8-Bit Operation

The terminal has two modes of operation that affect how
characters received from datacomm are interpreted by the
terminal. The modes are named for the number of signifi-
cant bits they contain. In 8-bit mode all bits are significant;
thus no bit is available for parity checking. In 7-bit mode,
the seven low-order bits contain valid data. The eighth bit
may be used for parity checking, or it may be ignored.

7-BIT MODE. When the terminal is configured for 7-bit
mode, the least significant seven bits of the character byte
determine the character’s identity. That is, the seven bits
are translated into the appropriate character according to
the language selection in the Terminal Configuration
menu. It is important to note that in 7-bit mode, the only
accessible alphanumeric characters are those available
from the selected language.

Example: While in 7-bit mode, if the terminal is config-
ured for USASCII, the host computer and termi-
nal can only recognize the standard ASCII
characters.

In interpreting data transfers from the host computer, the
terminal uses the least significant 7 bits. The designated
character depends upon the current language selection.

Example: Refer to table C-1. Notice that when the termi-
nal is in 7-bit mode if the host sends the decimal
value 35 and is configured for either USASCII,
Swedish/Finnish, Danish/Norwegian, or
Spanish, the terminal interprets the character
as the pound sign (#). If the host sends the same
code, however, to a terminal configured for ei-
ther French, German , or United Kingdom, the
terminal interprets the code as “£”.

To configure the terminal for 7-bit mode, set the ASCII 8
Bits field in the Terminal Configuration menu to “NO”, or
send the escape sequence:

Ecak0l

NOTE

You or the host computer may always ac-
cess the characters in the Line Drawing
set if this set is chosen as the alternate
character set. This is true regardless of
the language chosen or the bit mode used.

8-BIT MODE. When the terminal is configured for 8-bit
mode, the host and terminal can access any alphanumeric
character without reconfiguring the terminal. For key-
board access, refer to the following section on Foreign
Characters mode.

In interpreting data transfers from the host computer, the
terminal uses all eight data bits. If the eighth bit is set
(value = 1), the terminal interprets the code as a Roman
Extension character. If the eighth bit is cleared (value = 0)

C-2

the terminal interprets the code as appropriate for its lan-
guage configuration. Tables C-2 and C-3 list the binary
representation for both the ASCII and the Roman Exten-
sion character sets.

When using 8-bit mode, you must set thePar ity field in the
Datacomm Configuration menu to “None”. Failure to do so
will cause data communication problems with the host
computer. -

8-bit mode also changes the operation of the graph-
ics/numeric keypad. When the terminal is in 8-bit mode
and the keypad is defined for numeric operation, the
numeric keys have shifted functions as shown in table C-4.

To configure the terminal for 8-bit mode, set the ASCII 8
Bits field in the Terminal Configuration menu to “YES”, or
send the escape sequence:

Frak1l

NOTE

The extended character set is used by the
HP 300 and HP 250 computer systems
and the HP 2631 and HP 2608 printers.
Also, since the default parity used by the
HP 3000 system is 000, you must log onto
the computer using “Term Type 12” in
order to receive all 8 data bits.

The following exercise summarizes several concepts pre-
sented thus far.

The task at hand is to write a Basic program to execute on
the HP 3000. Heeding the previous note, you should log-on
using terminal type 12. This alerts the computer that 8-bit
binary data will be passed.

After you receive the system prompt (:), you enter Basic by
typing “basic” then pressing the return key.

Next, type in the following Basic program and end each
line by pressing the return key.

10 PRINT “Eight bit—with any language configuration: ”;
20 PRINT 274k 117,

30 PRINT “Fran” + CHR$(181) + “ais”

40 PRINT ’27“4k01”;

50 PRINT “Seven bit—using current language configura-
tion: ”;

60 PRINT “Fran” + CHR$(92) + “ais”

As 27 is the ASCII decimal value for the escape key, line 20
programmatically turns on 8-bit mode, while line 40 turns
it off.

Running this program with the terminal’s default con-
figurations produces the results:

Eight bit—with any language configuration:
Franbais

Seven bit—using current language configuration:
Fran\ais

(



Table C-2. Standard ISO/ASCII Character Codes
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Table C-3. Extended Roman Character Codes

CONTROL (CNTL) DISPLAYABLE By = 1
CHARACTERS CHARACTERS 8 =
7 0 0 o o [ P 1
BIT g o 0 'O H 00 01 10 ]1 EXTENDED ROMAN CHARACTERS
0 1
4321 71 0 0 0 0 1 1 1 1
@ oNVu| POt BIT &1 0 0 1 1 0 0 1 1
0000 selolele||p 4321 0 1 0 1 0 1 0 1
NUL DLt —
AN AN 0000 — é A
0001 1 11A]1Q|<]aq
SOH [ela}
A A
B,/ 2NSx| RAN:| ., 0001 é i
0010 208 |Rr|b|
STx oc?
A
0010
€3N\ x| S /19\0; o 0
0011 =|3lc|s|c|s
ETx 0Cc3 N
AN ZAON oon ° ul f
0100 slajofr|d|:
EOT DCa ’
0100
E /sN\Ea| U 20N\ a é
0101 % |5 E[Uufef|u
ENO NAK 0101 ’ ’
G Gl el 1
0110 & | b F \Y f v
ACK SYN 0110 N 6 0
G /NG| W3NG
011 rlo|wlglw
st tre o1 i |:| F)
H/Z78N8s | X 24\~
1000 (|8]H]|x|h|x . . -
b CAN 1000 , ' a A
' 9N*r] Y 25N\ m
1001 )1y v v . N N
T EMm 1001 “ Cl e 1
30N 226N\ 08
101 ¢ - . J 72 2
o LF SUB ! 1010 A u 6 0
K AN 20N\ :
1o o £ 50 R 0 . { Cl u
LN Y /28N s
noo |/ d NEREN 1100 ~ a £
M AN R 29N\
10N / / =M : ot § é I
NAN | A 0N
. >IN A ~ A
g T N n BRIV O B
0 o . [ )
T ' NI o jord N E u
% — ACKNOWLEDGE & — ESCAPE % — START OF HEADING
0 — BELL B — END OF BLOCK & _ START OF TEXT
% _ BACKSPACE &% — END OF TEXT % — SUBSTITUTE
% _ CANCEL LINE fe  -— FORM FEED ¥ — SYNCHRONOUS IDLE
% — CARRIAGE RETURN fe  _ FILE SEPARATOR % _ UNIT SEPARATOR
9 — DATA LINK ESCAPE & _ GROUP SEPARATOR % — VERTICAL TAB
% _ DEVICE CONTROL 1 N HORIZONTAL TAB
% _ DEVICE CONTROL 2 Y — LINE FEED Control Character Legend
% . DEVICE CONTROL 3 N NEGATIVE
% — DEVICE CONTROL 4 ACKNOWLEDGE key pressed — displayed
while CTR h
® — DELETE R — RECORD SEPARATOR e dowLn C N character
% — END OF MEDIUM 5 _ SHIFT IN N\
% — ENQUIRY ETX N
% — SHIFT OUT standard decimal
& — END OF TRANSMISSION SP — SPACE abbreviation equivalent

The default value for theLanguage field is “USASCI1”. Since
table C-1 shows USASCII decimal value 92 to be “\” and
since 7-bit mode is in effect when line 60 executes, the
second line of output should be no surprise. However, the
contention was made that 8-bit mode works for any lan-
guage configuration. Since both the computer and terminal
were prepared for eight bit data, the first line of output is,
initially, a mystery. Inspecting table C-5 for possible clues,
you discover that CHR$(181) was probably interpreted as
53 (thus producing the “5”) and not 181. This implies bit 8

was seen as a zero and not as a one. Why? Thinking back,
you remember you made no changes to the Datacomm
Configuration menu. Displaying this menu, you see that
the default setting for the Parity field is “0/s”. As this
setting instructs the terminal to interpret the eighth bit as
a zero, it readily explains the noted discrepancy.

Setting thePar ity field to “None”, saving this new configu-
ration, and rerunning the program produces this output:

C-3
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Eight bit—with any language configuration:
Frangais

Seven bit—using current language configuration:
Fran\ais

The first part of the program now works as intended. Next,
enter the Terminal Configuration menu and change the
Language field to “FRANCAIS azM”. Running the program
for a final time produces the results:

Eight bit—with any language configuration:
Frangais

Seven bit—using current language configuration:
Frangais

Notice the following:

1. Using French has no bearing on 8-bit codes. The Roman
Extension set maps into the same characters regardless
of the chosen language.

2. Using French does affect the 7-bit ASCII codes. Whereas
decimal value 92 maps into “\” in USASCII, it is inter-

preted as ¢”in French. In Spanish, it becomes “N”; in
German, “O”; and so on. (See table C-1).

Though simply, this sample program illustrated several
key points. Most importantly, as the programmer, you

must ensure that the host computer, terminal, and ap-
plication program are in complete agreement concern-
ing the format of passed data. As demonstrated, failure
to do so may produce data communication problems.

Figure C-1 shows how a sample screen would look after
completing the above exercise.

Table C-4. Shifted Functions of the Numeric Pad in 8-Bit

Mode
KEY SHIFTED CHARACTER

O A

1 {

2 |

3 }

4 L

) \

6 1

7 ”

8 *

9 @

- transforms pad to
‘Graphics operation

—

hellobrilf.bix; term=12
HP3000 / MPE IV C.P0.C4.

:basic

HP32101B.00.15(4WD) BASIC

>20 PRINT 727  &k1177;
>40 PRINT 27 &k0I”“;
>run

>run

drun

MON, SEP 23, 1982, 2:28 PM

BENJI

(CIHEWLETT-PACKARD C0 19/9
>10 PRINT **Eight bit—with any language configuration: *’;

>30 PRINT **Fran’’ + CHR$(181) + *‘ais’’
>S0 PRINT **Sevenbit—using current language configuration: *’;

>60 PRINT **Fran’’ + CHR$(92) + *‘ais’’

Eight bit—with any language configuration: FranSais
Sevenbit—usingcurrent language configuration: Fran\ais

Eight bit—with any language configuration: Francais
Sevenbit—using current language configuration: Fran\ais

Eight bit—with any language configuration: Francais
Sevenbit—using current language configuration: Francais

Figure C-1. Sample Screen of Basic Program
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Foreign Characters mode grants full access to the extended
Roman character set. Two critical points are:

1. You must configure the terminal for 8-bit mode (set the
ASCII 8Bits field in the Terminal Configuration menu
to “YES”).

2. You can only enter Foreign Characters mode through
the keyboard.

Alternate and International Character Sets

Using this mode, you may select any character foreign to
your chosen language without reconfiguring the Language
field of the Terminal Configuration menu. Table C-5 shows
the correspondence between key caps on the USASCII key-
board and the extended characters they generate. Figures
C-2 to C-8 illustrate the placement of “foreign” characters
for each of the available keyboards.

From your keyboard, you enter Foreign Characters mode
by simultaneously pressing the Control key and period

Table C-5. Generation of Extended Foreign Characters

7-bit Character Code 8-bit Character Code
Decimal ASCII Character USASCII Extended Decimal
Value Keyboard Graphic Value

40 Opening parenthesis ( 168
41 Closing parenthesis ) 169
42 Asterisk * 170
43 Plus + 171
44 Comma , ~ 172
47 Slant / 175
48 Zero 0 - 176
51 Three 3 179
53 Five 5 G 181
54 Six 8 N 182
55 Seven 7 fi 183
56 Eight 8 i 184
57 Nine 9 & 185
58 Colon : o] 186
59 Semicolon ; £ 187
61 Equals = § 189
64 Commercial at @ a 192
65 Uppercase A A é 193
66 Uppercase B B s} 194
67 Uppercase C C a 195
68 Uppercase D D a 196
69 Uppercase E E é 197
70 Uppercase F F 6 198
71 Uppercase G G i} 199
72 Uppercase H H a 200
73 Uppercase | 1 é 201
74 Uppercase J J 0 202
75 Uppercase K K u 203
76 Uppercase L L a 204
77 Uppercase M M é 205
78 Uppercase N N 6] 206
79 Uppercase O o] u 207
80 Uppercase P P A 208
81 Uppercase Q Q i 209
82 Uppercase R R 0 210
83 Uppercase S S f 211
84 Uppercase T T a 212
85 Uppercase U U i 213
86 Uppercase V \% o 214
87 Uppercase W W & 215
88 Uppercase X X ] 216
89 Uppercase Y Y i 217
90 Uppercase Z V4 0 218
91 Opening bracket [ ] 219
92 Reverse slant \ E 220
93 Closing bracket 1 i 221
94 Circumflex ~ B 222
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key. You leave Foreign Characters mode by simultaneously
pressing the Control key and comma key. Unlike the alter-

. nate character sets which end when a new line is begun,
Foreign Characters mode remains active until you ex-
plicitly turn it off using Control-Comma. (Foreign Charac-
ters mode also ends when the terminal is turned off or a
hard reset is performed.)

Being a keyboard function, Foreign Characters mode only
affects data entered from the keyboard. It has no effect on
data received over the datacomm lines. However, the fol-
lowing special circumstances exist:

1. If you enter any control codes (simultaneously pressing
the CTRL key and another appropriate key), the code is
interpreted as if Foreign Characters mode were off.

2. The special procedure to form mute characters does not
exist in Foreign Characters mode. (Rather, you may
enter these characters directly by pressing the appropri-
ate key on your keyboard.)

ALTERNATE CHARACTER SETS

The 2627A includes a 64 character line-drawing set as the
standard alternate character set. This set is the active
alternate character set at power on time and after a hard
reset.

You may configure the alternate character set to be either
the Line Drawing set or the base character set. (The base
character set is the language selected in the Terminal Con-
figuration menu.)

To select the base set as the alternate character set, you
must issue the escape sequence:

e

The assignment of the base set as the alternate character
set results in no character distinction between characters
displayed when the alternate character set is enabled and
when it is not.

To select the Line Drawing set as the alternate character
set, you must use the escape sequence:

£ 3):]

When the Line Drawing set is selected as the alternate
character set, you may access these characters by a “shift-
out”. From the keyboard, you shift-out from the base set by
simultaneously pressing the CTRL andN keys. An executing
program may shift-out from the base set by issuing an
ASCII % code. Once activated, all non-control characters
received from the keyboard or over datacomm lines are
displayed as line-drawing characters until one of the fol-
lowing conditions occurs:

1. the Base set is “shifted-in” (Control-O)
2. the end of the line is reached

3. adisplay enhancement (underline, inverse video, blink-
ing, or “half-bright”) is encountered

If the Line Drawing set is used in 8-bit mode, the terminal
interprets it as a 256 element set. The lower 128 elements,
for which 64 unique line-drawing symbols have already
been defined, is accessed when Foreign Characters mode is
off. (This is the default state.) The upper 128 elements
remain undefined. Accessing these characters through the
keyboard when Foreign Characters mode is on will print
blank characters.

ASCII/EBCDIC CHARACTER CODES

Table C-6 summarizes the complete 128-code ASCII charac-
ter set, table C-7 presents the decimal, octal, and
hexadecimal codes for the ASCII character set, and table

C-8 presents the decimal, octal, and hexadecimal codes for
the EBCDIC character set.

Figure C-2. Accessing Foreign Characters with USASCII Keyboard
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Figure C-3. Accessing Foreign Characters with Swedish/Finnish Keyboard

Figure C-4. Accessing Foreign Characters with Danish/Norwegian Keyboard

Figure C-5. Accessing Foreign Characters with French (AZERTY) Keyboard
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Figure C-6. Accessing Foreign Characters with German Keyboard

Figure C-7. Accessing Foreign Characters with United Kingdom Keyboard

Figure C-8. Accessing Foreign Characters with Spanish Keyboard
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Table C-6. ASCII Character Set

DECIMAL ALTERNATE |DECIMAL
VALUE |GRAPHIC COMMENTS CHARACTER| VALUE |GRAPHIC COMMENTS
0 Y Null @* 64 @ Commercial at
1 % Start of heading Ac 65 A Uppercase A
2 x Start of text B¢ 66 B Uppercase B
3 & End of text Ce 67 C Uppercase C
4 i End of transmission De¢ 68 D Uppercase D
5 N Enquiry Ec 69 E Uppercase E
6 & Acknowledge Fe 70 F Uppercase F
7 e Bell G* 71 G Uppercase G
8 % Backspace H* 72 H Uppercase H
9 r‘ Horizontal tabulation I 73 I Uppercase I
10 F Line feed Je 74 J Uppercase J
11 :r Vertical tabulation K¢ 75 K Uppercase K
12 " Form feed Le 76 L Uppercase L
13 ® Carriage return Mc< 77 M Uppercase M
14 ® Shift out N¢ 78 N Uppercase N
15 K Shift in O¢ 79 0 Uppercase O
16 1 Data link escape Pc 80 P Uppercase P
17 © Device control 1 (X-ON) Q° 81 Q Uppercase Q
18 % Device control 2 R¢ 82 R Uppercase R
19 5 Device control 3 (X-OFF) Se 83 S Uppercase S
20 % Device control 4 T¢ 84 T Uppercase T
21 % Negative acknowledge U« 85 8] Uppercase U
22 ¥ Synchronous idle ve 86 v Uppercase V
23 5 End of transmission block we 87 w Uppercase W
24 W Cancel X< 88 X Uppercase X
25 5 End of medium Y* 89 Y Uppercase Y
26 » Substitute YA 90 Y/ Uppercase Z
27 < Escape [ 191 [ Opening bracket
28 s File separator \¢ 2 92 \ Reverse slant
29 % Group separator ]¢ 1 93 ] Closing bracket
30 % Record separator ¢ 1 94 A Circumflex
31 % Unit separator _ 2 95 _ Underscore
32 Space (Blank) 96 . Grave accent
133 ! Exclamation point 97 a Lowercase a
34 ” Quotation mark 98 b Lowercase b
35 # Number sign 99 c Lowercase c
36 $ Dollar sign 100 d Lowercase d
37 % Percent sign 101 e Lowercase e
38 & Ampersand 102 f Lowercase f
39 ' Apostrophe 103 g Lowercase g
40 ( Opening parenthesis 104 h Lowercase h
41 ) Closing parenthesis 105 i Lowercase i
42 * Asterisk 106 j Lowercase j
43 + Plus 107 k Lowercase k
44 , Comma 108 1 Lowercase |
45 - Hyphen (Minus) 109 m Lowercase m
46 . Period (Decimal) 110 n Lowercase n
47 / Slant 111 [ Lowercase o
48 0 Zero 112 p Lowercase p
49 1 One 113 q Lowercase q
50 2 Two 114 r Lowercase r
51 3 Three 115 s Lowercase s
52 4 Four 116 t Lowercase t
53 5 Five 117 u Lowercase u
54 6 Six 118 v Lowercase v
55 7 Seven 119 w Lowercase w
56 8 Eight 120 x Lowercase x
57 9 Nine 121 y Lowercase y
58 : Colon 122 z Lowercase z
59 ; Semicolon 2123 { Opening (left) brace
60 < Less than 2124 | Vertical line
61 = Equals 2125 } Closing (right) brace
62 > Greater than 2126 ~ Tilde
63 ? Question mark 127 Delete
Notes: 1. The equivalent EBCDIC character uses a different graphic.
2. No equivalent character exists in EBCDIC.
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C-10

Table C-7. ASCII (7-Bit) character Codes

GRAPHIC DEC OoCT HEX GRAPHIC DEC oCT HEX
NUL 0 0 0 ® 64 100 40
SOH 1 1 1 A 65 101 41
STX 2 2 2 B 66 102 42
ETX 3 3 3 C 67 103 43

BS
HT
LF
VT

8 10 8 H 72 110 48
9 11 9 I 73 111 49
10 12 A J 74 12 4A
11 13 B K 75 113 4B

DLE
DC1
DC2
DC3

16 20 10 P 50
17 21 Q 51
18 22 2 R 52
19 23 13 S 53

88 130 58

+ kWA

40 50 28 h 104 150 68
41 51 29 i 105 151 69
42 52 2A i 106 152 6A
43 53 2B k 107 153 6B

- oo

~e

Se 70 38 x 120 170 78
57 71 39 y 121 171 79
58 72 3A z 122 . 172 7A
59 73 3B { 123 173 7B
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Table C-8. EBCDIC Character Codes

GRAPHIC DEC OoCT HEX GRAPHIC DEC oCT HEX
NUL 0 0 0 SP 64 100 40
SOH 1 1 1
STX 2 2

X 3 3

110

4 120 50

10
DC1 17 21 11 121 51
DC2 18 22 12 122 52

40 50 28 " 104 150 68

41 51 29 105 151 69
SM 42 52 2A H 106 152 6A

cu2 43 53 2B

115 163 73

Ccu3 59 73 3B

- 4 o
-t o
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Table C-8. EBCDIC Character Codes (Continued)

GRAPHIC DEC ocCT HEX GRAPHIC DEC OoCT HEX
128 200 80 { 192 300 co
a 129 201 81 A 193 301 C1
b 130 202 82 B 194 302 ca
c 131 3 8 195 303 C3

144 220 90
] 145 221 91
k 146 222 92
1 147 223 93

160 240 Ao \ 224 340 EO
~ 161 241 A1 225 341 E1
5 162 242 A2 S 226 342 E2
t 163 243 A3 T 227 343 E3

y 168 250 A8 Y 232 350 E8
z 169 251 A9 Z 233 351 E9
170 252 AA 234 352 EA
171 253 AB 235 $353 EB

176 260 BO

0 240 360 Fo
177 261 B1 1 241 361 F1
178 262 B2 2 242 362 F2
179 263 B3 - 3 243 363 F3

184 270 B8 . ) 8 248 370 F8
185 271 B9 9 249 371 F9
186 272 BA 250 372 FA ~

187 273 BB 251 373 FB
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APPENDIX

Programming Examples D

This appendix presents several utility programs, written Once FORMIOL is stored as a BASIC program file within
in BASIC, that you may find useful when implementing an the host computer, you use it as follows:

applications program to drive the terminal.

1. Switch the terminal to local mode, home the cursor, and
clear the display.

FORMIO1 2. Using the line drawing set, design the data entry form.
When you are done, leave the cursor positioned at the
This program reads the content of display memory into the start of a line anywhere BELOW the form.

host computer and generates the sequence of PRINT
statements necessary to recreate the data.

3. Switch the terminal back to remote mode and, within
the BASIC Interpreter, run FORMIO1.

Figure D-1 shows a source listing of FORMIO1. 4. FORMIO1 will ask you what starting line number and

>list

10

15

20

30

40

50

60

70

80

80

95
100
110
120
130
150
160
170
180
180
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
360
370
380
380
400
410
420
430
440
450
460
470
480
480
500
510
520
530
S50

FORMIO!

FILES *,*
SYSTEM X1,"PURGE FDRTA"
SYSTEM X1,"BUILD FDRTA;rec=-132,,f,asc1i"
SYSTEM X1,"FILE X=$stdin;rec=-25¢"
ASSIGN "FDATAR",1,R1
ASSIGN "X",2,RA1,WR
DIM A$[255]1,R1¢161,C¢I[3]
PRINT CTL(208),727"F"’27"a";
ENTER 25S5,X%,As
CONVERT A$(B;3] TO R
SYSTEM X1,727";"
PRINT "This program creates basic statements that define the"
PRINT "FORM or other data in this terminal’s memory." ;LIN(3)
INPUT "Starting statement number, increment ?",A,B
SYSTEM T8, 727+4";" ’
PRINT 727"h";
PRINT #1;"scr" ;END
FOR I=1 TO R
PRINT “2?7"d";
LINPUT #2;R$
IF UPS$(R$[1,3]1)="RUN" THEN 300
IF UPS$(A$11,41)=">RUN" THEN 500
CONVERT R TO R1$
REM compensate for imbedded " marks
C=-4
IF C+5>LENCA$) THEN 310
C1=POS(R$ [C+51,"34)
IF NOT C1 THEN 310
C=C1+C+4
A$=R$[1,CI1+""34"+/34+A$ [C+1]
GOTO 250
REM spaces >=7 are converted to direct cursor addresses
FOR C=1 TO LEN(A$)

IF R$IC,C+61=" " THEN DO
FOR C1=C+7 TO LENCAS$)
IF R$IC1,C11<>" " OR LEN(A$)=C1 THEN DO

CONVERT C1-C TO Cs$
A$[Cl="27"8a+"+DEB$(C$)+"C"+R$ [C1]
GOTO 310
DOEND
NEXT C1
DOEND
NEXT C
REM output form record as a BASIC print statement
PRINT #1;" "+R1$+" print ct1(208),8&";END
PRINT #1;734+R$[1,LEN(A$) MIN 127]1;"&";END
IF LEN(R$)<128 THEN PRINT #1;734;END
IF LENCAS$)>=128 THEN PRINT #1;R$(1281+”34;END

A=R+B
NEXT I
PRINT 727"FNow type “XEQ FDATAH” then “LIST’.";LINC1)
PRINT "These statemerits will reproduce your terminal’s memory--"

PRINT "modify, NAME, RENUM, and SAVE as you wish...... "
SYSTEM T8, 27+":"
END

Figure D-1. FORMIO1 Source Listing
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increment you wish used. For example, if you want the
PRINT statements numbered starting with 10 and pro-
ceeding in increments of 10, type “10, 10” and then

press .

5. FORMIO1 homes the cursor and reads each line until
the cursor reaches the line containing the RUN
command.

6.  Enter “XEQ FDATA” and then press @ . FOMRIO1 is
now replaced in the BASIC Interpreter work space by
the PRINT statements which, when executed, will
recreate the data that was read from display memory.

At this point you may do with the PRINT statements as you
like (LIST them, RUN them, NAME and SAVE them, add
more statements to them, and so forth).

LRGLINE

This program accepts characters entered through the key-
board and replaces them on the screen with large charac-
ters created by the line drawing set.

Figure D-2 shows a source listing of LRGLINE.

Once LRGLINE is stored as a BASIC program file within
the host computer, you use it as follows:

1. Within the BASIC Interpreter, run LRGLINE.

2. Move the cursor with the space bar, then type the
desired string of characters and then press @) . Start-
ing at the cursor position, LRGLINE recreates the
string using the line drawing set and then leaves the
cursor positioned at the left margin in the third line
below the large character string.

3. Repeatstep #2 for as many character strings as desired.

4. To stop the program, enter a control-Y and then type
“ABORT”.

With the terminal in local mode, use the edit keys (insert
character, delete character, insert line, and delete line) to
reposition the characters as desired and then, in remote
mode, use the FORMIO1 program to generate the PRINT
statements necessary to recreate the large character
string(s).

LRGLINE
10 PRINT LIN(4)
20 LINPUT L1
30 IF LEN(L1$)=0 THEN GOTO 150
40 L1$=UPS$(L1$)
S0 J$=DEB$(L1$)
60 IF LEN(J$)=0 THEN GOTO 150
70 I=1

90 I=I+1
100 GOTO 80

120 L1¢=DEB$(L1$)
140 GOSUB 8000

160 PRINT CTL(208),727"9";
170 GOTO 20

8010 REM USES VARIABLES L1$ THRU

9025 INTEGER L4

8030 IF UNDC(L1)=1 THEN DO
8040 L3$(32]=" N N
9050 L38$(33)1=" ¢ N ¢ N ¢
806C L3¢0341=" ¢c c N

8070 L3$([351=" ¢ c “\zczczN ¢ ¢
3100 L3$[38]=" ¢

9160 L3$[44]=" N\ N
8180 L3¢ (46 =" N\ N

"Rd@xxx" 27" &dBz\" 727" &dBz\"

BO IF L1$[I,I)<>" " THEN GOTO 110

110 PRINT CTL(208),727"8&a-1r";I-
130 IF B¥LENCL1$)>78-I THEN L1¢$=L1$[1,INT((?8-1)/6)]

150 PRINT CTL(208),710710710710"

9000 REM SUBROUTINE TO PRINT STRING IN L1$¢ IN LINE DRAWING SET

9020 DIM L1$([80),L2¢([11),L38(128,

N "rz?"8dBz" 127" &d@ N N N N\

9200 L3$(4B1="x""27"8&dBzzz" 27" &d@x"C c\c c\c

8210 L3$[48)=" "’ 27"8&dBz"727"8&d®c N ¢ N ¢ N c©  Nxxcxx\"
9220 L3$[50]="c" 27" &dBzzz" 727" &d@®c™ che" 727" &dBzzzz\c Nexxxoh!
9230 L3$[S1]="c" /27" &dBzzz" 727" &d@c c\ "’/27"8&dBzzz""27&
"&d@cN\ c\exxxc\"
9240 L3s([(52)1="¢c c\c cN'/27"8dBzzzz" 27" &d@c™ cN c\"
9250 L3$(53)="c"”27"&dBzzzz\¢c N"27"&dBzzzz" 127" &d@x N cNexxxoh!

13nCh4+2714";

10710710727"&a0C";

L4s,L1 THRU L3
751,L48101]

N N Nl
N NEEIEENT
AN N \!
Nzczcz™ c ¢ \'

N N "'/27"8dBz" 727" &d® N\
N N\
c\"”27"&dBz" "278&

9260 L38$[54)="c" 27" 8dBzzz2" /27" &d®c\c N¢'"’727"8dBzzz" "278&
"&d@x\c cN\exxxe\"

8270 L3$[55)1="c" 27" 8&dBzzz" 727" &d@c\ e\ e\ c\ c\"

9280 L3$(56)="x""27"8dBzzz" 27" &d®x\c c\z" 727" 8dBzzz"’27&

"8d®z\c c\"’27"8dBz" 727" &d®xxx" 727" &dBz\"

9280 L3$[57)="x""27"&dBzzz" 727" &d@®x\c c\" /27" 8&dBxzzz""27&
"&d@c\ c\ c\"

8300 L3$(58] =" Nooe N N N N\

9310 L3$[58]=" N e N N oc N\ "727"8&dBzx"”27"8&d@ \"

8360 L3s$[(B6B1="c"’27"8dBzzz" 727" &d®x\c c\c"’27"8&dBzzz""27&
"8d@z\c c\exxx" 727" &dBz\"

9370 L3$[65)="x""27"8&dBzzz" 727" &d@®x\c c\cxxxe\c c\c c\"

Figure D-2. LRGLINE Source Listing
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9380 L3$([671="x""27"8dBzzz" 727" 8&d@®x\c "727" &dBx\c e x\'"' 7278
"8dBz" 727" 8d@®xxx" 727" &dBz\"
9380 L3s[681="¢c" /27" 8&dBzzz" 727" &d@®x\¢c c\c c\c c\exxx" 727" &dBz\"

9400 L3$[681="c"’27"&dBzzzz\¢c N\c" 727" &dBzz" "27"&d® \c Nexxxx\!"
8410 L3$([?0)="c"”27"8&dBzzzz\C Nexxx \c \¢ !
9420 L3$[?1)="x"727"8&dBzzz" 27" &d@®x\c "727"&dBxc xxx\¢c c\" 7278

"8dBz" 727" &d®xxx" 727" &dBz\"
9430 L3s[72]1="¢c c\ec c\c"’27"8dBzzz" 27" &d®c\c c\c c\"
9440 L3$[?73]1="27"8dBzz" 727" 8d@c" 727" &dBzz\ "’278&

"8&d®c N c N c  xxexx\"

9450 L3s[?4]=" c\ e\ c\x c\"’27"8dBz" 727" &d@xxx" 27" &dBz\"
9460 L3$[?5)="¢c c\c c"’27"8&dBx\cccz \c¢ c \c cc\
9470 L3s[7B1="¢c \c \c \e Nexxxx\"

8480 L3s([??)="cczceNec c cN\c "’27"8&dBz"’27"8d® c\c c\c c\"
9480 L3s([(78)="¢c c\cc cNc c eN\¢ cch\e c\"
9500 L3$ (78] ="x""27"8dBzzz" "27" &d@®x\c che c\e c\"’27"&dBz" "27&
"8d@xxx"”27" &dBz\"
9510 L3$(BOl="c" /27" 8dBzzz" 727" &d@x\c ch\c' 727" &dBzzz"7278&
" &dBx\c \e A\
8520 L3s(B1])="x""27"8&dBzzz" 727" &d®x\c c\c chc "727"8dBz"’27&
"8d@zc\" 727" &dBz" 127" &d@xxx" 727" &dBx\"
8530 L3¢[B21="c" 27" &dBzzz" 727" &d@x\¢C c\exxx"’27"&dBzN\¢ ¢ ¢ coc\"
9540 L38$(B83)="x""27"&dBzzz" 727" &d@x\c "’27"&dBz" 727&
"8d@®xxxz\ c\"’27?"8dBz" 727" &d@xxx" " 27" &dBz\"
9550 L38$(B41="27"8dBzz2" 727" &d®c" 727" &dBzz\ "’27&
"&d®c N ¢ N ¢ N ¢ \"
9560 L3$(BSI="¢c c\c c\c c\c c\" 727" &dBz" 727" &d@xxx" 727" &dBz\"
9570 L3s$([BBl="¢c c\c c\c c\" 727" &dBx" 727" &d@c c" 27" &dBx\ "’27&
"&dBx" 727" &d@c" 727" &dBx" 727" &d® \"
8580 L3s[B?1="¢c c\c c\c x c\c c c\cec"’27"&dBx" 727" &d@®cc\"
8530 L3s[(BBl="¢c cNcc N ¢ Ncoe\c e
8600 L3s(B8S]1="¢c c\c c\"727"&dBz" 727" &d@c c"’27"&dBz>~ ¢ ™
3610 L3$([S01="27"8&dBzzzz" 727" &d@c\ c N ¢ Nec NCxxx X\
9800 DOEND N
9810 PRINT CTL(208);727")B";
9820 FOR L1=1 TO LENCL1S)
9830 PRINT CTL(208),727"4";
8840 L3=1
9850 L2=NUMCL1$LY,L1D)D
9851 IF POS(L3$[L2,1,?751,"\")=0 THEN L2=32
9860 FOR I=1 TO S

Is]

8870 L4=POS(L3S$[LZ,L3,75],"\")

8875 IF L4=0 THEN RETURN

3880 PRINT CTL(208);’14+L38[L2,L3,L3+L4-21+"15+727"8d@® ";
9880 L3=L4+L3

93800 PRINT CTL(20B);”15713710;

9810  NEXT I

9920  PRINT CTL(208),’27"&a-5r+BC"+727"4";
9330 NEXT L1

9940 RETURN

Figure D-2. LRGLINE Source Listing (Continued)
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LANDDEMO

Figure D-3 provides a listing of a BASIC program that
shows a geological cross section of a typical oil well and its
adjacent subterranean composition.

LANDDEMO
5 PRINT '27"*eOB"

10 PRINT '27"*dacfL"

20 PRINT '27"*m2a3B"

25 REM &vO0l1Sturn on dithered blue for filling top of ocean

30 PRINT '27"*m0g6h0,.5,1vlw5x1Y"

35 REM &v02Sdata points for top of ocean

40 PRINT '27"*pas 378,389 131,389 52,230 459,2302"

50 PRINT '27"*m0g6h0,.5,1viw0x1Y"

55 REM &v05Sdata points for right ,and left side of ocean top water

60 PRINT '27"*pas 459,230 459,190 286,190 286,2702"

70 PRINT '27"*pas 286,270 52,230 52,190 286,1902"

75 REM &vO0SSBLACK LINE FOR SEPARATING TOP FROM SIDE OF WATER

76 PRINT '27"*pa 459,230 286,270 52,2302"

79 REM &v05Sdithered green-blue set

80 PRINT '27"*mOg3hl,1,.5viu5x1Y"

85 REM &v06Sdata points for water ocean middle right side

90 PRINT '27"*pas 459,190 447,197 423,195 384,201 351,211 “;

91 PRINT "343,211 326,202 314,205 306,209 301,215 296,217 ";

92 PRINT "288,221 286,221 286,148 459,1482"

95 REM &v06Sdata points for water ocean middle left side
100 PRINT CTL(208),'27"*pas 286,221 282,222 275,220 260,216 ";
101 PRINT "245,210 215,213 179,204 155,206 116,197 93,200 “;
102 PRINT "52,195 52,193 52,148 286,1482"

109 REM &vO7Sdithered yellow for bottom of ocean floor

110 PRINT '27"*m0g3h.5,.5,0viw5x1Y"

115 REM &v06Sdata points for bottom of ocean right

120 PRINT '27"*pas 459,148 454,154 430,163 L425,161 419,154 ";

121 PRINT "397,173 371,171 352,161 326,156 286,170 286,108 459,1082"
125 REM &v06Sdata points for bottom of ocean left

126 PRINT '27"%*pas 286,171 268,165 252,168 215,172 189,165 ";

127 PRINT "141,157 134,153 122,156 105,155 92,157 60,151 “;

128 PRINT "52,148 52,108 286,1082"

135 REM &v02Sdithered gold set
140 PRINT '27"*mOg3hl,.5,0v1iw5x1Y"

145 REM &v03S data points for second level of land left
150 PRINT '27"*pas 286,68 52,68 52,121 98,115 179,120 ";
151 PRINT "233,137 247,131 270,135 286,1472"

152 REM &v03S data points for second level of land right
155 PRINT '27"*pas 286,148 31L,133 332,131 360,128 391,149 “;
156 PRINT "397,150 439,129 459,124 459,68 286,682"

158 REM &v02Sset color to black

159 PRINT '27"*m0OgOh0,0,0v1w5x1Y"

160 REM &v03S data points for oil

161 PRINT '27"*pas 173,123 161,120 152,11k 133,109 “;

162 PRINT "89,103 84,99 83,93 86,79 100,76 337,71 ";

163 PRINT "“352,103 354,109 353,117 350,119 335,122 ";

164 PRINT "317,11k4 301,116 287,130 271,113 251,109 “;

165 PRINT "215,115 175,1242"

169 REM &v01Sdithered brown for third level of land

170 PRINT '27"*mOg3hi,.5,.5v1w5x1Y"

175 REM &v07Sdata points for third level of land left
180 PRINT '27"*pas 286,102 254,83 239,78 166,91 79,74 52,71 “;
181 PRINT "52,26 52,0 286,402"

185 REM &v07Sdata points for third level of land right
190 PRINT '27"*pas 286,102 294,98 347,103 377,86 410,83 “;
191 PRINT “l1k4,90 LLL,81 459,85 459,0 286,402"

230 REM &v02Sset color to black

235 REM PRINT ‘27"*mOgOh0,0,0v1w5x1Y"

250 REM &v03S data points for oil

Figure D-3. LANDDEMO Source Listing
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255 REM PRINT '27"*pas 157,125 162,132 166,134 172,136 “;
256 REM PRINT "187,140 196,136 211,115 215,95 243,101 ";
257 REM PRINT “252,99 254,95 253,91 244,85 191,28 117,28 “;
258 REM PRINT "130,81 147,102 155,111 152,1162"

270 REM &vO0lSdithered yellow for fourth level of land
275 PRINT '27"*m0g3h1,0,.5v1w5x1Y"

280 REM &v06Sdata points for fourth level of land left
285 PRINT '27"*pas 286,67 259,62 253,56 218,51 200,3k 161,40 "3
286 PRINT "124,29 63,37 52,33 52,0 286,40Z"

290 REM &v06Sdata points for fourth level of land right
295 PRINT '27"*pas 286,67 328,61 361,45 422,42 432,31 "
296 PRINT "459,31 459,0 286,402"

300 REM &v02Sset color to black

305 PRINT '27"*m0gOh0,0,0v1w5x1Y"

309 REM &v02Sdraw corner where v meets

310 PRINT '27"*pas 286,270 286,40 287,40 287,2702"

320 REM &v05Sdata points for platform

325 PRINT '27"*pas 165,305 139,279 188,279 214,3052"

330 REM &v06Sset color for platform legs

331 PRINT '27"*m0g6h0,0,0viw0x1Y"

335 REM &v06Sdata points for legs of platform

336 PRINT '27"*pas 214,305 214,296 214,270 210,270 210,293 “;
337 PRINT "192,275 192,254 189,253 187,254 187,274 ";
338 PRINT "“146,27h4 146,246 142,245 141,246 141,274 “;
339 PRINT "139,27k4 139,280 189,2802"

340 REM PRINT '27"*pas 169,270 166,270 166,275 169,2752"
345 REM &v01Sset color for tower white

346 PRINT '27"*m0Og7hl,1,1viw0x1Y"

354 REM &v0l1Sdata points for tower on platform

355 PRINT '27"*pas 164,289 181,289 191,295 184,333 “;
356 PRINT "181,333 173,3332"

360 REM &vO03Soutline for tower struts

365 PRINT '27'"*m0gOh0,0,0viw0x1Y"

370 PRINT '27"*pas 182,290 182,333 183,333 183,2902"

380 PRINT '27"*pa 166,296 183,296 190,301Z"

390 PRINT '27"*pa 188,307 183,305 168,305Z"

400 PRINT '27"*pa 169,313 183,313 187,3152"

410 PRINT '27"*pa 186,321 183,320 171,320Z"

420 PRINT '27"*pa 171,326 183,326 185,3272"

430 PRINT '27"*pa 174,331 182,331 182,333 173,3332"

440 PRINT '27"*pas 176,331 171,289 172,289 17T7,3312"

450 REM &v01Sdrilling shaft

460 PRINT '27"*mOg6h0,0,0viw0x1Y"

470 PRINT '27"*pas 175,274 181,274 181,121 175,1212"

495 END

Figure D-3. LANDDEMO Source Listing (Continued)
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APHADEMO

Figure D-4 provides a source listing of a BASIC program
that shows a typical data entry form used for inventory
control purposes.

Programming Examples

APHADEMO
S PRINT '27"h"'27"J"
10 PRINT '27'"*ddelT"
15 PRINT '27"&je"
16 PRINT '27"c"
17 PRINT '27"h"
20 REM set default color pairs
30 REM
4O PRINT CTL(208),'27"&v1a1b1¢01"'27"&v1&11"'27"&v1b21"'27"&v1a1b3I"k
'27"&v1ch1"'27"kv1alcSI"'27"&v1b1c61"'27"Ev1x1y71"
50 REM
60 REM define green on black as color pair 1
70 REM and blue on white as color pair L.
80 REM
90 PRINT CTL(208), '27"&1bI"
100 PRINT CTL(208),'27"&vlclxlylzhI"
110 PRINT CTL(208),'27"&a+11C "
115 PRINT '27"h";
120 PRINT CTL(208), '27"&a+17C"'27"&vOUS"'2T&
"&dBCOLOR MAKES DATA ENTRY FORMS MORE READABLE"
130 PRINT CTL(208),""
140 PRINT CTL(208)," "'27"kvOUS" ' 27" )B" '1k&
"Q;;;;i;;;;;;;;;3;5;;;;;3;;;3;;;§§§;3;;;;;;;;;;;;;;;3;;;;;;;3;;;3;5

i
333333333350 1

150 PRINT CTL(208)," "'27"&vOls"'27")B"'1L":"'27"&v02S"'27"&dB" '15&
"HEWLETT-PACKARD / "'27"&dJDATA TERMINALS DIVISION "'27"&vOLS"'27&
"&d€"'27"&a+8C" '27"&v028" ' 27" &dBOrder #"'27"&v01S"'27"[ 92355"'27&
"]-"'27"[6L412-2215 "'27"&vOLS"'27"&d€"'27")B"'14":"

160 PRINT CTL(208)," "'27"&kvOMS"'27")B"'1k&k

R R O S S T
1’9’)’7)!5’!’!)’9’!9"!I'9!’!”!”’t!3l39,))!"5’,”,,!,);)!)!‘)!&
........... "e 5

993935353353

170 PRINT CTL(208)," "'27"&vOMS™'27")B"'14":"'27"&v02S"'27"&dB" '15&
"Bill to:"'27"&dN"'27"[ ERGONOMIC FORMS INC. "ert] "otk
"&vOLS"'27"&d@" '27")B" '14": :"'27"&v025"'27"&dB"'15"Ship to:"'2T&
"&dN"'27" [ HI-VOL DATA OPERATIONS “r2T"] "'27"&vols" ' 27" %d€" ' 2Tk
“yB" Ll

180 PRINT CTL(208)," "'27"&vOlS"'27")B"'1L":"'27"&v02S"'27"&dB" '15&
"Address:"'27"&dN"'27"[ 1235 BIRCHMEAD PL."'27"&a+8C"'27"] "'27&
"&vOLS" '27"&d@" '27")B" '14": :"'27"&v02S"'27"&dB"'15"Address:" ' 2T&
"&AN"'27"[ 3450 LONG BEACH DR. BLDG 3"'27"] "'27"&vOlS"'27"&d€"'2T&
“)B" Ll

190 PRINT CTL(208),'27"&v01S "'27"&vOlsS"'27")B"'1L4":"'27"&v02S" '2T&
"&dB"'15"City"'27"&dN"'27"[ SANTA CARLA "'27"] "'27"&dBState"'27&
"&AN"'27" [CA"'27"] "'27"&dBZip"'27"&dN"'27"[98089"'27"] "'27&
"&vOlUS"'27"&d@" ' 27" )B" '14": :"'27"&v025"'27"&dB"'15"City" ' 27"&dN"&
'27"[ PASAROBLES "'27"] "'27"kdBState"'27"&AN"'27"[CA"'27"] "'27&
"%dBZip" " 27"&dN" ' 27" [97238"'27"] "' 27"&vOkS" ' 27"£d€" ' 27")B" ‘14" ;"

200 PRINT CTL(208)," "'27"&vO4sS"'27")B"'1h&
"Lisssssss#sssssssasshisass®isasasssasalsssissssssss®ssssississisk

.......... B

210 PRINT CTL(208),'27"&v02S "'27"&vO4S"'27")B"'1L4":"'27"&v02S" 2Tk
"&dB"'15" Item  "'27"&vOLS"'27"&d@"'27")B"'1L"."'27"&v025" 2T
"&dB"'15" Product "'27"&vOlS"'27"&d@"'27")B"'14"."'27"&v02S" ' 27k
"&dB"'15" Qty "'27"&vOlUS"'27"&d@"'27")B"'14"." ' 27"&v02S" ' 27"&dB"&
'15'27"&a+TCDescription” ' 27"&a+7C" ' 27"&vOUS" ' 27"&d€" ' 27" )B" ‘14" . "¢
'27"&v025" ' 27"&dB" '15" Units $§ "'27"&vO4S"'27"&d€"'27")B"'14"."&
'27"&v02S" '27"&dB" '15" Total § "'27"&vOlS"'27"&d€"'27")B"'1L4":"&

‘15
220 PRINT CTL(208)," "'27"&vOLS"'27")B"'1k&
ML3555555 5535355555555 H533335333353533535555355334335333333533k
drorseseess 2"'

230 PRINT CTL(208)," "‘27"&vOlsS"'27")B"'14":"'27"&v02S"'15'27&
"[ ooo1 "'27"] "'27"evOls" 27" )B" '14". " ' 27"&v02S" '15' 2Tk
"[938927A "'27"] "'27"kvOkS"'27")B"'14"." 27"4v025" '15'27"[10 "k
'27"] "'27"&vOls" 27" )B" '14"." ' 27"&v025" 15" 27" [FIELD UPGRADE KIT"&
'27"%a+7C" ' 27"] "' 27"&vOls" ‘27" )B" ‘14", "' 27"&v028" '15' 2Tk
“[ 1000.00"'27"] “'27"&vOMS"'27")B" '14"." ' 27"&v02S" '15' 2T&
"[10,000.00"'27"] "'27"kvOlS" ‘27" )B" ' 14":"'15

240 PRINT CTL(208)," "' 27" &vOols" ' 27" )B" ‘14" : " ' 27" &v025" 15 ' 2T&
"[ o002 "'27"] "'27"&vols" 27" )B" ‘14" . " ' 27" "&v025" 15 2T%
"[132426  "'27"] "'2T"&volS" 27" )B" 14", " 2T kv025" '15' 27" [10 “&
'27"] "' 27"&vOLS" ' 27" )B" 14", " 27"&v025" '15' 27" [PRINTER CABLE"'2T&
"ga+11C" ' 27"] "'27"&vOls" ‘27" )B" 14", " ' 27" &v025" ' 15" 2T&
" 80.00"'27"] "'27"&vOols" 27" )B" '14" . " ' 27" kv025" '15' 2T&
“[ 800.00"'27"] "'27"&vols" ‘27" )B" 14" " '15

Figure D-4. APHADEMO Source Listing
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250 PRINT CTL(208),'27"&v02S "'27"&vOLS"'27")B"'14":"'15'27"["'2T&
“gatTC" 2T] "12TV)B" 1N 15 27" [ 27 ka#9C" ' 2T7] " 27")B" 14", "%
1527 [ w7l Tt ) B Il "1 15 27" [ 27" sas2kic” 27" ] 1278

MYBT AN, 15 27" [ 2T ke 11" 27" 27 )B 1N " 115 27" [ 2Tk
"8a+9C" 27" " 27" )B" 14" "' 15

260 FOR A=1 TO 4

270  PRINT CTL(208),'27"&v02S "'27"&vO4S"'27")B"'14":"'15'27"["'27&
"ga+TC"'27"] "'27")B" 14,15 27" [ 2T ka+9C" ' 27"] "' 27")B" 14" . "%
‘15" 27| niart] Tt )BT Il Y15 27" [ 2T sas2lC" ' 2T"] " 2Tk
)BTE, M5 27 [M 27 kas 110" 27" ] " 27" )B" 14", " 15" 27" [ 2Tk
"ga+gc" 27" " 27V )B" 1" 115

280 NEXT A

290 PRINT CTL(208),'27"&v02S "'27"&wOlLS"'27")B"'1L4":"'15'27"["'2T&
"gat7C 27"] " 27)B" 1M, 15 27" [ 27 katoC" 27"] " 27")B" 1k, "k
1527 nia7"] M7 )BT 1. " 15 27" [ 27 kat2lic" 27" ] ' 2Tk
M)BUIN .15t 27 [ 2T katl1C" ' 27"] 27" )B 1N 15 27 [ 2Tk
“ga+9C"'27"] "'27")B"'14":"'15

300 PRINT CTL(208),'27"&v02S "'27"&vOlS"'27")B"'1k&k
199999999 (9999999999 (99999 (9999999999999999999999999 (999999999999&

(99999999992" '15

310 PRINT CTL(208)," "'27"&vOls"'27")B"'14":"'27"&v02S"'27"&dB" '15&
"Entered by "'27"&dJ"'27"[ PAM CALOUBEAN "roTt] M'etk
"gv02SDate "' 27" [09"'27"]/" 27" [01" '27"]/" 27" [B2" ' 2Tk
"] Total Price $ "'27"&dJ"'27"[ 10,800.00 "r27"] "'27"&vols" s
'27"8d@"'27")B" '14":"'15

320 PRINT CTL(208),'27"&v02S “'27"&vOLS"'27")B"'1k&
MA333535335355355555555553555553555553535333333333333333333333333%

33939333339

330 PRINT CTL(208),""

340 PRINT CTL(208)," "'27"&v01S"'2Tk
"&dB >> RED FIELDS INDICATE ERROR << "

350 PRINT CTL(208),'27"h";

355 PRINT CTL(208),'27"b";

360 PRINT '27"h";

Figure D-4. APHADEMO Source Listing (Continued)






Handshaking Protocol

APPENDIX

A handshake’s primary purpose is to control the start and
stop of data transfers between two locations. The HP 2627A
recognizes three types of block-transfer handshakes:

Type 1: No Handshaking. The terminal responds
immediately.

Type 2: DC1 Handshaking. Before responding, the termi-
nal waits until the host sends a DC1 (ASCII deci-
mal value 17).

Type 3: DC2 Handshaking. The terminal waits until the
host sends a DC1.The terminal acknowledges with
a DC2 (ASCII decimal value 18). If theLine/Page
field of the terminal configuration menu is set to
“LINE”, the terminal also sends the host a% (ASCII
decimal value 13). After the host sends a second

DC1, the terminal begins the data transfer.

A block transfer is any data transfer that involves multiple
characters. Such transfers may be initiated by the 8@ key,
an & d sequence (transmit a block of text), a transmit-only

softkey, a status request, or by the @@ or @D key when
in Modify Mode.

The following table summarizes the types of handshaking
for each of the above functions based upon the settings of
the InhHndShk(G), Inh DC2(H), and the Line/Page(D)
fields in the terminal configuration menu, and whether
Block Mode (accessed by the modes selection keys) is en-
abled or disabled.

The following symbols are used:

Y “YES” field setting. Used in InhHndShk(G) and Inh
DC2(H).

N “NO” field setting. Used in InhHndShk(G) and Inh
DC2(H).

L “LINE” field setting in the Line/Page(D) field.

P “PAGE” field setting in the Line/Page(D) field.

* Block Mode enabled.
(blank) Block Mode disabled.

1 Type 1 handshake (No Handshake).

2 Type 2 handshake (DC1 Handshake).

3 Type 3 handshake (DC2 Handshake).

Table E-1. How Terminal Configuration Determines Handshake Protocol

“Strap” Settings Terminal Function
Modify Transmit

G|H|B|D ENTER Mode Status Softkey Esc d
N N L 1 1 2 2 2
N N P 1 1 2 2 2
N N * L 3 X 2 2 2
N N * P 3 X 2 3 2
N Y L 1 1 2 2 2
N Y P 1 1 2 2 2
N Y * L 1 X 2 2 2
N Y * P 1 X 2 1 2
Y N L 3 3 3 3 3
Y N P 3 3 3 3 3
Y N * L 3 X 3 3 3
Y N * P 3 X 3 3 3
Y | Y L 1 1 1 1 1
Y Y P 1 1 1 1 1
Y Y * L 1 X 1 1 1
Y|Y || P 1 X 1 1 1

Note:“X”"—Modify Mode is ignored when Block Mode is enabled.
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Your Comments, Please .. ...

Your comments assist us in improving the usefulness of our publications. Comments are an important part of
the inputs used in preparing updates to manuals.

Please complete the questionnaire, fold it up and return it to us. Feel free to mark more than one box to a
question and to make any additional comments. If you prefer not to give us your name just leave the last part,
name and address, blank. All comments and suggestions become the property of HP.

Thank you for your help.

1. Did you have any difficulty in understanding or applying the material presented in this manual?

[ None [0 Minimal Difficulty [] Difficulty [J Considerable Difficulty

If so:

a. What were the “difficult” areas?

[ Indexing? [0 Depth of coverage? [0 Examples?
[ Organization? [ Omitted information? [ Other (Please explain)

b. How could we clarify these areas?

2. What errors or misleading information have you found in the manual? (Please give page numbers.)

3.  What was your level of programming knowledge before you started using this manual?

[J None (] Beginner [ Intermediate [ Expert

4.  What is your major application of the terminal?

[] Business Adminstration [0 Interfacing [ Medicine
(J General Computation [ Education What kind?
[ Engineering (] Data Entry [ Other

What kind? [ Control

5.  What best describes how you use the terminal?

[J Run programs written by others [J Do applications programming [J Hobbyist
[ Write simple programs [0 Write complex programs O Other
[ Do simple calculations

6. General Comments:

Name:

Address:

Thank you for your help. No postage necessary if mailed in the U.S.A.
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