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1 INTRODUCTION

Digital Equipment Corporation has traditionally been a pioneer in
developing and implementing standards for terminal service
interfaces. The VT100 was Digital’s first terminal based on the
ANSI standard for control sequence encoding (ANSI X3.64). Many of
Digital’s printer and display terminals have since implemented
ANSI and DEC-private controls, and Digital has been an active
participant in the development of new controls. The development
of ReGIS (Remote Graphics Instruction Set) has enabled the
corporation to implement a variety of graphics terminal products,
and establish Digital as a force in the graphics terminal market.

Digital has built a number of terminals based on these interfaces,
and has committed that future terminal products will continue to
support these interfaces to ensure software compatibility for
operating systems as well as application programs. It is expected
that computing terminals and workstations will also emulate these
interfaces in order to take advantage of the large body of
software that already exists for these devices.

The DEC STD 070 Video Systems Reference Manual (or Video SRM)
documents the interfaces to Digital video terminal products. It
is intended to serve as both an implementation specification for
product developers, and as a guide to programmers attempting to
produce software that is transportable across a wide range of
devices. It defines the interfaces in a manner that is
independent of the physical characteristics of a particular device
implementation. Enough flexibility is allowed in the interface
description to permit a wide variety of terminal products to be
produced, while ensuring that software can be designed that can
intelligently make use of the full range of features in a given
product.

As new functions are developed for new terminal products, they
will be added to the Video SRM before final implementation.
Furthermore, an architectural certification process provides a
means of measuring product performance against the Video SRM, and
ensures software compatibility across products.

Products claiming conformance to the architectural specifications

contained in the Video SRM must be submitted for certification
testing and evaluated against the requirements of these standards.

dlilgliltiall
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2 AUDIENCE

There are two intended audiences for the Video SRM. One is the
engineers who design the hardware and firmware for future terminal
products. It is important that these designers have a thorough
knowledge of the functionality required at the device interface in
order to build devices at a reasonable cost that will be interface
compatible with existing software products. The Video SRM
provides a detailed description of the logic required to implement
these interfaces, and thus guarantees that gratuitous changes will
not be introduced.

The second audience for the Video SRM is the software engineers
who design programs that use terminals to implement their user
interfaces. The Video SRM provides these programmers with a
convenient single source of information regarding Digital’s family
of terminals and workstation products. This document enables
those engineers to produce device-independent software without the
need to consult a proliferation of user’s manuals and understand
the discrepancies between implementations.

The greatest benefit of this document is to the Digital customer.
By providing a single point of reference between hardware and
software components designed by the corporation, Digital
significantly reduces consternation and confusion among field
sales and service personnel and satisfies the marketplace that
Digital provides system components that are designed to work
together. T

3 RESPONSIBILITY

Development and maintenance of the DEC STD 070 Video Systems
Reference Manual is the responsibility of the Terminals
Architecture Group, reporting to the Technical Director of the
Desktop Systems Group (DSG). Distribution and control of the
document is handled through the Standards and Methods Control
group of International Standards, Information, and Services
(Is1s).

Section 1 delineates general architectural concepts and
conformance certification criteria applicable to these
requirements.

dlilgliltiail
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4 GENERAL TERMINOLOGY

The following terminology is used throughout this document and
applies across each section.

coding interface - A software or hardware interface through which
bytes of character-coded information are passed between terminal
equipment and an application process across a host port, or
between terminal equipment and a printer across a printer port.

external interface - Product interfaces between a terminal,
personal computer, or workstation, and a remote system.

Host Port - The coding interface between a terminal or terminal
process and an application process, whether the application
process is running inside the terminal or in a host computer.

internal interface - Product interfaces between a terminal
sub-system and software processes running within a terminal,
personal computer, or workstation.

Printer Port - The coding interface between a terminal or terminal
process and a printer.

receive - To accept coded character information across a coding
interface..

service class - A set of functionally related terminal control
operations, associated by a common object type.

transmit - To transfer coded character information across a coding
interface.

user; terminal user - A person operating a terminal device for the

purpose of interacting with some component of a computer system or
network.

dlilgliltial



EL-00070-00 14-Apr-1989 ) . Page 8
VSRM - Introduction Digital Internal Use Only

The following Table of Contents presents an outline of this manual
and serves to point the reader to major areas of information. A
more detailed Table of Contents is available with each section.

CONTENTS

CHAPTER 1 DEC STD 070-1 VIDEO SYSTEMS REFERENCE MANUAL -
CONCEPTS AND CONFORMANCE CRITERIA

1.1 INTRODUCTION . + + + « & o o o o o o« o« o « « . 1=5
1.2 STRUCTURE OF THE MANUAL e e e e o o o e o o . 1=-5
1.3 ARCHITECTURAL STRUCTURE . . « ¢« ¢ o o « o« « o 1-8
1.3.1 virtual Terminals . . . . . . . « « « . . . 1-8
1.3.2 Layers . . . . ¢ « ¢ ¢ ¢ o o o s o o o « o o 1-8
1.3.3 Service Classes . . . ¢« ¢ o« o o o o o o o 1=10
1.4 SCOPE  + v v v v o v e e e e e e e e e e e . 1-11
1.5 ARCHITECTURAL CONFORMANCE o e o o o e e o o 1-12
10501 DEfinitiQnS . . . . ° ° ° ° Y . e e . ° Ky 1-12
1.5.2 User Preference Features . . . . . . . . . 1-14
1.5.3 Rules For Conformance . . . . . « . . « . 1-15
1.6 LEVEL 1 CONFORMANCE e o e o o o o o e e o 1-17
1.6.1 - Conforming Products . . e e e e e e 1-17
1.6.2 Required Functions . . . . . e e e e 1-18
1.6.3 Extensions To Level 1 . . . e e . . . 1=20
1.6.4 Level 1 User Preference Features . . 1-22
1.7 LEVEL 2 CONFORMANCE e s e e e e e o e o o 1-23
1.7.1 Conforming Products . . . . . e o . . . 1-23
1.7.2 Required Functions . . . . . . . o« e 1-23
1.7.3 Extensions To Level 2 . . . . . . . . . 1-23
1.7.4 Level 2 User Preference Features . . . 1-25
1.8 CERTIFICATION « e . e e e e . . 1-26
1.8.1 Certification Test Process e e e e e e e . 1=27
1.8.2 The Waiver Process . . . e+ e « e o <« . 1-28
1.8.3 Resolution Of Open Issues . . . . . 1-28
1.9 CHANGE HISTORY . . v ¢ ¢ ¢ o o o o o o o o & 1-30
1.9

s

Revision 0.0 To AX10 . . . . . . . . . . . 1-30

dlioliltal1



EL-00070-00 ‘ ' 29-Apr-1988 Page 9
VSRM - Introduction ' Digital Internal Use Only

CONTENTS

CHAPTER 2 DEC STD 070-2 VIDEO SYSTEMS REFERENCE MANUAL -
SPECIFICATION PROGRAM STRUCTURE

2.1 INTRODUCTION . . &« o o o o« o o o o o o o o o« o« 2-4
2.1.1 Algorithmic Specification . . . . . . . . . 2-4
2.1.2 Use Of Pascal . . . . . ¢ ¢« ¢« ¢ ¢ ¢ o o« « « 2-4
2.2 SPECIFICATION PROGRAM STRUCTURE . . . . . 2-6
2.3 SUMMARY OF STATE . . . « ¢ o o o o o . . 2=7
2.3.1 Code Extension Layer - Parsing . e e . . 2=7
2.3.2 Code Extension Layer - Graphies . . . . . . 2-8
2.3.3 Terminal Management . . . . . . . . . . . 2-9
2.3.4 Character Cell Display . . . . e+« « . 2-10
2.3.5 Keyboard Processing . . s o s e e . 2-12
2.3.6 Printer Port Extension . . e e e e e e . 2=12
2.3.7 Extensions . . . . . . . . . e e . . 2=12
2.4 . EXECUTIVE PROCEDURES . . . . o o o . 2-13
2.4.1 Executive Loop . . . . . . e e ¢ e « o o 2=13
2.4.2 Event Handling Table . « « « « . 2=15
2.4.3 Device Attributes . .« . .« . . . . 2=21
2.4.4 Device Status Report . . . . . . . . . . . 2=22
2.4.5 Set And Reset Modes e e e e e e+« . . 2=24
2.5 CHANGE HISTORY . . &+ v ¢ ¢ « & « o« o« « « « o« 2-28
2.5.1 Rev 0.0 To AX10 . . . ¢ ¢ ¢« ¢ &« o & « + . 2-28
2.5.2 Rev AX10 To AX1l . . . . ¢ & ¢ o o « « « « 2=29

A more detailed Table of Contents is available with each section.

dlilgliltial



EL-00070-00
VSRM - Introduction

14-Apr-198

CONTENTS

9

Page 10
Digital Internal Use Only

CHAPTER 3 DEC STD 070-3 VIDEO SYSTEMS STANDARD - CODE
EXTENSION LAYER

3.1 INTRODUCTION . . ¢ & + « o s o o o o o o o o« o« 3=7
3.1.1 Scope . . . . . . . . . . 3=7
3.1.2 National Replacement Character Set (NRCS) :

Extension . . . . . ¢ ¢ ¢ ¢ ¢ 4 e e o e . o 3=7
3.1.3 8-Bit Interface Architecture Extension . . . 3-7
3.1.4 Relationship to Terminal Interface

Architecture (TIA) . . . . . . . . . . . . . 3-8
3.2 TERMINOLOGY . . & ¢ « & « o o« o o o « &« « « 3=10
3.3 CHARACTER CODING DESCRIPTION . . . . . . . . 3-12
3.3.1 Character Codes . . e e e e 4 e e e e+ o 3=12
3.3.2 7-Bit Character Sets e e e e e e e e e . 3=12
3.3.3 8-Bit Character Sets . . . . . . « « « « 3-14
3.3.4 Control and Graphic Codes . . . . . . . . 3-16
3.4 SPECIAL CHARACTERS . . + =« ¢ o« « o & o . o 3=17
3.4.1 2/0 (Space) . . ¢« ¢« v o e e e . . e o . 3=17
3.4.2 7/15 (Delete) . . ¢ ¢ ¢« ¢ ¢« ¢ o« o o« o « o 3=17
3.4.3 10/0 & v ¢ v v e e e e e e e e e e . . 3=17
3.4.4 1515 . . . . 0 . 0 e e . . . . 3-17
3.5 -CONTROL CODE EXTENSION TECHNIQUES . 3-18
3.5.1 General Rules . . . e e e e e e e e 3-18
3.5.2 Escape Sequences . . . . . 3-22
3.5.3 Control Sequences . .. 3-23
3.5.4 Control Strings . . 3-28
3.5.5 Parsing Algorithms . . 3-31
3.6 GRAPHIC CODE EXTENSION TECHNIQUES . . . . . 3-59
3.6.1 Description of Shift Functions . . . . . 3-59
3.6.2 Designating Character Sets . . . . . . . . 3-62
3.6.3 The User Preference Supplemental Set (UPSS) 3-62
3.6.4 Default Designation and Invocation . . . . 3-63
3.7 STATE DESCRIPTIONS o e e . . . . e 3-65
3.7.1 Control Sets . . . . . . . . . .« e . 3-65
3.7.2 G=SetsS . ¢« ¢« « v e 4 e 4 e e e e e e e . 3-65
3.7.3 In Use Table . e e e e e e . 3-65
3.7.4 Single shift Functlons « e e e e . 3-66
3.7.5 Environments . . e e e e s e . . 3-66
3.8 CONTROL OPERATIONS . . . . . 3-68

dlilgliltiail



EL-00070-00 14-Apr-1989 . Page 11
VSRM - Introduction Digital Internal Use Only
3.8.1 Announce Subset Of Code Extension
‘Facilities . . . . . . . . . . . . . . . . 3-68
3.8.2 Communications Environment . . . . . . . . 3-=-71

Select 7-Bit Cl Transmission
Select 8-Bit Cl Transmission
3.8.3 Shift Functions . . . . . . ¢« . . . . . . 3=73
Locking Shift Zero (Shift In)
Locking Shift One (Shift Out)
Locking Shift Two
Locking Shift Three
Locking Shift One Right
‘Locking Shift Two Right
Locking Shift Three Right
Single shift Two
Single Shift Three

3.9 CHANGE HISTORY . ¢ ¢ ¢ o « o o« o o o o o o 3-83
3.9.1 Revision 0.2 t0 0.3 . . . . . . . . . . . 3-83
3.9.2 Revision 0.3 to AX10 . . . . . . ¢« « « « . 3-84
3.9.3 Revision AX10 to AaX11 . ... . . . . . . 3-85
3.9.4 Revision AX1l to AX12 . . . . . « . « « . 3-86
3.10 REFERENCED DOCUMENTS e e e e e e e e e e 3-88

A more detailed Table of Contents is available with each section.

dlilgliltiali



EL-00070-00 29-Apr-1988 Page 12
VSRM - Introduction _ Digital Internal Use Only

CONTENTS

CHAPTER 4 DEC STD 070-4 VIDEO SYSTEMS REFERENCE MANUAL -
TERMINAL MANAGEMENT

4 ° 1 INTRODUCTION . . e e . . ° . ° ° . ° Y ° . © ° 4-4
4-1.1 scope - . . . ° ° . ° . ° ° . ° ° . e 4-4
4.1.2 Relationship To TIA e o s+ s « s s e+ o « » . 4=5
4.2 TERMINOLOGY e
4.3 STATE DESCRIPTIONS . . . « ¢ « « o o« o« « « « . 4-8
4.3.1 Device Identification . . e e o o o o o« o« 4-8
4.3.2 Terminal State Declaratlons . . . . 4-10
4.3.3 Status And Test . . . . ¢ ¢ ¢ ¢« ¢« ¢ « « « 4-16"
4.4 DEVICE INITIALIZATION e o o o e e o o o e e 4-17
4.5 CONTROL FUNCTIONS e o e e o o o e e o o o o 4-22
Device Attributes (Primary) . . . . . . . 4=22
Select Conformance Level . . . . . « « « . 4-=27
Device Attributes (Secondary) . . . . . . 4-29
Device Attributes (Tertiary) . . . . . . . 4=31
Identify Terminal . . . . . . . . . « . . 4-33
Secure Reset . . e e e e e e . . e . 4-35
Soft Terminal Reset . . . . e e e « « o+ 4=-37
Device Status Report . . e e e e+ o+ 4-41
4.6 CHANGE HISTORY . . . e e o e o e e o o o 4-44
4.6.1 Revision 0.0 To 0. l e e e e s e e e e e . 4-44
4.6.2 Revision 0.1 To AX10 . . . . . . . . « . . 4-45
4.6.3 Rev AX10 To AX1l . . . .+ « v ¢« v « « « « . 4-4s
4.6.4 Rev AX1l To AX12 . . . ¢ v ¢ ¢ o« « o « « « 4d-46
4.7 REFERENCE STANDARDS e e e e« o o e o o e o 4-50

A more detailed Table of Contents is available with each section.

dlilgliltlai |



EL-00070-00 ‘ - 29-Apr-1988 - Page 13
VSRM - Introduction Digital Internal Use Only

CONTENTS

CHAPTER 5 DEC STD 070-5 VIDEO SYSTEMS REFERENCE MANUAL -
: CHARACTER CELL DISPLAY

5 . l INTRODUCTION Y ° . . PR . . . . . . . . . . . 5—6
50101 Purpose ° Y Y . . . . . Y ° . . . Y . . . . 5-6
'50102 scope . . Y . . o Y Y - Y Y . Y . . o . . . 5-6
5.1.3 Relationship To TIA . . . . . . . « « « « . 5=7
5.2 REFERENCE STANDARDS e e e e e e e o e e « « . 5=-9
5.3 TERMINOLOGY & & &v ¢ ¢ e o o o o o o o « + o« « 5=9
5.4 STATE DESCRIPTIONS . . v « « « « o« « « « « . 5=16
5.401 . Display LOgiC o Y . . . Y . . . o . . . . 5-16
5.4.2 Active Position And Cursor . . . . . . . . 5-16
5.4.3 Modes . . . & ¢ ¢ ¢« v ¢« « « ¢ « o« « o« « « 5-18
5.4.4 Graphic Character Sets . . . . . . . . . . 5=21
5.4.5 Character Renditions . . . . . . « . . . . ©5=22
5.4.6 Character Attributes . . . . . . . . . . 5-24
5.4.7 Line Renditions . . . . . . . ¢« « . <« « . 5=25
5.4.8 Cursor Save Buffer . . . . . « . . . . « . 5=25
5.4.9 Audible Indicator . . . . . . ¢« « ¢« « . . B5-=26
5.4.10 ‘Horizontal Tabulation . . . . . . . . . . B5-=26
5 . 5 STATE SUMMARY . . . . . . . . . . . . . . . 5"27
5.6 SUMMARY OF STATE VARIABLES . . . « ¢« ¢ « « . 5-29
5.7 ~ INTERNAL FUNCTIONS AND PROCEDURES e e e e e 5-30
5.7.1 End Of Line . . . . ¢ ¢« « ¢« « « « « « « . 5-=30
5.7.2 Scroll Up . . . . ¢ + ¢« « ¢« « o« « « « « . 5=30
5.7.3 Scroll Down . . . . +v v v ¢ « + « e « « . 5=31
5.8 SCROLLING REGION . . ¢ . . . . 5-32

Set Top and Bottom Margins
5.9 CHARACTER SET SELECTION . . ¢ ¢ ¢ « o « o =« 5-34
5.10 DISPLAY ATTRIBUTES . . . ¢ « o o e « o « o 5-39

Select Graphic Rendition

Select Character Attribute

Single Width Line

Double Width Line

Double Height Line
5.11 MODE STATES e e e e e e e e e e e e 5-47

Set/Reset Column Mode
Set/Reset Scrolling Mode
Set/Reset Screen Mode

dlilgliltial



EL-00070-00 ) 29-Apr-1988 Page 14
VSRM - Introduction Digital Internal Use Only

Set/Reset Origin Mode B
Set/Reset Insert/Replacement Mod
.Set/Reset New Line Mode

Set/Reset Text Cursor Enable Mode

5.12 GRAPHIC CHARACTER INSERTION AND REPLACEMENT 5-56
Insert or Replace Graphic Character

5.13 CURSOR MOVEMENT . ¢ ¢ ¢ o o o o o o o o o 5-58
Cursor Up
Cursor Down
Cursor Forward
Cursor Backward
Cursor Position
Horizontal/Vertical Position
Cursor Position Report

5.14 CURSOR SAVE AND RESTORE . . . ¢ « <« « « « « b5=69
Save Cursor
Restore Cursor

5.1585 CONTROL CODES . . ¢ ¢ « o ¢ o o o o o o o s 5-73
Warning Bell ’
Back Space
Horizontal Tab
Line Feed
Vertical Tab
Form Feed
Carriage Return
Substitute
Index
Reverse Index
Next Line
Horizontal Tabulation Set
Tabulation Clear

5.16 ERASE, DELETE, AND INSERT e & e o o e e e 5-87
Erase Character
Delete CHaracter
Insert Character
Erase in Line
Selective Erase in Line
Delete Line
Insert Line
Erase in Display
Selective Erase in Display

a1



EL-00070-00 29-Apr-1988 Page 15

VSRM - Introduction Digital Internal Use Only
5.17 CHANGE HISTORY . &+ « + o « o o o o o « « o« o 5-102
5.1701 Rev 004 TO 0.5 o . . Y . . . . . . . . 0 . 5_102
5.17.2 Revision 0.5 To AX10 . . . . . . . « « « . 5-104
5.17.3 Rev AX10 To AX1l . . . . ¢ ¢ ¢ « o« « « « o 5-107

A more detailed Table of Contents is available with each section.

dlilgliltiai1




EL-00070-00 29-Apr-1988 Page 16
VSRM - Introduction Digital Internal Use Only

CONTENTS

CHAPTER 6 DEC STD 070-6 VIDEO SYSTEMS REFERENCE MANUAL -
KEYBOARD PROCESSING

6.1 INTRODUCTION . ¢ & « o o o « o o o o o o o o o 6=7
6.1.1 Keyboard Overview . . . . . ¢ ¢« ¢« ¢« « « o+ « 6=7
6.1.2 Scope . . . . . o« & s s s o 2 s e« . 6=12
6.1.3 Relationship To TIA e e o e s s e & e 2 . 6-13
6.1.4 Coding Interface . . . . . e+ + +« « . . 6-14
6.2 CONFORMANCE REQUIREMENTS . . . . . « « « .« . 6-15
6.2.1 Level 1 Conformance Requirements . . . . . 6-16
6.2.2 Level 2 Conformance Requirements . . . . . 6-17
6.2.3 Level 3 Conformance Requirements . . . . . 6-18
6.2.4 Level 1 Operation . . . . . . . . + + . . 6=19
6.2.5 Level 2 And Level 3 Operation . . . . . . 6-20
6.2.6 Keyboard Character Encoding . . . . . . . 6=21
6.3 REFERENCED STANDARDS AND RELATED PUBLICATIONS 6-23
6.4 TERMINOLOGY . . o « o « « s o o o o« o o « o 6=25
6.5 PHYSICAL KEYBOARD DESCRIPTION . . . . . . . 6-=28
6.5.1 Physical Keyboard Map . . . . . . . . . . 6=-28
6.5.2 Keyboard Map By Logical Key Name . . . . . 6-=30
6.5.3 Recommended Labeling For System Label

SEripPS . & ¢ ¢ 4 4 4 e 4 e e e e e e . . . 6-=36
6.6 KEYBOARD OPERATION AND STATE THAT AFFECTS

USER INTERACTION . . ¢ « &« + « o o« o o« « « « 6=37

6.6.1 Keyboard Output Silo . . . . . . . . . . . 6-=37
6.6.2 Keyboard Action Mode e+ o« .+ . . 6-38

Set/Reset Keyboard Actlon Mode
6.6.3 Auto Repeat Mode . . . . . . . . . . . . . 6-40

Set/Reset Auto Repeat Mode
6.6.4 Visual Indicators . . . . . . . . . . . . 6-44
6.6.5 Audible Indicators . . . . . . . . . . . . 6-45
6.7 KEYBOARD STATE AND OPERATING MODES THAT

AFFECT KEYBOARD ENCODING . . . . . . . . . . 6-48

6.7.1 VTS2 And VT100 (Level 1) Emulation Mode . 6-49
6.7.2 vVT200 (Level 2) And VT300 (Level 3)

Emulation Mode . . . . . . . . . . . . . . 6-50
6.7.3 Cl Transmission Mode . . . . . . . . . . . 6-50
6.7.4 Character Set Mode . . . . « e + « « « o 6=51
‘ Set/Reset Character Set Mode :
6.7.5 Keyboard Usage Mode . . e« « « . . 6-54

Set/Reset Keyboard Usage Mode
6.7.6 Keyboard Dialect . . . . . . . . . « . . . 6-58

dlilgliltiali |



EL-00070-00 29-Apr-1988 Page 17

VSRM - Introduction Digital Internal Use Only
6 08 CURSOR KEYS . . . . . . . . . . . . . . . . 6_60
6.8.1 Cursor Key Mode . . . . . ¢« ¢« ¢« + ¢« +«+ « . 6-60
6.8.2 Cursor Key Codes . . . « e o e o o . 6-61

Set/Reset Cursor Key Mode
6.9 NUMERIC KEYPAD KEYS . . . . . « « o o + o 6-63
6.9.1 RKeypad Application/Numeric Mode « « +« « . 6-63
6.9.2 Enter Key Operation . . « « o« &« o « « . 6-65
Set Keypad Application Mode
Set Keypad Numeric Mode
Set/Reset Numeric Keypad Mode
6.10 EDITING KEYPAD KEYS . . . ¢ ¢« « « « « « + . 6-69

6.11 APPLICATION FUNCTION KEYS . . . . . . . . . 6-70

6.12 LOCAL FUNCTION RKEYS . . ¢« ¢« ¢ « « o « o« « o« 6=72
6.12.1 Hold Screen Key Operation . . . . . . . . 6=72
6.12.2 Print Screen Key Operation . . . . . . . . 6-73
6.12.3 Set-Up Key Operation . . e+ « o e« « + . 6-73
6.12.4 Local Function Key F4 . . . . . . . . . . 6=73
6.12.5 Break Key Operation . . . . . . . . . . 6-74
6.13 MAIN KEY ARRAY - SPECIAL KEYS AND FUNCTIONS 6-75
6.13.1 Control Key Operation . . . . . . . . . . 6=75
6.13.2 Shift Key Operation . . . . . . . . . . . 6=77
6.13.3 Lock Key Operation . . . . e e e e s e+ . 6=77
6.13.4 SPACE Bar Operation . . . . . . . . . . . 6=79
6.13.5 Return Key Operation . . . . . . . . . . . 6-=79
6.13.6 Tab Key Operation e+« e « e o « « « . 6-80
6.13.7 Delete Key Operation . . . . . . . . . . . 6-80
6.13.8 Compose Key Operation . . e « + + .« . . 6-80
6.13.9 Non-Spacing Diacritical Keys « + « + « . . 6-80
6.14 MAIN KEY ARRAY - GRAPHIC CHARACTER KEYS . . 6-81
6.14.1 North American Keyboard (LK201-EE US/UK,
LK201-NA, LK201-AA) . . . « « . . 6-83
6.14.2 British Keyboard (LK20l1-EE US/UK) . « . . 6-85
6.14.3 British Keyboard (LK201l-AE) . . . . . . . 6-87
6.14.4 Flemish Keyboard (LK201l-AB) . . . . . . . 6-89
6.14.5 Canadian (French) Keyboard (LK201-AC) .- . 6-91

6.14.6 Danish Keyboard (2nd, LK201l-ED) . . . . . 6-93
6.14.7 Danish Keyboard (1lst, LK201l-AD) . . . . . 6-95
6.14.8 Finnish Keyboard (3rd, LK201-NX) . . 6-97
6.14.9 Finnish Keyboard (2nd, LK201-NF) . . . . . 6-99
6.14.10 Finnish Keyboard (1lst, LK201-AF) . . . 6-101
6.14.11 Austrian/German Keyboard (2nd, LK201- NG) . 6-103
6.14.12 Austrian/German Keyboard (lst, LK201-AG) . 6-105

6.14.13 Dutch Keyboard (2nd, LK201-NH) . . . . . . 6-107
6.14.14 Dutch Keyboard (1lst, LK201l-AH) . . . . . . 6-108
6.14.15 Italian Keyboard (LK20l1-AI) . . . . . . . 6-110
6.14.16 Swiss (French) Keyboard (LK201-AK) . . . . 6-112
6.14.17 Swiss (German) Keyboard (LK201-AL) . . . . 6-114

dliolitlaf1



EL-00070-00 29-Apr-1988 Page 18

VSRM - Introduction Digital Internal Use Only
6.14.18 Swedish Keyboard (2nd, LK201-NM) . . . . . 6-116
6.14.19 Swedish Keyboard (1st, LK201-AM) . . . . . 6-118
6.14.20 Norwegian Keyboard (2nd, LK201-EN) . . . . 6-120
6.14.21 Norwegian Keyboard (1st, LK201-AN) . . . . 6-122
6.14.22 Belgian/French Keyboard (LK201-AP) . . . . 6-124
6.14.23 Spanish Keyboard (LK20l-AS) . . . . . . . 6-126
6.14.24 Portuguese Keyboard (LK201-AV) . . . . . . 6-128
6.14.25 DECmate/WPS Main Key Array . . . - « « . . 6-130

6.15 COMPOSE OPERATION . . . . . . « « o . 6-134
6.15.1 Compose With The Use Of The COMPOSE Key . 6-134

6.15.2 Compose With The Use Of Non-Spacing

Diacritical Marks . . . . . . . . . . . . 6=135
6.15.3 Composing Arbitrary 8-bit Characters

(vr330/340 Only, Not Mandatory) . . . . . 6-136
6.15.4 Use Of The COMPOSE Key When A Compose Is

Already In Progress . . « « o« « « + « « . 6-138
6.15.5 Use Of The DELETE Key When A Compose Is

Already In Progress . . « « « o o« o o & 6-138
6.15.6 Reystrokes Which Abort Compose Immedxately 6-139
6.15.7 Keystrokes Which Do Not Affect Compose

Directly . .« « ¢ +v ¢« ¢ ¢ o« o « o o« « « o« o« 6=140
6.15.8 Order And Case Within Compose Sequences . 6-140
6.15.9 Composition Conventions . . . . . . . . . 6-141
6.15.10 8~-bit Characters Mode Valid Compose

Sequences . . . . . . e o o o 6-=149

6.15.11 7-bit Characters Mode Valld Compose
Sequences . . . . . . . 4+ e e s+ s « o o . 6=157

6.16 CONTROL CODES AND KEYSTROKES . . . . . . « . 6=170
6.17 SUMMARY OF MODES . . v ©¢ v v 4 e o o« o « « . 6=172
6.18 CHANGE HISTORY . . . e e e e e e« « . . 6=173
6.18.1 Revision 0.0 To 0. l e e e e e e« « o« . 6=-173
6.18.2 Revision 0.1 To 0.2 . . . . . .« . . . 6=176
6.18.3 Revision 0.2 To AX10 . . . . . e« « . . 6=179
6.18.4 Revision AX10 To AX1ll . . 6-181

6.18.5  Revision AXll To AX12 ... .. 6-183

A more detailed Table of Contents is available with each section.

dlilgliltiail



EL-00070-00 29-Apr-1988 | ' Page 19’
VSRM - Introduction Digital Internal Use Only

CONTENTS

CHAPTER 7 DEC STD 070-7 VIDEO SYSTEMS REFERENCE MANUAL -
PRINTER PORT EXTENSION

7.1 INTRODUCTION . . &« &« + ¢ o« o o o« o o o o o o« o« 1=5
7.2 TERMINOLOGY . . « + ¢ « o « o o o o o o o o o 1=5
7.3 STATE DESCRIPTIONS . . . . e e s 4 o e o o o 1-6
7.3.1 Printer Port Flow Control e e e e e e e . 7-6
7.3.2 Printer Port Status . . . . . . . . 7-8
7.3.3 Printer Port Status On Virtual Termlnals . 7-9
7.3.4 Printer Port Communications Environment . . 7-9
7.3.5 Printer To Host Communications . . . . . . . 7-9
7.3.6 Printer Controller Mode . . . . . . . . . 17-10
7.3.7 Auto Print Mode . . . . . ¢ ¢ ¢ ¢ ¢ « + o 1+~11
7.3.8 Print Form Feed Mode . . . . . . . . . « . 171-12
7.3.9 Print Extent Mode . . . . . . e o e« . 1-12
7.3.10 Local Controller Mode (Not Mandatory) . o T1-12
7.3.11 Printer Style . . . . . . . . . . . o 7-13
7.4 TRANSMITTING PRINT DATA . i &« ¢ « o o o o @ 7-13
7.4.1 National Replacement Character Sets . . . 7-18
7.4.2 Display Attributes . . . . . . . . . . . . 7-19
7.4.3 -Trailing Spaces . . . . . . . . . 7-19
7.5 FALLBACK PRESENTATION OF GRAPHIC CHARACTERS 7-20
7.5.1 NRC Fallbacks . . e+ e o« . . T1=20
7.5.2° DEC Special Graphlcs Fallbacks e e e e . . T1=20
7.5.3 DEC Supplemental Fallbacks . . e e . . T1-21
7.5.4 ISO Latin-1 Supplemental Fallbacks e« o« . T1-23
7.5.5 DEC Technical Character Set Fallbacks . . 7-25
7.5.6 DRCS Fallbacks . . . . 7-28
7.5.7 User Preference Supplemental Set Fallbacks 7-28
7.5.8 Control Representation Mode Fallbacks (Not
Mandatory) . . . . . . . ¢ ¢ . ¢ « .+ + . . 1-28
7.6 PRINT OPERATIONS . . . o o e o o 7-30
7.6.1 Print Page Or Scrolllng Reglon e+« « < < 71-30
7.6.2 Print Screen (Not Mandatory) . . . . . 7-30
7.6.3 Print All Pages (Guideline) . . . . . 7-30
7.6.4 Print Line e e e e e e e e e e e e e 7-31
7.7 CONTROL FUNCTIONS . . . ¢ ¢ ¢« « o o« o o« « o 1-32
7.8 GRAPHICS PRINTING . . . e ¢ o + e + <« <« . 1-58
7.8.1 Graphics Print Operatlons e+ &« « « « <« . 1-58
7.8.2 Sixel Printing . . . e+ « « « « « .+ . 17-58
7.9 CHANGE HISTORY . . . e e ¢ & o e 4 e e « . 1-65
7.9.1 Revision 0.0 To AXlO e e 4 « + e e o o« « . 1-65
7.9.2 Rev AX10 To AX11 . . . . . ¢« ¢ ¢« « « « « . 1-65
7.9.3 Rev AX1ll To AX1l2 e e e 4 e« e e « e « . 1-65

A more detailed Table of Contents is available with each section.

dlilgliltiali |




EL-00070-00

VSRM - Introduction

CHAPTER 8

e o o o e« o o o
oJdowum oW

e o o o

WWWW NNNN RRREPE BRRRR

e o o
wNn =

e ¢ o o

e o o
W

e . . . . L] .
L~ -

e o o e o o
AU ses W

AN\ LTIy BT LY

MOODODO®O® OOPOOOOMDMDM®O OOODOMD®P OOOO® ©OOMOD WODOO C 0O M
L) ] ] . . . . L]
LAV WN

g W N

e o o e o o

dlilglilt/ali

29-Apr-1988
CONTENTS

DEC STD 070-8 VIDEO AND PRINTER STANDARDS
REFERENCE MANUAL - REGIS GRAPHICS EXTENSION

INTRODUCTION . . ¢ ¢ « o o o =
Purpose . . .« ¢ « + o o o
SCoOpe . . . 4 e e e e e e
Implementation of ReGIS . .
Reference Standards and Relat

m

Publications . . . . . . .
Terminology . . . . . . .
Modeling the Graphics Syste
Range of Intended Devices
ReGIS Overview . . . . . . .

e o o o o (D e o o o
Q.

e e o o .
e o o o o
e o o e o
e o o o o

ReGIS PHILOSOPHY . . . . . .
Transportability Concepts
Syntax Considerations . .
Semantic Considerations .

e o o o
.

e o o o

e o o o

e e o o

e o o o

e o o o

BASE LOGICAL GRAPHIC DEVICE
Viewing Area Definition .
Viewing Point Attributes .
General Drawing Process

e o o o

e o o o

e o o o

e o o o
.

ReGIS GENERAL SYNTAX . . . . .« . .
Alphabet . . . . . . . . . .
General Grammar . . . . . .

" Argqument Types . . . . . . .
Macrograph Strings . . . . .
Position Arguments « e« e e
Extensibility Requlrements e e e e

BASE ReGIS INSTRUCTIONS
Screen Instruction . . . . . .
Position Instruction . . .
Writing Attributes Instructlon .
Vector Instruction . . . . . . .
Curve Instruction .
Text Instruction . . . . .
Report Instruction . . . . . .
Fill Instruction . . . . . . .

o e & o s o o & 8
.
.

THE EXTENDED LOGICAL GRAPHICS DEVICE . .
Dimensional Displays . . . . . . . . .
Gray Scale and Color . . . . . . .
Text Attributes . . . . . . . . .
Area Attributes . . . . . . . .
Dynamic Attributes . . . . . . .

e o o o

‘Page 20
Digital Internal Use Only

8-10
8-10
8-10
8-10

8-11
8-12
8-15
8-19
8-20

8-22
8-22
8-29
8-31

8-32
8-33
8-35
8-36

8-37
8-37
8-39
8-43
8-49
8-52
8-56

8-58
8-58
8-67
8-69
8-73

- 8-74

8-81
8-87
8-90

8-95
8-95
8-95
8-100
8-102
8-102



EL-00070-00

VSRM - Introduction

e o o o o o
e o o o o
s whek

Lol el sl ol ol ol ol ol o (Ve Vo JVe ) Qo 00 0o o ™ ™ NSNNNdAI9

[eNeNoloNoNoNoNo oo

Co Co Co 0O 0o 00 0o 00 ™ ™ 0

e o o o o o
AUV W

L ] .
=

G0 00 0O CO 0o X 0o ™ O o 0 @
L] (] . . . L] L] L] L] L]

e o o o o o o &
WOoOJdouTs W=

29-Apr-1988

Screen Instruction . . . . . .
Writing Attributes Instruction
Text Instruction e e s e e e
Report Instruction « e e e .
Load Character Set Instruction

OPEN EXTENSIONS TO ReGIS . . . .

Screen Instruction . . . . . .
Position Instruction . . . . .
Writing Attributes Instruction
Text Instruction . . . . . . .
Report Instruction .« e e e s
Flood/Fill Instruction . . . .

INSTALLATION ENVIRONMENTS . . .

ANSI Encoding . . . . . . . .
Bounded Systems . . . . . . .

ReGIS COMMAND COMPLEMENT . . . .

Screen Instruction . . . . . .
Position Instruction . . .
Writing Attributes Instruct1on
Vector Instruction . . . . .
Curve Instruction . . . . .
Text Instruction . . . . .
Report Instruction . . . .
Fill/Flood Instruction . .

Load Character Set Instruction

3

e o o o o o ¢ o o

e o o o o o o

REQUIRED EXTENSIONS FOR RASTER DEVICES

e e o o o e o o

e o o o o o

A more detailed Table of Contents is available with each

dlilgliltlal

Page 21

Digital Internal Use Only

8-103
8-104
8-107
8-112
8-118
8-119

8-122
8-122
8-131
8-132
8-134
8-135
. . 8-138

.
e o o o o o

. . 8-143
. . 8-143
. . 8-145

. . 8-146
. . 8-147
. . 8-148
. . 8-149
. . 8-150
. . 8-151
. . 8-152
. . 8-153
. . 8-154
. . 8-155

section.



EL-00070-00 29-Apr-1988 Page 22
VSRM - Introduction ’ Digital Internal Use Only

CONTENTS

CHAPTER 9 DEC STD 070-9 VIDEO AND PRINTER SYSTEMS REFERENCE
MANUAL - SIXEL GRAPHICS EXTENSION

9.1 INTRODUCTION . . ¢ ¢ ¢ ¢ o o o o o o o o o o« « 9-4
9.1.1 overview . . . . ¢ ¢ ¢ 4+ ¢ 4 e e e s e s . 9-4
9.2 GOALS OF THE SIXEL PROTOCOL . . « ¢« ¢« « « « o 9-5
9.3 TERMINOLOGY . & & ¢ « &+ o o o o o o o o o« « « 9-6
9.4 LEVELS AND EXTENSIONS et e e e e e e e e e . 9=7
9.4.1 Level 1 . . . ¢ & ¢ ¢« ¢ e « 4 o o« s e o« « . 9-8
9.4.2 Level 2 . . ¢ v ¢ ¢ ¢ 4 e e e e e« 2 e « « . 9-8
9.4.3 Extension - Color . . . . ¢ ¢« ¢« ¢« ¢ « « « .+ 9-8
9.5 SIXEL PRINTING . . ¢ ¢ ¢ ¢ o o o o o s o o o+ 9=-9
9.6 PROTOCOL STRUCTURE . . ¢ ¢ ¢ ¢ ¢ ¢« o o o o o« « 9=-9
9.6.1 Sixel Control String . . . . . . . . . . . 9-10
9.7 FORMATING INFORMATION e o e e o o o e o o 9-12
9.7.1 Macro Parameter . . . ¢ « ¢« ¢ ¢ o o o« « « 9=12
9.7.2 Background Select . . . . . . . . . . . . 9-12
9.7.3 Horizontal Grid Size . . . . . « ¢« . « « . 9-13
9.8 PICTURE DEFINITION . . ¢ ¢ o ¢« o o o o o o 9-13
9.8.1 Sixel Commands . . . . . « ¢ + « « « « « « 9-13
9.8.2 Sixel Data . . . . ¢ ¢ v ¢ ¢ 4 o o « o « . 9=21
9.9 CODING ISSUES . . ¢ ¢ o ¢ o o o o o o o o« o« 9=25
9.9.1 CO Codes . . . ¢ v ¢« ¢ ¢ o o« o o o o o« o « 9=25
9.9.2 GL Codes . . v v ¢ v ¢ ¢ « o o o o o « « « 9=25
9.9.3 Cl Codes . e e e e e e e e e e e e e 9-25
9.9.4 GR Codes . . . v ¢ v v v o o o o o o o 9-25
9.10 INITIAL STATES . ¢ ¢ ¢ o« o o o o o o o o o @ 9-26
9.11 ANSI TEXT INTERACTIONS . . e e e e o o 9-26
9.11.1 Entering Sixel Mode . . e e e« « + . . 9-26
9.11.2 While In Sixel Mode . . e e e e . 9-27
9.11.3 Exiting Sixel Mode . . . e e e e 9-28
9.12 FALLBACK . . . . . o . . e e e e e 9-28
9.13 DEVIATIONS . . . . . . e e e e 9-31
9.13.1 vT1i2% . . . . . . . . . e e e e e « .« 9=31
9.13.2 VT240 . e e e . e e e e e e e e . 9-31
9.13.3 LASO . . . . . . . . . . . e e e e . . 9-32
9.13.4 LA100 And LA210 . . . . . e e e e . . 9=32
9.14 CHANGE HISTORY . . . . . e e e e e e e e . 9-33
9.14.1 Revision AX1ll To AX12 . e« « o « . 9-33

A more detailed Table of Contents is available with each section.

a1l |



EL-00070-00 29-Apr-1988 ' Page 23
VSRM - Introduction Digital Internal Use Only

CONTENTS

CHAPTER 10 DEC STD 070-10 VIDEO SYSTEMS REFERENCE MANUAL -
DYNAMICALLY REDEFINABLE CHARACTER SETS EXTENSION

10.1 INTRODUCTION . . + ¢ « « « o« o o o o s« o« « o« 10-4
10.2 TERMINOLOGY . . + &« &« « o « o o. o o o o« o« « 10-5
10.3 FUNCTIONAL DESCRIPTION . . . . . . . . . . . 10-6
10.3.1 Loading Fonts . . . . . . . 10-6
10.3.2 Associating Fonts W1th Character Sets . . 10-6
10.3.3 Designating And Invoking Fonts . . . . . . 10-6
10.3.4 Note On Future Use Of Fonts . . . . . . . 10-6
10.3.5 Cell Matrix Size, Set Size, And Font Usage 10-7
10.4 CONTROL FUNCTIONS . . &« « ¢ « + « s « « « « 10-8
Down Line Load (Font)
10.4.1 Introducer Sequence Format . . . . . . . . 10-10
10.4.2 Command String Format . . . . . . . . . . 10-15
10.4.3 Algorithm . . . . . . . . . . . « « . . . 10-20
10.5 DRCS FONT LOADING EXAMPLES . « « « « . 10-28
10.5.1 Example One . . . . . . . « « + « . 10-28
10.5.2 Example TWO . . . ¢ « « ¢ « « « « « « « o 10-29
10.5.3 Example Three « + + e« e « « « « « « . 10-30
10.6 CHANGE HISTORY .« e e e e e s e s e . . 10-31
10.6.1 Revision 0.0 To AXlO e e e &+« e e« « + e« o+ 10-31
10.6.2 Rev AX10 To AX11l . . . . . . +« « « « « « . 10-31
10.6.3 Rev AX11] To AX12 . . . ¢« ¢ ¢ & « « « « « . 10-31

A more detailed Table of Contents is available with each section.

dilgliltial




EL-00070-00

VSRM - Introduction

CHAPTER 11

11.1

11.2

11.2.1
11.2.2
11.2.3
11.2.4

11.3
11.3.1
11.3.2
11.3.3
11.3.4
11.4
11.5
11.5.1

A more detailed

dlilgliltiai1

29-Apr-1988
CONTENTS

DEC STD 070-11 VIDEO SYSTEMS REFERENCE
USER DEFINABLE KEYS EXTENSION

INTRODUCTION . . ¢ ¢ ¢ « o o o o « o &

FUNCTIONAL DESCRIPTION .
Programmable Keys . .
Default Definitions .
Key Definitions . .
Lock Control . . . .

e o o o o
e o o o o
e e o o o

.

.

.

e o o o o

CONTROL FUNCTIONS . . . .« « +« « « « .

Report UDK Status

User Defined Keys
Introducer Sequence Format . . . . .
Command String Format . . . . . . .
Error Conditions . . . . . . .
Algorithm . . . . . .

UDK KEY DEFINITION EXAMPLES . . . .

CHANGE HISTORY . ¢ ¢ ¢ ¢ o o o o o« o
Revision 0.0 To AX10 . . . . . . .

Page'24

Digital Internal Use Only

MANUAL -

e « o« 11-4

« « o 11-5
« « o 11-5
« « . 1l1-5
« .« .+ 11-5

. . 1l1-6

e o . 11-7
e o . 1l1-11
e o o 11-13
« « . 11-15
. . 11-16

. 11-22

« « . 11-23
« « . 11-23

Table of Contents is available with each section.



EL-00070-00  29-Apr-1988 Page 25
VSRM - Introduction Digital Internal Use Only

CONTENTS

CHAPTER 12 DEC STD 070-12 VIDEO SYSTEMS REFERENCE MANUAL -
TERMINAL SYNCHRONIZATION

12.1 INTRODUCTION . . &« « « « o o o o o s o o « o 12-4
12.1.1 Scope . . . . . e s e e e e o s e o o 12-4
12.1.2 Relationship To TIA e e o e e e e e e o o 12-4
12.2 XON/XOFF FLOW CONTROL . . . +. « « « « « « o 12-4
12.2.1 Protocol . . . . + ¢« ¢ ¢ ¢« ¢ o ¢ o o o o o 12-4
12.2.2 XON And XOFF Points . . . . . . « « ¢« « . 12=7
12.2.3 Receive Buffer Size . . . . . . . . . . . 12-8
12.2.4 Buffer Overflow Prevention . . . . . . . . 12-8
12.2.5 Initialization . . . . . . . « . . 12-11
12.2.6 Other Events That Affect XON/XOFF Stat . 12-11
12.2.7 Reserved Characters . . . . .. ¢« ¢« « « o« « 12-12
12.2.8 Terminal Keyboard Synchronlzatlon e o . . 12-12
12.2.9 Terminal Screen Synchronization (Hold

SCreen) . . . . ¢ 4 4 e e e e e e . . 12-12
12.2.10 Emergency Messages . . . . « « « « « o« o . 12-13
12.2.11 Implied XOFF Rule . . . . . . . . « + . 12-13
12.3 BREAK . . . . . S A X
12.3.1 The Break slgnal e e e e e e e . . 12-14
12.3.2 When Break May Be Transmitted . . . 12-15
12.3.3 Operation Of The Break Key . . . . . 12-15
12.3.4 Receipt Of Break . . . . . e e e e s 12-15

A more detailed Table of Contents is available with each section.

dlilgliltiai!



EL-00070-00 . 29-Apr-1988 Page 26
VSRM - Introduction Digital Internal Use Only

CONTENTS

APPENDIX A DEC STD 070-0A VIDEO SYSTEMS REFERENCE MANUAL -
‘ VTS2 EMULATION

A L ] 1 INTRODUCTI ON L] L] . . “ L] L] L] L] [ ] L] L] . L ] o ® ® A— 5
Aolol Purpose . . . . ° . ° . . . . . . ° . . ° ° A-S
A.l.z SCOpe . . . o . . . Y . . ° Y e . ° ° ° ° e A"S
A.2 STATE DESCRIPTIONS . &+ « ¢ v « o o o o o o« « o A-6
A.z-l Display Y Y Y * . . Y . Y . . . ° ° ° ° . ° A-6
A.2.2 Active Position . . . . . . . ¢ < < . « . . A=T
AOZQB Ta.b Stops, FiXEd . . . . . . . . . . . . . . A"?
A.3 PARAMETERS AND CONSTANTS . « .« ¢ « « « « « « - A-8
A.4 - SUMMARY OF STATE VARiABLES e e o« e o o o « o .. A-8
A.S COMMAND SUMMARY . &« &« o « o o o o o o o s « « A=9
A.5.1 Required Commands . . . . . . « . . . . . A-9
A.5.2 Character Set Extension . . . . . . . . . . A-9
A.5.3 VT52 Printer Port Extension . . . . . . . . A-9
A.5.4 ANSI Printer Port Commands . . . . . . . . A-10
A.5.5 undefined Functions . . . . . . . . . . . A-1l1l
A.5.6 Programming Guidelines . . . e « « o « o A-11
A.6 GRAPHIC CHARACTER REPLACEMENT e e e o s o o A-12
Replace Graphic Character
A7 CONTROL FUNCTIONS . . « « + o « o « o +« . . BA-13

Identify
Enter VT52 Emulation Mode
Exit VT52 Emulation Mode
Enter Alternate Keypad Mode
Exit Alternate Keypad Mode
Enter Graphics Mode
Exit Graphics Mode
Cursor Up
- Cursor Down
Cursor Right~
Cursor Left
Cursor Home
Direct Cursor Address
Back Space
Horizontal Tab
Line Feed
Carriage Return
Reverse Line Feed
Erase To End of Line
Erase To End of Display

dlilgliltiali




EL-00070-00

29-Apr-1988

VSRM - Introduction

A.8
A.8.1

Page 27
Digital Internal Use Only

EXTENSIONS TO THE VT52 EMULATION ARCHITECTURE A-36

Print Functions

Enter Auto Print Mode

Exit Auto Print Mode

Enter Printer Controller Mode
Exit Printer Controller Mode
Print Cursor Line

Print Screen

CHANGE HISTORY . .

Revision 0.3 To Rev 1.

Rev AX10 To aAXll

.

.

3

A-36

A-43
A-43
A-44

A more detailed Table of Contents is available with each section.

dlilgliltial!




EL-00070-00 29-Apr-1988 i Page 28
VSRM - Introduction Digital Internal Use Only

CONTENTS

APPENDIX B DEC STD 070-0B VIDEO SYSTEMS REFERENCE MANUAL -
PROGRAMMER'’S GUIDE

B.1l INTRODUCTION e 4 s o s o s e s s s o e« e« o « B=5
B.1.1 SCOPEe . + o « ¢ « o o o o o o o & o o« o o o B=5
B.2 GENERAL PROGRAMMING GUIDELINES . . . . . . . . B-6
B.2.1 Levels Of Abstraction . . . . . . . . . . . B=6
B.3 COMMUNICATION CONTROLS e o o ¢ o & +« o« « « . B=8
B.3.1 Text Attributes . . . . . . . .. .. . . . B-8
B.4 CONTROL CODE EXTENSION TECHNIQUES . . . . . . B-=9
B.4.1 Designing Control Sequences . . . . . . . . B=9
B.4.2 Terminal Initialization . . . . . . . . . B-10
B.5 TERMINAL MANAGEMENT . . . ¢« ¢ « o « o« &+ « o« B-13
B.5.1 Device Identificatiom . . . . . . . . . . B-13
B.5.2 Device Control e ¢ e« o « « o e « o« &« « o B=-13
B.5.3 Device Status And Test e o + s « s« o « « B=15
B.5.4 Text Cursor Enable Modes . e« « + « « « . B-15
B.6 LOCAL FUNCTIONS . . . &« « « ¢ « o o« « « o« « B=16
B.7 SYNCHRONIZING THE APPLICATION AND TERMINAL B-16
B.7.1 Auto Repeat . . . . . . . . ¢« « « +« « . . B-16
B.7.2 Typing Ahead « « + +« 4 + « « e « « « « . B-=16
B.8 ReGIS GRAPHICS PROGRAMMING . . . . . . . . . B=17
B.8.1 Syntax . . . « + « +« +« « « +« e .« . B=17
B.8.2 The Writing Command e ¢ + e + 4 e « « .« . B=21
B.8.3 Screen Instruction . . . . . . . . . . . . B-=25
B.8.4 Macrographs . . . e« « +« « « « « « <« . B=26
B.8.5 Macrograph Constructs « « « « +« « « « « . B=26
B.8.6 Macrograph Invocation . . . . . . . . . . B=27
B.8.7 Macrograph Storage e s e e s+ & e e« « « . B=27
B.8.8 Macrograph Utility . . . . . . . . . . . B-28
B.8.9 The Text Command e « +« « « « « « « <« <« .« B=34
B.8.10 Color Mapping . . « « « « . B=39
B.8.11 Integration Of Graphlcs And Text « « « <« . B=40

A more detailed Table of Contents is available with each section.

dlilglilt/ati |



EL-00070-00

29-Apr-1988 Page 29
VSRM - Introduction Digital Internal Use Only
CONTENTS
APPENDIX C DEC STD 070-0C VIDEO SYSTEMS REFERENCE MANUAL -
PRODUCT REFERENCE
c.1 PRODUCT/ARCHITECTURE MATRIX . . . . « « « « . C=-4
c.2 RAINBOW 100A COMPUTING TERMINAL / 07-JAN-83 . C-5
c.3 DECMATE II WORD PROCESSING STATION /
20-JAN=83 . . . . ¢ 4 ¢ 4« e e e 4 e e e e . C-12
Cc.4 PROFESSIONAL COMPUTING TERMINAL / 20-APR-83 c-19
C.5 VT240,/VT241 TERMINAL / 14-NOV-83 . . . . . . C-26
Cc.6 VAXSTATION WORKSTATION / 10-JUL-84 e « + . C€=33
Cc.7 vVT220 VIDEO TERMINAL / 27-0CT-84 . . . . . . C(C-39

A more detailed

faliloliltiail

Table of Contents is available with each section.



EL-00070-00 29-Apr-1988 Page 30
VSRM - Introduction Digital Internal Use Only

CONTENTS

APPENDIX D DEC STD 070-0D VIDEO SYSTEMS REFERENCE MANUAL -
DOCUMENTED EXCEPTIONS

D ° 1 INTRODUCTION . . . . . ° e . . . . . . e ® . . D-4
D.2 RESET TO INITIAL STATE . ¢ - « « « « « « « « « D=5
D.3 ANSWERBACK . . . « « + « 2 o o o« o o « o« o« « o D=9
D.3.1 Description . . . . . . . « ¢« +« ¢« « « « « o D=9
D.3.2 Control Function . . . . . . . . . . . . . D=10
D.4 DEVICE TEST AND STATUS . . . . . . . . . . . D-11
D.5 SEND/RECEIVE MODE . . . . . . .« « « « « « o D-12
D.6 AUTO WRAP MODE . . . + +« ¢ « o « o« « s« o« o« o» D=13
D.6.1 Description . . . . . . . . . . ¢ <« « « o D=13
D.6.2 Control Function . . . . . . . . . . . . . D-15
D.7 CONTROL REPRESENTATION MODE . . . . . . . . D=-=16
D.8 SCREEN ALIGNMENT . . . . « + « « « o o« o« « - D=-18
D.9 LOCAL FUNCTION KEYS . . . «. o « o« o » o « » D=20
D.10 CHANGE HISTORY . . ¢ ¢ « o ¢ « o o« « o« « « o D=22
D.10.1 Rev AX10 To AX11 . . . . . . . « . « . . . D=22

A more detailed Table of Contents is available with each section.

dlilglilt/ali |



EL-00070-00 29-Apr-1988 - Page 31
VSRM - Introduction Digital Internal Use Only

5 REFERENCED DOCUMENTS

The following corporate, national, and international standards
apply to the interfaces defined within DEC STD 070 and are
referenced herein.

Digital Standards

EL-00052-00 DEC STD 052-0 Operational Requirements
for Serial Terminals and Computer
Interfaces Operating as DTEs Connected
to EIA RS-232-C or CCITT V.28 Modems

EL-00052-01 DEC STD 052-1 Operational Requirements
for Serial Terminals and Serial System
Interfaces Operating as DTEs Connected
to EIA RS-232-C or CCITT V.28

EL-00070-01 DEC STD 070-1 Video Systems Reference
Manual - Concepts and Conformance Criteria

EL-00070-05 DEC STD 070-5 video Systems Reference
Manual - Character Cell Display

EL-00070-06 DEC. STD 070-6 Video Systems Reference
Manual - Keyboard Processing

EL-00070-07 - DEC STD 070-7 vVideo Systems Reference
Manual - Printer Port Extension

EL-00107-00 DEC STD 107-0 Ditigal Standard for
Terminal Keyboards - Standard Keyboard
Layouts

EL-00138-00 DEC STD 138-0 Registry of Control

Functions for Character-Imaging Devices
EL-00169-00 DEC STD 169-0 DEC Standard Coded

Graphic Character Sets for Hardware
and Software

Copies of Digital Standards Can be obtained from Standards and
Methods Control, $ VTX SMC, JOKUR::SMC, DTN 287-3724, or CTS1-2/D4.

Please provide your name, badge number, cost center, mailstop, and
ENET node when ordering.
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Other Digital Documents

A-SP-LK200-A-0 LK200 Functional Specification
A-SP-LK201-A-2 LK201 Keyboard Design Specification

Specifications are available from any Microfilm Reference File
(35mm aperture "tub").

ANSI And ISO Standards

ANSI X3.4 - 1986 American National Standard Code for
Information Interchange (ASCII character
set)

ANSI X3.41 - 1974 American National Standard Code Extension

Techniques for use with the 7-Bit Coded:
Character Set of the American National
Standard Code for Information Interchange

ANSI X3.64 - 1979 Additional Controls for use with American
National Standard Code for Information
Interchange-

ANSI X4.23 - 1982 Reyboard Arrangement for Alphanumeric
Machines

ANSI X3.122-1986  Computer Graphics Metafile

(I1S8632-1986)

ANSI X3.124-1985 Graphical Kernel System (GKS)

(I87942-1985)

dpANS X3.134.1-1985 8-bit ASCII Structure and Rules

dpANS X3.134.2-1985 7-bit and 8-bit ASCII Supplemental
Multinational Graphic Character Set

IS0 646 Information Processing /
7-Bit Coded Character Set
for Information Interchange

ISO 2022:1986 ) Information Processing /

ISO 7-Bit and 8-Bit Coded Character Sets -
Code Extension Techniques
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ANSI AND ISO STANDARDS (Continued)

ISO 6429:1988 Information Processing /
Control Functions for Coded Character Sets

(unnumbered) ISO Register of Coded Character Sets
' for Use with Escape Sequences

ISO 8859-1:1987 Information Processing /
8-Bit Single-Byte Coded Character Sets -
Part 1 : ISO Latin Alphabet Nr 1;

Copies of ANSI and ISO Standards can be obtained from local
Digital Libraries and the American National Standards Institute,
1430 Broadway, New York, NY 10018, telephone (212) 354-3300 X479.
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VIDEO SYSTEMS REFERENCE MANUAL

Concepts and Conformance Criteria

Document Identifier: A-DS-EL00070-01-0 Rev. AX10, 15-May-1983

ABSTRACT: This section describes the conformance requirements for
devices implementing the Video Systems and intending to be
certified as conforming implementations.

APPLICABILITY: SARA Formal Cross-Component Standard. Mandatory
for Engineers designing hardware for terminal products and
Software Engineers designing programs using terminal interfaces.

STATUS: FOR REVIEW ONLY

| This document has been placed in the SARA "Formal |
| Cross-Component Standard" category. The material contained |
| within this document is assumed to define mandatory standards |
| unless it is clearly marked as (a) not mandatory or l
| (b) guidelines. Material which is marked as "not mandatory" is |
| considered to be of potential benefit to the corporation and |
| should be followed unless there are good reasons for |
| non-compliance. "Guidelines" define approaches and techniques |
| which are considered to be good practice, but should not'be |
| considered as requirements. The procedures for modifying or |
| evolving this standard are contained within the contents of |
| this document. |
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1.1 INTRODUCTION

The Video Systems Reference Manual (or Video SRM) documents the
interfaces to DEC video terminal products. It is intended to
serve as both an implementation specification for product
developers, as well as a guide- to programmers attempting to
produce software which will be transportable across a wide range
of devices. It defines the interfaces in a manner which is
independent of the physical characteristics of a particular device
implementation. Enough flexibility is allowed in the interface
description to permit a wide variety of terminal products to be
produced, while insuring that software can be designed that can
intelligently make use of the full range of features in a given
product.

As new functionality is developed for new terminal products, it
will be added to the Video SRM before final implementation.
Furthermore, an architectural certification process provides a
means of measuring product performance against the Vvideo SRM, and
ensures software compatibility across products.

Products claiming conformance must be submitted for certification
" testing and evaluated against these standards.

1.2 STRUCTURE OF THE MANUAL

Terminal technology has become increasingly complex as the
emphasis in computer system design has shifted from performing
mathematical and scientific calculations to making information
services readily accessible to the public. Even so-called "dumb
terminals" of today incorporate a wide range of capabilities that
bridge all aspects of computer architecture and design. 1In order
to reduce this complexity to a state which 1is comprehensible to
those who are not intimately familiar with these technologies,
this manual has been broken wup into sections which describe
different functional components of a typical terminal system.
Although there is some interaction between these components, they
are described in such a way that they can more or less stand
alone.

The sections of this manual include descriptions of the following
components:

o Code Extension Layer - defines 7 and 8 bit character
processing; defines escape and control sequence parsing;
defines compatibility with. DEC STD 169 for hardware,
including graphic code extension techniques.
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A}

o Terminal Management - defines basic device independent
terminal management functions.

o Character Cell Display - defines Level 1 and Level 2
operation for character cell display devices.

o Keyboard Processiné - defines use of the LK201 keyboard
' in terminals.

o Printer Port - defines the display terminal to printer
interface.

0 ReGIS Graphics - defines descriptor graphics protocol for
Base ReGIS and Raster Extensions.

o Sixel Graphics - defines serial protocol for image
transfer. v .

o Dynamically Redefinable Character Sets - defines loading
and designation of Dynamically Redefinable Character Sets
("soft" character sets).

0 User Definable Keys - defines loading and invocation of
User Definable Keys (programmable function keys).
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These components have the following functional relationship in the
design of an actual terminal product:

Components of a Terminal System
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1.3 ARCHITECTURAL STRUCTURE

Terminals are an important part of any communications scheme. The
earliest computer communications was performed wusing coded
character sets and control functions. This document describes in
detail some portions 'of an architectural model which-provides a
consistent and uniform basis for the development of terminal
service interfaces.

1.3.1 Virtual Terminals

The architectural model is built around the concept of ’Virtual
Terminals’, which wvirtualize the interface to real physical
terminals. "A virtual terminal is a model which defines an
abstract terminal in terms of 1logical functions that can be
implemented differently on different real terminals; therefore a
virtual terminal consists of a real terminal and a protocol
adaptor." (Electrical Communication, VvVol. 56, No. 1, 1981). The
virtual terminal interface consists of a number of disparate
service classes, or sets of functions.

1.3.2 Layers

The architecture is layered in an attempt to group those sets of
functions together which perform similar services within the
communications structure.

The architecture is broken down broadly into three functional
layers. These layers are referred to as the Code Extension layer,
the Presentation Service Class layer,, and the 1Input Processing
layer. In addition, there is a set of management functions which
operate across layers.

Input Processing
Terminal

|

! 4

| Presentation Service Class
Management |
l

Code Extension Layer

The purpose of layering the architecture is to separate components
which are logically distinct, allowing components in one layer to
be modified or replaced without impacting components in the other
layers of the architecture. For example, the incorporation of a
new keyboard interface would not necessarily affect the
presentation protocol, or the syntax of the communications
interchange.



VSRM Concepts and Conformance Criteria- EL-00070-01 Page 1-9
*%*%* COMPANY CONF - DEC Internal Use Only 15-May-1983

1.3.2.1 Code Extension Layer -

The lowest layer of the architecture is referred to as the Code
Extension Layer. This 1layer includes all services which form a
‘part of the interface into the communications environment, as well
as the syntax, or coding, of data and control functions.

Since all of the existing terminal services use character coded
data and controls (referred to as "ASCII stream"), this layer
currently includes the following functions:

o Communications Controls (such as XON/XOFF
synchronization, padding, etc.)

0 ANSI Parsing (separation of controls and data)
o Graphic Character Coding (7-bit and 8-bit environments)
In the future this layer may be extended or replaced with other

interfaces into DECnet, 1ISDN, X.25, etc., without affecting the
overall structure of the architecture.

1.3.2.2 Presentation Service Class -

The next layer is referred to as the Presentation Service Class
Layer. This layer includes all services which directly provide
imaging information. Output to the terminal is presented in the
form of data types, whose structure and operations are unique to
each service class definition. The only service «class currently
defined for this 1layer 1is the Character Cell Display. Future
architectural development may include the definition of the
following service classes:

o Character Cell Printer

o0 Proportionally Spaced Printer
0 Videotex

o Image Transfer

o Voice
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1.3.2.3 1Input Processing -

The upper layer of the architecture is referred to as the Input
Processing Layer. This layer includes all services which relate
to the processing of data entered into the terminal by the
terminal wuser. Currently the only such device is the corporate
standard keyboard, but this may be extended in the future to
include other entry devices (such as voice input, mice,
digitizers, etc.).

This layer also may be extended to include 1local processing
functions such as editing of text and graphics. It should be
noted that the services provided at this layer may utilize the
various services of the Presentation Service Class Layer in order
to execute the functions they provide. For example, ,a field
editor might wuse ANSI text, ReGIS text, Videotex text, Teletex
text (or even voice I/0) to perform the same requirements of
processing field input.

1.3.2.4 Terminal Management -

Terminal Management functions operate across the other layers of
the architecture. These functions include all services which
provide for identification, negotiation, and management of device
resources. Examples of these services include Device Attributes
(DA), Soft Terminal Reset (DECSTR), and other control functions
which affect the .physical state of the terminal device. 1In the
future this layer may include multiplexing of wvirtual terminal
connections (Virtual Terminal Management), service class
selection, and window management (multiple display windows).

1.3.3 Service Classes

Within each layer of the architecture there may be classes of
service. Functions within a layer are grouped into classes
according to their logical relationship. For example, character
oriented text displays might form a service <class at the
presentation layer which is distinct from a graphics protocol
using logical pixel addressing. Furthermore, character oriented
keyboard processing would form a class at the applications layer
distinct from a forms editing protocol. By separating these
functions according to classes it is possible to build a variety
of compatible products which conform to a common set of functions
within a given class of operations. .
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1.4 SCOPE

The interfaces defined within this specification apply to both
internal and external product interfaces. External interfaces are
interfaces between a terminal, personal computer or workstation
.and a remote system. Internal interfaces are interfaces between a
terminal sub-system and software processes running within a
terminal, personal computer or workstation.

* *

host system

terminal system

*

%
I physical I virtual * e cees : application :
| terminal | terminal * c e teceeeceeenn | process
I I * | |
.......................... * - ... e w ... ... =
<hardware> <firmware> * <communications link> @ <software>

*

%*

* EXTERNAL INTERFACE

*
terminal system

| l * |
| physical | wvirtual * application |
| terminal | terminal * process |
| | * l
.......................... Koo owowoeooeowoeoee=oa
<hardware> <software/ * <(software>
firmware> *
*
* INTERNAL INTERFACE

External and Internal Terminal Interfaces
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1.5 ARCHITECTURAL CONFORMANCE

The Video Systems Reference Manual is based on a modular
architectural structure made up of discrete components which can
be combined in a variety of ways to meet evolving product needs
and requirements. For purposes of defining conformance, service
class interfaces can be further subdivided into levels,
extensions, and exceptions. The following definitions describe
these concepts.

1.5.1 Definitions
1.5.1.1 Levels -

Levels reflect an agreement between software and hardware on a
fixed group of functions within a class of operations that are to
be adhered to for some period of time. When significant new
functionality is required to be added, a new level will be defined
and agreed to, which will be a super set of the 1levels below.
Lower 1levels of the architecture may be discontinued from use as
new higher levels are defined. The decision to discontinue a
lower level will—be based on marketing and product requirements.

Each level will consist of a number of functions which must be
included .in all products claiming to implement that level. These
functions are referred to as "required". When a level n function
is wused 1in level n+l operation, it must be defined in such a way
that it will not affect any level n state differently than it does
in 1level n, to insure compatibility for 1level n conforming
software running in level n+l.

The advantage of having levels is that software can be written to
a specific level of functionality based on hardware availability
and compatibility requirements, and will be guaranteed all of the
functionality of that level and all lower levels. As new levels

are adopted, terminals can be upgraded to support the new levels .-

without losing compatibility with existing software. Likewise,
software can be intelligently upgraded to support new terminal
products without 1losing backwards compatibility with previous
levels of the architecture.

1.5.1.2 Extensions -

In order to minimize the number of service classes and levels
supported by the architecture, and still meet a wide variety of
product needs, each level of the architecture will have certain
defined extensions. Extensions are fully specified by the
architecture, but are optional to product implementors claiming to
conform to a particular level of the architecture. (Products may,
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in fact, permit the customer to optionally purchase extensions.)
Functions which are included as extensions are not guaranteed to
software, and therefore conforming software should not be
dependent on those functions to operate in a logical and reliable
manner. For example, 132-column mode is an extension to the
Character Cell Display service class, and thus might not be
included in all products. Software should be designed in such a
way that it will behave in a logical manner if this feature is not
present in a particular terminal product.

1.5.1.3 Exceptions -

Each 1level may also include a set of "exceptions". These
functions are not required by product implementations, and are not
to be used by conforming software. For example, Tektronix 4010
emulation might be required by particular products, but not be a
part of the architecture because DEC software did not want to
support this feature. The interface, however, would be documented
and included as an appendix to the architecture, so that products
implementing this feature could do so in a compatible manner.

Products must get management approval before using exceptions to
the architecture, and any new exception specifications must be
approved by the Terminal 1Interface Architecture Review Board
before being implemented. : :

1.5.1.4 Exclusions -

In rare cases there may be certain functions which are explicitly
excluded from a given level. This will typically be done to
clarify that a particular function is not allowed for
implementation at that level.

1.5.1.5 Waivers -

Products which cannot pass certification cannot claim conformance
with the architecture wunless they receive a formal waiver from
Terminals -and Workstations management. The following are examples
of conditions for which a waiver might be granted:

1. If a product wished to implement functions which were not
previously defined by the architecture, and were not
warranted to be general enough to reguire new
architectural development.



VSRM Concepts and Conformance Criteria EL-00070-01 Page 1-14
*** COMPANY CONF - DEC Internal Use Only 15-May-1983

2. If a product were incapable of properly implementing a
defined function for sound technical reasons, but in
other ways conformed to the architecture.

3. If a product conforming to a certain level wished to
include functions defined by a higher level, but not
implement all of the functions of that level.

Waivers are intended to be used to resolve time-to-market issues
and are temporary. Products not conforming are expected to come
into conformance by changing the product, or by changing the
architecture through the Architecture ECO process.

1.5.1.6 Deviations -

Deviations represent permanent non-conformance with the
architecture. Deviations apply only to products which were
developed before the architecture was defined, but are in general
conformance with the architectural specifications. New products
are not allowed deviations.

1.5.1.7 ©UNDEFINED Operations -

Occasionally there are operations whose effect cannot be
guaranteed to be the same in all implementations. Such operations
shall be 1identified 1in both the architectural and product
specifications as UNDEFINED. Software conforming to the
architecture shall not use UNDEFINED operations. Every attempt
will be made to minimize the number of UNDEFINED operations in the
architecture, since software that executes UNDEFINED functions may
not operate the same on all terminal products.

1.5.2 User Preference Features

Certain states of the terminal are defined as "User Preference
Features". User Preference Features that have a coded
representation for interchange with a host are indicated to be of
a specia; status in this specification.

The terminal user should be in charge of the state of all User
Preference Features, not the general application program.
Conforming software applications shall not change the state of any
User Preference Feature, except in response to an explicit
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request by the terminal user. It is preferred that these requests
be handled as an operating system service. 1In cases where these
services are not provided by the operating system, and these
functions are changed by an application program, the operating
system must be notified.

1.5.3 Rules For Conformance

Terminal and Workstation products will be required to provide
standard interfaces for the purpose of synchronizing hardware
product release with software product support. To this end, it is
important that products claiming to conform to the architecture
should follow certain guidelines in implementing the architectural
interfaces. Products should not be excluded from implementing
features not defined by the architecture. However, it should be
made clear in both the architectural and product documentation
that these features are not guaranteed in all products, and should
not be used by conforming software. Products should not be
allowed to selectively implement portions of the architecture
without receiving an explicit. waiver from Terminals and
Workstations management prior ‘to beginning any product
development, as —this will render the architecture useless in
determining cross-product compatibility.

1.5.3.1 Hardware/Firmware Conformance -

1.5.3.1.1 Levels - Terminal hardware/firmware claiming to conform
to Level n:

1. shall implement ALL functions of the lowest defined level
to Level n,

2. may NOT implement any functions defined by a higher level
unless it implements all of the functions of that level
(in which case it would conform to the higher level),

3. may NOT implement any function not defined in any level
(unless it is included 1in an appendix to Dboth the
architectural and product specifications and «clearly
identified as an exception to the architecture).

For example, a conforming Level 1 implementation cannot leave out
bold, since it 1is a Level 1 function (however, bold may be
implemented either by increasing the intensity or the number of
" pixels). A conforming Level 1 implementation cannot implement any
Level 2 functions (or it must implement all of the Level 2
functions, in which case it is a Level 2 conforming terminal).
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1.5.3.1.2 Extensions -

Terminal hardware/firmware claiming to implement an extension
shall implement ALL functions of that extension and the associated
conformance 1level, but need not implement any lower level
extensions, wunless specifically required by the specification of

" the-extension.

1.5.3.1.3 Exceptions -

Finally, a conforming terminal may NOT implement any VT100/VT125
function that has been excluded from all of the levels by this
document, unless it has been included in an appendix to this
document. Such functions - will be defined for backward
compatibility with existing terminals. However, conforming DEC
software shall NOT use those functions defined in an appendix.

1.5.3.2 Software Conformance -

1.5.3.2.1 Levels - Software claiming to conform to Level n:
1. may use ANY functions in the 1lowest defined 1level to
Level n,
2. shall NOT use any functions of levels higher than n,

3. shall NOT use any functions defined in an appendix of the
SRM, -

4. shall NOT depend on product-specific side effects which
are left UNDEFINED by the architecture.
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1.5.3.2.2 Extensions -

Software supporting an extension may use any function in that
extension (and any extensions which are required to support that
extension), but shall use the functions in such a way as to make
the software modular with respect to extensions when it makes
sense to do so. Furthermore, software that supports an extension
shall operate in a sensible way if that extension is NOT present
in the terminal. The intent of this requirement is two-fold.
First, no conforming software should ever blindly assume that it
is using a terminal with an extension which it requires. All
software must verify that its environment is correct. Second, if
the software determines that it does not have the required
facilities, it must behave rationally. This could mean that
certain features of the software are inoperative. or, if the
entire software package requires an extension (e.g., DECgraph and
ReGIS), then rational behavior means exiting gracefully with an
appropriate informational message.

1.6 LEVEL 1 CONFORMANCE

Level 1 of the architecture— provides a compatibility mode for
software designed to operate with the VT100 family of display
terminals, specifically the VT102 display terminal and VT125
graphics display terminal.

1.6.1 Conforming Products

For a list of conforming Level 1 products, consult the appendix
"Product Reference”.
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1.6.2 Required Functions
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The following controls‘are required for all conforming Level

implementations.

NUL
SPACE

SHIFT IN (LOCKING SHIFT ZERO)
SHIFT OUT (LOCKING SHIFT ONE)

SINGLE SHIFT TWO
SINGLE SHIFT THREE

IDENTIFICATION
DEVICE STATUS REPORT

SET TOP AND BOTTOM MARGINS

SELECT CHARACTER SET to GO,

ASCII
Line Drawing
SELECT GRAPHIC RENDITION
Normal
Bold
Blink
Underscore
Reverse Video
SINGLE WIDTH LINE
DOUBLE WIDTH LINE
DOUBLE HEIGHT LINE TOP
DOUBLE HEIGHT LINE BOTTOM
Set/Reset Mode
SCROLLING MODE
SCREEN MODE
ORIGIN MODE
NEW LINE MODE
KEYBOARD ACTION MODE
AUTO REPEAT MODE
CURSOR KEY MODE
KEYPAD MODE
CURSOR UP
CURSOR DOWN
CURSOR FORWARD
CURSOR BACKWARD
CURSOR POSITION

HORIZONTAL/VERTICAL POSITION

CURSOR POSITION REPORT
SAVE CURSOR

RESTORE CURSOR

BEL

BACK SPACE

HORIZONTAL TAB

LINE FEED

Gl

NUL

SP

SI (LSO)
SO (LS1l)
§s2
SS83

DECID
DSR

DECSTBM

SGR

DECSWL
DECDWL
DECDHLT
DECDHLB
SM,RM
DECSCLM
DECSCNM
DECOM
LNM

KaM
DECARM
DECCKM
DECKPAM, DECKPNM
cuu

CuD

CUF

CuB

Cup

HVP

CPR
DECSC
DECRC
BEL

BS

HT

LF

Page 1-18



VSRM Concepts and Conformance Criteria EL-00070-01
*** COMPANY CONF - DEC Internal Use Only 15-May-1983

VERTICAL TAB VT
FORM FEED FF
CARRIAGE RETURN CR
SUBSTITUTE SUB
INDEX ' IND
REVERSE INDEX RI
NEXT LINE : NEL
HORIZONTAL TABULATION SET HTS
TABULATION CLEAR TBC
ERASE IN LINE EL

ERASE IN DISPLAY ED

Page 1-19
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1.6.3 Extensions To Level 1

The following functions are each independent extensions to Level 1

as an implementation or customer option, and require the
associated controls.

1.6.3.1 Identification And Conformance -

The following functions form an extension to Level 1 that is
required in all future products, and in Level 2:

DEVICE ATTRIBUTES (primary) DA(1l)
DEVICE ATTRIBUTES (secondary) DA(2)
SELECT CONFORMANCE LEVEL DECSCL

1.6.3.2 Editing Controls -

The following editing controls form an extension to Level 1 that
is required in all future products, and in Level 2: ‘

Set/Reset Mode SM,RM
INSERT/REPLACEMENT MODE IRM
DELETE CHARACTER DCH
INSERT LINE IL
DELETE LINE DL

1.6.3.3 132-Column Mode -

Set/Reset Mode : SM,RM
COLUMN MODE DECCOLM

1.6.3.4 Printer Port -

DEVICE STATUS REPORT ‘DSR

Set/Reset Mode SM,RM
PRINTER CONTROLLER MODE ' DECPCM
AUTO PRINT MODE DECAPM
PRINT FORM FEED MODE DECPFF
PRINT EXTENT MODE DECPEX

Media Copy . MC

PRINT SCREEN
PRINT LINE
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1.6.3.5 ReGIS Graphics Display -

Set/Reset Mode SM,RM
GRAPHICS CURSOR ENABLE MODE DECGCEM

Media Copy : MC

Device Control String DCS,ST

ENTER ReGIS GRAPHICS

ReGIS Commands
SCREEN CONTROL
POSITION CONTROL
WRITING CONTROL
VECTOR DRAWING
CURVE DRAWING
TEXT DRAWING
REPORT
LOAD CHARACTER SET
MACROGRAPH

TrowHA<ZYW0

1.6.3.6 ©Sixel Protocol -

As defined in the section "Sixel Graphics Extension"

1.6.3.7 Katakana Character Set -

SELECT CHARACTER SET to GO, Gl
JIS_Roman
JIS _Katakana
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'1.6.4 Level 1 User Preference Features

The following functions are included in Level 1 operation, but are
indicated as User Preference Features, and thus are not to be used
by conforming DEC application programs (except as described
above): :

Set/Reset Mode SM,RM
COLUMN MODE DECCOLM
SCROLLING MODE DECSCLM
SCREEN MODE DECSCNM

AUTO REPEAT MODE ' DECARM
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Page 1-23
1.7 LEVEL 2 CONFORMANCE

Level 2 defines a new level of architectural compatibility for
video display terminals which is a complete super set of Level 1.

1.7.1 Conforming Products

For a list of conforming Level 2 products, consult the appendix
"Product Reference".

1.7.2 Required Functions

The following controls are required for all conforming Level 2

implementations.

All Level 1 required functions, "and all Level 1 extensions
required for future products, plus:
SELECT 7-BIT Cl TRANSMISSION S7C1T
SELECT 8-BIT Cl TRANSMISSION s8ClT
LOCKING SHIFT TWO LS2
LOCKING SHIFT THREE LS3
LOCKING SHIFT ONE RIGHT LS1R
LOCKING SHIFT TWO RIGHT LS2R
LOCKING SHIFT THREE RIGHT LS3R
SOFT TERMINAL RESET DECSTR
SELECT CHARACTER SET to GO, Gl, G2, G3

ASCII

Line Drawing

Supplemental
Set/Reset Mode SM,RM

TEXT CURSOR ENABLE MODE DECTCEM
INSERT CHARACTER ICH
ERASE CHARACTER ECH

1.7.3 Extensions To Level 2

The following functions are each independent extensions to Level 2
as an ‘implementation o& <customer option, and require the
associated controls.
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1.7.3.1 132-Column Mode -

All Level 1 required functions for this extension.

1.7.3.2 Printer Port -

All Level 1 required functions for this extension.

1.7.3.3 ReGIS Graphics Display -

All Level 1 required functions for this extension.

1.7.3.4 Sixel Protocol -

All Level 1 required functions for this extension.

1.7.3.5 Katakana Character Set -

All Level 1 required functions for this extension.

1.7.3.6 Selectively Erasable Characters -

SELECT CHARACTER ATTRIBUTE DECSCA
SELECTIVE ERASE IN LINE DECSEL
SELECTIVE ERASE IN DISPLAY ‘ DECSED

.1.7.3.7 DRCS (Dynamically Redefinable Character Set) -
DOWN LINE LOAD DRCS DECDLD

SELECT CHARACTER SET to GO, Gl, G2, G3
DRCS ‘

1.7.3.8 UDK (User Defined Keys) -

DEVICE STATUS REPORT - DSR
USER DEFINED KEYS i \ . DECUDK
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1.7.4 Level 2 User Preference Features

The following functions are included in Level 2 operation, but are
indicated as User Preference Features, and thus are not to be used
by conforming DEC application programs (except as described
above):

Set/Reset Mode SM,RM
COLUMN MODE DECCOLM
SCROLLING MODE DECSCLM
SCREEN MODE DECSCNM

AUTO REPEAT MODE DECARM
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1.8 CERTIFICATION

Certification testing is performed on products claiming to conform
to the architecture by the Terminals and Workstations
Certification Group. Products may not claim compatibility with
the architecture or with other Terminals and Workstations products
unless they have passed certification testing, or have been given
specific clearance to do so by Terminals and Workstations
management. :

The goal of Certification is to prove a product’s compatibility
claims, not according to its own interpretation of what is
required for compatibility, but as defined in The Video Standards
Systems Reference Manual (DEC Standard 070). This means that
multiple products will use the same set of Certification tests.

Certification assumes the unit functions, but checks if the
functions were implemented in a compatible manner. It is also
important to note that certification testing is 1limited to that
subset of functions which are either required functions or
extensions to the architecture. This implies that a product that
passes certification may have problems executing commands which
are not part of that subset. ‘

Outstanding certification issues are handled through the Waiver
Process, and are not 1likely to cause a delay in shipment.
Non-compliances are brought to the attention of upper management
who can then decide to restrict the advertising of certain
compatibility claims until the product passes certification.
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1.8.1

Certification Test Process

Certification is a five step process:

10

.Review Architectural and Product Specifications

The Certification Group participates in the review of new
architectural elements, and attempts to uncover
discrepancies between the architecture and the
implementation even before hands-on testing begins.

The Certification Group, in cooperation with Architecture
Group, will decide the LEVEL that the product must be
tested against based on the list of implemented functions
contained in the Product Specification.

Design Tests
Run Tests

Report Results

Certification Reports 1list deviations between the
architecture and the implementation. 1Interim reports are
produced periodically, and a final <certification report
is published at the end of the testing. It is the final
certification report that is used as the input to the
Waiver Process.

Chair the Waiver Panel

The Certification Group conducts Waiver Panel meetings,
seeks resolution of compatibility issues, obtains
commitments for any proposed changes, and publishes the
results. .
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1.8.2 The Waiver Process

1.8.2.1 General Information - The Terminals & Workstations
Certification Waiver Panel 1is composed of three people: one
representative from Product Development, one from Architecture,
and a non-voting chair person from Certification. . Others may
attend the meetings of the Waiver Panel and can participate in the
discussions, but they have no vote.

The Waiver Panel 1is responsible for reviewing the deviations
between the architecture and implementation as documented in the
Certification Report, for assessing the technical and business
impact of every deviation, and for recommending an appropriate
resolution for every deviation.

1.8.3 Resolution Of Open Issues

There are six possible recommendations that the Waiver Panel will
make for each level of certification under consideration:

1. —€hange The Product:
It is agreed that the problem must be fixed, but that
because plans are in place to do so by a specified time,
a waiver is granted.

2. Change The Architecture:

It is agreed that the product was implemented in a
reasonable fashion and the Architecture may need
clarification.

3. Change The Certification Procedure:

It is agreed that the certification process was in error
in that it either failed to properly interpret the
architecture or failed to properly test the product.

4. Waive By Agreement of The Panel:

It is agreed that no change is to be made at this time to
the product, the architecture or the certification
procedures. By granting this waiver, the Panel is
expressing the opinion that it considers the issue
insufficient cause for the product to fail certification.
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5. Restrict:

It is agreed that although no change to the product is
involved at this time, the deviation is serious enough to
warrant placing a restriction on what compatibility or
other claims the product should be allowed to make.

6. No Resolution:

The Waiver Panel was unable to agree on a resolution for
the issue or on the proposed time frame for resolution,
and will present it to upper management for a decision.

1.8.3.1 Results Of The Waiver Process - The Waiver Panel will
determine a final disposition for each level of certification
under consideration. Accordingly, the results for a particular
level can be:

o PASSED CERTIFICATION

0 PASSED CERTIFICATION WITH WAIVERS - No category 5 or
category 6 deviations

0 PASSED CERTIFICATION WITH RESTRICTION - No category 6
deviations, one or more category 5 deviations

o FAILED CERTIFICATION - One or more category 6 deviations

In addition, © the Waiver Panel may wish to "state any other
restrictions which it agrees should be placed on the product.
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1.9 CHANGE HISTORY

1.9.1

10.

11.

Revision 0.0 To AX1l0

This section was merged with the introductory section,
the remainder of which now forms section 0 of the
standards.

Removed DELETE as a required Level 1 function. (It 1is
ignored as an unimplemented Cl control. 1Its use as a pad
character should be discouraged in favor of NUL).

Removed Answerback (ENQ) and Test (DECTST) as required
functions for both Level 1 and Level 2 conformance. They
will be included as an appendix to the SRM.

Added VT125-type Media Copy (MC) controls to the ReGIS
extension requirements for Levels 1 and 2.

Removed Hard Copy (DECHCP) as a requirement for the sixel
extension in Levels 1 and 2. The only required way to
access the sixel format is through the ReGIS S(H)
command. —_

Removed Contrdi>Representation Mode (CRM) as a Level 2
requirement. CRM will be defined in an appendix to the
SRM. .

Added Insert Character (ICH) and Erase Character (ECH) as
Level 2 requirements.

Added Selectively Erasabl Characters as a Level 2
Extension. :

Added Device Status Report (DSR) to the UDK extension for
Level 2. DSR 1is used to return the lock conditions of
the User Defined Keys.

Made IRM, DL, IL, and DCH part of an Editing Extension to
Level 1 that is required in all future products (and in
Level 2).

Added a complete description of the Certification process
and the waiver procedure.
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| considered to be of potential benefit to the corporation and
| should be followed unless there are good reasons for

| non-compliance. "Guidelines" define approaches and techniques
| which are considered to be good practice, but should not be

| considered as requirements. The procedures for modifying or

| evolving this standard are contained within the contents of

| this document.
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2.1 INTRODUCTION

This section contains information regarding the coding methods
used within the Video Systems Reference Manual to specify the data
types for terminal state information, and to describe the <control
operations which affect 'the state of the device. . ‘It also
describes the program structure across sections of the manual, and
includes the top 1level routines which bind the program sections
together. It should serve as a reference point for wunderstanding
the relationship of the detailed algorithms which appear
throughout the specifications. However, it is not intended to be
a complete or thorough implementation of the architecture as
described herein.

2.1.1 Algorithmic Specification

The coding of algorithms within .this specification is intended to
serve as a guideline to implementors, and as a clear specification
of the interfaces rules against which product certification can be
performed. The <code is optimized for architectural clarity. 1It
is intended to be as efficient as possible, but it is recognized
that—=specific implementations may alter the algorithms or program
structure in order to optimize for memory or execution speed.
They must do so, however, without sacrificing the functionality or
rules provided by the algorithms.

In other words, for all possible received interchange, conforming
implementation algorithms shall produce identical results to the
program specifications in terms of the presentation on the visual
display and the state variables that an application process can
solicit from the terminal.

2.1.2 Use Of Pascal

. Pascal was selected as an architectural implementation language
because of its rigid structure and type checking, simplicity, and
wide usage both inside and outside of DEC. Standard Pascal has
been used throughout, with the following exceptions:

- underline is allowable in user-defined symbols

- forward declaration of procedures and functions is
implied .

- OTHERWISE is used as an exception condition for case
statements
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Implementation Notes:

l.

Because PACKED ARRAYS are provided by Pascal as an
implementation technique, to optimize storage
requirements at the expense of execution speed, they are
not utilized within this specification.

The internal procedure IGNORE is a null operation, which
is used throughout the specification in order to leave as
little room as possible for interpretation of wundefined
states of the device.
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2.2 SPECIFICATION PROGRAM STRUCTURE

The following diagram is provided as an overview to the
of the coded algorithms within this manual.
a detailed description of the program logic.

| INSERT OR
| REPLACE
| CHARACTER

Page 2-6

structure

It is not intended as

EXECUTIVE LOOP ===> GET_NEXT_EVENT
(ANSI PARSER)

| EXECUTE | EXECUTE | EXECUTE
| CONTROL | ESCAPE | CONTROL
| CODE | SEQUENCE | SEQUENCE
EEEEEES EEEEStEeE ESEEETerE
| BEL | DECSC |ICH (2)
|BS | DECRC | cCUU
|HT | DECDHLT | CUD
|LF | DECDHLB | CUF
| VT | DECSWL | CUB
| FF | DECDWL | CUP
| CR |S7C1T (2) | ED
| SO |S8CIT (2) |DECSED (2X)
|SI [LS2 (2) |EL
| SUB |LS3 (2) |DECSEL (2X)
| IND |LSIR (2) |IL (1X,2)
INEL - |LS2R (2) |IDL (1X,2)
|HTS |LS3R (2) |DCH (1X,2)
|RI |scs |ECH (2)
|SS2 | DAl
|SS3 |DA2 (2)
| HVP
‘| TBC
| SM
IMC (1X,2X)
| RM
| SGR
| DSR
|DECSCL (2)
| DECSCA (2X)
| DECSTBM

general purpose routines

END OF LINE

SCROLL_UP SCROLL DOWN

Program Flow Diagram

IGNORE

| EXECUTE

| CONTROL

| STRING
|o-cacenens
|DCS (ReGIS)
|DCS (Sixel)
|DCS (DRCS)
|DCS (UDK)

| BS

|HT

|[LF ——

| VT

| FF

|CR

|ST
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2.3 SUMMARY OF STATE

2.3.1 Code Extension Layer - Parsing

Page 2-7

TYPE

*)

VAR

MAX NUM_INTERMEDIATES = 3;
MAX NUM_ PARAMETERS = 16;
MAX PARAMETER VALUE = 16384;
RANGE PRIVATES = 2;

EVENT_TYPE = (GRAPHIC_CODE,CONTROL_CODE,ESCAPE_SEQUENCE,
CONTROL _SEQUENCE,DCS_INTRODUCER) ;

CODE _TYPE = 0..255; (* legal 8-bit code values *)
INTERMEDIATE TYPE = 32..47; (* legal intermediate values

PARAMETER TYPE = 0..MAX PARAMETER VALUE;
ROW_COLUMN TYPE = 0..15;

SEQUENCE _TYPE = (ESCAPE,CONTROL,DCS);

EVENT BUFFER_TYPE = RECORD

EVENT CODE: EVENT _ TYPE;

CODE _VALUE: CODE_TYPE;

INTERMEDIATE COUNT: 0..MAX NUM_INTERMEDIATES;

INTERMEDIATES: "

ARRAY [l..MAX NUM_INTERMEDIATES] OF INTERMEDIATE TYPE;

PARAMETER_COUNT: 0..MAX NUM_PARAMETERS;

PARAMETERS:

ARRAY [1..MAX NUM_PARAMETERS] OF PARAMETER_TYPE;

PRIVATE PARAMETER: 0..RANGE_ PRIVATES;

VALID_SYNTAX: BOOLEAN;

(* The following values are internal state variables
required by the parser. Note that the boolean flag
SEQUENCE _IN_ PROGRESS must be initialized to FALSE
by the calling routine prior to the first time the
parser is invoked. *)

SEQUENCE _IN_PROGRESS: BOOLEAN;

KIND OF SEQUENCE: SEQUENCE TYPE;

PARAMETER OVERFLOW: BOOLEAN;

END;

EVENT: EVENT _BUFFER_TYPE;
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2.3.2 Code Extension Layer - Graphics

© e e e e e e e . e e "o e e " e e ®® e "o e e e ®0®Ce0 oD OO Cne®®®C8 ®c ® e e

TYPE GRAPHIC_ CHARACTER_SET_TYPE =
(ASCII _G,SUPPLEMENTAL G,LINE_DRAWING, (* standard *)
JIS_ROMAN,JIS_ KATAKANA, (* extension *)
DRCS); . (* extension *)

CO CONTROL CHARACTER SET TYPE = (ASCII C);
Cl_CONTROL_CHARACTER_SET_TYPE = (SUPPLEMENTAL C);

DESIGNATED GRAPHIC SET TYPE = (G0,Gl,G2,G3);

IN USE_TABLE TYPE = RECORD
CO: CO_CONTROL CHARACTER SET TYPE;
GL: GRAPHIC CHARACTER SET TYPE;
INVOKED GL: DESIGNATED GRAPHIC SET TYPE;
Cl: Cl_CONTROL CHARACTER SET TYPE;
GR: GRAPHIC CHARACTER SET TYPE;
INVOKED GR: DESIGNATED GRAPHIC SET TYPE;

END;
ENVIRONMENT TYPE = (SEVEN BIT,EIGHT_BIT);
VAR IN _USE_TABLE: IN _USE_TABLE TYPE;

DESIGNATED GRAPHIC _SETS:
ARRAY [GO0..G3] OF GRAPHIC_CHARACTER_SET_TYPE;

HOST_PORT_ENVIRONMENT: ENVIRONMENT TYPE;
Cl _TRANSMISSION_MODE: ENVIRONMENT TYPE;
SINGLE SHIFT: (NONE, SS2, SS3);
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2.3.3 Terminal Management

CONST MAX _NUM_OPTIONS = (* defined by implementation *);
MAX POSITION = 20 (* Level 1 *);
30 (* Level 2 *);
TYPE EXTENSION TYPE =

(ONE_THIRTY TWO_ COLUMN,PRINTER PORT_ EXT,
REGIS GRAPHICS,SIXEL GRAPHICS,KATAKANA EXT,
SELECTIVELY ERASABLE CHARACTERS,DRCS_EXT,UDK EXT);

VAR SERVICE CLASS: INTEGER;
CONFORMANCE LEVEL: (LEVEL 1,LEVEL 2);
LEVEL 1 _EXTENSIONS:
ARRAY [ONE THIRTY TWO COLUMN..KATAKANA EXT] OF BOOLEAN;
LEVEL 2 _EXTENSIONS:
ARRAY [ONE_ THIRTY TWO COLUMN..UDK EXT] OF BOOLEAN;
PRODUCT ID: INTEGER;
REVISION LEVEL: INTEGER;
PRODUCT OPTIONS: ARRAY [0..MAX NUM OPTIONS] OF INTEGER;

'ANSWERBACK MESSAGE BUFFER:
ARRAY [l..MAX POSITION] OF CODE_TYPE;

DEVIbE_STATUS: (READY,MALFUNCTION) ;

POWER ON: BOOLEAN;
IN_ CONTROL STRING: BOOLEAN;
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2.3.4 Character Cell Display

CONST MAX NUM _LINES = 24;
'MAX NUM_COLUMNS = 132;

EMPTY CHARACTER = 0;
MAX _NUM_CHARACTER _SETS = 4; (* for Level 2 with DRCS *)

TYPE LINE TYPE = l..MAX NUM_LINES;
COLUMN TYPE = 1..MAX NUM_COLUMNS;

CHARACTER POSITION TYPE = RECORD
LINE: LINE TYPE;
COLUMN: COLUMN TYPE;
END;

GRAPHIC RENDITION TYPE =
(BOLD,BLINK,UNDERSCORE,REVERSE) ;

CHARACTER _RENDITION_TYPE =
ARRAY [GRAPHIC_RENDITION_TYPE] OF BOOLEAN;

LOGICAL _ATTRIBUTE_TYPE = (SELECTIVELY_ ERASABLE);

CHARACTER ATTRIBUTE TYPE =
ARRAY [LOGICAL ATTRIBUTE TYPE] OF BOOLEAN;

LINE RENDITION TYPE =
(DOUBLE HEIGHT TOP,DOUBLE HEIGHT BOTTOM,
SINGLE WIDTH,DOUBLE WIDTH);

CHARACTER _TYPE = RECORD
CODE: 0..126; (* 0 is used for empty characters *)
RENDITION: CHARACTER_RENDITION_TYPE;
ATTRIBUTE: CHARACTER_ATTRIBUTE_ TYPE;
CHARACTER_SET: GRAPHIC _CHARACTER_SET_TYPE;
END;

CHARACTER _SET _DESIGNATOR _TYPE = RECORD
NAME: GRAPHIC_ CHARACTER_SET _ TYPE;
FIRST INTERMEDIATE: 0..47; (* 0 = no intermediate *)
SECOND_INTERMEDIATE: 0..47; .
FINAL: 0..126; (* 0 indicates no table entry ¥*)
END; .

ORIGIN MODE TYPE = (ABSOLUTE,DISPLACED);
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SAVE BUFFER_TYPE = RECORD
POSITION: CHARACTER POSITION TYPE;
RENDITION: CHARACTER RENDITION TYPE;
ORIGIN MODE: ORIGIN MODE TYPE;
LEFT: GRAPHIC CHARACTER SET_ TYPE;
RIGHT: GRAPHIC CHARACTER SET TYPE;
SETS: ARRAY [G0..G3] OF GRAPHIC CHARACTER_ SET_TYPE;
ATTRIBUTE: CHARACTER ATTRIBUTE TYPE;
END;

VAR DISPLAY: ARRAY [LINE TYPE,COLUMN TYPE] OF CHARACTER_TYPE;
LINE RENDITION: ARRAY [LINE TYPE] OF LINE RENDITION_ TYPE;
ACTIVE POSITION: CHARACTER POSITION TYPE;

TOP_MARGIN: LINE TYPE;
BOTTOM MARGIN: LINE TYPE;
CURSOR SAVE BUFFER: SAVE BUFFER_TYPE;
CURRENT RENDITION: CHARACTER RENDITION TYPE;
CURRENT ATTRIBUTE: CHARACTER ATTRIBUTE TYPE;
CHARACTER SET TABLE: ,
ARRAY [l..MAX NUM _ CHARACTER SETS] OF
CHARACTER SET DESIGNATOR TYPE;
HORIZONTAL TAB STOPS: ARRAY [COLUMN TYPE] OF BOOLEAN;
COLUMN MOPE: (EIGHTY,ONE THIRTY TWO);
SCROLLING MODE: (JUMP,SLOW);
SCREEN MODE: (NORMAL SCREEN,REVERSE SCREEN);
ORIGIN MODE: ORIGIN MODE TYPE;
AUTO WRAP MODE: (WRAP OFF,WRAP ON);
TEXT CURSOR_ENABLE MODE: (TEXT CURSOR _ OFF,TEXT CURSOR ON);
INSERT REPLACEMENT MODE: (REPLACE,INSERT);
NEW LINE MODE: (NEW LINE OFF,NEW LINE ON);
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2.3.5 Keyboard Processing

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

VAR KEYBOARD ACTION MODE: (UNLOCKED,LOCKED);
AUTO REPEAT MODE: (REPEAT OFF,REPEAT ON);
CURSOR _KEY MODE: (CURSOR,CK_APPLICATION);
KEYPAD MODE: (NUMERIC,KP APPLICATION);

KEYBOARD USAGE_MODE: (TYPEWRITER,DATA_ PROCESSING);
CAPS SHIFT LOCK MODE: (CAPS LOCK,SHIFT LOCK);

HOLD SCREEN MODE: (HOLD OFF,HOLD ON);

LOCK_MODE: (LOCK_OFF,LOCK ON);

COMPOSE MODE: (COMPOSE _OFF,COMPOSE ON);

KEYCLICK MODE: (KEYCLICK OFF,KEYCLICK ON);

2.3.6 Printer Port Extension

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

VAR PRINTER PORT ENVIRONMENT: ENVIRONMENT TYPE;

PRINTER STATUS: (PRINTER READY,PRINTER NOT READY,
PRINTER NOT PRESENT);

PRINTER STYLE: (ASCII ONLY,ASCII PLUS,FULL 8 BIT);

PRINTER CONTROLLER MODE:
(PRINTER CONTROLLER OFF,PRINTER CONTROLLER ON) ;

AUTO PRINT MODE: (AUTO PRINT OFF,AUTO PRINT ON);

PRINT FORM FEED MODE: (PRINT FF _OFF,PRINT FF ON);

PRINT EXTENT MODE: (PRINT SCROLLING REGION,PRINT DISPLAY);

2.3.7 Extensions

T D e @ W B e O E e D O e e O ® e e T e B e W ® BB e S E e GE e E® e ®® e ® ®E® e E e ® ®®®® e ® ®® 0 "o

VAR GRAPHICS CURSOR _ ENABLE MODE:
(GRAPHICS CURSOR_ON,GRAPHICS CURSOR _OFF);

REGIS_ GRAPHICS MODE: (REGIS OFF,REGIS ON);
SIXEL GRAPHICS MODE: (SIXEL OFF,SIXEL ON);
LOAD DRCS_MODE: (DRCS_ LOAD OFF,DRCS LOAD ON);

LOAD UDK MODE: (UDK _ LOAD OFF,UDK LOAD ON);
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2.4 EXECUTIVE PROCEDURES

2.4.1 Executive Loop

Purpose: Describe the power on state.

Description: When power is applied to the terminal all state is
initialized to its default values. Input and output buffers are
cleared and interrupts are enabled. The terminal then enters a
loop in which it makes repeated calls to the parsing routine,
executing events as they occur. This process continues until
power is turned off.

State Affected: None

Algorithm:

PROCEDURE EXECUTIVE LOOP;
BEGIN
POWER ON:= TRUE;
INITIALIZE TERMINAL;
INITIALIZE PARSER (EVENT);
WHILE POWER_ON DO
BEGIN v
GET _NEXT _EVENT (EVENT);
IF NOT IN_CONTROL_STRING THEN
BEGIN
(* check for single shifts ¥*)
SINGLE _SHIFT:= NONE;
WHILE (EVENT.EVENT_CODE = CONTROL CODE) AND
(EVENT.CODE VALUE = 142) OR (EVENT.CODE VALUE = 143) DO
BEGIN
CASE EVENT.CODE _VALUE OF
142: SINGLE_ SHIFT_TWO;
143: SINGLE_SHIFT_ THREE;
END;
END;
(* then process the function *)
CASE EVENT.EVENT _ CODE OF
GRAPHIC _CODE: INSERT_OR_REPLACE_ CHARACTER;
CONTROL CODE: EXECUTE_CONTROL _CODE;
ESCKPE;SEQUENCE: IF EVENT.VALID_ SYNTAX THEN
EXECUTE ESCAPE SEQUENCE;
CONTROL SEQUENCE: IF EVENT.VALID SYNTAX THEN
EXECUTE CONTROL SEQUENCE;
DCS _INTRODUCER: IF EVENT.VALID SYNTAX THEN
EXECUTE DCS_INTRODUCER_ SEQUENCE;
OTHERWISE IGNORE;
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END;
END
ELSE (* in control strlng * )
BEGIN
IF (EVENT.EVENT_CODE = CONTROL_CODE)
AND (EVENT.CODE_VALUE = 156) THEN (* String Terminator *)
IN CONTROL STRING:= FALSE
ELSE
BEGIN ‘
IF REGIS_GRAPHICS _MODE = REGIS_ON THEN
(* pass all events to ReGIS parser for processing ¥*)
EXECUTE _REGIS (EVENT);
IF SIXEL GRAPHICS MODE = SIXEL ON THEN
(* pass all events to sixel parser for processing *)
EXECUTE _SIXEL (EVENT);
IF LOAD DRCS _MODE = DRCS_LOAD ON THEN
(* pass all events to DRCS load routine for processing *)
LOAD DRCS (EVENT);
IF LOAD UDK_MODE = UDK_LOAD_ON THEN
(* pass all events to UDK load routine for proce551ng *)
LOAD _UDK (EVENT);
END;
END;
END;
END;
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2.4.2 Event Handling Tables

2.4.2.1 Execute Control Code -

‘Purpose: Execute valid control codes.

Description: When a control code is received by the terminal it
is immediately dispatched to the appropriate action routine by
this table of 8-bit code values.

State Affected: None

Algorithm:

PROCEDURE EXECUTE _CONTROL _CODE;
BEGIN
CASE EVENT.CODE_VALUE OF
7: WARNING BELL;
8: BACK_SPACE;
9: HORIZONTAL TAB3;
10: LINE_FEED; ____
11: VERTICAL TAB;
12: FORM_FEED;
13: CARRIAGE RETURN;
14: SHIFT OUT; (* Locking Shift One *)
15: SHIFT_IN; (* Locking Shift Zero *)
26: SUBSTITUTE;
132: INDEX;
133: NEXT LINE;
136: HORIZONTAL TABULATION SET;
141: REVERSE INDEX;
157: IN_CONTROL_STRING:= TRUE; (* Operating System Command *)
158: IN_CONTROL _STRING:= TRUE; (* Privacy Message *)
159: IN_CONTROL _STRING:= TRUE; (* Application Program Command *)
OTHERWISE IGNORE; :
END;
END;

Known Deviations: None
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2.4.2.2 Execute Escape Sequence -

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

Purpose: Execute valid escape sequences.

Description: Escape sequences exhibiting wvalid syntax on
termination are acted upon immediately upon receipt of the final
character. The parser returns the final character code as well as
the count of code values of any intermediate characters received
during processing of the sequence.

State Affected: None

Algorithm:

PROCEDURE EXECUTE ESCAPE_SEQUENCE;
VAR N: INTEGER;
BEGIN
IF EVENT.INTERMEDIATE COUNT = 0 THEN
BEGIN
CASE EVENT.CODE_ VALUE OF
55: SAVE_ CURSOR;
56: RESTORE_CURSOR;
110: IF CONFORMANCE LEVEL
ELSE IGNORE;
111: IF CONFORMANCE LEVEL
ELSE IGNORE;
126: IF CONFORMANCE LEVEL = LEVEL 2 THEN
LOCKING SHIFT ONE_RIGHT ELSE IGNORE;
125: IF CONFORMANCE LEVEL = LEVEL 2 THEN
. LOCKING_SHIFT_ TWO _RIGHT ELSE IGNORE;
124: IF CONFORMANCE LEVEL = LEVEL 2 THEN
LOCKING_SHIFT_ THREE _RIGHT ELSE IGNORE;
OTHERWISE IGNORE;
END;
END
ELSE
BEGIN.
CASE EVENT.INTERMEDIATE COUNT OF
l: (* three character escape sequences *)
BEGIN
CASE EVENT.INTERMEDIATES[1l] OF
35: (* #, 2/3 *)
BEGIN
CASE EVENT.CODE: VALUE OF
51: DOUBLE HEIGHT LINE TOP;
52: DOUBLE HEIGHT LINE BOTTOM;
53: SINGLE WIDTH LINE;
54: DOUBLE WIDTH LINE;
OTHERWISE IGNORE;

LEVEL_2 THEN LOCKING_SHIFT_TWO

LEVEL 2 THEN LOCKING_SHIFT_THREE
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END;
END;
32 (* sp, 2/0 *)
BEGIN
CASE EVENT.CODE_VALUE OF
70: IF CONFORMANCE LEVEL =.LEVEL_2 THEN .
SELECT_7 BIT_Cl _TRANSMISSION ELSE IGNORE;
71: IF CONFORMANCE LEVEL = LEVEL_2 THEN
SELECT_8 BIT_Cl_TRANSMISSION ELSE IGNORE;
OTHERWISE IGNORE;
END;
END;
40,41,42,43:
FOR N:= 1 TO 4 DO
IF EVENT.CODE _VALUE =
CHARACTER_SET _TABLE[N].FINAL THEN
DESIGNATE CHARACTER_SET;
OTHERWISE IGNORE;
END;
END;
2: (* four character escape sequences *)
BEGIN
IF CONFORMANCE LEVEL = LEVEL_ 2 THEN
BEGIN
CASE EVENT.INTERMEDIATES[1] OF
40,41,42,43:
IF (EVENT.INTERMEDIATES[2] =
CHARACTER_SET_TABLE([4].SECOND_ INTERMEDIATE)
AND (EVENT.CODE _VALUE =
CHARACTER _SET_TABLE([4].FINAL) THEN
DESIGNATE CHARACTER_SET;
OTHERWISE IGNORE;
END;
END
ELSE IGNORE;
END;
OTHERWISE IGNORE;
END;
END;
END;

Known Deviations: None

2-17
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2.4.2.3 Execute Control Sequence -

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

Purpose: Execute valid control sequences.

Description: Control sequences exhibiting wvalid syntax on
termination are acted upon immediately upon receipt of the final
character. The parser returns the final character code as well as
the count of code values of any parameters and/or intermediate
characters received during processing of the sequence. It also
indicates whether a private parameter value was received.

State Affected: None

Algorithm:

PROCEDURE EXECUTE CONTROL SEQUENCE;

BEGIN '

IF EVENT.INTERMEDIATE COUNT = 0 THEN
BEGIN '

CASE EVENT.CODE _ VALUE OF
64: IF CONFORMANCE LEVEL = LEVEL 2 THEN INSERT_ CHARACTER;
65: CURSOR_UP; :
66: CURSOR _DOWN;
67: CURSOR_FORWARD;
68: CURSOR _BACKWARD;
72: CURSOR_POSITION;
74: ERASE_IN DISPLAY; (* also Selective Erase In Display ¥*)
75: ERASE IN LINE; (* also Selective Erase In Line *)
76: INSERT _LINE; '
77: DELETE LINE;
80: DELETE CHARACTER;
88: IF CONFORMANCE LEVEL = LEVEL 2 THEN ERASE CHARACTER;
99: DEVICE ATTRIBUTES;
102: HORIZONTAL VERTICAL POSITION;
103: TABULATION CLEAR;
104: SET MODE;
105: MEDIA COPY;
108: RESET_ MODE; /
109: SELECT GRAPHIC RENDITION;
110: DEVICE STATUS REPORT;
112: IF (EVENT.INTERMEDIATE COUNT = 1) AND
(EVENT.INTERMEDIATES[1l] = 34) THEN
SELECT CONFORMANCE LEVEL;
113: IF (CONFORMANCE LEVEL = LEVEL 2) AND
(LEVEL _2 _EXTENSIONS[SELECTIVELY ERASABLE CHARACTERS])
THEN '
SELECT_ CHARACTER ATTRIBUTE;
114: SET_TOP AND BOTTOM MARGINS;
OTHERWISE IGNORE;
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END;
END
ELSE
(* no intermediates defined yet for control sequences *)
IGNORE;
END;

Known Deviations: None
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2.4.2.4 Execute Device Control String -

Purpose: Execute valid device control strings.

‘ Description: Device Control String Introducer seguences

exhibiting wvalid syntax on termination are acted upon immediately
upon receipt of the final character. The parser returns the final
character code as well as the count of code values of any
parameters and/or intermediate characters received during
processing of the sequence. It also indicates whether a private
parameter value was received. N

State Affected: None

Algorithm:

PROCEDURE EXECUTE_DCS_INTRODUCER_SEQUENCE;
BEGIN
IN_CONTROL STRING:= TRUE;
IF EVENT.INTERMEDIATE COUNT = 0 THEN
BEGIN
CASE EVENT.CODE _VALUE OF
112: REGIS GRAPHICS MODE:= REGIS ON;
113: SIXEL GRAPHICS MODE:= SIXEL _ON;
123: LOAD DRCS MODE:= DRCS_LOAD ON;
124: LOAD UDK_MODE:= UDK_LOAD ON;
OTHERWISE IGNORE;
END;
END
ELSE
IGNORE;
(* no intermediates defined yet for DCS introducers *)
END;

Known Deviations: None
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2.4.3 Device Attributes

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

Purpose: Request device identification.

Format: CsI Pp 0 c default Pp: none
9/11 Pp 3/0 6/3
Description: The DA control with a zero or omitted parameter

prompts the terminal to return an identifying sequence in one of
two forms, depending on the setting of the private parameter .
value, Pp. If the private parameter is omitted, the terminal will
return a Primary Device Attributes response (see the section
"Terminal Management" for more details on the terminal’s response
to this request). If the private parameter value is > (3/14) and
the device 1is a Level 2 or higher terminal, it will return a
Secondary Device Attributes response.

State Affected: None

Algorithm:

PROCEDURE DEVICE ATTRIBUTES;

BEGIN

IF EVENT.PARAMETERS[1l] = 0 THEN
BEGIN

CASE EVENT.PRIVATE PARAMETER OF
0: DEVICE ATTRIBUTES 1;
2: DEVICE ATTRIBUTES 2;
OTHERWISE IGNORE;
END;
END
ELSE IGNORE;.
END;

Known Deviations: None
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2.4.4 Device Status Report

- e e e m® e ew e e e e e e ® 0 ®® e e S e e ® O e e e e®O ®0® ®® s ® O e *®®o D e 5% ®T®Ee e e e ® e

Purpose: Request or report the general status of the device.

Format: CS1I Ps n default Ps: 0

9/11  Ps 6/14
Description: The DSR control is used as an inquiry of the

current state of the terminal device. Three levels of request are
provided: device availability, position reporting, and printer
availability. If the parameter value is five (5) the device will
respond with a DSR control, the parameter of which will be one of
the following:

0 - Device ready, no malfunctions detected
3 - Device not ready, malfunction detected

If the parameter value is six (6) the device will respond with ?
Cursor Position Report (CPR) control.

~ Printer status requests use the private parameter value 215 (3/15
3/1 3/5). ‘

Requests for the lock status of User Defined Keys use the private
parameter value 225 (3/15 3/2 3/5).

Notes:

1. There is no guarantee of synchronization between the
status reports transmitted by the device in response to
this command and the actual device states at the time
they are received by a communicating party. They are
only indicators of the device state at the time the DSR
control is executed by the device.

State Affected: None

Algorithm:

PROCEDURE DEVICE STATUS REPORT;
BEGIN
CASE EVENT.PRIVATE PARAMETER OF
0: (* not a private *)
BEGIN
CASE EVENT.PARAMETERS[1l] OF
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5: REPORT DEVICE STATUS;
(* see section "Terminal Management" *)
6: CURSOR_POSITION REPORT; -
(* see section "Character Cell Display" *)
OTHERWISE IGNORE; ’
END; .
END;
l: (* private parameter ’'?2’ *)
BEGIN'
CASE EVENT.PARAMETERS[1] OF
15: REPORT_PRINTER_STATUS;
(* see section "Printer Port Extension *)
25: REPORT UDK LOCK_STATUS;
(* see section "UDK Extension *)
OTHERWISE IGNORE;
END;
END;
OTHERWISE IGNORE;
END;
END;

Known Deviations: None

Page 2-23
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2.4.5 Set And Reset Modes

2.4.5.1 sSet Mode - |

Purpose: Place one or more mode values in the set state.:

Format: Cs1 Ps ; ... ; Ps h default Ps: none
?/l; Ps ; ... ; Ps 6/8

Description: The SM control provides a means of placing one or

more of the terminal mode values into the set state.

Notes:

1. The parameter list sent with a single instance of this
control should not exceed the maximum allowable for the
parser implementation. (Note: for a detailed
description  of the parser, see the section "Code
Extension Layer".)

Algorithm:
PROCEDURE SET_MODE;
VAR N: INTEGER;
BEGIN

IF EVENT.
(* check

PARAMETER _COUNT = 0 THEN EVENT.PARAMETER_COUNT:= 1;
all parameters *)

FOR N:= 1 TO EVENT.PARAMETER_COUNT DO

BEGIN

(* check private parameter ’2’ (3/15) *)
IF EVENT.PRIVATE PARAMETER = 1 THEN

BEGIN

CASE

8:

18:
19:
25:

EVENT.PARAMETERS[N] OF

SET CURSOR KEY MODE;

SET COLUMN MODE;

SET SCROLLING MODE;

SET SCREEN MODE;

SET ORIGIN MODE;

SET AUTO REPEAT MODE;
SET PRINT FORM FEED MODE;
SET_PRINT EXTENT MODE;
IF CONFORMANCE LEVEL = LEVEL 2 THEN
SET_TEXT CURSOR_ENABLE MODE;

OTHERWISE IGNORE;
END;

END

(* check standard parameters *)
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ELSE IF EVENT.PRIVATE PARAMETER = 0 THEN

BEGIN
CASE EVENT.PARAMETERS[N] OF

2: SET _ KEYBOARD ACTION MODE;
4: SET_INSERT_REPLACEMENT_ MODE;
20: SET_NEW_LINE _ MODE; '
OTHERWISE IGNORE;
END;
END;
END;
END;

Known Deviations: None

Page
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2.4.5.2 Reset Mode -

‘Purpose: Place one or mode values in the reset state.

Format: CSs1I Ps ; ... ; Ps 1 default Ps: none
9/11 Ps ; ... ; Ps 6/12
Description: The RM control provides a means of placing one or

more of the terminal mode values into the reset state.

Notes:

1. The parameter list sent with a single instance of this
control should not exceed the maximum allowable for the
parser implementation (sixteen or less is recommended for
backwards compatibility).

Algorithm:

PROCEDURE RESET_ MODE;
VAR N: INTEGER;
BEGIN
IF EVENT.PARAMETER COUNT = 0 THEN EVENT.PARAMETER COUNT:= 1;
(* check all parameters *)
FOR N:= 1 TO EVENT.PARAMETER_ COUNT DO
BEGIN
(* check private parameter ’?’ (3/15) *)
IF EVENT.PRIVATE PARAMETER’= 1 THEN
BEGIN
CASE EVENT.PARAMETERS[N] OF
1: RESET_CURSOR_KEY MODE;
: RESET COLUMN MODE;
RESET SCROLLING MODE;
- RESET_SCREEN_ MODE;
RESET ORIGIN MODE;
: RESET_ AUTO REPEAT MODE;
18: RESET_PRINT FORM FEED MODE;
19: RESET_PRINT EXTENT MODE;
25: IF CONFORMANCE LEVEL = LEVEL_2 THEN
RESET TEXT CURSOR _ ENABLE MODE;
OTHERWISE IGNORE;
END;
END
(* check standard parameters *)
ELSE IF EVENT.PRIVATE PARAMETER = 0 THEN
BEGIN
CASE EVENT.PARAMETERS[N] OF

oo W
6o 90 o0 o
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RESET KEYBOARD ACTION MODE;
RESET INSERT REPLACEMENT MODE;
: RESET NEW _LINE MODE;
HERWISE IGNORE;

Known Deviations: None

Page 2-27
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2.5 CHANGE HISTORY

2.5.1

10.

kev 0.0 To AX10

Removed ENQ, DECTST, and DECHCP 'from program flow
diagram. Added ICH, ECH, DECSCA, DECSEL, and DECSED.

Corrected value range for Character _Type.Code from
32..126 to 0..126 to permit 0 to be used to represent
empty character positions in the display state.

Removed Control Representation Mode from the state tables
as well as the Set_Mode and Reset_Mode algorithms.

Corrected the name of ReGIS Graphics_Mode, and added
Sixel Graphics_Mode, Load_DRCS_Mode, and Load_UDK_Mode to
the state table for Extensions.

Made minor editorial corrections to the Executive_Loop
algorithm, and added «code to process Single Shifts and
the Load _DRCS and Load _UDK control strings.

Removed Answerback . from the Execute Control Code
algorithm. Removed the processing of Single_Shift_Two
and Single_Shift Three from this routine.

Removed Hard_Copy from the Execute_Escape Sequence
algorithm, and changed the character set designator value
50 to 60.

Added Insert Character, Erase_Character, and
Select _Character Attribute to the
Execute _Control Sequence algorithm. Removed DECTST.

Changed the name of Execute Device Control String to
Execute DCS_Introducer_Sequence.

Changed the escape sequence handling algorithm to support
the character set designation scheme for DRCS which
allows designators to be redefined dynamically.
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2.5.2

\

Rev AX1l0 To AXll

Removed Rev AX10 change bars. Added change bars to any
change that could affect conformance or interpretation of
the document or should be brought to the -attention of
terminal implementors or software engineers.

Modified code to test intermediate count so that Control
Sequences are uniquely recognized.

Modified code to test intermediate count so that DCS
introducer sequences are uniquely recognized.
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3.1 INTRODUCTION

This specification defines the form and syntax of the coded
interchange between terminal products and other system components.
It applies directly to serial line communications consisting of a
stream of 7-bit or 8-bit combinations referred to as "coded
characters". The mechanisms employed for achieving this form of
communication, however, may be applied within the context of block
oriented line protocols, networking packet protocols, and program
call interfaces over high-bandwidth bus interconnects.

3.1.1 SCOPE

The recognition and coding of characters as described in this
specification applies uniformly to all display terminals, printing
terminals, computing terminals and workstations, and is
independent of the actual character sets implemented in a
particular terminal product. The syntax defined herein applies
equally to the transmission and receipt of coded interchange at
the terminal interface.

3.1.2 NATIONAL REPLACEMENT CHARACTER SET (NRCS) EXTENSION

Support for National Replacement Character Sets was introduced as
an extension to the VT200 family of Digital terminals for backward
compatibility with national versions of the VT100 family. The
NRCS extension allows U.S. ASCII to be replaced by one of 12 NRC
sets corresponding to the keyboard dialect selected (when the
keyboard dialect is other than "North American"). These 7-bit
character sets are similar to U.S. ASCII, but replace certain
reserved character positions with national use characters. The
National Replacement Character Mode (DECNRCM) is intended for
backward compatibility and restricts the terminal to 7-bit
characters. New applications are encouraged to use one of the
8-bit multinational character sets. See "Character Set Mode" in
DEC STD 070-6 Video Systems Reference Manual - Keyboard
Processing. The rest of this section of DEC STD 070 does not
assume the NRCS Extension is present.

3.1.3 8-BIT INTERFACE ARCHITECTURE EXTENSION

Support for 96-character graphic character sets, ISO Latin-1
Supplemental, and the User Preference Supplemental Set (UPSS) was
introduced on the VT300 family of Digital terminals. The 8-bit
Interface Architecture Extension is required for Level 3
conformance to the Character Cell Display service class, and is
strongly recommended (but not mandatory) for Level 2. It is also
mandatory for Level 2 of the Character Cell Printer service class.
The rest of this section for DEC STD 070 assumes the 8-bit
Interface Architecture Extension is present.
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3.1.4 RELATIONSHIP TO TERMINAL INTERFACE ARCHITECTURE (TIA)
Character encoding forms a part of the Code Extension Layer of the
Terminal Interface Architecture. It is independent of any '

specific service class, and therefore applies across all products
implementing any aspect of the architecture.

—— ———————————————— ———— — —— —— — Y —— —— ———————— ——————
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Figure 1. Structuring of the Terminal Interface Architecture
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The interfaces defined within this standard apply to both internal
and external product interfaces. External interfaces are
interfaces between a terminal, personal computer, or workstation
and a remote system. Internal interfaces are interfaces between a
terminal subsystem and software processes running within a
terminal, personal computer, or workstation. '

* ¥

host system

terminal system

—— - ———— ——— — —— - — - — — - — — - — -

*

*
: physical = virtual Lo } application }
| terminal | terminal * ceececcsnaecas| process |
I l * l I
__________________________ * —— - —— —— — — —————

<hardware> <firmware> * <communications link> <software>

* .

*

* EXTERNAL INTERFACE

*
*

terminal system
.......................... .

| l *
| physical | wvirtual * application
| terminal | terminal

l I

*
*
*
<hardware> <software/ * <software>
%*
*
*

firmware)

Figure 2. External and Internal Terminal Interfaces
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3.2 TERMINOLOGY

bit combination - Ordered set of bits that represent a character.

byte - A 7-bit or 8-bit string that is used to represent control
or graphic information. The size of the byte is independent of
redundancy or framing technique. (Note: this term commonly
refers to the 8-bit unit.)

character - Member of a set of elements that is used for the
organization, control and representation of data.

code; Coded Character Set - Set of unambiguous rules that
establishes a character set and the one-to-one relationship
between the characters of the set and their bit combinations.

code extension - Techniques for the encoding of characters that
are not included in the character set of a given code.

code table - Table showing the character cprresponding to each bit

combination in a code.

control character - Control function of which the coded
representation consists of a single bit combination.

control function - Action that affects the recording, processing,
transmission, or interpretation of data. The coded representation
of a control function consists of one or more bit combinations.

control sequence - Bit string that is for control purposes in code
extension procedures consisting of two or more bit combinations,
beginning with a Control Sequence Introducer (CSI) control
function, and that may contain parametric information for the
control function.

control string - A string of characters that is used to perform a
control function and is delimited by an opening and closing
delimiter control. The opening delimiter is one of a small set of
introducer control functions (APC, DCS, 0SC, PM), and the closing
delimiter is String Terminator (ST). Within Digital, the syntax
of control strings has been extended to include an introducer
sequence that acts as a protocol selector and specifies how to
interpret subsequent control string data.

designate - To identify a set of characters that are to be
represented, in some cases immediately and in others upon further
occurrence of a control function, in a prescribed manner.

environment - The characteristic that identifies the number of
bits used to represent a character in a data processing or data
communication system, or in part of such a system.

escape sequence - Bit string that is for control purposes in code

extension procedures consisting of two or more bit combinations,
the first of which is an Escape (ESC) character.
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expansion escape sequence (Fe) - 2-character escape sequence in
which the final character is in columns 4 and 5, and is used to
extend the 7-bit code table by being the row equivalent to the

corresponding Cl set of controls in columns 8 and 9 of an 8-bit
code. '

final character - The character whose bit combination terminates
an escape sequence, control sequence, or control string introducer
sequence.

graphic character - Character, other than a control character,
that has a handwritten, printed, or displayed visual
representation and that has a coded representation consisting of
one bit combination.

intermediate character - A character whose bit combination
precedes a Final character in an escape sequence, control
sequence, or control string introducer sequence.

invoke - To cause a designated set of characters to be represented
by the prescribed bit combinations whenever those bit combinations
occur (until an appropriate code extension function occurs).

numeric parameter - A control sequence parameter used for passing

numeric values.

parameter string - A character string, the bit combination of
which occurs between the Control Sequence Introducer character and
the first intermediate character or final character of a control
sequence.

position - Item in a code table identified by its column and row
coordinates.

represent - 1) To use a prescribed bit combination with the
meaning of a character in a set of characters that has been
designated and invoked. 2) To use an escape sequence with the
meaning of an additional control function.

selective parameter - A control sequence parameter used to select
particular entries from a specified list.
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3.3 CHARACTER CODING DESCRIPTION

3.3.1 CHARACTER CODES

A character code is a unique bit combination that defines a
position in a coded character set by its column and row coordinate
within that set. Characters may be coded using 7-bit combinations
or 8-bit combinations. The choice of whether 7-bit or 8-bit
character codes are used is dependent on the "width" (frame size)
of the communications channel (referred to in this specification
as the "environment").

If the channel is only seven bits wide, then only 7-bit character
codes may be used. 1If the channel is eight bits wide, then either
7-bit or 8-bit character codes may be used (7-bit character codes
are a specific subset of the 8-bit code structure). The following
table describes how the column and row position in the coded
character set is derived from both 7-bit and 8-bit character
codes. :

I I | I I I I I I
Bits of a 7-bit | == | b7 | b6 | b5 | b4 | b3 | b2 | bl |
combination I | | I I I I | |
I | I I I I I I I
Bits of an 8-bit | a8 | a7 | a6 | a5 | a4 | a3 | a2 | al |
combination | | | | | | | | |
I I I
| COLUMN | ROW |
I I I

Column and Row Reference

3.3.2 7-BIT CHARACTER SETS
A 7-bit coded character set has the following features.
a. A set of 32 control characters allocated to columns 00
and 01 (bit combinations in the range 0/0 to 1/15
inclusive).
AND EITHER
b. A character Space (SP) in position 2/0, that may be
regarded as either a control character or a graphic
character.

c. A set of 94 graphic characters allocated to columns 02 to
07 (bit combinations from 2/1 to 7/14, inclusive).
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d. A control character Delete (DEL) in position 7/15.
OR

e. A set of 96 graphic characters allocated to columns 02 to
07 (bit combinations from 2/0 to 7/15, inclusive).

The following table describes the structure of a 7-bit coded
character set including a 94-character graphic character set.

row column

00 01 02 03 04 05 06 07
D e it e St EEP PE E
00| | SP |
+ t———t
01]
+
02]
+
03]
+
04|
+
05]
-+
06 |
+
07] cCO
+control
08| codes
+
09|
+
10|
+
11
+
12|
+
13|
+
14|
+ +———t
15| | DEL |
R e i e s it Sttt SR &

GL
graphic
codes

I
I
I
|
I
|
I
|
I
|
|
I
|
|
|
|
I
I
I
I
I
I
|
|
|
I
I
I

Figure 3. 7-bit Code Table Structure

dlilg Il



EL-00070-03 14-Apr-1989 : Page 3-14

VSRM -

3.3.3

Code Extension Layer Digital Internal Use Only

8-BIT CHARACTER SETS

An 8-bit coded character set has the following features.

a.

b'

All the features of a 7-bit coded character set as
previously listed.

A set of thirty-two control characters allocated to
columns 08 and 09, called the Cl control set (bit
combinations from 8/0 to 9/15, inclusive).

AND EITHER
A set of 94 graphic characters allocated to columns 10 to
15 (bit combinations from 10/1 to 15/14, inclusive),
called the GR graphics set (for right-hand graphics set).

OR

A set of 96 graphic characters allocated to columns 10 to
15 (bit combinations from 10/0 to 15/15, inclusive).

Note

270, 7/15, 10/0 and 15/15 are not included in CO,
GL, Cl1, or GR for 94-character graphic sets.

2/0 and 7/15 are included in GL when a
96-character set is invoked into GL.

10/0 and 15/15 are included in GR when a
96-character set is invoked into GR.
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The following table describes the structure of an 8-bit coded
character set with 94-character graphic character sets.

Row : ‘ Column

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
B i i i S i i e S S s St S S it fatatats 2
00] |SP | | XXX |
+ +=——t +-——+
01| |
+
02}
+
03]
+
04|
o+
05|
+
06 |
+
07] co
+control
08| codes
+
09|
+
10|
+
11}
+
12}
+
13]
+
14] I
+ +-——+t +———t
15| | | DEL | | | XXX |
s St st R o it Sl S S S S S St

(o]
control
codes

GR
graphic
codes

GL
graphic
codes

—t—t—t—F—Ft—F+—F—F+ —F—F+ — +— + — + — + —

{mmm——— seven bit codes -————-- >
e eight bit codes -——=---eemmmmmm————— >

Figure 4. 8-bit Code Table Structure
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3.3.4 CONTROL AND GRAPHIC CODES

The coded character stream can be separated into two categories:
control functions and coded graphic characters. Control functions
are actions that affect the recording, processing, transmission,
or interpretation of data. Coded graphic characters represent
actual presentation data. All bit combinations in the coded
character stream are specifically categorized as being either part
of a control function or a coded graphic character.

- 3.3.4.1 Control Characters

A control character is a single character whose occurrence in a
particular context initiates, modifies, or stops a control
function. The control characters are referred to as C0 and Cl.
DEL (delete, 7/15) is also a control character, although it is not

~a member of the C0 or Cl sets. SP (space, 2/0) is also not a

member of CO or Cl, but it may be considered to be either a
control character or a graphic character.

"In a 7-bit environment, the values of a CO control character are

in the range of columns 00 and 01 of the code table. The C1
control characters are represented in 7-bit environments by
2-character escape sequences.

In an 8-bit environment, the values of CO0 control characters are
from columns 00 and 01 and the values of Cl control characters are
from columns 08 and 09

3.3.4.2 Graphic Characters

Graphic characters are characters other than a control character
having a visual representation which is normally printed or
displayed. This includes all characters from the GL and GR
portions of the code table (2/1 to 7/14 inclusive and 10/1 to
15/14 inclusive for 94 character sets; 2/0 to 7/15, inclusive and
10/0 to 15/15 inclusive for 96 character sets). Graphic
characters are frequently referred to as "printing characters”.

Bit combinations in this same range that occur within escape or

control sequences are not treated as graphic characters, but are
processed as part of the control function.
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3.4 SPECIAL CHARACTERS

When 94-character graphic character sets are used, the following
characters are not part of either the control or graphic- sets in a
7-bit or 8-bit code, and therefore have special processing as
described below.

3.4.1 2/0 (SPACE)

The Space character may be interpreted as a graphic character, a
control character, or both. 'As a graphic character it has the
visual representation of the absence of a graphic symbol. The
Space character will be displayed using whatever display
attributes are currently active.

3.4.2 7/15 (DELETE)

When received by a terminal, the Delete character is treated as an
unimplemented control character and shall be ignored. Conforming
software shall not use Delete as a pad character. The Delete
character may be issued as a result of keyboard processing. Refer
to DEC STD 070-6 for more information.

3.4.3 10/0

The character code 10/0 in 8-bit environments is treated as an
unassigned graphic character code, and will cause the error
character (usually imaged as a REVERSE QUESTION MARK) to be
displayed on conforming devices. Within escape sequences and
control sequences, the high order bit of this character will be
ignored, and it will be treated as syntactically equivalent to
Space (2/0). :

3.4.4 15/15

The character code 15/15 in 8-bit environments is treated as an
unimplemented control code and shall be ignored.

dlilg il
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3.5 CONTROL CODE EXTENSION TECHNIQUES

Because the number of controls typically required for effective
communication far exceeds the number provided in either the 7-bit
or 8-bit code tables, special methods of providing additional
control functions have evolved. These methods can be divided into
three categories: escape sequences, control sequences, and
control strings.

3.5.1 GENERAL RULES
3.5.1.1 Precedence of Control Functions

Control characters, escape sequences, control sequences, control
strings, and graphic characters are processed serially in the
forward direction in the data stream with the following
precedence:

1. Control characters

2. Escape sequences, control sequences, and control strings
(equal precedence)

3. Graphic characters

Thus, if a control character is transmitted in the middle of an
escape sequence, the control character is executed as if the
escape sequence were not present (that is, as if the control
character had been received immediately before the escape
sequence), with the exceptions noted below. The next character
received is assumed to be part of the escape sequence. However,
when transmitting to a device, implementors are warned not to
count on this property if they wish to follow the emerging ANSI
and ISO standards that specify this as an error condition whose
recovery is not specified. Control characters, escape sequences,
control sequences, and control strings should not (not mandatory)
be embedded in other escape sequences, control sequences, or
control strings.

3.5.1.2 Termination Conditions

Escape sequences and control sequences normally terminate only on
the receipt of a valid final character. However, there are
certain conditions that will cause a sequence to be terminated
without valid interpretation. 1In all of these cases, the
terminated sequence is ignored.
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3.5.1.2.1 Cancel

Cancel (CAN, 1/8) is used to indicate that the data with which it
is sent is in error or is to be disregarded. Therefore, the
receipt of CAN causes immediate termination, without execution, of
any sequence in progress. The CAN character itself receives no
further processing. The characters following the CAN are not
interpreted as part of the escape or control sequence, but rather
are interpreted normally.

3.5.1.2.2 Substitute

Substitute (SUB, 1/10) is used to indicate replacement of a
character that could not be represented. The receipt of SUB
causes immediate termination, without execution, of any sequence
in progress. The SUB character itself, and all subsequent
characters, are not interpreted as part of the escape or control
sequence, but rather are interpreted normally.

3.5.1.2.3 Escape

If an Escape (ESC, 1/11) is embedded in an escape or control
sequence, the sequence is canceled and a new sequence begins with
that ESC.

3.5.1.2.4 C1l Control Codes

Since Cl control functions may be represented as ESC Fe sequences
in 7-bit environments, Cl control characters embedded in an escape
sequence or control sequence shall cause the sequence to be
canceled and a new control function to begin with the Cl control
character. This provides for compatibility between 7-bit and
8-bit implementations.

3.5.1.2.5 Universal Terminator

In many instances it is important that the communications link be
set into a known state in order for conforming interchange to
proceed. Because of the complexity of the parsing algorithms and
rules regarding control code processing, it is desirable to
provide a single escapement that aborts any code processing in
progress and restore the terminal to a base state. This may be
accomplished using the String Terminator control code, transmitted
in its 7-bit format as ESC \ (1/11 5/12). This control terminates
the following conditions.

Bﬂgﬂﬂan "
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a. Escape Sequence in Progress - The initial Escape control
character will cause the sequence in progress to be
canceled. The String Terminator will then be processed
as an ESC Fe sequence (7-bit Cl control code). 1If no
control string is in progress, the String Terminator will
be ignored.

b. Control Sequence in Progress - Same as Escape Sequence in
Progress.

c. Control String in Progress - If received before the Final
Character, the control string will be treated as a
Control Sequence in Progress. If the String Terminator
is received after the Final Character, it causes normal
termination of the control string.

d. No Control Function in Progress - If a control function
is not in progress when the String Terminator is
received, it will be processed as an ESC Fe sequence
(7-bit Cl control code) and will be ignored by the
receiving party.

NOTE

This use of String Terminator applies to ANSI
conforming interchange as described in this
standard. Specific products may choose to
implement non-ANSI modes that do not recognize
String Terminator. Such modes should be '
documented exceptions. '

3.5.1.3 Unimplemented Functions

Unimplemented functions shall be ignored as if they were not
received. This applies to unimplemented control characters,
escape sequences, control sequences, parameters of control
sequences, and control strings.

For example, unimplemented selective parameter values of control
sequences shall be ignored as if that parameter were not received.
Processing of the sequence shall continue with the next parameter.
For example, if the control sequence Select Graphic Rendition
(SGR) is sent with parameters: 1 (bold), 3 (italicized), 7
(negative image), and 21 (doubly underlined), and the terminal
implements bold and negative image, but does not implement
italicized or doubly underlined, the parameters 1 and 7 shall be
executed, and 3 and 21 shall be ignored.
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3.5.1.4 Transformation Between 7-bit and 8-bit Environments

To simplify the transformation between 7-bit and 8-bit
environments, relaxations in constraints for the structure of
Control Sequences (introduced by CSI), control string introducer
sequences (introduced by APC, DCS, PM, and 0SC), G2 sequences
(introduced by Ss2), and G3 sequences (introduced by SS3) are
defined as follows:

In an 8-bit code, the bit combinations of columns 10 to 15 (except
15/15) are permitted to represent:

a. Parameters, intermediates, and finals of a control
sequence :

b. The contents of a control string introducer sequence
c. The operand of a single-shift character
In these situations, the bit combinations in the range 10/0 to
15/15 have the same meaning as the bit combinations in the

corresponding row from columns 02 to 07 (bit combinations in the
range 2/0 to 7/15 inclusive).

In a 7-bit code, the control characters shift Out (sO, 0/14) and
Shift In (SI, 0/15) are permitted to occur:

a. Between the Control Sequeﬁce Introducer (CSI, 9/11) and
the final bit combination of a control sequence

b. Between the opening delimiter of a control string and the
String Terminator (ST, 9/12)

c. Between a single-shift character and its operand
Shift Out and Shift In have no effect on the interpretation of a
control sequence, a control string, or the operand of a single

shift character, but may affect the meanings of sebsequent bit
combinations in the data stream.
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3.5.2 ESCAPE SEQUENCES

An escape sequence is a bit string that is used for control
purposes in code extension procedures and that consists of two or
more bit combinations, of which the first is the bit comblnatlon
corresponding to the Escape character (1/11).

The general form of an escape sequence is:
ESC I..I F
where:

a. ESC (Escape) is the introducer character, coded as 1/11
in both 7-bit and 8-bit environments.

b. I..I are zero or more intermediate bit combinations used
in combination with the final character to specify the
particular function. Intermediate characters for escape
sequences are bit combinations in the range of 2,/0 to
2/15, inclusive.

Conforming implementations shall recognize at least three
intermediate characters. If more intermediates than can
be recognized are received, the entire sequence shall be
ignored up to and including the final character.

c. F is a final, function defining character. It is used
either by itself or in combination with the intermediate
characters (if any) to establish the encoded function.
Final characters for escape sequences are bit
combinations in the range 3/0 to 7/14 inclusive.

d. The occurrence of bit combinations 0/0 to 1/15,
inclusive, as well as 7/15 and 15/15 in escape sequences
are special conditions that are handled by immediately
executing the control function indicated, and by
continuing processing of the escape sequence as if the
intervening control code had not been received. Note
that if the control code is CAN, ESC, or SUB, the
sequence in progress is terminated.

e. The receipt of any 8-bit Cl control character in the
range 8/0 to 9/15, inclusive, during the processing of an
escape sequence causes the sequence in progress to be
terminated. (See subhead 3.6.1.2.4 under Termination
Conditions)

f. Characters from columns 10 to 15 (10,0 to 15/14
inclusive) may occur in escape sequences and have the
same interpretation as the character from the
corresponding row in columns 02 to 07. Thus, the 8th bit
of graphic characters should be ignored when interpreting
an escape sequence.

Eﬂaﬂuan )
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3.5.2.1 Expansion Escape Sequence (Fe)

An expansion escape sequence is a special 2-character escape
sequence ( ESC Fe ), where Fe is in columns 04 and 05 (bit
combinations from 4/0 to 5/15 inclusive). Expansion escape
sequences are used to expand the 7-bit code table by being
equivalent to the 8-bit Cl control code in the row in columns 08
and 09 corresponding to the row of the Fe character.

3.5.3 CONTROL SEQUENCES

A control sequence is a bit string consisting of two or more bit
combinations, beginning with the Control Sequence Introducer
(Cs1), and that may contain parametric information for the control
function.

The general form of a control sequence is:
¢csi1 Pp..P I..I F
where:

a. CSI is the introducer character coded as 9/11 in 8-bit
environments and the 2-character escape sequence 1/11
5/11 ( ESC [ ) in 7-bit environments.

b. P..P is called the "parameter string". The minimum
length is zero and the maximum length is defined by the
implementation. However, all bit combinations are from
3/0 to 3/15 inclusive.

c. I..I are the intermediate characters that may be used to
expand the repertoire of functions beyond the limit of 63
implied by the single final character value.

Intermediate characters for control sequences are bit
combinations in the range 2/0 to 2/15 inclusive. If 3/0
to 3/15 occur after the occurrence of one or more
intermediate characters, the sequence is invalid.
However, the end of the control sequence is still defined
by the final character. Interpretation will continue
until a valid final character is received.

Conforming implementations shall recognize at least three
intermediate characters. If more intermediates than can

be recognized are received, the entire sequence shall be

ignored, up to and including the final character.

d. F is a final, function defining character. It is used
either by itself or with the intermediate characters (if
any) to establish what function is encoded. Final
characters are bit combinations in the range 4/0 to 7/14,
inclusive.
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. The occurrence of bit. combinations 0/0 to 1/15,
inclusive, as well as 7/15 and 15/15 in control
sequences, are special conditions that are handled by
immediately executing the control function indicated, and
continuing processing of the control sequence as if the
intervening control code had not been received. Note
that if the control code is CAN, ESC, or SUB, the
sequence in progress is terminated.

f. The receipt of any 8-bit Cl control character in the
range 8/0 to 9/15 inclusive during the processing of a
control sequence causes the sequence in progress to be
terminated. (See subhead 3.6.1.2.4 under Termination
Conditions)

g. Characters from columns 10 to 15 (10/0 to 15/14
inclusive) may occur in control sequences and have the
same interpretation as the character from the
corresponding row in columns 02 to 07. Thus, the 8th bit
of graphic characters should be ignored when interpreting
a control sequence.

3.5.3.1 PARAMETER VALUES IN CONTROL SEQUENCES

A parameter string consists of bit combinations from 3/0 to 3/15
inclusive. The string represents one or more numeric or selective
parameter values. The maximum value of each parameter is defined
by implementation. A minimum of 16384 decimal (14 bits) is
recommended. Parameter values larger than the maximum supported
by an implementation should be mapped to the largest wvalue
supported (although this is not mandatory).

The maximum number of parameters that can be contained in a single
parameter string is also implementation defined; however, support
for up to 16 parameters is required for compatibility. Parameters
beyond the maximum number supported may be ignored.

Each parameter value consists of zero or more bit combinations ,
from 3/0 to 3/9 inclusive, representing the decimal digits 0 to 9.
If more than one parameter value is to be supplied, the parameters
are separated from each other by the bit combination 3/11 (ASCII
semicolon ";"). The bit combination 3/10 is reserved for future
standardization. 1If 3/10 is received within a parameter string,

-the entire sequence up to and including the final character shall

be ignored. Bit combinations 3/12 through 3/15 are used for
private parameter strings (see subhead 3.5.3.4).

In each parameter, leading bit combinations of 3/0 are not
significant and may be omitted. A zero length parameter, or one
consisting only of 3/0 bit combinations, represents a default
whose value depends upon the control function.
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Representation of a Default Parameter Value

The latest version of ISO 6429 has instituted a
change that permits a parameter consisting only of
3/0 bit combinations to be treated as a parameter
value of zero, not necessarily the default value.
A selectable mode has been defined in the ISO
standard that controls the interpretation of a
parameter string consisting only of 3/0 bit
combinations as the default value.

This standard specifies that implementations
continue to recognize a zero-length parameter or
one consisting of only 3/0 bit combinations as
representing a default value for the control
sequence. (A small number of Digital private
control functions violate this rule. Refer to DEC
STD 138-0 Registry of Control Functions for
Character-Imaging Devices for further
information.)

3.5.3.2 NUMERIC PARAMETERS

Mumeric parameters are used for passing numeric values. If more
than one parameter value is supplied, the ordering of parameters
is significant and must be preserved by the use of additional
separators to replace omitted parameter values. A zero or omitted
numeric parameter represents a default that can apply to that one
parameter or to the entire parameter string, depending on the
control function.

3.5.3.3 SELECTIVE PARAMETERS

Selective parameters are used for selecting options from a list.
The list of options and corresponding parameter values is defined
by the control function. A control sequence with selective
parameters is specified as taking either a fixed or variable
number of selective parameters.

If a fixed number of selective parameters is specified, the
meaning of each parameter is determined from a separate list of
values or actions. All of the parameters are required (or are
assumed to be defaulted) for the particular control function to
take effect.

If a variable number of selective parameters is specified, each

parameter selects a particular entry from a single list identified
by the control.
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In control sequences with a variable number of parameters, the
parameters shall be processed sequentially beginning with the
first parameter. A control sequence containing more than one such
selective parameter shall have the same effect as a corresponding
number of separate control sequences, each with a single
parameter.

For example, if Select Graphic Rendition (SGR) is sent with the
following parameters, the resulting rendition will be negative
image, slowly blinking, since the 0 parameter, executed after

'setting bold and underline, would return the current rendition

value to normal.
1 (bold)
4 (underlined)
(all attributes off)

(negative image)

(S LN N = ]

(slowly blinking)

3.5.3.4 PRIVATE PARAMETER STRINGS

If a parameter string begins with a bit combination from 3/12

through 3/15, inclusive, the entire parameter string is subject to
private interpretation. This means that the control has a special
interpretation that is not specified in national or international

" standards. If bit combinations 3/12 through 3/15 occur anywhere

else in the control sequence other than as the first character of
the parameter string, the entire sequence up to and including the
final character shall be ignored.

Syntactically, the subsequent processing of private parameter

strings is identical to the processing of standard parameter
strings.

ol
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Examples of Parameter Strings

Table 1. Examples of Parameter Stings

Column/row
Form

3/7

3/0 3/0.3/0 3/7
3/9 3/8

3/4 3/11 3/2
3/12 3/3

3/2 3/1;

3/11 3/5

3/1 3/11 3/11 3/4

3/15 3/3 3/11 3/4

3/3 3711 3/15 3/4

Eﬂaﬂnan )

A single parameter value of 7

A single parameter value of 7

A single parameter value of 98

Two parameters with values 4 and 2
A private parameter with value of 3

Two parameters with the first having
the value 2 and the second having the
default value

Two parameters with the first having
the default value and the second -
having the wvalue 5

Three parameters with the first
having the value 1, the second having
the default value, and the third
having the value 4

A private parameter string containing
two parameter values, 3 and 4

An error. The occurrence of 3/15

as any but the first character of the
parameter string invalidates the
control sequence.
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3.5.4 CONTROL STRINGS

Control strings are a special class of control code extensions
that provide a wide range of functions. There are four types of
control strings, each of which has the same general structure with
its own introducer character and internal variations. The four
types and their formats are:

Application Program Command APC (9,/15) D..D ST (9/12)

Device Control Strings DCS (9/0) D..D ST (9/12)

Opérating System Command osc (9,/13) D..D ST (9/12)

Privacy Message PM (9,/14) D..D ST (9/12)
where:

a. APC, DCS, 0SC, or PM is the introducer character that
starts the control string and determines its type. 1In
7-bit environments, the introducer control characters are
encoded as 1/11 5/15 (EsC _), 1/11 5/0 (ESC P), 1/11 5/13
(ESC ]), and 1/11 5/14 (ESC "), respectively

b. D..D is a command string which has a unique format for
each control string type. However, the command string
must be made up of characters in the range 0/8 to 0/13
inclusiveand 2/0 to 7/14 inclusive. The inclusion of CO0
Controls 0/8 to 0/13 in control string data is intended
for convenience in formating and storing control strings.
It is recommended that these characters not affect the
interpretation of the control string.

c. ST is the String Terminator control character (in 7-bit
environments ST is coded as ESC \ (1/11 5/12)).

3.5.4.1 Device Control Strings

The internal format of a Device Control String is:

pcs Pp..P I..1 F D..D ST
where:
a. DCS is the Device Control String introducer.

b. P..P is an optional parameter string, identical in syntax
to the parameter string of a control sequence.

c. I..I is zero or more intermediate characters in the range
2/0 to 2/15 inclusive.
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d. F is a final, function defining character, in the range
7/0 to 7/14 inclusive (the same as for private Control
Sequences).

e. D..D is the command string, whose format is determined by
the combination of parameters, intermediate characters,
and final character that precede it.

f. ST is the String Terminator control character.

3.5.4.2 Other Control Strings

Other control string types (Application Program Command, Operating
System Command, and Privacy Message) are defined to have the
following internal format.

APC I..I F D..D ST
osc I1..I F D..D ST
PM I..1 ¢ D..D ST

a. APC, 0SC, or PM is the Control String introducer.

b. I..I is zero or more intermediate characters in the range
2/0 to 2/15 inclusive. ’

c. F is a final, function defining character, in the range
3/0 to 3/15 inclusive (the same as for private Escape
Sequences) .

d. D..D is the command string, whose format is determined by
the combination of intermediate characters and final
character which precede it.

e. ST is the String Terminator control character.

3.5.4.3 Character Strings

Future device implementations should treat the SOS Cl control as
the start of an unimplemented control string, although this is not
mandatory.

A syntax is not yet specified for the interpretation of character
strings; the use of SOS and character strings within Digital is
reserved for future standardization. Note that ISO may define the
inclusion of escape and control sequences inside Character
Strings.
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3.5.4.4 Termination Conditions

Control strings will normally terminate upon receipt of a String
Terminator (9/12) character. The receipt of the control
characters. 0/8 through 0/13 is valid within control strings. For
backward compatibility, and to minimize the effect of a lost
String Terminator, the control codes CAN (1/8), SUB (1,/10), ESC
(1/11), or any Cl control will also terminate control strings.

Conforming software should not depend on this practice however,
and shall only use the String Terminator control function to
terminate a control string. Control characters other than those
recognized within the command string syntax may be defined to have
other meanings in the future. It is recommended that all other
control codes not used within a command string be ignored by
hardware.

3.5.4.5 GR Graphic Characters Within Control Strings

GR (8-bit) graphic characters in APC, 0OSC, and PM control strings
will be treated as their 7-bit equivalent (the eighth bit will be
ignored). .

GR (8-bit) graphic characters are permitted within Device Control
Strings, and the graphic character’s interpretation will be
dependent on the internal control string format. When they occur
in the introducer sequence to a Device Control String, the eighth
bit will be ignored, and they will be treated as their 7-bit
equivalent. (Note that this is the same way 8-bit graphic
characters are handled within control sequences.)

3.5.4.6 Unimplemented Control Strings

The contents of received control strings that are not implemented
by the receiving party will be ignored. Therefore, all data
(control and .graphic characters) from the control string
introducer to the string terminator (inclusive) will be discarded
without being displayed.

i d
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3.5.5 PARSING ALGORITHMS

This section describes the rules required to correctly parse a
7-bit or 8-bit character stream, separating the control functions
from data contained in the stream.

Implementation Notes:

This coding is intended to serve as a guideline to implementors
and a clear specification of the parsing rules against which
product certification can be performed. The code is typical of
actual implementations, but is optimized for architectural
clarity. It is recognized that specific implementations may alter
the algorithms or program structure to optimize memory or
execution speed. Such implementations must not violate the
external functionality or rules provided by the parsing
algorithms.

VAX-11 C was selected as the implementation language because of
its simplicity, portability, and wide use both inside and outside
of Digital.
Module Overview:
The parser is broken into modules as follows.
gparse.h global include file
(must be included by external routines
that call the parser)
lparse.h local include file
(contains definitions used
internally by the parser)
vtparse.c parse routines

ptexec.c parser tester executive

Other modules not shown here include system-dependent character
I/0 routines and interrupt handling.
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3.5.5.1 C Language Source Code

Jrrkkkkkkkkkkxkxkxxx module gparse.h *xkkkkkkkkxkkhhhkkk*

* ’ .

* Global #include file for callable re-entrant ANSI parser.
*

* Environment: VAX/VMS

Author: Peter Sichel 24-Feb-1984

*

Modification history:
13-Nov-1984 P. Sichel
added external events for control
string introducers APC, OSC, and PM
16-May-1988 P. Sichel
added parse limits
changed default stack size to 32

* F ¥ * H F * * ¥ ¥

********************************************************/

/* parse limits */

#define MAX_NUM_INTERMEDIATES 3
#define MAX_ NUM_PARAMETERS 16
#define MAX_ PARAMETER VALUE 16383

/* parse stack */
#define STACK_SIZE 32

struct parse_stack

{

char index; /* stack pointer */
unsigned char class[STACK_SIZE];
unsigned char value[STACK SIZE];

unsigned short int data[STACK_SIZE];
}i

/* commen parse states */
#define SEQ_START 0
#define CON_START 1

/* external parse events */
#define R_PARSE_ERROR
#define R_CONTINUE
#define R_GRAPHIC
#define R_CONTROL
#define R_ESC_SEQ
#define R_CSI_SEQ
#define R_DCS_SEQ
#define R_APC_SEQ
#define R_OSC_SEQ
#define R_PM_SEQ

WCoO-JAOAUTWNEHO
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/* escape s equence parser definitions */
/* (includes control character parser also) * /

/* parse states */
/% SEQ START 0 */ /* already defined above */
/* CON_START 1 */ /* already defined above */
#define ES_IN_SEQ 2
#define ES_IGNORE 3

/* control s equence parser definitions */

/* parse states */

/* SEQ _START 0 */ /* already defined above */
#define CS_PRIVATE 1
#define CS_PARAM 2 /* parameter value */
#define CS_INTER 3
#define CS_IGNORE 4 /* ignore sequence, .
but parse until final */
$define CS_IGNORE_P 5 /* ignore any further parameters,
' but accept sequence if otherwise
valid */ ‘
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T kkkkkkkkkkkkkkkkkkkkkkk module lparse.h ke okokokkokdok kokokok ok ok ook ok ok

Local #include file for callable re-entrant ANSI parser

Environment: VAX/VMS VAX-11 C V1.2
Author: Peter Sichel 24-Feb~-1984

Modification history:

2-May-1984 T. Lasko
Fixed overlapping #define’s in parser states

29-May-1984 P. Sichel
fixed pseq_parse_table to correcly
ignore invalid sequences '

1-Jun-1984 P. Sichel .
added state CS_OMIT to indicate
.omitted parameters explicitly

l16-May-1988 P. Sichel
removed CS_OMIT
Added CS_IGNORE_P to ignore parameters
beyond MAX NUM_PARAMETERS.
Added ES_IGNORE to ignore escape sequences
with more than MAX_NUM_INTERMEDIATES.
Fixed bug in parse table that would accept
intermediates from CS_IGNORE state.

5-Feb-1989 P. Sichel :

‘converted parse table data declaration.to use
symbolic constants, and moved to module vtparse.c

***************************************************************/
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/* state classes - used by parse executive to determine which
parser to invoke */

#define ESEQ . 0 /* escape sequence */

$define CSI 1 /* control sequence */

#define DCS 2 /* control sequence */

#define LAST_ SEQ 2 /* "in sequence" marker */

$define CON 3 /* control and graphic characters */

/* internal parse events returned by parse_ansi() */

#define PARSE_ERROR  0x00
$define CONTINUE 0x10
$define GRAPHIC 0x20
$define CONTROL 0x30
#define ESC_SEQ 0x40
#define PAR_SEQ 0X50
#define CANCEL 0xDO
$define PARAM 0xEO /* reduce a numeric parameter */
$define IGNORE 0xFO

/* ‘e s cape sequence parser definitions */
/* (includes control character parser also) */

/* parse inputs (count by number of states) */

$define
$define
#define
$define

ES_CONTROL 0
ES_INTER 4
ES_FINAL 8

1

ES_GRAPHIC 2

/* control s equence parser definitions */

/* parse inputs (count by number of states) */

#define PI_CONTROL 0
#define PI_PRIVATE 6
#define PI_NUMERAL 12
#define PI_SEMICOL 18
$define PI_INTER 24
#define PI_FINAL 30
4define PI_OTHER 36
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/****************** module vtparse.c ek kR kkk Rk k kK

X % XX Ok X Ok X % X X X H K X N X ¥ F ¥ F ¥ ¥ *

*
AN

Callable re-entrant ANSI parser. This module contains
the entire parser, and the action routines that alter

the parse state.

Environment: VAX/VMS VAX-11 C vVv1.2

Author:
Modified by:
PAS 30-May-84
PAS 12-Nov-84
PAS 13-Nov-84

PAS 16-May-88

PAS 5-Feb-89

dlilg 1t

Peter Sichel 24-Feb-1984

added missing "break" to switch case "IGNORE".
modified eseq_class and pseq_class to
recognize 0xFF as a control character

added code to recognize 0SC, PM, and APC
control strings

Added code to test for MAX NUM_INTERMEDIATES.
Added code to ignore parameters beyond

MAX NUM_PARAMETERS.

Added code to handle parameter values

larger than MAX PARAMETER _VALUE.

Removed distinction between omitted

and zero parameters.

Included basic documentation in this file.
Included parse tables in this module.
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/*
Introduction To VTPARSE
VTPARSE is a table-driven, character re-entrant, callable parser
designed to recognize control functions encoded according to the
ANSI syntax for information interchange. The rules for encoding
control functions are defined in several standards including
ANSI 3.41, DEC STD 138-0 and DEC STD 070-3.
VTPARSE accepts one input character at a time (per call), and
recognizes the following catagories of control functions when
they occur in the input stream.

o Graphic Characters

o CO and Cl Control Characters

o Escape Sequences

o Control Sequences

o0 Control String Introducer Sequences including:
DCS, 0sC, PM, and APC

Interpreting Return Information From parse_ansi
Parse_ansi returns with "event" set to one of the following.

R_PARSE_ERROR parse stack overflow, or software bug

R:CONTINUE no event, continue parsing
R_GRAPHIC recognized a graphic character
R_CONTROL recognized a control character
R_ESC_SEQ recognized an escape sequence
R_CSI_SEQ recognized a control sequence
R_DCS_SEQ recognized a DCS introducer sequence
R_OSC_SEQ recognized a OSC introducer sequence
R_PM_SEQ recognized a PM introducer sequence
R_APC_SEQ recognized a APC introducer sequence
The character or character sequence recognized is on the

"state" stack. Parse_ansi returns two integers pointing to
the first and final characters of the sequence on the stack.

Each stack entry has three fields: a "class" field, a "value"
field, and a "data" field. The possible values for these fields
are defined in the include files "gparse.h" and "lparse.h".

The "class" field is used internally by the parser to determine
which subparser to invoke (that is, the parse table to use). To
keep the tables reasonably small, a separate table is used for

parsing parameter sequences.
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The "value" field is used by the parser to maintain its current
state. The parser is a table driven finite state automata,
where the next state and action are a function of the current
state and input. The "value" field of the parse stack provides
a history of what states the parser has been in and is useful
for interpreting the contents of the parse stack. The "value"
field may be used to identify the contents of the "data" field
except for the final character of a sequence. The final "value"
is usually meaningless because when a sequence is recognized,

it is removed from the stack eliminating the need for a parse
state. A single graphic or control character is considered both
the start and final character of a sequence.

The "data" field contains the actual character data input to the
parser or a number of characters in reduced form. Examples of
reduced forms are a single Cl control replacing an Fe sequence
or a complete parameter value replacing a number of individual
parameter characters. Reduced forms will always be identified
by the contents of the "value" field.

Examples of typical stack data are:

value data
final -> CON_START 41 'A’ event = R _GRAPHIC
(the letter "A")
final -> CON_START 0D event = R _CONTROL
(carriage return)
final -> CON_START 41 'a’ event = R_ESC_SEQ
ES_IN_SEQ 28 ' (’ (designate UK into GO)
start -> SEQ START 1B ESC '
final -> CS_IGNORE 68 'h’ event = R_CSI_SEQ
CS_PARAM 3 parameter value 3
CS_PRIVATE 3F "2’ DEC private char
start -> SEQ_START 9B CSI (set 132 col mode)
final -> CS_IGNORE 72 'r’ event = R_CSI_SEQ
CS_PARAM 14 parameter value 14(hex)
CS_PARAM 0 zero or omitted parameter
start -> SEQ_START 9B CsSI (set scroll region from
line 1 to line 18)
final -> CS_IGNORE 72 'p’ event = R _DCS_SEQ
start -> SEQ_ START 90 DCs (begin REGIS DCS)
final -> CON_START 9C ST event = R _CONTROL

(string terminator)
Errors And Exceptions

The parser ignores any invalid sequences it receives.

No control function is recognized, and the parser resynchronizes
the input stream according to the rules for error recovery in
DEC STD 138-0.
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To summarize:

o ESC restarts any escape, control, or control string
introducer sequence in progress.

o CAN and SUB immediately cancel any escape, control, or
control string introducer sequence in progress. SUB is
recognized as a CO0 control if no sequence is in
progress.

o All other CO controls are immediately recognized within
escape, control, or control string introducer sequences.
The escape, control, or control string introducer
sequence continues where it left off.

0 Cl controls immediately cancel any escape, control, or
control string introducer sequence in progress. The Cl
control is then recognized normally. This is for 7-bit
compatibility where Cl controls are represented by two
character Fe escape sequences.

Two character Fe escape sequences are converted to Cl
controls by the parser.

o0 Within escape, control, and control string introducer
sequences, eight-bit graphic codes (GR set) .are
truncated to seven-bit codes.

o If a private parameter character (<, =, >, ?) occurs
after the first parameter, the entire sequence will be
ignored up to and including its final character.

o If a parameter character occurs after the first
intermediate character, the entire sequence will be
ignored up to and including its final character.

o The parser recognizes parameter values up to
16383 (14 bits) as specified by the constant
MAX PARAMETER _VALUE in "gparse.h". If a parameter
exceeds the maximum value, the parameter will be set
to the maximum value.

o The parser recognizes up to 16 parameters in a
single parameter sequence as specified by the
constant MAX NUM_PARAMETERS in "gparse.h". 1If more
than MAX NUM PARAMETERS are received, parameters

- beyond the maximum number are ignored and the "value"

field for the last parameter will be set to
"CS IGNORE P" (this may be used to detect that
parametershave been 1gnored) The sequence will
still be recognized if it is otherwise valid.
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The parser will recognize up to three intermediate
characters in a single escape, control, or introducer
sequence specified by the constant MAX NUM_INTERMEDIATES
in "gparse.h". If more than MAX NUM_INTERMEDIATES are
received, the entire sequence will be ignored up to and
including its final character.

DCS introducer sequences are parsed according to the
rules for control sequences. APC, 0OSC, and PM
introducer sequences are parsed according to the rules
for escape sequences. The parser recognizes the
introducer sequence upon receiving a valid final
character. The parser does not keep track of whether
a control string is in progress. Therefore it is
possible to receive control codes, escape sequences,
and control sequences within a control string. Handling
of control strings must be performed at a higher level
than the parser.

Each intermediate character requires one stack entry. Each
parameter value also requires one stack entry. The default stack
size of 32 is sufficient to hold a sequence starting character, a
private parameter character, 16 parameters, 3 intermediates, and
still recognize nested CO control characters. If the maximum
number of parameters or intermediates are increased, the stack
size should be increased accordingly. 1If the stack overflows,
the parser will re-initialize the stack, and return with event
PARSE_ERROR.

*/
#include "gparse.h" /* global parse definitions */
#include "lparse.h" /* local parse definitions */

/* escape sequence parse table */
/* eseq_parse_table[input+from_state] ==> action,to_state */

char eseq_parse_table[1l6] =

/*
/*
/%
/*
J*
/*
/*

/*

input: ES CONTROL */

from_state action to_state */
e S */
SEQ_START */ CONTROL | ES_IN_SEQ,
CON START */ CONTROL CON START,

|
ES_IN_SEQ */ CONTROL | ES_IN_SEQ,
ES_IGNORE */  CONTROL |

ES_IGNORE,

input: ES_INTER */
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/* from state action to state */
S ——— * /
/* SEQ_START */ CONTINUE | ES_IN_SEQ,

/* CON_START */ GRAPHIC | CON_START,

/* ES_IN_SEQ */ CONTINUE | ES_IN_SEQ,

/* ES_IGNORE */ IGNORE | ES_IGNORE,

/* input: ES_FINAL  */

/* from state action to state */

/* e ———————————— ——— * /

/* SEQ_START */ ESC_SEQ | CON_START,

/* CON_START */  GRAPHIC | CON_START,

/* ES_IN SEQ */ ESC_SEQ | CON_START,

/* ES_IGNORE */ CANCEL | ES_IGNORE,

/* input: ES_GRPAHIC */

/* from_state action to state */

/¥ e e * /

/* SEQ_START */  PARSE_ERROR | ES_IN_SEQ,

/* CON_START */  GRAPHIC | CON_START,

/* ES_IN _SEQ */ PARSE_ERROR | ES_IN_SEQ,
| ES_IGNORE

/* ES_IGNORE */  PARSE_ERROR

}i

/* control sequense parse table */
/* pseq_parse_table[input+from_state] ==> action,to_state */

char pseq_parse_table(42] =
{

/* input: PI CONTROL */

/* from_state action to_state */
/* _____________________ S —— */
/* SEQ_START L4 CONTROL | CS_IGNORE,
/* CS_PRIVATE * / CONTROL | CS_IGNORE,
/* CS_PARAM * / CONTROL | CS_IGNORE,
/* CS_INTER * / CONTROL | CS_IGNORE,
/* CS_IGNORE * / CONTROL | CS_IGNORE,
/* CS_IGNORE_P */ CONTROL | CS_IGNORE_P,
/* input: PI_PRIVATE */

/* from state action to state */
/% ————— e ——————— o e e e o e e e e e e e P * /
/% SEQ_START * / CONTINUE | CS_PRIVATE,
/* CS_PRIVATE * / CONTINUE | CS_IGNORE,
/% CS_PARAM * / CONTINUE | CS_IGNORE,
/* CS_INTER */ CONTINUE | CS IGNORE,
/* CS_IGNORE * / IGNORE | CS_IGNORE,
/* CS_IGNORE_P */ IGNORE | CS_IGNORE,

/* input: PI_NUMERAL */

dlilg il
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/*
/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*
/*
/*
/*
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from_state action to_state */
SEQ_START */ PARAM | CS_PARAM,
CS_PRIVATE */ PARAM | CS_PARAM,
CS_PARAM *x/ PARAM | CS_PARAM,
CS_INTER *x/ CONTINUE | CS_IGNORE,
CS_IGNORE */ IGNORE | CS_IGNORE,
CS_IGNORE_P */. IGNORE | CS_IGNORE_P,
input: PI_SEMICOL */

from_state action to_state */
SEQ_START */ PARAM | CS_PARAM,
CS_PRIVATE */ PARAM | CS_PARAM,
CS_PARAM */ PARAM | CS_PARAM,
CS_INTER */ CONTINUE | CS_IGNORE,
CS_IGNORE */ IGNORE | CS_IGNORE,
CS_IGNORE_P */ IGNORE | CS_IGNORE_P,

input: PI_INTER */

from_state

SEQ START. */

CS_PRIVATE */
CS_PARAM */
CS_INTER */
CS_IGNORE  */

CS_IGNORE_P */

input: PI_FINAL */

from_state

SEQ_START %
CS_PRIVATE */
CS_PARAM */
CS_INTER */
CS_IGNORE  */

CS_IGNORE_P */.

input: PI_OTHER */

from state

SEQ_START  */
CS_PRIVATE */
CS_PARAM */
CS_INTER */
CS_IGNORE  */
CS_IGNORE_P */

action

CONTINUE
CONTINUE
CONTINUE
CONTINUE
IGNORE

CONTINUE

PAR_SEQ
PAR_SEQ
PAR_SEQ
PAR_SEQ
CANCEL

PAR_SEQ

CONTINUE
CONTINUE
CONTINUE
CONTINUE
IGNORE

CONTINUE

to_state */

——————— — — — —————— —— — ——————— —

CS_INTER,
CS_INTER,
CS_INTER,
CS_INTER,
CS_IGNORE,
CS_INTER,

to_state */

D - — - —— —— ————— ———— - -~ — — - — —— —— ———— — ————

CS_IGNORE,
CS_IGNORE,
CS_IGNORE,
CS_IGNORE,
CS_IGNORE,
CS_IGNORE,

to_state */

—— ——— —— - - - —— — - — —— - — —— — t— — - — - — — —-—— —- ——— ———— —

CS_IGNORE,
CS_IGNORE,
CS_IGNORE,
CS_IGNORE,
CS_IGNORE,
CS_IGNORE

*/

Page

3-42
Only



EL-00070-03 14-Apr-1989 Page 3-43
VSRM - Code Extension Layer Digital Internal Use Only

/* shorthand for "Stack Pointer" of parse stack */

$define SP state->index

/*************************************
*

* parse_init - initialize parse state
*
*************************************/

parse_init(state)

struct parse_stack *state;

{
state->index = 0;
state->class[0] = CON;
state->value[0] = CON_START;
return(0); .

/k******************************************************
*

* parse_ansi - callable re-entrant ansi parser executive
*
********************************************************/

parse_ansi(c, state, event, start, final)
struct parse_stack *state; /* address of parse stack structure */

int c¢; /* input character */

int *event; /* event recognized (by ref) */

int *start; /* stack index of first char of event (by ref) */
int *final; /* stack index of final char of event (by ref) */

{

int action, 1i;

/* if in sequence, convert 8 bit graphics to 7 bits */
if (state->class[SP] <= LAST_SEQ)
if (¢ >= 0xA0) c &= 0Ox7F;

/* invoke appropriate parser based on state class */
switch (state->class[SP])

{
case CON:

/* parse graphic and CONtrol characters */
action = parse(state, c, eseq _class(c), eseq_parse table);
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break;

case ESEQ:
/* parse escape sequences */
action = parse(state, c, eseq_class(c), eseq_parse_table);

/* check for too many intermediates */
i=0;
while (state->value[SP-i] == ES_IN_SEQ)
{
i++;
if (i > MAX_NUM_INTERMEDIATES)
{
/* ignore sequence (but parse until final) */
state->value[SP] = ES_IGNORE;
}
} .

break;

case CSI:
case DCS:
/* parse parameter sequence */
action = parse(state, c, pseqg_class(c), pseq_parse_table);

/* check for too many intermediates */
i=0;
while (state->value[SP-i] == CS_INTER)
{
i++;
if (i > MAX_NUM_INTERMEDIATES)
{
/* ignore sequence (but parse until final) */
state->value[SP] = CS_IGNORE;
}
}

break;

}

/* process recognized events */
switch (action)
{
case CONTINUE:
*event = R_CONTINUE;
break;
case GRAPHIC:
*event = R GRAPHIC;

*start = SP;
*final = SP;
SP -= 1;
break;

case CONTROL:
pcontrol(state, event, start, final);

Eﬂgﬂnan )
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break;
case ESC_SEQ: '
pescseg(state, event, start, final);
break;
case PAR_SEQ:
*final = SP;
/* find start of sequence */
*start = SP; ’
while (state->value[*start] != SEQ START) *start -= 1;
switch (state->data[*start])

case 0x9B: *event = R_CSI_SEQ; break;
case 0x90: *event = R _DCS_SEQ; break;
default: *event = R_PARSE_ERROR; break;
} .
/* remove seq from parse stack,
and return to previous parser */
SP = *gstart - 1;
break;
case PARAM: )
/* input was either a numeral, or a semicolon,
reduce parameter chars to parameter value
if current char is a numeral then :
if prev is a value, mul by 10, add current,
range check.
else store current as a value.
else if current is a semicolon

store value of zero
if prev is not a value,
advance stack and store a value of zero.
finally, check for too many parameters. */
*event = R CONTINUE;

i = sp; “/* remember stack pointer */
if (state->data[sSP] != 0x3B)
{ /* numeral */
if (state->value(SP-1] == CS_PARAM)
{
SP -= 1;

if (state->data[SP] > MAX_PARAMETER VALUE/10)
state->data[SP] = MAX_ PARAMETER VALUE;
else

{

state->data[SP] *= 10;

state->data[SP] += state->data[sSP+1] - 0x30;

if (state->datalsP] > MAX_PARAMETER_VALUE)
state->data(SP] = MAX PARAMETER VALUE;

}

}

else
state->data[SP] -= 0x30;
}

else

dlilgliltiall
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{ /* semicolon */

state->data[sP] = 0; .

if (state->value([SP-1] != CS_PARAM)
( .
SP += 1;
state->class[SP] = state->class[SP-1];
state->value[SP] = CS_PARAM;
state->data[sP] = 0;

}
/* check for too many parameters */
if (SP >= 1) /* did we add a parameter? */
{
i=0;
while (state->value[SP-i] == CS_PARAM)
{
i++;
if (i > MAX_NUM_PARAMETERS)
{
/* ignore last parameter */
SP -= 1; '
/* ignore any further parameters */
state->value[SP] = CS_IGNORE_P;
}
}
}
break;

case CANCEL:
if (state->class[SP] <= LAST_SEQ)

{
while (state->value(SP] != SEQ START) SP -= 1;
SP -= 1; '

}
- *event = R_CONTINUE;
break;
case IGNORE:
*event = R_CONTINUE;
SP -= 1;
break;
default:
*event = R_PARSE_ERROR;
parse_init(state); /* re-initialize */
break;

} /* end switch event */

return( *event);
} /* end routine parse_ansi */
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/*************************************************************
*

* eseq_class - return escape sequence parser input class

* of given character.
%*

**************************************************************/

eseq_class(c)
int c;

int c_class;
/*.oo.oa'o-.o.o.o--cooo*/

/* determine character class */
if (0x20 <= c && c <= 0x2F)
c_class = ES_INTER;
else if ( (0x00 <= c && c <= 0x1F)
(0X7F <= c && c <= 0x9F)
(c == OXFF) )
c_class = ES_CONTROL;
else if (0x30 <= c && c <= Ox7E)
c_class = ES_FINAL;
else ’ )
c_class = ES_GRAPHIC;

return(c_class);

}

/*************************************************************
*

* pseq_class - return parameter sequence parser input class of

* given character.
*

**************************************************************/
pseq class(c)
int c;

int pi_class;
Y I I P */

/* determine character class */

if (0x30 <= c && c <= 0x39)
pi_class = PI_NUMERAL;

else if (c == 0x3B)
pi_class = PI_SEMICOL;

else if (0x20 <= c && c <= 0x2F)
pi_class = PI_INTER;

else if (0x3C <= c && c <= 0x3F)
pi_class = PI_PRIVATE;

!!tl!!l’l!gstlTM
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else if (0x40 <= c && c <= 0x7E)

pi_class = PI_FINAL;
else if ( (0x00 <= c && c <= Ox1F) ||

(0X7F <= c && c <= 0x9F) ||
(c == 0xFF) )

pi_class = PI_CONTROL;
else

pi_class = PI_OTHER;
return(pi_class);
/*******************************************
%*
* parse - table driven parse routine
*
* returns the following events:
* PARSE_ERROR
* CONTINUE
* GRAPHIC
* CONTROL
*  ESC_SEQ
*  CON_SEQ
*  PARAM
*  CANCEL
*  IGNORE
*
* The parser is a table driven finite state automata,
* where the next state and action are a function of
* the current state and input.
*
*********************************************/
parse(state, ¢, c_class, parse_table)
struct parse_stack *state; /* parse stack */
int c; /* input character * /
int c_class; ) /* input class * /
char parse_table[]; /* parse table */

{

int next_action;
int current_state;
int next_state;

/* get next state */
current_state = state->value(SP];
next_state = parse_table[c_class + current_state] & 0xOF;

/* get action */

Page 3-48
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next_action = parse_table[c_ class + current_state] & OxFO;

Eﬂaﬂuan )
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/* default action */

if (SP >= STACK_SIZE) return(PARSE_ERROR);
SP += 1;

state->class[SP] = state->class[SP-1];
state->value[SP] = next_state;
state->data[SP] = c;

/* return action */
return(next_action);

} /* end routine parse */

/*****************************************

*
* pcontrol - process controls that alter
* the parse state.

*
******************************************/

pcontrol(state, event, start, final)

struct parse_stack *state;
int *event;
int *start;
int *final;

{
int sp, code;
/*...‘C..OOOQOQ..C...*/

sp = state->index;
code = state->datalspl;

/* ESC *x/
if (code == 0x1B)

/* if already in escape or control sequence, restart it */
if (state->class[sp] <= LAST_SEQ)
while (state->value(sp] != SEQ START) sp -= 1l;
state->class[sp] = ESEQ; /* switch to escape seq parser */
state->value[sp] = SEQ_START;
state->datalsp] = 0x1B;
state->index = sp;
*event = R_CONTINUE;
return(0);

}

/* CAN */
if (code == 0x18)

/* if already in escape or control sequence, cancel it */
if (state->class[sp] <= LAST_SEQ)

while (state->value([sp] != SEQ_START) sp -= 1;
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} :
state->index = sp - 1;
*event = R_CONTINUE;
return(0);

}

/% SUB */
if (code == 0x1lA)

/* if already in escape or control sequence, cancel it */
if (state->class[sp] <= LAST_SEQ)

{
while (state->value([sp] != SEQ START) sp -= 1;
state->index = sp-1; ,

*event = R_CONTINUE;
} .
else .
{ /* not in sequence, recognize SUB */
*event = R_CONTROL;
*start = sp;
*final = sp;
state->index = sp;

return(0);

}

/* is it a Cl control 2 */
if (code » 0x7F)
{

/* if already in escape or control sequence, cancel it */
if (state->class([sp] <= LAST_SEQ)
while (state->value[sp] != SEQ START) sp -= 1;

/* CSI */

if (code == 0x9B)
{
-/* switch to parameter seq parser */
state->class[sp] = CSI;
state->value[sp] = SEQ_ START;
state->datal[sp] = code; -
state->index = sp;
*event = R_CONTINUE;
return(0);

}

/* DCS */
if - (code == 0x90)

/* switch to parameter seq parser */
state->class[sp] = DCS;
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state->value[sp] = SEQ START;
state->datalsp] = code;

state->index = sp;

*event = R_CONTINUE;

return(0);

} .

/* OSC, PM, APC */
if ( (code == 0x9D) ||

(code == 0x9E)

Digital Internal Use Only

|| (code == 0x9F) )

/* switch to escape sequence parser */
state->class[sp] = ESEQ; ‘
state->value(sp] = SEQ_ START;
state->datal[sp] = code;

state->index = sp;
*event = R_CONTINUE
return(0);

}

.
’

} /* end Cl control */

/* recognize other controls
*event = R_CONTROL;
state->data[sp] = code;
*start = sp;

*final = sp; -

*/

/* remove control character from parse stack */

state->index = sp - 1;
return(0);

}
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/*************************************
*

* pescseq - process escape sequences

* that alter the parse state.
%*

**************************************/
pescseq(state, event, start, £final)

struct parse_stack *state;
int *event;
int *start;
int *final;

{
-int sp;
/*ooou..oonocouoocnco.o*/

sp = state->index;

/* two character escape sequence ? */
if (state->datal[sp-1] == 0x1B)
{

/* convert 7-bit Fe sequences to Cl controls */

if ((0x40 <= state->data[sp]) && (state->datalsp] <= 0x5F))
{ A
/* store Cl control */
state->data[sp-1] = state->datal[sp] + 0x40°
state->index = sp-1;
/* steal code from pcontrol */ _
pcontrol(state, event, start, final);
return(0);
}

}

/* recognize other escape sequences */
/* find start of sequence */
while (state->value(sp] != SEQ START) sp -= 1;
*start = sp;
*final = state->index;
switch (state->data[*start])
{

case 0x1lB: *event

= R_ESC_SEQ; break;
case 0x9D: *event = R_OSC_SEQ; break;
case 0x9E: *event = R PM SEQ, break;
case 0x9F: *event = R APC _SEQ; break;
default: *event = R PARSE ERROR; break-

}
state->index = *start - 1; /* remove seq from parse stack */
return(0);

}  /* end routine pescseq */
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Jrekhkh ek kkkhhkhkkkkkrk module pPLexeC.C *kkkkkikdkkikkkkk

1 g

* This module contains the parser test executive.

* It reads characters from the keyboard and dumps the
* parse stack when a control function is recognized.
. o

* Environment: VAX/VMS

*

* Author: Peter Sichel 24-Feb-1984

*

* Modification history

* 8-May-1984 T. Lasko

* Made “Y (power off) cleaner.

* 9-MAY-1984 T. Lasko

* Fixed several protocols.

* 13-Nov-1984 P. Sichel

* Added 0SC, PM, and APC control strings

* 9-May-1988 P. Sichel

* Cosmetic changes for inclusion in VSRM

*/

3-53
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$#include <stdio.h> Q
$include "gparse.h" /* global parse definitions */
#include "lparse.h" /* local parse definitions */

/* global storage */
extern int poweron;

/* module wide storage */
struct parse_stack kbd_state;

static char *eseq_state[3] =

"SEQ_START",
"CON_START",
"ES_IN_SEQ"
};:

static char *pseq_state[6] =

{
"SEQ_START",
"CS_PRIVATE",
"CS_PARAM",
"Cs_INTER",
"CS_IGNORE",
"CS_IGNORE_P"

}i
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/*******************************************
ptstart() -

This is the startup routine for the parser tester.

It simply initializes the internal state and the terminal
screen, then calls the executive loop, which returns when
* we give it a “Y (power turns off).
**********************************************/

ptstart()
{

unsigned short n;

* * ¥ ¥ ¥

/* erase screen, move cursor to home */
printf("\33[(2J\33([(H");

printf("A N S I Parser Tes te r\n");
printf(" Press “Y to exit \n\n");

parse_init(&kbd_state);

poweron = 1; ' /* ready....*/
set_passall();

execloop(); : /* go! */

set _nopassall(); '
return(0); /* when power off...return */

)
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/*******************************************

*

* execloop - parser test executive

*

********************************************/
execloop()

{

int c;

int event,

Y 4 I

start, final, i;

© © 0 06 e 0 © 0 6 0 00 e 0 00 0 0 0 e o0 e e o 0 0 0

while (poweron)

I 74

/* get character from KEYBOARD and parse it */

c = readkbd();

parse_ansi(c, &kbd_state, &event,
/* process recognized events */
switch (event)
{
case R_CONTINUE:
break;
case R GRAPHIC:
printf("\nR_GRAPHIC:");
ptdump(&kbd state, start,
break;
case R CONTROL:
prlntf("\nR CONTROL:");
ptdump(&kbd state, start,
break;
case R_ESC_SEQ:
prlntf("\nR ESC_SEQ:");
ptdump(&kbd state, start,
break;
case R_CSI_SEQ:
prlntf("\nR CSI_SEQ: ")
ptdump(&kbd state, start,
break;
case R DCS SEQ
prlntf("\nR DCS_SEQ:");
ptdump(&kbd state, start,
break;
case R_OSC_SEQ:
prlntf("\nR OSC_SEQ:");
ptdump(&kbd state, start,
break;
case R PM SEQ
prlntf("\nR PM_SEQ:");
ptdump(&kbd state, start,
break;

&start, &final);

final);

final);

final);

final);

final);

final);

final);
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case R_APC_SEQ:
printf("\nR_APC_SEQ:");
ptdump(&kbd_state, start, final);
break;

default:
printf( "\nR__PARSE__ERROR: "y;
ptdump(&kbd_state, start, final);
break;

} /* end switch case */

} /* while (poweron) */

return(0);
} /* end routine execloop */
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/**********************************
%*

* ptdump - parser test stack dump

*
***********************************/

ptdump( state, start, final )

struct parse_stack *state;
int start, final;

{

int i;

for (i=start; i<=final; i++)
{ .
printf£("\n ")
switch (state->class{i])

case ESEQ:
printf("ESEQ %-11ls", eseq_state[state->value(i]]);
break;

case CSI:
printf("CSI %-11s", pseq_state[state->value[il]]);
break;

case DCS:
printf("DCS %-1ls", pseq_state[state->value([il]]);
break;

case CON: ‘ _
printf("CON %-11ls", eseq_state([state->value[il]]);
break;

default:
printf("22? %$02x ", state->valuelil]);

}

if (state->datali] < 16) printf(" %02x ", state->datalil]);
else printf("%4x ", state->datal[il]);

if ((0x1lF < state->datal[i]) && (state->data(i] < 0x7F))
putchar((int)state->datali]);

}

return(0);

}i
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3.6 GRAPHIC CODE EXTENSION TECHNIQUES

In a 7-bit environment, the basic graphics’ portion of the code
table consists of a single 94- or 96-character set. 1In an 8-bit
environment, this is supplemented with an additional 94- or
96-character set, and the two sets are referred to as the GL set
(left half graphics, corresponding to the single set in 7-bits),
and the GR set (right half). 1In both environments, the graphic
codes in the table can be further extended by the designation and
invocation of a potentially unlimited repertory of graphics sets.
This is implemented by the provision of four sets of 94 or 96
graphic characters, referred to as the GO, Gl, G2, and G3 sets.

Character sets may be designated to any of the four G-sets, which
may be currently or subsequently invoked into either the GL or GR
positions in the code table.

3.6.1 DESCRIPTION OF SHIFT FUNCTIONS '

Sshift functions are used to invoke one of the G-sets into the left
or right half side of the code table. There are two kinds of
shift functions: 1locking shifts and single shifts. Locking
shifts cause a G-set to be permanently invoked into the code
table, where it will remain until another shift function occurs to
replace it. Single shifts cause a G-set to be invoked only for
the occurrence of the single character code following the single
shift control in the code stream, after which the table reverts to
its previous state before the shift occurred.

For example, if on power-up the ASCII character set is designated
into GO and G1, and GO is invoked into GL, then any graphic codes
in the GL portion of the table (2/1 through 7,/14) will cause an
ASCII character to be generated. Subsequently, the Line Drawing
character set may be designated into Gl to replace ASCII in that
G-set. No visible effect will occur until Gl is invoked into GL

‘using a shift function. Thereafter, any GL graphic codes received

will cause Line Drawing characters to be displayed.
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Figure 5. Designating and Invoking Control and Graphic
Character Sets into the Eight-bit In Use Table
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3.6.1.1 Locking Shifts

Conforming terminal products will provide the following locking
shift functions in Level 1 operation.

G-set Table
Code Name invoked position
LSO * Locking Shift Zero GO GL
LS1 * Locking Shift One Gl GL
LS2 Locking Shift Two G2 GL
LS3 Locking Shift Three G3 GL

* Note - The functions Locking Shift Zero and Locking Shift One
have been previously referred to as Shift In (SI) and Shift Out
(SO). The effect of executing these controls has not been
changed. :

Conforming terminals will provide the foliowing additional locking
shift functions in Level 2 operation.

G-set - Table
Code Name invoked position
LS1R Locking Shift One Right Gl GR
LS2R Locking Shift Two Right G2 GR
LS3R Locking Shift Three Right G3 GR

The following bit combinations are not affected by the use of the
locking shifts.

a. Those corresponding to control characters in columns 00,
01, 08, and 09 '

b. Those corresponding to the character Space (SP) in
position 2/0, and Delete (DEL) in position 7/15 when a
94-character set is invoked into GL

c. Those corresponding to positions 10/0 and 15/15 when a
94-character set is invoked into GR

d. Those included in any escape or control sequence (see
notes to subheadings 3.5.2 Escape Sequences and 3.5.3
Control Sequences for a full explanation of the use of
bit combinations within escape and control sequences)

e. The bit combination following a single shift function
(SS2 or ss3)
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3.6.1.2 Single Shift Functions

Conforming terminal products will provide the following single
shift functions in both 7-bit and 8-bit environments.

G-set Table
Code Name invoked position
Ss2 Single Shift Two . G2 GL
SSs3 Single shift Three G3 GL

3.6.2 DESIGNATING CHARACTER SETS

Each terminal shall maintain a repertory of available character
sets, which may be designated to any of the four G-sets (note
there is no direct way to designate a 96 character set into GO).
Once a character set is designated to a G-set, it remains in that
set until explicitly replaced by another character set designator.
If the G-set is invoked into the code table at the time the
character set is designated, it immediately replaces the existing
set in the code table.

Note: For a complete description of conforming software use of
the designating and invoking controls, see DEC STD 070-1. DEC STD
70 addresses conformance of software when communicating directly
with a presentation device, or when writing data to a file that is
intended only for subsequent transmission to a presentation
device. It does not address conformance of software when
processing terminal input or when writing data to a file that is
intended for subsequent processing by application software.

DEC STD 169-0 DEC Standard Coded Graphic Character Sets for
Hardware and Software requires that when data is intended for
subsequent processing conforming software shall not use either
locking shift or single shift functions. This requirement is in
fact a subset of the conformance requirements defined in this
document, therefore the two documents do conflict.

3.6.3 THE USER PREFERENCE SUPPLEMENTAL SET (UPSS)

The User Preference Supplemental Set is a logical character set
name similar in concept to a G-set (G0-G3) but at the next higher
level. The UPSS allows one level of software indirection for
designating supplemental character sets. The UPSS is designated
and invoked like any other character set, but the character set
used can be selected by the user as a SETUP option or by host
control function in response to a user request.

The UPSS was introduced to facilitate migration from DEC-MCS to

ISO Latin-1. Software applications that do not need to be
concerned with which supplemental character set is used can defer

Eﬂaﬂnan )
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the choice of a specific supplemental set to the user, thus not
imposing a choice that might interfere with the customers
migration plan. The designating sequence previously used for DEC
Supplemental was changed to designate the UPSS, providing
automatic transparent migration from DEC MCS to ISO Latin-1 for
existing applications as soon as terminal devices can support ISO
Latin-1.

The concept of a User Preference Supplemental Set also accomodates
existing CSS Specials that used the old DEC Supplemental
designating sequence to designate a local country specific
character set.

Support for the UPSS is part of the 8-bit Interface Architecture
Extension to Level 2, and required for conformance to Level 3. As
a minimum, the UPSS must be selectable between DEC Supplemental
and ISO Latin-1 supplemental. The UPSS also establishes the
initial supplemental set for display (defaults to G2 on power-up),
and determines the keyboard supplemental character set when 8-bit
multinational characters are enabled. See DEC STD 070-6.

typedef enum /* upss_type */

{
UPSS_DEC_SUPPLEMENTAL_G, UPSS_ISO_LATINl SUPPLEMENTAL G
} upss_type;

upss_type upss;

3.6.4 DEFAULT DESIGNATION AND INVOCATION

The following assignments will apply to the power-on and soft
reset states of the terminal.

3.6.4.1 Level 1

In Level 1 operation, the default character set designations will
be ASCII in GO, Gl, G2, and G3. Furthermore, the G0 set (ASCII)
will be invoked into the GL position of the In Use Table. Level 1
operation is 7-bits only.

3.6.4.2 Level 2 (without 8-bit Interface Architecture Extension)

In Level 2 operation, the default character set designations will
be ASCII in GO and Gl, and the DEC Supplemental graphics set in G2
and G3. Furthermore, the GO set (ASCII) will be invoked into the
GL position of the In Use Table, and the G2 set (DEC Supplemental
graphics) will be invoked into the GR position of the In Use
Table.
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3.6.4.3 Level 3 (or Level 2 with 8-bit Interface Architecture
Extension) )

In Level 3 operation, the default character set designations will
be ASCII in GO and Gl, and the User Preference Supplemental Set
(UPSS) in G2 and G3. Furthermore, the GO set (ASCII) will be
invoked into the GL position of the In Use Table, and the G2 set
(UPSS, typically DEC Supplemental or ISO Latin-l1l supplemental)
will be invoked into the GR position of the In Use Table.

Level 3 (or Level 2 with the 8-bit Interface Architecture
Extension) also recognizes the "Announce Subset Of Code Extension
Facilities" defined in ISO 4873 which re~initialize the designated
and invoked character sets as described later in this chapter.

3.6.4.4 NRCS Extension

When the NRCS Extension is present, ASCII may be replaced with a

" National Replacement Character set as a Set-Up option. 1In this

case, the default character set designations will be the NRCS in
GO0, G1, G2, and G3, with GO0 in GL. National Replacement Character
Sets are intended for backward compatibility and may be used as
above in Level 1, Level 2, and Level 3 by selecting "7-bit NRCS
Characters" in Set-Up or setting DECNRCM (National Replacement
Character set Mode) from the host. Setting this mode has the side
effect of resetting the display character sets to their default
state as described above. Note that the NRC Mode is 7-bits only,
GR is not available. The actual NRC set used is determined by the
"Keyboard Dialect", and the selection of "Typewriter" or "Data
Processing" keys. See DEC STD 070-6 for more information.
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3.7 STATE DESCRIPTIONS

3.7.1 CONTROL SETS

At the present time the CO0 and Cl control sets are fixed as the
ANSI control sets defined in ANSI X3.4 - 1986 and ISO 6429: 1988.

typedef enum /* c0_control_set_type */

ASCII_C
} c0_control_set_type;

typedef enum /* cl_control_set_type */

{
SUPPLEMENTAL _C
} cl_control_set_type;

3.7.2 G-SETS

Graphic character sets are defined for each service class. (See
DEC STD 070-5 Video Systems Reference Manual - Character Cell
Display for a complete description of the available character sets
and designating sequences.) The actual character sets available
will vary for different conformance levels and extensions (NRCS,
8-bit IA, TCS) ). Four character sets may be designated at any
time, each into one of the four G-sets, which may be subsequently
invoked into the In Use Table.

typedef . enum /* graphic_character_set_type */

ASCII_G,

LINE_DRAWING_G,

DEC_SUPPLEMENTAL_G,
ISO_LATINl1_SUPPLEMENTAL_G, /* 8-bit IA */
UPSS_G /* 8-bit IA */
} graphic_character_set_type;

graphic_character_set_type designated_graphic_sets([4];

3.7.3 1IN USE TABLE.

Mapping of received control functions and graphic character data
is provided by the 8-bit code table, as described above. Since

the 8-bit table is a superset of the 7-bit table, all references
will be to the 8-bit table in both environments.

typedef enum /* gset_name_type */

{
G0, G1, G2, G3
} gset_name_type;

typedef struct /* in_use_table type */
{ -

c0_control_set_type c0;
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graphic_character_set_type gl;

gset name_type invoked gl;
cl_control_set_type cl;
graphic_character_set_type gr;
gset_name_type invoked_gr;

} in_use_table_type;

in_use_table_type in_use_table;

3.7.4 SINGLE SHIFT FUNCTIONS

Since single shift controls affect the processing of the next
graphic character in the received data stream, it is necessary to
retain their occurrence until subsequent processing occurs.
typedef enum /* single_shift type */

{
NONE, SS2, SS3
} single_shift_type;

single_shift_type single_shift;

3.7.5 ENVIRONMENTS

‘The environment of the host port can be selected for either a

seven or eight bit data path in set-up. The environment of the
printer port can be selected independently of the host environment
as a set-up function. See DEC STD 070-7 Video Systems Reference
Manual - Printer Port Extension.

Note that the logical environment for which each port is set - is
independent of the actual physical hardware setting of the ports,
and may in fact be different. For example, it may be possible to
set the host port for an 8-bit environment, even though the
physical channel is limited by the hardware to 7-bits. The

‘architecture assumes that the physical and logical settings are

compatible, and does not define the results when this is not the
case. The terminal characteristics are dependent on both the
environment and the conformance level of operation. However,
there are only three possible states for the terminal to be in
that this architecture specifies:

* Level 1 operation

Host Port transmit - 7-bit controls 7-bit graphics
receive - 7-bit controls 7-bit graphics
(Printer Port transmit - 7-bit controls 7-bit graphics)

* Level 2 or Level 3 operation, 7-bit Cl controls

R ®
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Host Port transmit - 7-bit controls 8-bit graphics
receive - 8-bit controls 8-bit graphics

* Level 2 or Level 3 operation, 8-bit Cl controls

Host Port transmit - 8-bit controls 8-bit graphics
receive - 8-bit controls 8-bit graphics

3.7.5.1 Level 1 - Host Port

Level 1 operation provides only for 7-bit communications. Thus,
in Level 1 all control and graphic characters can only be received
and transmitted in seven bits. The high order bit of all 8-bit
characters received will be stripped by the terminal before any
processing occurs. All Cl controls will be transmitted by the
terminal as ESC Fe sequences. Only 7-bit characters will be
generated from the keyboard (that is, attempts to generate 8-bit
characters will fail).

3.7.5.2 Level 2 or Level 3 - Host Port

In Level 2 or Level 3 operation both 7-bit and 8-bit
communications are supported. The terminal will accept Cl1l control
characters and GR graphic characters in both 7-bit and 8-bit Cl1
Transmission Modes.

When 7-bit communications is selected (7-bit host port
environment), Cl controls will only be transmitted as ESC Fe
sequences, and only 7-bit characters will be generated from the
keyboard (that is, attempts to generate 8-bit characters on line
will fail).

When 8-bit communications is selected (8-bit host port 7
environment), the terminal can be selected to transmit Cl control
characters either as 7-bit ESC Fe sequences, or as 8-bit control
characters. The terminal will generate GR characters from the
keyboard in eight bits.

typedef enum /* environment type */

SEVEN _BIT, EIGHT BIT
} environment_type;

environment_ type
host_port_environment,
printer_port_environment,
cl transmission_mode;



——— — — ————— — —————— —— — —— —1—" S—— ——— —— —— — ——— — ——— —— — ———— — — — —— — ——— ——— S— — ———— ———— ——

EL-00070-03 14-Apr-1989 - Page 3-68
VSRM - Code Extension Layer Digital Internal Use Only

3.8 CONTROL OPERATIONS

3.8.1 ANNOUNCE SUBSET OF CODE EXTENSION FACILITIES

ANNOUNCE SUBSET OF CODE EXTENSION FACILITIES

—— —— —— " — ————- — - ———— — - - -—— —— ———— — > o - ———— - - - —— ——— " —— —— —

Levels: 2X, 3 (8-bit Interface Architecture Extension)

Purpose: To indicate which subset of code extension facilities
defined in ISO 4873 conforming interchange will use.

Format: ESC SP <final>
1/11 2/0
<final> | Level of conformance
_________ o o s o o o e o e o e e e i e s o
L 4/12 | Level 1 of ISO 4873
M 4/13 | Level 2 of ISO 4873
N 4/14 | ~Level 3 of ISO 4873

Description: This sequence announces the level of conformance
that the subsequent interchange will conform to. Conformance to
ISO 4873 requires some default designation and invocations on the
part of the terminal.

Upon receipt of a Level 1, 2, or 3 announcer sequence, the
terminal will make the following designations and invocations:

Level 1
ASCII is designated into GO .
ISO Latin Alphabet Nr 1 supplemental is designated into G1
GO0 is invoked into GL
Gl is invoked into GR

Level 2
ASCII is designated into GO
IsO.Latin Alphabet Nr 1 supplemental is designated into Gl
GO0 is invoked into GL
Gl is invoked into GR

Level 3 -
ASCII is designated into GO
GO0 is invoked into GL '

NOTES:

Conformance to a subset of ISO 4873 code extension
and interchange is NOT equivalent to the Digital
conformance levels for Character Cell Display
terminals. These announcer sequences and DECSCL
both specify conformance levels, but to a
different standard (ISO 4873 in this case).

Any hard or soft terminal reset (receipt of RIS,
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DECSTR, or DECSCL, or issuing the RECALL function
from Set-Up), will cause the Terminal to reset the
"Default Designations And Invocations" as
described previously to conform with DEC STD
169-0.

Interchange conforming to ISO 4873 which issues a
RIS, DECSTR, or DECSCL, must subsequently send an
announcer sequence to regain the default ISO
designations and invocations.

State Affected:
graphic_character_set type designated_graphic_sets(4];

graphic_character_set_type gl;
graphic_character_set_type gr;

gset_name_type invoked gl;
gset _name_type invoked gr;
Algorithm:

void announce_level 1 ()

{

if ( (conformance_level > 2) ||

(level 2 extensions([8bit_ia]) )

{
designated_graphic_sets[0] = ASCII_G;
de51gnated graphlc sets(1l] = ISO_ LATIN1 _SUPPLEMENTAL_G;
gl = de51gnated graphic_ sets(0];"
invoked gl = GO;
gr = de51gnated graphic_sets(1];
invoked_gr = Gl;

}

void announce_level 2 ()

{

if ( (conformance level > 2) ||

(level 2 exten51ons[8b1t ial]) )

{
designated_graphic_sets[0] = ASCII G;
de51gnated graphlc sets[l] = ISO_ LATIN1 _SUPPLEMENTAL G;
gl = de51gnated graphlc sets(0];
invoked gl = GO;
gr = de51gnated_graphic_sets[l];
~invoked_gr = Gl;

}

void announce_level 3 ()

{

if ( (conformance_level > 2) ||
(level 2 exten51ons[8b1t ia]l) )
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{

designated_graphic_sets[0] = ASCII_G;
gl = designated_graphic_sets([0];
invoked gl = GO; ‘

}

Known Deviations: None

 EOERA"

Digital Internal Use Only
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3.8.2 COMMUNICATIONS ENVIRONMENT
SELECT 7-BIT Cl TRANSMISSION s7C1irT

Levels: 2, 3

Purpose: Cause the device to generate Cl controls in 7-bits as
two character ESC Fe sequences.

Format: ESC SP F
1/11 2/0 4/6
Description: The S7C1lT control causes the terminal to use the

7-bit encoding for all Cl control characters transmitted.
Therefore, all Cl characters will be represented as two character
ESC Fe sequences.

Notes:

1. The coding of this control is defined in ISO and ANSI
standards, but is not assigned a name in those standards.

State Affected:

environment_type cl_transmission_mode;

Algorithm:
void select_7 bit cl transmission ()

if (conformance_level != LEVEL 1)
cl_transmission_mode = SEVEN_BIT;
}

Known Deviations: None
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SELECT 8-BIT Cl TRANSMISSION S8C1lT

- —— - —— —— ——— v - o ———— o - - — - e - ——— ————— —— —— — — — -

‘Levels: 2, 3

Purpose: Cause the device to generate Cl controls in 8-bits as
single character control codes.

Format: ESC SP G
1/11 2/0 4,7
Description: The S8C1T control causes the terminal to use the

8-bit encoding for all Cl control characters transmitted.
Therefore, all Cl characters will be represented as single
character control codes.

Notes:

1. The coding of this control is defined in ISO and ANSI
standards, but is not assigned a name in those standards.

2. 1If the Host Port_environment is set to Seven_Bit, this
control will be ignored by the terminal.

State Affected:

environment_type cl_transmission_mode;

Algorithm:
void select_8 bit_cl_transmission ()
if ( (conformance level != LEVEL 1) &&

(host_port_environment == EIGHT BIT) )
cl_transmission_mode = EIGHT BIT;

Known Deviations: None
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3.8.3 SHIFT FUNCTIONS
3.8.3.1 Locking Shifts

SHIFT IN SI
LOCKING SHIFT ZERO : LSO

Levels: 1, 2, 3

Purpose: Invoke the GO graphic character set into the GL position
of the code table.

Format: LSO (SsI)

1/15
Description: The LSO or SI control invokes the set of graphic

characters currently designated as a GO set into the left-hand
graphics portion of the Code Table. Receipt of this control
causes subsequent data in the range 2/1 through 7/14 that is
entered into the display to be rendered according to the current
contents of the GO character set.

NOTE

GO0 cannot normally be a 96-character set since
there is no control function to designate a
96-character set as GO. A 96 character UPSS could
be designated as GO0 in which case subsequent data
in the range 2/0 to 7/15 would be affected.
Conforming software shall not designate a 96
character UPSS as GO.

State Affected:

in use_table type in_use_ table;

Algorithm:

void shift_in ()

{

in_use_table.gl = designated_graphic_sets[0];
in_use_table.invoked gl = GO;

}

Known Deviations: None
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SHIFT OUT | SO
LOCKING SHIFT ONE LS1

Levels: 1, 2, 3

Purpose: Invoke the Gl graphic character set into the GL position
of the code table. :

Format: LSl (SO)
1/14
Description: The LS1 or SO control invokes the set of graphic

characters currently designated as a Gl set into the left-hand
graphics portion of the Code Table. Receipt of this control
causes subsequent data in the range 2/1 through 7/14 (or 2/0
through 7/15 for 96 character sets) that is entered into the
display to be rendered according to the current contents <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>