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In the ﬁ?d of information technology, ISO and IEC have established a joint technical

Internatipnal Standard ISO/IEC 9040 was prepared by-deint Technical Committee
ISO/IECUTCA, Information technology, Subcommittee SC21, Open systems intercon-
nection, data management and open distributed processing.

This secpnd edition cancels and replaces the first edition (ISO 9040:1990), which has
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gendum(1:1991, Technical Corrigendum 2:1992 and Technical Corrigendum 3:1993.
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Introduction

This International Standard is one of a set of standards produced to f4cilitate the

interconnection of computer systems. It is related to other |nternational Si
the setasdefined inthe Reference Model for Open Systenis\Interconnectig
7498-1). The Reference Model subdivides the area of standardization intg
layers of specification, each of manageable size.

The purpose of this International Standard (ISOAEC 9040) is to define

tandards in
n (ISO/IEC
a series of

the service

provided in the Application Layer by the Virtual’'Terminal (VT) Basic Clas$ Service.

The Virtual Terminal Basic Class Service is provided by the Virtual Tem

hinal Basic

er and the

Class Protocol specified in ISO/IEC.9041 and making use of services aVJilabIe from

the Association Control Service Element (ACSE) in the Application La
Presentation Service.

vii
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-‘ PPy |-y

a4 [ < Py
i Scope

This Internatipnal Standard defines, in an abstract way, the

externally visipie Basic Class Virtual Terminal Service within
the OSI Appli¢ation Layer in terms of

a) a model defining the interaction between users of the
service;

b) the primitiye actions and events of the service;

¢) the parameter data associated with each primitive action
and event;

d) the relatiorjship between, and the valid sequences of, these

+ H
actions anpl events.

The service defined in this International Standard is that which
is provided by the OSI Basic Class Virtual Terminal Protocol
(in conjunctioh with the Association Control Service Element
and the Presgntation Service) and which may be used by any
user including other Application Service Elements. The!rela-
tionship betwgen the standards for Virtual Terminal Service,
Virtual Termimal Protocol, ACSE, Presentation Layer Service
and the usel of the Virtual Terminal Servicetis shown in
figure 1.

This Internatipnal Standard also defines two standard default
virtual terminal environment profiles.and describes the form of
registered viftual terminal environment profiles and control

lishment of v{rtual terminal associations and subsequent ne-
gotiation. Thik International Standard also defines a structure

of ASN.1 Object Identifiers for the nhlpotgdeﬁned in this

International Standard and for use.in a
terminal objects.

ister of virtual

This International Standard@oes not specify individual imple-

mentations or products, nor does it constrai

tion of entities and intetfaces within a compt

the implementa-
or svstem. There

Sy S

is, therefore, no requirement for confom\an,e to this Interna-

tional Standard;,

This International Standard applies to inter.

ctive applications

requiring terminal oriented communication expressed in terms

of the. transmission and manipulation of

having the following characteristics:

graphical images

e) the images are composed of charactertbox graphic ele-
ments organised into a one, two or three dimensional

structure;

f) attributes may be associated with any graphic element to

qualify its mode of display.

Control information for the communication|can be modelled

using virtual terminal control objects, and m
be modelled using virtual terminal device o
other virtual terminal objects.

2 Normative references

miiltiple devices can
jects linked to the

The following standards contain provisiorls which, through
reference in this text, constitute provisions df this International

Standard. At the time of publication, the
were valid. All standards are subjectto revi

ditions indicated
ion, and parties to

agreements based on this International Sta dard are encour-

VT Lser
Virtual Terminal Virtu.al Termir_wal Service
Protocol provides service
based on service provided
ACSE by ACSE service
and Presentation Service
Presentation
Protocol

Figure 1 - Relationship of this International Standard
to other OSI Application Layer Standards

aged o v

editions of the standards indicated below. Members of IEC and
ISO maintain registers of currently valid International Stand-

ards.

ISO/IEC 646:1991, Information technology —

character set for information interchange.

ISO 7-bit coded

ISO/IEC 2022:1994, Information technology — Character

code structure and extension techniques.

ISO/IEC 2375:1985, Data processing — Procedure for regis-

tration of escape sequences.

ISO/IEC 6429:1992, Information technology — Control func-

tions for coded character sets.
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ISO/IEC 7498-1:1994, Information technology — Open Sys-
tems Interconnection — Basic Reference Model : The Basic
Model.

ISO/IEC 8649:1996, Information technology — Open Systems
Interconnection — Service definition for Association Control
Service Element.

ISO/IEC 8824:1990, Information technology — Open Systems
Interconnection — Specification for Abstract Syntax Notation
One (ASN.1).

ISO/IEC 8825:1990, Information technology — Open Systems

© ISO/IEC

k) confirm (primitive);

I) confirmed service;

m) non-confirmed service;
n) provider-initiated service.

3.2 Association Control Service Element

definitions

This International Standard makes use of the following terms
defined in ISO/IEC 8649:

Interconnection |- Specification of Basic Encoding Rules for
Abstract Syntax|Notation One (ASN.1).
ISO/IEC 9041-1{1997, Information technology — Open Sys-

tems Interconne
~ Part 1: Specifi

ISO/IEC 9834-4
tems Interconné

ction — Virtual Terminal Basic Class Protocol
bation.

1991, Information technology — Open Sys-
ction — Procedures for the operation of OSI

Registration Authorities — Part 4: Register of VTE Profiles

ISO/IEC 9834-5{1991, Information technology — Open Sys-
tems Interconnection — Procedures for the operation of OS!/
Registration Authorities — Part 5: Register of VT Control Object
Definitions

ISO/IEC 10731:[1994, Information technology — Open Sys-
tems Interconnegtion — Basic Reference Model - Conventions
for the Definition| of OSI Services.

The Internationa

Register of Coded Character Sets to be used

with Escape Sequences.

3 Definitia

3.1 Giobal {

ns

DS definitions

This Internationgl Standard is baséd,on the concepts devel-

oped in ISO/IEC
defined in it:

a) applicatio
b) Applicatid

7498-1 and makes use of the following terms

h entity;
n Layer,

a—applicatiomrassociatiorn;
b) application entity title;
¢) application control service element(AC.

3.3 Virtual Terminal Service defini

For the purposes of this Jhternational Standarg
definitions apply:

3.3.1 VT-user: A.User of the Virtual Terminal

3.3.2 Application VT-user: The unique VT-U

SE).
ions

, the following

Service.

ser which can

update the,FDCO; if either VT-user can update this control

objectdhen neither VT-user has this designatio
3:3:3 Terminal VT-user: If one VT-user has t
Application VT-user then the peer VT-user has]
Terminal VT-user.

3.3.4 character-repertoire: A set of objects

n.

ne designation
he designation

which can be

represented by primary attribute values; on¢ such object,

represented by its primary attribute value, can o)
element in a display object when the character
use for that array element. A control object of ¢|
category also has an associated repertoire.

3.3.5 character-box graphic element: An ato
a character-repertoire where use of the repert
agreed through negotiation by the VT-users.

ccupy anarray
repertoire is in
haracter-string

mic element of
oire has been

a display object which is a coded representati

n of the char-

3.3.6 primary attribute: The attribute of an aFy element of

acter-box graphic element assigned to that arr;

y element.

c) service darta unit;

3.3.7 r i : ttributes of an

d) service access point.

It also makes use of the following terms defined in ISO/IEC
10731:

e) service primitive;

f) service provider;

g) primitive;

h) request (primitive);
i) indication (primitive);
j) response (primitive);

array element comprise the character-repertoire, see 3.3.4,
and the rendition attributes.

3.3.8 rendition attributes: Those secondary attributes of an
array element which qualify the character-box graphic element
and provide information specifying how it is intended to be
presented.

3.3.9 explicit modal default: The value for a secondary
attribute, defined ina VTE, which is used by the text operation
to update an array element if no other value is provided or
already present; may also be used by the erase operation.

1) Available from the European Computer Manufacturers Association (ECMA), 114 rue du Rhone, CH-1204 Genéve, Switzerand.
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3.3.10 display object: An abstract object, defined in this
International Standard, for modelling the exchange of graphic
information. It consists of a number of components, see 13.1.

3.3.11 array element: That part of a display object which can
hold one character-box graphic element including its primary
and secondary attribute values.

3.3.12 primitive display pointer: A set of one to three coor-
dinate values which identify a particular element in a display
object.

which identify|a particular array element in a field defined on
a display object.

iive display pointer and extended display pointer do
not both exist simultaneously. However, when a logical pointer exists,
it is in addition| to either a display pointer or an extended display
pointer.

3.3.16 contrpl object: An abstract object, of a type defined
in generic terms in this International Standard, for modelling
the exchangelof unstructured information.

NOTE — The p|
the exchange
VT-users; the
information.

imary application of a control object is for modelling
information of a control nature, as understood by the
Service does not constrain the interpretation of this

3.3.17 devicp object: An abstract object used to model cer-
tain logical characteristics of real devices, and to link the
various objedts of a virtual terminal environment together
and/or to realldevices.

ISO/IEC 9040:1997(E)

3.3.23 VTE-parameter: An individual parameter of a VTE.
Each VTE-parameter is given a unique name in the service
which is used as the identifier for the VTE-parameter.

3.3.24 full-VTE: A VTE that is a complete directed graph of
VTE-parameters in which all node parameters and terminal
leaf parameters implied by all existing nodes from the root of
the tree have values.

3.3.25 VT-context-value: A collective term for the set of
object instances, their assigned values and the current-VTE
for a particular VT-association. A VT-context-value exists only
; feti = fattorn and is normally
changing continuously during this time interyal.
3.3.26 reset-context: The VT-context-valug which will result
after a VT-BREAK service. This'context vajue is the context
after the last successful current-VTE establighment; all objects
will have their initial values:JIf no full-VTE|has been estab-
lished, there is no reset-context.

3.3.27 WAVAR access-right: An access-rjght which can be
held by at mostiene VT-user at any time. It s used to ensure
that control and* display objects cannot be|updated by both
VT-users simultaneously.

3.3.28"access-rule: A characteristic defingd for an object in
aVTE which determines which VT-users carnfupdate the object
at.a particular time.

3.3.29 net-effecting: The conversion of a sequence of items,
representing the content of one or more Update operations
(see 24.3), into a different, usually shorter|sequence, which
results in the same final states of the objects being updated.

3.3.30 concatenation: The connection of a sequence of
queued update items (see 24.3) to form a sirgle, new, queued
update item.

3.3.31 segmentation: The division of a single, queued up-
date item (see 24.3) into a sequence of new, queued update
items.

3.3.32 A-mode (Asynchronous mode): A mode of opera-
tion using two display objects, one of which is updatable by
the VT-user which initiated the VT-associafion and the other
by the peer VT-user.

3.3.20 VT-environment (VTE): A set of parameters that to-
gether define the data structuring and operational charac-
teristics for a particular VT-association. The VTE exists only
during the lifetime of that VT-association. The parameters of
the set are mutually related by a directed graph structure. The
VTE may be modified during the existence of the VT-associa-
tion by negotiation.

3.3.21 current-VTE: The single VTE which exists during the
Data Handling phase or the Negotiation Quiescent phase; in
the Data Handling phase it is a full-VTE whereas in the
Negotiation Quiescent phase it is not a full-VTE.

3.3.22 draft-VTE: The VTE, if any, under negotiation. During
negotiation, the draft-VTE is not necessarily a full-VTE.

3.3.33 S-mode (Synchronous mode): A mode of operation
using one two-way-alternate dialogue supporting one display
object; at any time, the display object may only be updated by
the single VT-user which owns the WAVAR access-right.

3.3.34 service: A distinct part of the total VT Service that is
composed of a sequence of primitives taken from the set
{request primitive, indication primitive, response primitive,
confirm primitive}.

3.3.35 sequenced service: A Service for which an indication
(or confirm) primitive resulting from a corresponding request
(or response) primitive is initiated in sequence with all pre-
viously initiated sequenced indications (or confirms) and their
corresponding requests (or responses).
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3.3.36 non-sequenced service: A Service for which an indi-
cation (or confirm) primitive resulting from a corresponding
request (or response) primitive is not necessarily initiated in
sequence with all previously initiated indications (or confirma-
tions) and their corresponding requests (or responses).

3.3.37 conditionally sequenced service: A Service for
which

a) certainvalues for parameters of the service primitives result
in sequenced operation, and

b) other values for parameters of the service primitives result
in non-sequenced aperation

© ISO/IEC

3.3.49 VTE-profile argument: An argument of a parameter-
ised VTE-profile which must be given a value to enable a
full-VTE to be made from the VTE-profile. It can be a normal
VTE-profile argument or a special VTE-profile argument. Each
registered VTE-profile defines the applicable arguments and
their semantics.

3.3.50 normal VTE-profile argument: A VTE-profile argu-
ment which corresponds exactly to a VTE-parameter and
assumes the same identifier. A VTE-profile may also specify
that other VTE-parameters are also defined by the value of
such an argument.

3.3.38 destruclive service: A service that may cause the
loss of informatjon conveyed in previously initiated services
without notificatjon of this loss to either VT-user. Only non-se-
quenced services may be destructive, but not all non-se-
quenced services are destructive.

3.3.39 non-degtructive service: A service that does not
cause the loss ¢f information conveyed in previously initiated
services without notification to the VT-users.

3.3.40 service|parameter: A parameter defined as partofa
primitive within & VT service.

3.3.41 update-window: A mechanism associated with dis-
play object addressing which defines a range of coordinate
values for an afray below which an update operation cannot
be performed. The absolute coordinate values in the range
may increase ir| value during operation, but cannot decrease.

3.3.42 updatejwindow-size: A positive, non-zero integer
that defines the number of contiguous array elements within
an update-windpw.

3.3.43 triggeriWhere a control object has the trigger charac-
teristic, any updlate to that control object causes delivery of
queued updatels and, in S-mode, transfers-the WAVAR ac-
cess—right to the peer VT-user.

3.3.44 VTE-prpfile: A pre-defined set of VTE-parameter val-
ues making upp VTE.

NOTE — Some VTE-profiles are“parameterised such that values for
profile argumentg must be.supplied by the VT-users.

3.3.45 default|VTE-profile: A VTE-profile, defined in annex
A, that is used
specified VTE-D

3.3.46 registered VTE-profile: A VTE-profile registered ina
register of VT Objects administered by a Registration Authority
established as defined in ISO/IEC 9834-4. It has assigned to
it a unique ASN.1 OBJECT IDENTIFIER value.

3.3.47 registered control object: A control object registered
in a register of VT Objects administered by a Registration
Authority established as defined in ISO/IEC 9834-5. It has
assigned to it a unique ASN.1 OBJECT IDENTIFIER value.

3.3.48 privately defined VTE-profile: A VTE-profile whose
use has been agreed privately by means outside the scope of
this International Standard; it is neither a default VTE-profile
nor a registered VTE-profile.

3.3.51 special VTE-profile argument: AVTE-profile argu-
ment which does not correspond to a VIE*parameter (i.e., is
not from the directed graph and has no.standard identifier) but
has a valid use as defined in the VTE-profile definition.

3.3.52 multiple interaction negotiation (MJN): A process
which enables a draft-VTE to’'be modified pr extended in
stages to create a new/fullVTE acceptable|to the service
provider and both VT-users.

3.3.53 MiIN-initiator: The VT-user that initiated the VT-
START-NEG service which was successful in causing the tran-
sition to Negotiation Active phase.

3.3.54 MiN-acceptor: The VT-user that acgepted the VT-
START-NEG service which was successful in causing the tran-
sition to Negotiation Active phase.

3.3.55 block: A structure element of the display object. A
block is a rectangular area which supports relative addressing
(relative to the origin of the block) for a sup-area within a
Y-array.

3.3.56 field: A structure element of the displdy object. A field
provides one-dimensional logical addressing over a desig-
nated subset of the array elements of a Y-arfay of a display
object.

3.3.57 field-element: A rectangular area ofla Y-array of a
display object forming part of a field.

3.3.58 Field Definition Control Object (FOCO): A type of
control object which holds the definition of fie|ds for a display
object as Field Definition Records.

5 the status and

3.3.59 Field Definition Record (FDR): Hold

3.3.60 Field Entry Instruction Control Object (FEICO): A
type of control object which holds data entry instructions as
Field Entry Instruction Records.

3.3.61 Field Entry Pilot Control Object (FEPCO): A type of
control object which holds data entry pilots as Field Entry Pilot
Records.

3.3.62 Field Entry Instruction Record (FEIR): Holds a set
of data entry rules as Field Entry Instructions (FEIs).

3.3.63 Field Entry Pilot Record (FEPR): Holds a data entry
pilot consisting of field entry event, field entry conditions and
a sequence of field entry reactions.
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3.3.64 Field Entry Instruction (FEI): Applies a rule for con-
trolled data entry into a field.

3.3.65 Field Entry Event (FEE): An event which may occur
during controlled data entry and cause an entry reaction.

3.3.66 Field Entry Condition (FEC): A condition of the data
entry which taken with an entry event predicates an entry
reaction.

3.3.67 Field Entry Reaction (FER): A reaction to an entry
event and entry condition defined in terms of operations on
other objects i i i

ISO/IEC 9040:1997(E)

3.3.80 ripple coordinate: Determines the coordinate direc-
tion of the ripple, i.e., the coordinate which is altered as the
result of ripple operations, and hence determines the unit of
ripple. It takes a value from the set ("x", "y", "z, "k").

3.3.81 ripple direction: Specifies whether units are to be
moved in a forward (increasing coordinate) or a backward
(decreasing coordinate) direction, in a ripple operation.

3.3.82 unit of ripple: Determines the units which the ripple
operations work upon. It takes a value from the set ("array
element”, "x-array", "y-array").

xt Control Object (CCO): A type of control
object which|provides the local context of the VT-user at
certain stage$ of the data entry dialogue.

3.3.70 Reference Information Object (RIO): A container for
information, geparate from any display object, which can be
referred to during a communication.

type of control object which holds termination conditions effec-
tive on the operation of one or more device objects linked to
it.

3.3.71 Tern;i:ation Conditions Control Object (TCCO): A

3.3.72 termipation-event: A locally defined atomic event
related to input from an object updating device (for example,
entering a cHaracter, pressing a function key, setting. a’flag)
which the VTl-users agree (through negotiation) to designate
as causing input data to be delivered to the peer VT:user.

3.3.73 ripple: Ripple is a mechanism whereby the contents
of array elements of the Display Object fnay be moved into
adjacent arrdy elements without the need of reconveying the
contents fronp one VT-user to the other:

3.3.74 Ripple Mode Control. Object (RMCO): a type of
control objedt associated with ‘the ripple mechanism which
controls the gperation ofthe ripple, for example, the extent of
the ripple.

3.3.75 ripple-extent: Aripple-extentis that part ofa DO within
which the ripple mechanism operates.

4 Abbreviations

4.1 General
ACSE Association Gontrol Service Hlement
ASN.1 Abstract Syntax Notation One
BNF Backus*Naur Form

ECMA European Computer Manufadturers Association
IRV International Reference Versipn (of ISO/IEC 646)
IEC International Electrotechnical|Commission

1SO International Organization for|Standardization
MIN Multiple Interaction Negotiatign

oSl Open Systems Interconnectign

QOS Quality of Service

VT Virtual Terminal

VTE Virtual Terminal Environment

4.2 Modes of operation
A-Mode  Asynchronous Mode
S-Mode  Synchronous Mode

4.3 VTE model components
ACS Access Control Store
CCA Conceptual Communication Area
CCO Context Control Object
CDS Conceptual Data Store

CO Control ﬂhJipr\f
3.3.76 copy buffer: A copy buffer stores the content and CSsS Control, Signal and Status store
structure of an extent of the Display Object to allow sub- _—
sequent transfer of this structure and content to some other DSD Data Structure Definition
DO Display Object

extent of the DO.

3.3.77 extended-y-array: The set of array elements which
are within the currently defined blocks of a particular y-array.

3.3.78 extended-z-array: The set of array elements which
are within the currently defined blocks of some y-array of the
z-array.

3.3.79 filling: Is the operation which defines the values of the
primary and secondary attributes of character box elements
which are left undefined as the result of ripple operations.

ECO Echo Control Object

FDCO  Field Definition Control Object

FDR Field Definition Record

FEC Field Entry Condition

FEE Field Entry Event

FEI Field Entry Instruction

FEICO Field Entry Instruction Control Object
FEIR Field Entry Instruction Record
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FEPCO Field Entry Pilot Control Object

FEPR Field Entry Pilot Record

FER Field Entry Reaction

RIO Reference Information Object

RMCO  Ripple Mode Control Object

TCCO  Termination Conditions Control Object
TCO Termination Control Object

TPCO Transmission Policy Control Object

© ISO/IEC

6.2 Features of the Virtual Terminal Basic
Class Service

The Virtual Terminal Basic Class Service offers the following
services to the VT-user:

a) the means to establish a VT-association between two peer
VT-users for the purpose of enabling virtual terminal infor-
mation exchange;

b) the means to negotiate the VT functional units required;

4.4 Accessirules

NSAC Not Subject to Access Control

WACA  Wnte Access Connection (VT-association)
Acceptor

WACI Wijte Access Connection (VT-association)
Initiator

WAVAR Wijte Access VARiable

5 Conventions

This Internationdl Standard uses the descriptive conventions
contained in thg ISO/IEC Service Conventions (ISO/IEC
10731).

Additional convelntions used are

a) a character sfring enclosed in angle brackets, i.e. <xxx>,
denotes the gquivalent ISO/IEC 646 mnemonic;

b) a character sfring of the form n...N, where n is usually O or
1, denotes the set of integers greater than or-equal to n,
i.e., no limit if defined in this International Standard:;

¢) aninformal ngtation analogous to ASN. 1 is-used in places,
with apparently similar terms; where exact ASN.1 notation
or terminology is intended, the usage will be introduced by
reference to ASN.1;

d) a syntax deried from Backus:=Naur Form (BNF) is used for
VTE-profile dgfinitions; this'is'explained in annex A.

6 Generalifeatures

VTE-parame-

d) the means to transfer and manipulate structured data in a
way that is independent of the~local representation of
information used by each VT-user-and that {s independent
of the way in which supporting-communications media are
used;

e) the means to control'the’integrity of the comimunication;

f) the means to tefminate the VT-association pither unilater-
ally or by mutualagreement;

g) the means to support either synchronoug (S-mode) or
asynchronous (A-mode) operation between|the VT-users;

h) the means to exchange priority informatign to gain the
immediate attention of a VT-user;

1) the means to terminate information transfer destructively
and resynchronize the activity of the VT pravider;

j) a facility for defining blocks in a display pbject [Blocks
functional unit];

k) a facility for defining fields in a display obje¢t [Fields func-
tional unit, also uses feature in n)J;

) additional optional access-rules for contro| objects in S-
mode [Enhanced Access-rules functional unit};

mj) means to control the asymmetry inherent ir) typical use of
these features [uses the feature in I)];

n) a facility for defining control objects with corJent consisting
of multiple data elements or a single partidlly-updateable
structured data element [Structured Contro{ Objects func-
tional unit];

Clauses 6 and 7 give an Overview of the Virtual Terminal
Service defined in this International Standard.

6.1 Introduction

The Basic Class Virtual Terminal Service supports the inter-
active transfer and manipulation of graphic data by VT-users.
This graphic data is structured in a manner which models the
class of character-box oriented terminals. The basic structur-
ing of graphic elements is limited to images consisting of
character-box graphic elements arranged in a one, two or
three dimensional array. Optional functional units provide
additional structuring capabilities. Two modes of operation are
defined for Basic Class, S-mode and A-mode.

o) a facility for controlling data entry to fields using new
standard types of control object [uses the feaure in n)];

p) a facility for storing and using update information in Refer-
ence Information Objects [RIOs functional unit];

q) a facility for establishing a VT-association with the capabil-
ity to switch between the modes of operation whenthe VTE
is changed,;

r) display object update with ripple;

s) the reporting of exception conditions by the VT-service-
provider;

t) the selective retention of VT-context between negotiation
of successive VTEs.
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6.3 VTEnvironment (VTE) and VTE-parameters

The transfer and manipulation of graphic data takes place
within a VT-environment (VTE) defined by a logically consis-
tent set of VTE-parameter values. Certain VTE-parameters
are related in that a value for one VTE-parameter can con-
strain the existence of or permissible values for another VTE-
parameter. These relationships are partly expressed by a
directed graph for the VTE-parameters and partly by explicit
definition.

One and only one full VTE exnsts dunng data transfer A fullo
VTE may be modi
available.

The Basic Cllass VT Service provides for the use of virtual
terminal envitonment profiles (VTE-profiles) which are sets of
VTE-parameters and VTE-parameter values for use in the
negotiation o the VTE (see clause 11 and annex A).

6.5 Dialogue Control

The integrity pf VT communication is maintained by Dialogue
Control servige facilities (by applying access-rules, delivery
control and de¢livery acknowledgement, see clauses 9 and 24),
and service primitive sequencing rules which provide integrity
by detecting &nd resolving collisions (see clause 27).

7 Communication facilities

7.1 Establishment facility

The Establisihment facility provides a service that establishes
a VT-associgtion and an initial VTE for that*VT-association
when a VT-uer first invokes the Basic Class VT Service.

7.2 Termination facility

The Termingtion facility provides services which enable a
VT-user to tefminate a VT<association either in an orderly and
non-destructive manneror in an immediate and potentially
destructive r{anner. It also provides a service which enables

the VT servide provider to notify the VT-users when a VT-as-
sociation is t¢rminated in a potentially destructive way.

ISO/IEC 9040:1997(E)

The type of negotiation facility available to the VT-users is
determined by the VT functional units selected during VT-
association establishment. In addition to the VTE-profile se-
lection facility available during VT-association establishment,
there are two other types of negotiation, i.e., switch profile
negotiation and multiple interaction negotiation.

7.4 Data Transfer facility

The Data Transfer facility provides a service which enables a
VT-user to update the contents of dlsplay and/or control ob-
: ermitted update ac-

7.5 Delivery Control facility

The Delivery Control facility provides servicgs which enable a
VT-user to control, synchronise and optignally request ac-
knowledgement of, thé release to the peer |T-user of updates
entered previously-.using the Data Transfer facility. This in-
cludes the (negotiable) ability to 'quarantin}" (i.e., hold back)
such updates from such release until the relgase is requested.

7.6 /Dialogue Management facility

In:S-mode, the Dialogue Management fagcility enables the
VT-users to request or cede ownership of the¢ WAVAR access-
right.

In A-mode, the Dialogue Management facility is not available.

7.7 Interrupt facilities

but can only be used in the Data Handling [phase. There is a
destructive interrupt facility and a non-destructive interrupt
facility.

The Interrupt facilities are available in both Jodes of operation

The destructive interrupt facility allows a VT-user to interrupt
a previously initiated sequence of updates to display and
control objects, discard all updates currently being exchanged
and resume exchanging updates after the YT-service-provid-
ers have resynchronized their activities.

The non- ows VT-users to

7.3 Negotiation facility

The Negotiation facility provides services which enable peer
VT-users to select, modify and replace the current-VTE.

An initial VTE is established during VT-association estab-
lishment based on the VTE-profile specified. If the VT-user
does not specify a VTE-profile during VT-association estab-
lishment, a default VTE-profile is used to establish the initial
VTE. This VTE may subsequently be modified or replaced
depending on the type of negotiation facilities available.

exchange priority information but without destroying non-pri-
ority information; it can be used as an "attention” signalling
mechanism (via appropriately defined control objects, see
clause 14).

7.8 Exception Reporting facility

The Exception Reporting facility provides services which allow
the VT-service-provider to report abnormal conditions to the
VT-users without causing termination of the VT-association.
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8 Modes of operation

Clauses 8, 9, 10 and 11 define general aspects of the Virtual
Terminal Service.

The Virtual Terminal Basic Class Service supports two modes
of operation. Each mode is characterised by its form of dia-
logue control. The initial mode of operation is selected when
the VT-association is established. The ability to change modes
on the establishment of a new VTE is also selected when the
VT-association is established.

© ISO/IEC

— WACA : the object may be updated only by the VT-user
which accepted the VT-association;

— WAVAR : the object may be updated only by the VT-user
owning the WAVAR access-right;

— WAVAR & WACI : the object may be updated only by
the VT-user which initiated the VT-asociation and only
when it owns the WAVAR access-right;

— WAVAR & WACA : the object may be updated only by
the VT-user which accepted the VT-asociation and only
when it owns the WAVAR access-right;

— NSAC : the object may be updated by either VT-user at

8.1 S-modd

S-mode (syncHronous mode) has the following charac-
teristics:

a) one or other MT-user may own the WAVAR access-right;
ownership may be passed between the two VT-users;

b) only a singlg display object is supported with a single
two-way-alteqnate dialogue. Update access to this display
object is coptrolled by the WAVAR access-rule, see
clause 9;

any time.

In S-mode, the single display object always has access-rule
WAVAR. In A-mode, one display obje¢t has ac¢ess-rule WACI
and the other has access-rule WACA.

NOTES

1 Adisplay object cannot'have an access-rule which is a combina-
tion of multiple accessrights. However, other specigl access condi-
tions can apply td.a display object, e.g., due to datal entry conditions

¢) the VT-userd may define and make use of termination

condition par

d) the access-r
clause 9, tab

bmeters in device objects;

les available for any control object are as in
1.

applied by special)control objects.

2 Useofthe extended access-rules given by the Enhanced Access-

rulesfunictional unitis independent of actual use of th
upits although certain of the other functional units

p other functional
may require this

8.2 A-mod

A-mode (asyndhronous mode) has the following charac-
teristics:

a) the WAVAR hccess-right is not available;

b) two display objects are supported, each with. amionologue.
One display pbject has access-rule WACland can only be
updated by the VT-user which initiated the VT-association;
the other digplay object has access-tule WACA and can
only be updated by the VT-user which-accepted the VT-as-
sociation;

¢) the VT-userg may define_and make use of echo control
objects and [termination‘condition parameters in device
objects;

d) the access-rples available for any control object are as in
clause 9, tabje ;

functional unit to be present.

The access-rules which may be assigned to cantrol objects in
each mode are listed in table 1.

In S-mode, most services may only be initiated when the
WAVAR access-right is held, see 27.4. Commnication facili-
ties are available which allow a VT-user to réquest or cede
ownership of the WAVAR access-right, see clapise 33.

Table 1 — VT Access-rule and Mode corrgspondence
with Enhanced Access-rules functiopal unit

e) Dialogue Management service primitives do not apply.

9 Access-rules

Each display object is assigned an access-rule which deter-
mines whether and when each VT-user is permitted to update
that display object. Each control object is assigned an access-
rule or combination of access-rules which determine whether
and when each VT-user is permitted to update that control
object. The possible access-rules are:

— no-access : neither VT-user may update the object;

— WACI : the object may be updated only by the VT-user
which initiated the VT-association;

Access-rules S-mode Atmode

no-access (1) YES (1) YES

WAGH H-YES ES (2)

WACA (1) YES YES 2)
WAVAR YES (2) NO
WAVAR&WACI (1) YES NO
WAVAR&WACA (1) YES NO
NSAC YES YES

NOTES

1 Available with Enhanced Access-rules functional unit.

2 Display object can only have a value from this set.
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10 VT functional units

The Basic Class Virtual Terminal Service provides a number
of optional capablilities called Functional Units. The VT func-
tional units required are selected during VT association estab-
lishment.

The optional functional units available in the VT service are:
a) Switch Profile Negotiation;
b) Multiple Interaction Negotiation;
¢) Negotiated Release;

ISO/IEC 9040:1997(E)

it is necessary to use the negotiation facility to establish a
full-VTE before the Data Handling phase may be entered.

The negotiation services do not modify the current-VTE unless
the negotiation reaches a satisfactory conclusion. During an
instance of negotiation, agreements on VTE-parameter values
are recorded in a temporary VTE definition known as the
draft-VTE. In the case of single interaction profile switch
negotiation, a draft-VTE only has a transitory existence. How-
ever, for multiple interaction negotiation, the concept is more
significant, i.e., the draft-VTE contains the new VTE as it is
built up over an extended time interval.

d) Urgent/Data;
e) Break;
f) Enhanged Access-rules;
g) Structdred Control Objects;
h) Blocks}
i) Fields;
i) Reference Information Objects;
k) Ripple
I) Exceptions;

m) Context Retention.

The Multiple |Interaction Negotiation functional unit can be
selected onlylif the Switch Profile Negotiation functional unitis
also selected

Although formally independent, use of the Fields functional
unit requires|a control object which requires the Structured
Control Obje¢ts functional unit.

The Exceptions functional unit can be selected only if the
Break functignal unit is selected.

All provisiong in this International Standard which are not part
of one of thel optional functional units are part of the Kernel
functional unjt and are always available.

10.1 Nedotiation functional units

The Virtual Terminal Basi¢.Class Service provides negotiation
services to ehable the.creation and modification of the single
VTE in a mafpner acceptable to the service provider and both
VT-users. Nggotiation |s avallable as part of the estabhshment
facility. Additlons .
(dependent on the fu nctnonal umts se Iected duri ng association
establishment) which provide two forms of negotiation, a sin-
gle interaction switch profile negotiation and a multiple inter-
action negotiation.

At VT-association establishment, a current-VTE is established
using the VTE-profile-based negotiation function embedded in
the VT-ASSOCIATE service. This current-VTE may or may not
be a full-VTE. If the initiating VT-user does not specify a
VTE-profile with the VT-ASSOCIATE (to supply the basis for
negotiating the current-VTE), the service selects a default
VTE-profile appropriate to the mode of operation, see an-
nex A. Depending on the functional units selected, this cur-
rent-VTE may or may not be subsequently modified using
negotiation services. If the initial current-VTE is not a full-VTE,

10.1.1 Switch Profile Negotiation

The single interaction Switch Profile_ Negofiation is provided
by a single confirmed service, VI-SWITCH-PROFILE. This form
of negotiation is similar to that-provided in VIT-ASSOCIATE and
takes the form of a proposal'made by ong VT-user using a
VTE-profile and, where required, offered VTE-profile argu-
ment values. The VFE-profile chosen is rot negotiable but
offered VTE-profile-argument values may be adjusted by both
the service provider'and the accepting VT-user (in that order)
to obtain an agreed set of VTE-parametef values, but only
within the range of freedom offered by the service initiator.
Adjustment of VTE-parameter values by this service is con-
strained)to those parameters defined using|VTE-profile argu-
ments in the VTE-profile specification.

10.1.2 Multiple Interaction Negotiation

Multiple Interaction Negotiation (MIN) is initiated and termi-
nated by confirmed services thus ensuring|the agreement of
both the VT-users and the service provider to the proposed
action.

MIN is provided to enable the negotiation
rameter values comprising a full-VTE in a
intermediate steps do not necessarily fo
consistent full-VTE).

a set of VTE-pa-

MIN negotiation is supported by four services:

a) INVITE: a VT-user invites the peer V]-user to propose
values for VTE-parameters;

b) OFFER: a VT-user proposes values or Value ranges to the
peer VT-user this may be in response toan INVITE or as

c) ACCEPT: a VT-user accepts all or a subset of the VTE-pa-
rameter values proposed by the peer VT-user in an OF-
FER;

d) REJECT: a VT-user rejects VTE-parameter values pro-
posed by the peer VT-user in an OFFER.

Using these services, independent sequences of MIN service
primitives may be used to negotiate values for varying group-
ings of VTE-parameters. Valid MIN sequences and the rules
for use of the MIN services are defined in 30.3.

NOTE — The stages of a MIN negotiation may be independent or may
depend on the results of earier stages.
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When MIN is terminated, either

— the draft-VTE replaces the original current-VTE and is
available for use, or

— the draft-VTE is discarded and the situation prior to the
entry to MIN is restored; this may be with no full-VTE in
existence.

Definitions of service phases associated with MIN are given in
clause 27.

10.2 Negotiated Release functional unit

© ISO/IEC

If this functional unit is not selected, the current-VTE cannot
contain control objects requiring the above capability.

10.7 Blocks functional unit

The Blocks functional unit provides block structuring capability
for a display object in a VTE. Actual use of the capability is
optional, being selected for a display object by a VTE-parame-
ter. If this functional unit is not selected the current-VTE cannot
contain display objects with this capability.

The Negotiated Release functional unit enables a VT-user to
reject a request py the peer VT-user to release a VT-associa-
tion and return tp the phase of the VT service in effect before
the release request. If this functional unit is not selected, a
release request fannot be rejected.

10.3 Urgent Data functional unit

The Urgent Datq functional unit provides a capability to allow

10.8 Fields functional unit

The Fields functional unit provides field structliring capability
for a display object in a VTE. Actual use of the capability is
optional, being selected for a display object by a2 VTE-parame-
ter. If this functional unit is not selected the currgnt-VTE cannot
contain display objects withrthis capability.

10.9 Reference Information Obje¢ts

a small amount of information to be conveyed from one

VT-user to its
previous inform

er in an urgent manner, possibly bypassing
tion exchanges. This functional unit is used

to enhance support for the non-destructive interrupt facility,

see 7.7, 20.1.4

note 2) and B.16.2.

10.4 Break|functional unit

The Break functional unit supports the destructive interfrupt
facility, see 7.7 and clause 34.

10.5 Enhanced Access-rules functional unit

The Enhanced

ccess-rules functional*unit extends the ac-

cess-rules availpble for control objects. In A-mode, the rule
no-access is added. In S-mode, the-rules WACI, WACA, WAVAR

& WACI, WAVA

R & WACA @nd no-access are added, see

table 1. If this functional unit'is not selected the current-VTE

cannot contain
CO-access.

COs which use these additional values of

functional‘unit

The Reference Information Objects functional

unit allows this

particular form of control object to be used i a VTE. If this

functional unit is not selected, the current-VTE
Reference Information Objects.

10.10 Ripple functional unit

The Ripple functional unit provides insertior],

copy operations for a display object. These

cannot contain

deletion and
pperations are

available in two forms, either using basic addressing or using
logical addressing. If this functional unit is sele¢ted, the Struc-

tured Control Objects functional unit must also
that the RMCO, 20.3.9, can be used).

NOTE - These functions allow simple text editing
with much lower communications overhead than if t
were not selected. Without this facility, editing of t
and deletion would require the transmission of la
Display Object between the peer VT-users. With

be selected (so

to be performed
he functional unit
bxt with insertion
rge parts of the
this facility, only

Table 1 lists the—ave ac S bo S
operation with and W|thout th|s functnonal unit, see clause 9.

10.6 Structured Control Objects functional unit

The Structured Control Objects functional unit allows a para-
metrically defined control object to have more than one data
element where the category of each data element need not be
identical. This functional unit allows independent updating of
the individual data elements. It also allows a control object
defined non-parametrically (either in this International Stand-
ard or in a VTE-profile or as a registered control object) to be
partially updated in a way defined specifically for that control
object.

10

|nformat|on relaung to the ac’tual insertion and deletion operations
o able ation shvings are there-

fore possnble

10.11 Exceptions functional unit

The Exceptions functional unit provides mechanisms by which
non-fatal exception conditions may be reported by the VT-
service-provider to both VT-users. A facility is provided to
ensure that the integrity of the VT-context is maintained.

NOTE - Without this facility, the VT-Service-provider normally aborts
the VT-association if any exception condition is discovered. With this
facility, exception conditions may be classified as either fatal or
non-fatal. Fatal exception conditions will still cause the VT-service-
provider to issue a VT-P-ABORT primitive.
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10.12 Context Retention functional unit

The Context Retention functional unit allows the retention of
the information stored in selected VT objects (DOs and COs)

IO Ue l'eldllleu oetween suo(,ebswe V | I:S Wﬂﬂln Iﬂe IIIe ume OI
a VT-association.

The Context Retention functional unit may be selected only if
the Switch Profile Negotiation functional unit is selected.

NOTE — This func'nonal unit will allow, for mstanoe 1he contents of a

existence through negouauon thout lhls functlonal unit, such con-
tents would be fost.

i1 VT Bnvironment Profiles (VTE-pro-
files)
A VTE-profilg is a set of VTE-parameters with predefined

values for sore or all of these VTE-parameters. A VTE-profile
can have a nyimber of VTE-profile arguments which are used
to provide values for any VTE-parameters in the VTE-profile
which are not{given pre-defined values.

Other optiong can be defined in the VTE-profile as being
subject to spgcial VTE-profile arguments, but a VTE-profile
definition carjnot extend the provisions of this International
Standard (e.g., new VTE-parameters not in this International
Standard canhot be defined in this way).

Inorder to conjstruct a full-VTE from sucha VTE-profile, explicit
values must e negotiated for all VTE-profile argtiments (un-
less the VTE-profile itself defines a default value):

VTE-profiles jare used to define control object and device
object semantics.

Two default MTE-profiles are defined for this service. The
default VTE-profiles, one for\S-mode and the other for A-
mode, are ddfined in annex-A together with a description of
the notation pised for.defining VTE-profiles and VTE-profile
arguments.

NOTES

ISO/IEC 9040:1997(E)

12 The VTE Model

Clauses 12 to 24 inclusive define the VTE Model in terms of
which the Virtual Terminal Service is defined.

VT-users communicate by means of a shared conceptual
communication area (CCA) containing a number of abstract
objects and object type definitions. Information exchange is
modelled by one VT-user updating the contents of the CCA
and the changed state ofthe CCA then being made acoessible

Oou |c peei VT |-uw| The V r‘uwta uPuaLc the CCA via the

See figure 2).

VT-user VT-user

VT Service Provider

Conceptual Communicatipn Area

Figure 2 - Service model

The CCA, containing the abstract objects uged for describing
the VT service, has no physical existence.

The CCA contains the following components:

a) a CDS containing one or two display objgcts;

b) a CSS containing zero or more control gbjects which may
be used not only for device control but also for signalling
and status information and for any other|purposes agreed
outside the scope of the standard;

¢) an ACS which records which VT-user,|if any, owns the
WAVAR access-right;

d) zero_one or mor which represents

1 VTE-profiles provide an efficient method for defining the values of
a number of VTE-parameters simultaneously. They also provide a
means of promoting interoperability by registering well known VTE-
profiles which have been designed for a particular purpose.

2 ISO/IEC 9834-4 contains the registration procedures for the ISO
Registration Authority for VTE-profiles. Widely applicable VTE-profiles
will be registered and maintained by that Registration Authority. The
purpose of this registry is to promote interoperability and provide ease
of reference.

Other VTE-profiles may be defined for use with the VT Service.
These VTE-profiles may be registered with other registration
authorities as appropriate for their level of visibility. In addition,
private VTE-profiles may be defined and used outside the
scope of ISO.

a mapping between a display object and a real device and
provides VTE-parameters which enable some control over
this mapping. A device object is linked to one display object
and to one or more control objects; clause 16 describes the
concept in more detail;

e) a DSD that contains the object type definitions for the
display objects, device objects, control objects (see
clauses 13, 14 and 16) and other negotiated VTE-parame-
ters which form the principal part of the current-VTE defini-
tion.

Figure 3 illustrates these components of the CCA and their
relationships (i.e., linking together) and also indicates how
display objects and control objects can be mapped onto real
devices via related device objects.

11
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CCA CDS

DEVICE

REAL

ACS
DISPLAY
OBJECTS

DEVICE
(E.G.
KEYBOARD)

explicit link to

REAL
DEVICE
(E.G.
DISPLAY)

implicit link to default control
object for device object

DS

CSS

CONTROL
OBJECTS

\pllcnt link to explicit
control object

isplay object

REAL
DEVICE

(E.G.
PRINTER)

REAL DEVIGE
(E.G. LAMR)

The contents of the DSD are initialised to correspond to the

Object linking parameters
Information flow paths

Control flow paths

Figure 3 - CCA components, linking and mapping

current-VTE at

only be change
of the remainin

VT-association

VT-association establishmenttime and may
d subsequently by negatiation. The contents
g sub-areas are opento change when the
is in existence and negotiation is not in pro-

This is an example
of an A-mode mapping

13 Display Objects

This International Standard does not define|the semantics
associated with the structure of a Display Objeft (DO), nor the

gress.

NOTES

1 The model described\thus far is symmetrical. In actual use,
however, the conmjmunication facilities provided by this model may be
used in an asymnijetrical manner. The method for asslgmng asymmet-
rical roles in practice uses ¥
are available in S-mode as wel| as A-mode when the Enhanced
Access-rules functional unit is in use, see clauses 8 and 9.

Assignment of one of these access-rules to a RIO (clause 15) or any
control object (clause 20 and clause 14) can have implicit semantics
relating to the ‘ownership’ or ‘location’ of the object.

An asymmetry to the VT-users’ view of the use of device objects can
be assigned by means of the device-default-CO-access VTE-parame-
ter (clause 23) but this asymmetry of device object use has no
meaning to the VT service provider.

2 Clauses 25 onwards define the communication facilies and the
primitives which VT-users use to modify the CCA. This Intemational
Standard does not preclude local mechanisms or "macro” operations
which combine primitives at a local interface.

12

relationship between this structure and the re‘ré device. Such

semantics, i.e., the meaning of the update o

rations which

are performed on the display object structure, lepends on the
VTE-profile used (see clause B.11).
The Kernel functional unit of the Basic Class Yirtual Terminal

Service defines a basic structure for the display object. This
ba3|c structure can be sugnmcantly extendefl if use of the
kSO : ed-fora particular DO,

see 10.7, 108 1312and 13.1.3.

Blocks are deemed to be in use for a particular DO if VTE-pa-
rameter block-definition-capability is "yes" for that DO. Fields
are deemed to be in use for a particular DO if VTE-parameter
field-definition-capability is "yes" for that DO (see 18.1).

13.1 Structure

A DO has the following components:

a) a one, two or three dimensional character array of array
elements, each capable of holding one character box
graphic element from a repertoire of such elements (see
13.2and 18.2.4);
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b) a display pointer, see 13.1.1.1;

¢) a set of modal attribute values, see 13.1.1.2;

d) a set of global attribute values, see 13.1.1.3;

e) possibly, a logical pointer, see 13.1.3.3;

f) possibly, sets of field modal attribute values, see 13.1.3.2.

13.1.1 Character array

Each array dimension has a set of integer coordinate values
1...n so that t
defined or the|array dimension may be declared unbounded
(no limit to the value of n). There are no restrictions on
combinations pf bounded and unbounded dimensions.

The dimensioms are named X, Y, and Z. X is the lowest order

dimension. A
set of x-coordi
is bounded) a
Y is the next
y-coordinate
bounded) at aj

known as a Y}

of contiguous
of Zif Zis bou
Z- array (see

ket of array elements identified by a contiguous
hate values 1...n (where n is the bound of X if X
a particular value of y is known as an X-array.
higher order dimension. A set of contiguous
alues 1...n (where n is the bound of Y if Y is
particular value of z identifies a set of X-arrays
array. Z is the highest order dimension. A set
z-coordinate values 1...n (where n is the bound
nded) identifies a set of Y-arrays known as the
also clause B.11).

The dimensiofs determine the ordering of all the addresses of
the display object in that address (x,y,2) is less than (precedes)
(xy’,2) precisely if

either z <2
o z3Z and y<y
o z4Z and y=y and x< X!

This ordering|rule applies to the operations.détined in clause
19.

13.1.1.1 Digplay Pointer

The display gointer is either a primitive display pointer or an
extended display pointer. The:primitive version applies when
blocks are ndt in use. The extended version applies when
blocks are in[use. The primitive display pointer consists of
a set of (one,|two or three) coordinate values which identifies
a particular grray-¢lement or can identify a position immedi-
ately after a bounded X-array where there is no array element

ISO/IEC 9040:1997(E)

13.1.1.3 Global Attributes

The set of global attributes consists of a value for each of the
secondary attributes (see 13.2) except character repertoire.
Each value is either "null” or is an explicit value for the attribute
from the set of values negotiated for this attribute. These
values are used as defined in clause 19. The initial values
when a VTE is first brought into use (initialized) are "null” for
all attributes.

13.1.2 Block definition

A bl is a rectangular sub-area of a Y-array specific to that
Y-array. It has an origin designated by,an| (x,y) coordinate
value and a width in X and a depth in(Y\denoted as Dx, Dy
respectively. Any edge of a block can‘coincifle with any edge
of the Y-array but cannot go outside the bolinds of X and Y.
Dx and Dy must be positive and.non-zero.(When the block-
definition-capability is used,the X dimension and, if defined,
the Y dimension must be-bounded.

Figure 4 illustrates the.block concept.

If the Y-dimension is not defined for the display object, the
Y-array and all blocks are implicitly one X-atray deep, and all
references to’Y dimension must be amendeqd accordingly.

A bloek-establishes an addressing sub-domgin of the Y-array
which contains some subset of the array|elements of the
Ysdrray. Within the block the contained arfay elements are
addressed using p and g coordinate value$ which are inter-
preted as relative to the origin of the block. The p and q
coordinates are subject to the addressing cpnstraints negoti-
ated for the X and Y dimensions respectivelly of the unstruc-
tured DO.

The subset of an X-array which is contained within a block is
termed an X-subarray or P-array.

A number of blocks can be defined in each Y-array. The
maximum number is a negotiable parametgr of the DO and
can be unbounded. The block structure on @ Y-array is inde-
pendent of that on any other Y-array. The blocks of a Y-array
are addressed by a pseudo-dimension known as the B dimen-
sion, with b used to denote the coordinate value.

The address of a block is a value (b,z), the address of a
X-subarray (P-array) in a block is (q,b,2){and of an array
element within a block is (p,q.b z) whereqa d zare used only

(see 19.1.1.1). The extended display pointer consists of a
set of coordinate values (p,q,b,z), where g and z are only used
if the y and z dimensions respectively are defined. It (usually)
identifies an array element, as defined in 13.1.2. The initial
value for either pointer when a VTE is first brought into use
(initialized) is 1 for all applicable coordinate values.

13.1.1.2 Modal Attributes

The set of modal attributes consists of a value for each of the
secondary attributes (see 13.2). Each value is either “null” or
is an explicit value for the attribute from the set of values
negotiated for this attribute. These values are used as defined
inclause 19. The initial values, when a VTE is first brought into
use (initialized), are "null” for all attributes.

ity and Z di ined. The address
(p,a.b,2) identifies the array element (x,y,z) where

X= Xo +p- 1

y= Yo +q- 1

and  (Xo,Yo) is the origin of the block (b,z).

Extended addresses, i.e., including the block coordinate, are
ordered by an extension of the ordering algonthm in 13.1.1.
Address (p,q,b,2) is less than (precedes) (p',q’,b’,Z’) precisely

either z<z

or z=2 and b<b

or z=2'and b=b and q<gq

o z=Z and b=b" and g-= and p<p.

13
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) . Y array B dimension
X dimension at z1 for Y-array
z =121 .4 v at z1
<« 1
Y b2 at z1 2
dimension
(x,y)
Dx n
origin Dy block bn
of block at z1
bm at z1 m
bt atz1 )|, b-bound

ap. Thus, an array element of the Y-array can
d updated by more than one block addressing
has single values for primary and secondary

attributes. See dlso 13.1.3.

If blocks are in

use for a DO, extended addressing always

applies and an
dated) using ext
at least one bl

array element cannot be addressed (or up-
nded addressing unless it is contained within
k. See also 13.1.3.3 and 19.5.

Operations are defined in 19.1.2 and 19.4.1.5 for creating:and

deleting blocks
NOTES

1 The creation o)
content of any arn

nd for other update operations using biocks.

I deletion of one or more blocks does not affect the
by element which is always thatresulting from the

latest update madEby any mechanism, see 19.4.1.5.

2 In contrast to
the model for bloc

13.1.3 Field

Ids, see 13.1.3, no explicit storage is included in
k definition information.

definition

A field is a logid
domain with o
pendent of the
on the underlying

al sub-area of a Y-array; it is an addressing
e-dimensional addressing which is inde-

3 ctual form of the fleld in terms of |ts structure

pability is used, the X drmensmn and, if defrned the Y dlmen-
sion must be bounded. Additional attribute capabilities are
available with fields.

A single field is
non-overlapping

constructed of a sequence of one or more
rectangular sub-areas of a particular Y-array

known as field-elements; these are defined in a similar way to
blocks but are formally distinct from blocks (they do not appear
onthe B dimension for the Y-array). The logical ordering of the
field-elements is determined by the field definition not the
position on the Y-array. See also 13.1.3.1.

A field can be of any shape within the bounds of the Y-array

but may not ove

rlap another field. A field may overlap one or

more blocks. Thus an array element of the Y-array can be

14

Figure 4 - lllustration of Block concept

addressed and updated by one field and by on
addressing mechanisms, but has single values
secondary attributes.

A number 0f fields can be created ona Y-array.
number is a negotiable parameter for the Dj
unbounded. The field structure on a Y-array is
that on any other Y-array. The fields of a Y|
dressed by a pseudo-dimension known as the
with f used to denote the coordinate value. Eac
potentially address one complete field, howey

or more block
or primary and

The maximum
D and can be
ndependent of
-array are ad-
e F dimension,
h value of fcan
rer many field-

elements it contains (but at any particular time the field may

be "non-extant”, see 20.3.3.5).

The ‘logical’ addressing of array elements W

ithin a field is

denoted by the pseudo-dimension K with k used to denote a

coordinate value on this. See also 13.1.3.1.

Figure 5 ilustrates the field concept.

Fields are addressed using the logical pointer,

The address of a field is a value (f,z) and the
array element within a field is (k,f,z), where z is

see 13.1.3.3.
address of an
used only if the

Z dimension is defined. The relative k coordinate is interpreted

such that value 1 (the mlmmum) addresses the

origin position
dldefinition. The

maximum value for k is the total number of array elements

contained in all the field-elements in the field.
be "unbounded".)

(A field cannot

NOTE 1 —The z coordinate of the logical pointer is independent of the
display pointer for the underlying display object. Thus, when switching

between logical addressing and either block addressi

ng or addressing

the underlying display object, the values of the respective pointers are

preserved.

Logical addresses are ordered as follows: ad
less than (precedes) (k'.f',z’) precisely if

either z<Z
or z=Z and f<f
or z=2 and f=F and

dress (k,f,z) is

k<k'.
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Y array
. . atzi
Xdimension |
z=21 > v
increasingk
Y {
dimension p D bouan
A ofk
l,/// *L*—D} ————— F-l Ql—d-:;fﬂ—,———ff’ \'
,,I‘ :Dy dalzi :
I | | field-element2 - A CASEEIIED
| T . \“ablock 3
v i i
/fl/y _fiejd-elemenﬂ : !
pd \ \\Y I
origin \
offield M e ] field fp
S
(k=1) T atz1

logical K addressing between
elements (by increaseor
decrease ofk)

NOTE 2 - The presence of explicit navigation path links, see 20.3.3.4,
has no effect dn the ordering as defined/by the above algorithm and
as used by op¢rations which refer to this ordering.

The relationship betweenthe k coordinate values and the (x,y)
coordinates pf the arfay ‘elements contained in a field is
defined in 131.3.1.

Field definitigns.dre held in a FDCO associated with the DO,
see 142 a i ifi d

Figure 5 - lllustration of Field concept

13.1.3.1 Logical addressing by K dime

The following defines the structure of a fiel[d and defines the
relationship of the logical addressing of the contained array
elements by the K dimension to the (x,y) dinates on the
underlying Y-array (display pointer addressing).

The field-elements of a field are similar il shape to blocks,
having a width in the X-dimension and a degth in the Y-dimen-

by update operaiiéné on the FDCO, see é0.3.3.5. A particular
(z,f) value may or may not have an associated defined field at
any particular time.

Operations are defined in clause 19 for update operations
using fields.

In addition to the normal access control applied by the display
object access-rule, further rules for the control of updates by
the terminal VT-user can be applied using the FEICO and
FEPCO types of control object, see 19.5 and clause 20.

When field-definition-capability is selected for a DO, update
access to the DO other than by the logical pointer (13.1.3.3)
is subject to the VTE-parameter access-outside-fields
(18.2.2); see also 19.5.

sion, see 13.1.3. For the purpose only of defining the K-dimen-
sion, a pseudo-dimension referred to as the S-dimension is
introduced. The field-elements are arranged on this in the
order in which they are defined in the field extent in the FDR
(20.3.3.3), and are considered to have S coordinate values
from 1 to some value Sm determined by the number of field-
elements (may be 1). S coordinate values do notappear inany
pointer and no means of explicitly changing s coordinate value
is provided.

The K-dimension in effect links through all the field-elements
of one field in increasing S coordinate value. Thus, k=1 corre-
sponds to (1,1,s=1) and increasing k values move along the
first x-subarray to its bound (xm,1,s=1). Unless this is the last
X-subarray in the field-element, an automatic next-X-
subarrray operation, to (1,y:=y+1,s=1), occurs. Decreasing k

15
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values will cause the reverse move. At the bound (Xm,ym,s) of
the last x-subarray in a field-element (not being the last field-
element of the field), an automatic ‘next-field-element’ opera-
tion occurs, i.e., to (1,1,s:=s+1). Decreasing k values move
from the origin (1,1,s) of one field-element (not being the first)
with an automatic ‘previous-field-element’ operation to
(Xm,ym,s:=s-1), i.e., to the maximum values of x and y for
field-element s-1. The bound of K is when x and y reach their
maximum values in the last field-element Sm. See also B.18.2.

13.1.3.2 Modal Attributes for Fields

When field-definition-capability is selected for a DO, there is a
capability for associating with each field a set of secondary
attribute values known as the field modal attributes. Each
setconsists of a yalue for each of the secondary attributes (see

modal attributes can be stored for every FDR which can be in an
"active” or "inactiv¢” state, see 20.3.3.

13.1.3.3 Logichl Pointer

When fields are |n use for a DO, an additional form of pointer
is brought into yise, the logical pointer. This has the form
(k.f,z) where z ig present only if Z dimension is defined. The
initial value for the pointer when a VTE is first brought into use
(initialized) is 1 fpr all applicable coordinate values.

The display pointer (in primitive or extended form) and logical
pointer are independent of each other and a change to-one
does not affect the value of the components of the othef. Thus,

the address dompin of any field (when mapped onto underlying
physical coordinates) cannot be addressed by the logical pointer and
thus cannot be upflated by anydogical operation.

2 Anarray elemgntforwhich the condition in note 1 above is satisfied
and which is not within a’block cannot be addressed or updated.

© ISO/IEC

The last four are referred to as the rendition attributes.

Each rendition attribute is independent of other rendition at-
tributes and can have multiple values negotiated for its use.

The rendition attribute font is subservient to character-reper-
toire in that a separate set of font values for each repertoire
can be negotiated with semantics specific to that repertoire.

The rendition attribute emphasis may have a substructure; the
individual subattributes may be individually updatable.

: ar-array ert-has a value as-
signed, then all secondary attributes necessarily have values
assigned. If the primary attribute has no value gssigned, each
rendition attribute may or may not'have g value, inde-
pendently, and the character-repeftoire secondary attribute

has no value assigned.

Each array element, with its.content of primary and secondary
attributes, is self-contained,and completely ind¢pendent of all
other array elementsy

NOTES

1 The interpretation of any empty array element gnd the effect of
any rendition‘attribute values, and in particular its| physical repre-
sentatiomon/any real device, e.g. a display or printer} are not defined
in this Intemational Standard.

2\ TFhis Intemational Standard does not further definje the form of the
emphasis attribute or whether any component subattributes are indi-
vidually updatable. It includes VTE-parameters to enable a VTE-pro-
file to define a form for this attribute and provide profije arguments for
precise assignmentin a VTE; see 18.2.6 and clause| 23.

3 The additional facilities described in 13.1 do not glter the property
that each array element of the display object has a single value for the
primary attribute and each secondary attribute independently of the
values in any other array elements (this value may be undefined).
They do provide additional ways in which these valups can be set.

14 Control objects

Control objects (COs) enable VT-users to hand|e control infor-
mation related to virtual terminal functions and {o real devices.
This International Standard defines VTE-pargameters deter-
mining the syntax of control objects, that is,|their range of

13.2 Attrib

At any given time, an array element is either empty (i.e., it has
no primary attribute value currently assigned to it) or it contains
a primary attribute value selecting a character-box graphic
element from a repertoire of such elements.

Each array element also has a number of secondary
attributes:

— character-repertoire;
— font;

— emphasis;
foreground-colour;
background-colour.

16

values and permitied update operations, see 20.1.

The semantics of a control object, i.e., the interpretation of
update operations in relation to real devices, is determined by
the CO-type-identifier VTE-parameter, see 20.1.1. This speci-
fies the semantics of the CO as being defined by one of the
following:

a) within this International Standard,;
b) ina VTE-profile;
¢) as part of a registered control object;

d) by means known to both VT-users outside the scope of this
International Standard.
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When a VT-association is established, the control objects
defined in the VTE-profile selected are the control objects
available in the initial VTE. Subsequent negotiation may

e) replace the current VTE (thus making a new set of control
objects, as defined in the new VTE-profile, available),

f) add new control objects to the current VTE, or
g) alter the characteristics of existing control objects.
A default control object is implicitly defined when each device

object is defined. This default control object contains eight
booleans and may be defined as having a trigger mechanism,

ISO/IEC 9040:1997(E)

When the information structure is defined parametrically it
comprises a number of data elements; the number and the
type and size of each data element are VTE-parameter values
and thus can be changed by negotiation. Data elements thus
defined may be individually updated without simultaneously
updating other data elements of the same object.

The number of data elements can exceed one only if the
Structured Control Objects functional unit is selected for the
VT-association.

When the information structure is not defined parametrically
cl nts of t ture cannot be negotiated;

see clauses 1p and B.4.

Each control gbject is assigned an unambiguous name within
the scope of the VTE. This name is used to identify the control
object when its information field is to be updated or its VTE-
parameters afe to be negotiated. A default control object is
referenced usjng the name of the device object with which it
is associated.

A control objeft may be linked to a device object (see clauses
16 and 23).

14.1 CO |structure facilities and related
restrictio

:[

Two functiondl units are relevant to general control object
capabilities, the Enhanced Access-rules functional unit and
the Structured Control Objects functional unit.

14.1.1 Acdgess-rules

Acontrol objeft has anaccess-rule determining whichVT-user
may update itpnd when, see clause 9. The Enhanced Access-
rules functional unit determines the available.set of access-
rules which cfin be assigned to control objetts as defined in
table 1.

A control object also has an update’ priority, see 20.1.4 and
24.5. The Enhanced Access-tules functional unit determines
the values of VTE-parameter. CO-priority which can be as-
signed, see 20.1.4 and table 11.

If the CO-prioyity value is "normal”, the control object may also
have the "trigger’~characteristic. An update to a CO with the
trigger charadteristi s delivery of queued updates and

the structure definition may allow individua| updating of ele-
ments. The information structure of the €O must be defined
parametrically if the Structured Control©bjefts functional unit
is not selected.

14.2 Standard control objects for fields and
controlled data entry

This International Standard defines a number of standard
types of control 6bject which are used with the Fields functional
unit. These are listed below with a brief ovefview of their use.
Use of thesé COs also requires the Structurgd Control Objects
functional’unitto be selected, see clause 10. Clause 20 defines
the VTE-parameters for these control objectg and gives further
detalils of their use. Annex B gives further explanatory material.

a) Field Definition Control Object FDGO: mandatory if
field-definition-capability is to be used fof a display object.
Fields are defined by Field Definition Records (FDRs) in
the FDCO. FDRs can also link to recorfls in FEICO and
FEPCO, see below, to apply conditions
entry to the fields. The access-rule for the FDCO deter-
mines the role-assignment, if any, known to the service,
see clause 12 and 19.5.2;

b

~

Field Entry Instructions Control Object FEICO: op-
tional, but useful only if a FDCO is present, see a); contains
Field Entry Instructions (FEIs) which can pe linked to a field
by the FDR of the field;

c) Field Entry Pilots Control Object FERCO: mandatory if
a FEICO is present, see b), otherwise optional, but useful
only if a FDCO is present, see a); contairnls data entry pilots
each consisting of a Field Entry Event
Conditions (FECs) and a sequence of Hield Entry Reac-
tions (FERs) and which can be linked to @ field by the FDR
of the field;

(in S-mode) transfers the WAVAR access-right to the peer
VT-user.

14.1.2 CO information structure

The Structured Control Objects functional unit determines the
capability available for defining structure in the information
content of a CO.

In general, the structure of the information field of a control
object may be defined either in terms of VTE-parameters or
by reference to a separate definition which then accompanies
the definition of the information field semantics. This separate
definition can be contained within this International Standard
or can be externalto it, for example, inaninternational register.

d) Context Control Object CCO: optional but useful only if
aFDCO s present, see a); it enables an initial starting point
for data entry to be indicated and similarly the point at which
termination of data entry occurred, with the reason for
termination (if a FEPCO is in use);

e) Transmission Policy Control Object TPCO: optional but
useful only if a FDCO is present, see a); contains general
instructions relating to the notification of field updates which
are used as the default for all fields but which for any field
can be over-ridden by its FDR.

For a display object for which field-definition-capability is se-
lected, exactly one FDCO must be defined, at most one CCO
and TPCO can be defined, and one or more FEICOs and
FEPCOs can be defined; FEPCOs are not directly associated
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with FEICOs but at east one FEPCO must be present if any
FEICOs are present. The various COs for a display object
shouid be linked to it as recommended in 23.5; B.18.14
illustrates this. B.18.4 and B.18.5 give further explanation of

the use of data entry COs.

14.3 Standard control object for dynamic
termination conditions

This International Standard defines a standard type of CO, the
Termination Conditions Control Obnect TCCO WhICh can
hold dynamic t i

mode of operatjon. Its use requires the Structured Control
Obijects functional unit to be selected. A number of instances
of the type can [be used in a VTE, each with a VTE-unique
CO-name value| The termination conditions in such a CO can
be updated at ar v time when a VT-user has undatp access to

it. If one or mor devnce objects link to such a CO then all the

termination VTE}parameters in these device objects become
ineffective. Howlever, the TCCO is overridden for a device

LTV UVE. NN 1T UVUT i Q UTVILT

object if that devjice object is linked to a FDCO, see 14.2 and
23.5. See clausg 20 for further definition.

14.4 Standard control object for notifying
termination

This Internationgl Standard defines a standard type of CO, the
Termination Cagntrol Object TCO, whichis used to notify the
Application VT-uiser of the reason input was terminated and
made available by the Terminal VT-user. Itis available in either
mode of operatign and does not require the Structured Control
Objects functionjal unit. It may be used in conjunction with
termination events specified in either the termination VTE-pa-
rameters in a degvice object or termination events spegified in
a TCCO. See clause 20 for further definition.

14.5 Standard control object.for echo control

This Internationgl Standard defines.a' standard type of control
object, the Ech¢ Control Object ECO, which may be used
in A-mode to nofify the remote-VT-user whether echoing is on
or off (echoing isithe responsibility of the Terminal VT-user and
this control objeft only“provides an indication of whether the
Application VT-liser, wants the Terminal VT-user to echo or
not). This contrdl object does not require the Structured Con-

© ISO/EC

The following information is held in a RMCO:

a) a boolean switch to allow a VT-user to alternate batween

AT al WAnUYY & UOTI WU QIO IS vy

insertion and overwrite operation of DO updates;

b) the primary and secondary attributes to be applied to empty
space resulting from ripple operations;

¢) a control which governs the action to be taken in overflow
situations at the end of an x-array or a y-array;

d) a control which governs the action to be taken in overflow
situations when using logical addressing;

delete array
operations are to be before or after the disglay pointer.

15 Reference Information Objefts

A Reference Information Object (RIO) is a specific type of
structured control object‘which contains objeqdt update infor-
mation for reference while'a VTE is in use. The nature of this
CO type is defined ‘in this clause. Later clauses define the
VTE-parameter values for this object type and operations on
such objects; these are an extension to the set of operations
defined forother COs defined in this Internatiopal Standard.

15.4 ‘Structure

A RIO is a container for update informatio that may be
referenced during VT operation. It is structured into a number
of smaller accessible units called RIO-records, feach designed
to contain an independently addressable el¢ment of such
information.

A RIO-record may contain any valid content [for a VT-DATA
request, i.e., an arbitrary sequence of upddtes to display
objects and control objects (including RIO updates) and exe-
cute- or call- record operations (see 22.4.1 and 22.4.2) on the
same or a different RIO; nesting is permitted put loops must
not occur. A RIO-record can exist but be empty.

A RIO has an access-rule which is agreed fas part of the
definition of a RIO in a VTE. It conforms fo the general
provisions for control objects.

15.2 Generation-and use of RIOs

trol Objects functional unit. See clause 20 for further definition.

14.6 Standard control object for ripple mode
editing

This International Standard defines a standard type of control
object, the Ripple Mode Control Object RMCO which is used
as part of the ripple mode editing facility made available with
the Ripple functional unit. For a display object for which
ripple-capability is selected, exactly one RMCO must be de-
fined. Use of this CO type requires the Structured Control
Objects functional unit to be selected. Clause 20.3.9 defines
the VTE-parameters for this CO and gives further details of its
use.
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One or more RIOs can be included in a VTE only if the
Reference Information Objects functional unit is selected. This
functional unit is independent of any other VT functional unit.

VTE-parameters to define a RIO in a VTE are defined in
clause 21. They conform to the general CO VTE-parameters
in clause 20.

The initial content of a RIO can be defined in a Profile, called
into a profile from a register of predefined RIOs, possibly by a
profile argument, or can be called directly from the register into
a VTE during negotiation. Initial content of a RIO derived in
this way is implicit in its definition and cannot be negotiated.
The initial content can be empty.
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The initial contents of a RIO can be modified or new contents
added (using VT-DATA) only if an access-rule other than no-
access is assigned to the RIO; the definition of the RIO may
forbid or restrict such an assignment.

Operations to update a RIO and to make use of its contents
are defined in clause 22; these are extensions to the update
operations as defined for other control objects.

NOTE —a RIO-record can also be used as a copy buffer, see 19.1.4.10
and 19.4.2.5; such use is independent of the usage described above.

object (see clause 23). For update purposes, this control
object is referenced by the name of the device object.

17 VTE Parameters and directed graph

17.1 Directed graph of VTE-parameters

The VTE-parameters are structured as a directed graph as
specified in figures 6 and 7. These figures also indicate those

VTE- -parameters which may have mut |H'|nln ocourrences

Ui v TRAVY W VUV T U o .

16 Devige objects

fying certain rieal device related characteristics to aid in map-
ping informaton contained in dispiay objects to/irom reai
devices. Devite objects also serve to relate devices to display
objects and ahy control objects which may have been selected
as part of a V[TE (see ciause 14) to assist in the operation of
the device.

Device objecF provide VT-users with a mechanism for speci-

Device objects are selected in the initial VTE when estab-
lishing a VT-gssociation when they exist in the selected VTE-
profile.

Subsequent fegotiation may cause a different set of device
objects to be $elected if a new VTE-profile is used. Negotiation
may also define new device objects using VTE-parameters
(see clause 23) or alter the characteristics of existing ones.

A device object has a single name which is unambigdous
within the scqpe of the VTE.

Device objects are not updated directly using the Data Trans-
fer facility. The VTE-parameters of a device object are in-
tended to inflience the mapping between gdisplay object and
a real device

A default confrol object is associated with each device object.
This control pbject does not use the normal control object
VTE-parameters (clause 20)\but has pre-defined charac-
teristics and |certain specific: VTE-parameters in the device

For explanatory purposes, some sub-tréeq of the graph are
shown with a "root” for which there is-no [actual parameter
defined in this International Standard. Thesg¢ "phantom" roots
are indicated by [...] and, of course, cannot pe given values.

The individual parameters ofithe directed graph are defined in
clauses 18, 20, 23 and 24 except for mode, class and func-
tional units which are not VTE-parameterg but are service
parameters of the-MT-ASSOCIATE service, i.e., VT-mode,
VT-class and VF-functional-units respectivgly, (see 28.1.3).

NOTE - The directed graph does not show the
VTE-parameters on VT functional units.

pendency of certain

17.2 "VTE consistency r

Afull-VTE is required to have values for VTE-parameters as
follows:

a) a value for any VTE-parameter whose existence is implied
by a "parent" VTE-parameter at a higher[node in the graph
or as defined in this International Standafd; this value may
be supplied as a default if one is defined;

b) values for multiple occurrence VTE-parameters whose ex-
istence is implied by a "parent” VTE-pargameter at a higher
node in the graph or as defined in this International Stand-
ard; a value may be supplied as a default if one is defined;

¢) excluding values for VTE-parameters whose non-exist-
ence isimplied by the value of a paramet¢r at a higher order
node in the graph or as defined in this Infernational Stand-
ard.
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— {mode} seefigure7
{class} _ i
—— {functional-units} —— CcO-name
—— co-type-identifier
M— fdisptay-objects} €0-a66ess
—— co-priority
— trol-obiects] —— co-trigger
M{__ [control-objects L co-structure
l — co:element-id
L co-category
M— [de?g:nen t]— |__co-repeftoire-
-assignment
L co-size
— devieetname
I . . —— device-default-co-access
M [device-objects] —
—— ~device-default-co-priority
—— device-default-co-trigger
—— device-default-co-initial-value
type-of- M device-repertoire-assignment
— -delivery ‘ ' _
-contrel M device-font-assignment
M device-emphasis
NOTES M device-foreground-colour-assignmept
1 The notfation below indicates that the . .
VTE-parameter may have multiple occurrences M device-background-colour-assignment
M device-minimum-x-array-length
device-minimum-y-array-length
™ device-control-object

20

2 The notation [. . .] is used to indicate nodes
in the graph which are part of a VTE definition
but are not VTE-parameters, see 17.1

3 The notation {. . .} is used to indicate
parameters which are service parameters
not VTE-parameters, see 17.1

BRRRIERRIR

device-display-object
device-termination-event-list
device-termination-length

device-termination-timeout

Figure 6 - Directed graph of VTE-parameters - part 1
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Expansion of sub-tree for

display object VTE-parameters
(fromfigure6) —— display-object-name — dimension-bound
—— dimension-addressing
— dimensions — ) )
mE—[dimension- —— dimension-absolute
i - -specifier . . )
| [display- pecifier] L dimension-window )
-objects]
tree axists foreach dimensior negotiated
and 'dimension’ takes valués x, ypnd zto
yield x-dimension, y-dimension and
z-dimension.
— repertoire-¢apability
| [character- ____ | M= repertoire-assignment
-attributes .
] I——font{:apabihty
font-
ML -assignment
M| DO-emphasis
foreground-colour-capability
—— DO-access M— foreground-colour-
— -assignment
L background-colour-capability
M background-colour-
-assignment
L block-definition-capability ———— b-bound
—— max-fields
— field-definition-capability ———J
— max-field-elements
L— access-outside-fields

L— ripple-capability

1) When either block-definition-capability or field-definition-capability has value “yes
for a DO the VTE-parameter dimension-window has an explicit value only for the
Z dimension.

Figure 7 - Directed graph of VTE-parameters - part 2
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18 Display Object VTE-parameters

This clause defines the VTE-parameters for display objects.
These VTE-parameters have their values assigned through
negotiation either at VT-association establishment time or by
explicit negotiation subsequent to VT-association estab-

lishment. Their values determine the display characteristics of
the VT service.

18.1 Primary VTE-parameters

The primary characteristi } j i
the VTE-parameters in table 2 These VTE parameters estab—

lish the structure|of the rhenlnu nhmnt and the set of attributes
that may be assdciated with each array element.

Table 2 - Primary VTE-parameters

Parameter Value

display-object-name | character string of type ASN.1

Printable String
DO-access "WACI", "WACA", "WAVAR"
(see clause 9)
dimensions "one", "two", "three" (default = “two")

erasure-capability "yes", “no” (default = "no")

block-definition- "yes", "no" (default = “no")
capability

field-definition- "yes", "no" (default = "no”)
capability

repertoire-capability 1...N (default = 1)

foreground-colouf- 1...N (default = 1)

capability

background-coloy
capability

—
v

1...N (default = 1)

ripple-capability "yes", “no” (default = "'no”)

The VTE-parameter erasure*capability controls the availabil-
ity of the ERASE ¢peration(19.4.1.4) for the display object. The
value "yes" inditates‘the erase operation is available; "no"
indicates it is nof available.

© ISO/IEC

The VTE-parameter ripple-capablility may be used only if the
Ripple functional unit has been selected.

18.2 Secondary VTE-parameters

Certain of the VTE-parameters defined in this subclause and
in 18.3 may have multiple occurrences in ordered lists. These
iists are numbered starting from 1. During update operations,
a value is selected by its position in the ordered list. The
maximum number of occurrences in such an ordered list may
be controlled bv a hruher order VTE parameter of the "capa-
8 available to act as a
placeholder in an ordered |l$t when an expli¢it value is not
required. An ordered list may be truncated-at the end.

In the case of the multiple occurrence VTE-parameters for
repertoire and colour assignmentin18.2. 4 and 18.2.5, the first
entry in the ordered list is the@xplicit modal |[default value.
used by the

Under certain circumstances,, this value will be
TFYT REPEAT-TEXT or{ ERASE nnnrnhnne see 1Q 4 1'1

(=Y N gt = TGV O, (R0 S |

19. 41 .2 and 19.4.1.4..In the case of the font attribute, the
explicit modal defaultused by these operations [s the first entry
in the list of values”of the font-assignment {TE-parameter
(18.3) correspending to the actual resulting value of the char-
acter-reperfoire attribute in each array element on which the
operation, is performed If the ordered list forl one of these

e M "
VTE.-narameters nt Ar if firat ualiy is n.u.“ , the

ies.

tha
rameiers is absem OF It tNe TSt vaiu

implicit default (defined in tables 4, 5 or 7) app

In the case of the emphasis attribute, the explicit modal default
value is not defined in this International Standdrd, see B.17.

18.2.1 Block-definition-capability VTElparameter

The following VTE-parameter is applicable ohly if VTE-pa-
rameter block-definition-capability takes value [yes".

b-bound: "unbounded",1...N (default = 1, single block).

It enables a limit to be set to the number of blacks which can
be defined on any one Y-array.

If the value is an integer, i.e., the dimensi¢n is not "un-
bounded®, it is invalid for an addressing cperJtion (19.1.2.2)
or a CREATE BLOCK or DELETE BLOCK operatign (19.4.1.5) to
use a value of b greater than this integer. A valug of b less than
1 is always invalid.

The VTE-parameter block-definition-capability may be
used only if the Blocks functional unit has been selected.

The VTE-parameter field-definition-capability may be used
only if the Fields functional unit has been selected.

The VTE-parameters repertoire-capability, foreground-col-
our-capability and background-colour-capability specify
the number of attribute values that may be defined by the
corresponding assignment VTE-parameters defined in 18.2.4
and 18.2.5.

NOTE — These VTE-parameters do not themselves define the individ-
ual attribute values. For example, the foreground-colour-capability
value represents the number of different foreground-colour-assign-
ment values which may be used.
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18.2.2 Field-definition-capabilily VIE-parameters

The following set of VTE-parameters is applicable only if
VTE-parameter field-definition-capability takes value "yes".

max-fields: "unbounded”, 1...N (default = 1);
max-field-elements: "unbounded”, 1...N (default = 1);

access-outside-fields: "allowed", "not allowed"
(default = "allowed").

The VTE-parameter max-fields defines the bound of the F
dimension, i.e., the maximum number of fields which can exist
at any time on any one Y-array. If the value is an integer, i.e.,
the dimension is not "unbounded", it is invalid for a logical
addressing operation (19.1.3) or a FDR update (20.3.3.2) to
use a value of f greater than this integer. A value of f less than
1 is always invalid.
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The VTE-parameter max-field-elements defines the maxi-
mum number of field-elements which can be used to construct
any one field (i.e., the bound of the S pseudo-dimension, see
13.1.3.1). If the value is an integer, i.e., not "unbounded", it is
invalid for field-extent in an FDR update (20.3.3.3) to contain
more than this number of field-element-defining 4-tuples.

Either VTE-parameter can take the value "unbounded”.

The VTE-parameter access-outside-fields value is signifi-
cant if the VT-users are distinguished by the designations

ISO/IEC 9040:1997(E)

If blocks or fields are used for a DO, the X-dimension must be
bounded; the value "unbounded" for VTE-parameter x-bound
is not valid and no default value is defined in this case.

The VTE-parameter x-addressing defines whether the value
of the display object pointer for that dimension can be altered
by an explicit addressing operation. Change to a lower value
is not possible if the value is "higher only". If the value is "not
permitted” no explicit change is allowed.

The VTE-parameter x-absolute defines whether the value of

operation; such

Application VT-user and Terminal VT-user, see clause 12,85 tne display object pointer for that dimension can be set to a
follows. See gtso1975: new value Dy a pointer-absolute addressi

et et | e e _ e change is also subject to x-addressing. Valug "yes" means that
If the value is|"not allowed" the Terminal VT-user is restricted

to logical opgrations on the display object. If the value is
"allowed" the| Terminal VT-user is not restricted to logical

operations orlthe dispiay object.

Where there|is no distinction between the VT-users, this

VTE-parametgr has no effect, see 19.5.

18.2.3 Addressing VTE-parameters

The VTE-parameters defining the display object addressing
constraints are specified in table 3. They are always present
if the corresppnding dimension has been defined.

The VTE-parameter x-bound defines the upper bound of the
x dimension. |f the value is an integer, i.e., the dimension is
not "unboundgd”, an explicit addressing operation is invalid if
it attempts to et a value greater than this value plus one. An
attempt to sef a value less than one is always invalid.

Table 3 - Addressing VTE-parameters

Parametpr Value
x-bound “unbounded*;-1...N (default =
"unbounded”
x-addressing “no-constraint”, "higher only", "not permit-
ted"(default = "higher only®)
x-absolute *yes", "no" (default = "no”)
x-window “unbounded", 0...N (default = 0 if x-bound
= "unbounded” (i.e., no backward move-
ment is_permitted), oherwise default 15 |
value of x-bound (window aligned with di-
mension limits; see 19.1.1.3)
y-bound Values as above, but with substitution of
Z" for the "x" dimension references except
y-addressing at when y-bound is "unbounded” the de-
fault value for y-window = 1. Valid if dimen-
y-absolute sions = 2o0r 3.
y-window
z-bound Values as above, but with substitution of
*z" for the "x" dimension references except
z-addressing that when z-bound is "unbounded" the de-
fault value for z-window = 1. Valid if dimen-
z-absolute sions = 3.
z-window

the coordinate can be set to any valid-val

The VTE-parameter x-window defines the update-window-
size for the x-dimension (see 19.1.1.3).

If block-definition-capability (13.1.2) or field-flefinition-capabil-
ity (13.1.3) is selected for a display object, the VTE-parameter
x-window is not-used for such a DO (it asgumes the default

value of x-boundvalue appropriate for a bounded dimension).

The above definitions apply to the Y dimengion VTE-parame-
ters withithe substitution of y for x. The abovg definitions apply
to the Z dimension VTE-parameters with the substitution of z
for'x except that there are no restrictions| on z-bound and
Z-window due to block-definition-capability for field-definition-

capability selection.

18.2.4 Repertoire-assignment VTE-parameters

The VTE-parameters in table 4 enable a repertoire or reper-
toires to be assigned and a set of fonts to be associated with
each such repertoire.

The two VTE-parameters specified in table 4 may be defined
once for each repertoire indicated as availaple by the integer
value of the VTE-parameter repertoire-capability. Multiple oc-
currences form an ordered list where individual occurrences
(i.e., repertoires) are referenced by their ppsitions in the or-
dered list.

Table 4 - Repertoire VTE-pararmeters

Parameter Value

repertoire-assignment | Each instance designates one discrete
repertoire; the instances form an ordered
listas defined in 18.2. (Default= <ESC> 2/8
4/0; the default repertoire consists only of
the set of graphic characters of the IRV of
ISO/IEC 646 used as in a) in 18.2.4.1).
font-capability Each instance of this VTE-parameter is an
integer 1..N sglecifying the number of fonts
available for the repertoire with which this
instance is associated (default=1foreach
implied instance).

NOTE — The inclusion of <ESC> in the references to escape
sequences s for clarity only; the actual <ESC> character is omitted
from values of repertoire-assignment.
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A value for an instance of repertoire-assignmentVTE-parame- Inclusion in a repertoire of a G-set which includes non-spacing
ter consists of two components; these are not treated as diacritical marks implies that the valid combinations of these
separate VTE-parameters and are not shown in figure 7. with other graphic characters, as defined in the registered
These components are repertoire-assignment-type and reper- code set or in a document referenced by the register entry, are
toire-assignment-value. available in the repertoire as storable characters occupying
single array elements. Support of such storage is implied by
Repertoire-assignment-type defines the method used to acceptance of such a repertoire. No other combinations using
designate the repertoire and determines the form of reper- the non-spacing marks are available, nor can they be used
toire-assignment-value. It is optional and if present is of type alone — use with space may be available in the character set
ASN.1 OBJECT IDENTIFIER. definition.
This International Standard defines a smgle standard reper- Ifa repertoure mcludes a G- set which is deflned in the register
toire-assignmentitype-of-vatue—{vt-b-rep-ise2022}-see-anne ire includes all
C, which is the [default type if this component is ommed the valid combinations as defined in the reglste as separate
Repertoire-assiggment-value for this type is defined in storable characters occupying single array ‘elements. Support
18.2.4.1. of such storage is implied by acceptance of'such a repertoire.
No other combinations are permitted:
1{%}?#.}1;&?3%%%2%"; assignment-value for The VT Service does not suppor, as part of a repertoire,
compound characters formedusing the <BS> (i.¢., backspace)
When repertoire-pssignment-type is absent or has this value control of ISO/IEC 646 to achieve superimpgsition of two
the repertoire desjgnation uses the principles of ISO/IEC 2022. graphic characters (see B:12 and B.13.)

; ; ; ; ) If the mandatory, G.set is a 94 character set, it s implicit that
Soi?c? I;‘i‘;g?é%:&?gg;;ﬁ r(;(lsa uasse (;3 ef1| rz,,)a(;si:]h:'lssoc/ﬁ?c the SPACE charagter is available in position 2/0 pfthe GL code
2022: table.

NOTES

a) a G set usable in the GL position of the code table; . o
mandatory; 2 Forthe meanings of the character set related teqms used in this

’ sub-clause see ISO/IEC 2022, which also gives the deneral rules for

. . s . Uise of registered code sets. For the definition of thg character sets
b) a G setusablelinthe GR position of the code table; optional; designated by particular escape sequences, refem"};? Intermational
Register of Coded Character Sets to be Used with Escape Se-

c) a CO0 set; optipnal; quences, which also gives any particular rules for thg use of a set.

d) a C1 set; optipnal (see clauses B.12 and B.13). 3 Registration Number refers to the numbers assigned by the reg-
istration authority (ECMA) in the Intemational Register of Coded

NOTE 1 — GL posftion refers to the left graphics partition.defined in Character Sets to be Used with Escape Sequences.

ISO/IEC 2022, i.e.} columns 02...07 (excluding 2/0 and.7/15) of the . . . n

8-bit code space anjd GR similarly refers to the rightgraphics partition, 4 The Ilst. of fonts available for each repertoire |is speqﬂed by

i.e., columns 10..J15 (excluding 15/15). The code table positions corresponding occurrences of the VTE-parameter fpnt-assignment,

excluded have a fiked meaning in ISO/IEC 2022. see 18.3

For such a repeftoire, an instance{ of repertoire-assignment- 18.2.5 Colour Assignment VTE-paramgters
value is a sequence of up to four.items, each of which is an
escape sequence as defined in 1ISO/IEC 2022 to designate a The VTE-parameters in table 5 enable two

coded character| set (omitting the <ESC> character). These values to be assigned for use separately as fgreground and
correspond (not hecessarily in order) to items in the above list. background colour rendition secondary attributes.
For the GL position the GO designation sequence must be
used. Forthe GR position, the G1 designation sequence must The maximum number of mstanoes for these V E-parameters
be used. isthevalueofthecorre

(see 18.1); for each of foreground-colour-assignment and
Alternatively a repertoire may consist only of the Virtual Ter- background-colour-assignment, the instances form an or-
minal Service Transparent Set. This is a 256 element set dered list and each occurrence may be referenced by its
specially registered for this International Standard. It consists position in the list.
of 256 values 0...255 with no assigned meanings in the VT ) i i
Service. It has the 1SO Registration Number of 125. In this A default value is defined only for the case where a "capability”
case, repertoire-assignment-value is the single (escape) se- VTE-parameter ‘has value 1; the default for the assignment
quence 2/5 2/15 4/2 as defined for this register entry. VTE-parameter is then "device-dependent”.

NOTE - The value "device-dependent” cannot be explicitly negotiated
If repertoire-assignment is omitted, this repertoire-assign- and has no representation.
ment-type applies by default and the default repertoire of this
type is that corresponding to the single (escape) sequence 2/8 A value for an instance of either of the colour-assignment
4/0, i.e., the set of graphic characters (only) of the IRV of VTE-parameters in table 5 consists of two components; these
ISO/IEC 646. are not treated as separate VTE-parameters and are not
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Table 5 - VTE-parameters for Colour Assignment

Parameter Value

foreground-colour-as- | each instance designates one colour as-
signment signment; the instances form an ordered
listas defined in 18.2 (default = "device-de-
pendent” for the case where foreground-
colour-capability has the value 1).

background-colour- as for foreground-colour-assignment (de-

ISO/IEC 9040:1997(E)

profile argument to allow negotiation of a specific display
object emphasis functionality from a more generic functionality
in the VTE-profile definition. See also clause B.17.

NOTE — Such provision in a VTE-profile definition is optional.

18.3 Tertiary VTE-parameter

The optional font-assignment VTE-parameter is specified in
table 7. Multiple instances of this tertiary VTE-parameter may
be defined. Its occurrences are controlled by the repertoire-
capability and font-capability VTE-parameters.

assignment fault = “device-dependent” for the case
whe = = jlity has
the value 1).

shown in figurg 7. These components are colour-assignment-
type and colofir-assignment-value.

Colour-assighment-type defines the method used to desig-
nate the coloyr value and determines the form of colour-as-
signment-value. It is optional and if present is of type ASN.1
OBJECT IDENTIFIER.

A value of cdlour-assignment-type applies to any following
instances of cplour-assignment-value in the same ordered list
which do not have an explicit colour-assignment-type compo-
nent (this avolds the need for duplication of this component in
lists of the sare type). This modal application is terminated at
the end of an prdered list of instances of this VTE-parameter.

This Internatipnal Standard defines a single standard colour-
assignment-type of value {vt-b-colour-iso6429}, see annex C;
which is the default type if this component is omitted. Colaur-
assignment-vialue for this type is defined in 18.2.5.1.

18.2.5.1 Cojour-assignment-value for
{vt-b-colourtis06429}

When colourfassignment-type is absent or has this value, the
colour value |designation uses the (English) colour names
given to the appropriate parametervalues for SET GRAPHIC
RENDITION in ISO/IEC 6429.

18.2.6 VTE-parameter for Emphasis

A single VTE}parameter-is provided as shown in table 6.

Itis optional

dcanoccur as multiple occurrences which form
an ordered list;

h occurrence may be referenced by its

Table 7 - Font-assignment.VTE-parameter

Parameter Value

font-assignment each instance designatgs one font assign-
ment; the instances form an ordered list as
defined in 18.2 (default|= "device-depend-
ent"” for the case where|font-capability has

the value 1)

Thelvalle of repertoire-capability implies allist of repertoires
as'defined in 18.1 and 18.2.4. With each of|these repertoires
is’associated an instance of font-capability §s defined in table
4. Each such instance implies an ordered l|st of font-assign-
mentVTE-parameter values, the fonts beingidentified by their
position in the list. Not all the implied entrieq need to be given
an explicit assignment. The lists themselveiare in an ordered
list of the same ordering as the repertoire afssignments. Both
individual list entries and complete lists may be replaced by a
"null" value to act as a placeholder when it|is not required to
give an explicit value.

A value for an instance of font-assignment VTE-parameter
consists of two components; these are not treated as separate
VTE-parameters and are not shown in figurg 7. These compo-
nents are font-assignment-type and font-aspignment-value.

Font-assignment-type defines the methodjused to designate
the font and determines the form of font-agsignment-value.
It is optional and, if present, is of type ASNJi OBJECT IDENTI-
FIER.

position in this list.
This International Standard does not define a significance for

the value of an occurrence of this VTE-parameter, which is
provided so that a VTE-profile definition can provide a VTE-

Table 6 - Emphasis VTE-parameter

Parameter Value

DO-emphasis each instance is of type ASN.1

PrintableString

A value of font-assignment-type applies to any following in-
stances of font-assignment-value which do not have an explicit
font-assignment-type component (this avoids the need for
duplication of this component in lists of the same type). This
modal application is terminated at the end of an ordered list of
instances of this VTE-parameter.

This International Standard does not define a standard font
designation method. It defines a single value for font-assign-
ment-type of value {vt-b-font-adhoc}, see C.2, which enables
the VT-users to supply a font name in the form of an ASN.1
PrintableString. This type is the default if an explicit type is not
present.

NOTE —For the default value "device-dependent”, the device may use
whatever fontit has available, see B.14.
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19 Operations on display objects

19.1 Addressing operations

19.1.1 Addressing operations with the primitive
display pointer

19.1.1.1
pointer

Implicit addressing with the primitive display

b) POINTER-RELATIVE p,q,r

where p, g and r are signed integers specifyi

© ISO/IEC

ng the required

change to x, y and z coordinates of the display pointer; each
is optional (default = 0, no change) and only valid if the
corresponding dimension is defined. The operation sets the

display pointer as follows:

X:=X+P;, Yi=y+Q, Zi=Z+TI.

19.1.1.2.2 macro operations: the following operations have
no arguments and may only be used in the form stated:

a) NEXT X-ARRAY (y:=y+1,x:=X,

in);

When a value i
element and ripple is not enabled, the x-coordinate value of
the primitive display pointer is automatically incremented by
one. This mechanism is automatically disabled when the
x-coordinate value reaches a value one greater than the
x-dimension bound. Constraints on use of update operations
pointer takes such a value are defined in
19.4. This mecHanism may be re-enabled by explicit adjust-
ment of the display pointer x-coordinate to a lower value. The
mechanism is ngver disabled if the x-dimension is unbounded.

When a value is|written to a primary attribute value and ripple
is enabled, the display pointer is updated to point to the next
element of the r{pple-extent (or to point immediately after the
ripple-extent, if there is no next element). See 19.2

19.1.1.2 Expli¢it addressing with the primitive display

Operations are |provided for the explicit modification of the
value of the prinitive display pointer.

An explicit address operation is invalid if any of its implicit or
explicit argumepts violates the constraints applied by the
VTE-parameter$ d-bound, d-addressing and-‘d-absolute for
any applicable dimensiond (d = x, y or z), see/18.2.3.

The use of these operations does not-affect the value of the
content of any previously existingarray element nor does it
generate any ngw array elements, Updating an array element
does not automatically initiate)any of these explicit addressing
operations.

b) PREVIOUS X-ARRAY (y =y - 1; X := X}

C) NEXT Y-ARRAY (z:=z+1,y:=Nn

1%

s X 1= Xrnin);

d) PREVIOUS Y-ARRAY (z:=2Z - 1; W= Yits X i= Xpin)

where Xmin , Ymin are the lower\update-window bounds for

the destination X-array and-Y-array respecli:ely.

NOTE - The left-to-right order(for, the macro operati

s is necessary

to ensure correct operation@s Xmin is a function of y and z, and Ymin

is a function of z (see 19.1,1.3).

19.1.1.3 Update-window

Each defined dimension of a display object hag an associated
VTE-parameter d-window, see 18.2.3, which ejnables the VT-

by dimension bounds or display pointer movement capabili-

userst0'agree update constraints in addition t{those implied

ties. The arrays of a dimension at differing co

dinate values

of the next higher dimension each have an independent up-
date-window which can move during update operations on the

display object. Clause B.3 discusses the use
dow by implementations.

The update-window places lower limits on locat
be updated by TEXT, REPEAT-TEXT, ATTRIB

of update-win-

ons which may
UTE or ERASE

operations on a display object. It does not, hawever, in itself

constrain the upper limit of TEXT operations, w

hich can cause

the update-window to move to encompass 4 set of higher
coordinate values. See 19.4.1.2 for effect on gnd of REPEAT-

TEXT operation.

An explicit value for update-window-size can| be negotiated

independently for each defined array dimensi
B.3).

For a bounded dimension, the update-window

bn (see clause

size may have

values defined by d-window and the array boynds such that

a) POINTER-ABSOLUTE target-address

where target-address is either

— an explicit display pointer value (x,yt,z) where each
coordinate is optional and only valid if the corresponding
dimension is defined; if a coordinate is omitted, the
current value is retained for that dimension, or

— one of the following special values defined in 19.1.1.4:
"start”, "start-y", "start-x" "end", "end-y", "end-x".

The operation sets the display pointer to the value of
target-address.
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0 < update-window-size < array-bound for the dimension,

with a default value equal to the array-bound; for an un-
bounded dimension there is no upper limit on update-window-

size with a default value of 0.

For any dimension, let W be the value of d-window and let H
be the highest d-coordinate value at which a primary attribute
value has ever been set in the selected d-array. Then the
upper bound of the update-window is

U =max (H, W)

and the lower bound is
L=U-W4+1
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The update-window does not constrain the value of the display
pointer.

In the special case of a bounded dimension for which update-
window-size, explicitly or by default value, eqt ials the dimen-

SLT, T LTIQLR VAT, TRHvais 1T U8

sion bound, the update wundow is always positioned with the
lower bound at coordinate 1 and the upper bound at the

dimension bound so that all dimension values are within the
MHITVIHIDIVITT WV W OV LIl Gl \JII TGOV VAW wviLn g l.l "~

update-window. Thus the term “"within the update-window
bounds" used in defining various operations implies all coor-
dinate values from 1 to the bound inclusive.

If a particular dimension is not defined, its coordinate value is
ignored in the above condition statements (or can be consid-

ered to have the fixed value 1 (one)).

For the ATTRIBUTE and ERASE operations (19.4.1.3 and
19.4.1.4), an address extent is deemed to include only those
coordinate combinations which are within the update-windows
of all dimensions although an extent specification can include
values outside this range.

Inthe generallcase, there is an independent lower update-win-
dow bound fof each X-array; the lower update-window bound
is a function gf y and z coordinate values.

Similarly the Jower update-window bound for a Y-array is a
function of the z coordinate value.

NOTES

1 This mechahism requires the service provider to keep a record of
the coordinate pf the highest updated array element in a dimension

for each valid vilue of the next higher order dimension at which any
updates have n made.

2 The updatetwindow for an array can move forward only in re-
sponse to TEXT or REPEAT-TEXT operations updating array ele-

ments higher
merely setting

an those previously updated, but not as a result of
display pointer to a higher value.

3 |f the update-window does move forward, so that the lower up*
date-window b¢und becomes greater than 1, array elements below
the lower boung become permanently inaccessible for update.

4 An update-window size of zero prohibits backward updates to
elements of arrpys on the dimension.

19.1.14 Ad
operations

ress extents for multiple-array element

Operations afe defined in 19.4 which-can affect a number of
array elements, this being determined by the address extent
for the operatjon.

An address ¢xtent is specified by a start address (xs, ys, zs)
and a finish address (xf.y4, z1), where

(X, Y. Zg)| < C (X4, ¥5, Z9), see 13.1.1.

The address £x
(Xg ¥g1 Zg) <

X ¥, Z) < (Xf’ i Zf)

The followin: ial displ. inter val re given symbolic
names :
“current” 1 (XeYerZe) ifie curfent vaiue of
the display pointer;
“start” :(1,1,1) )
) can oply be used
"start-y" :(1,1,2) g as exfent start;
"start-x" s (hyezo) )
*end” : (X YmZim) )
XY Zm ) can only be used
“end-y" : (X YmeZo) ; as extent end;
"end-x" D (X YenZe) )

where xc, Yc, Zc represent the coordinate values of the current
display pointer and xm, ym, Zm, are the upper bounds of the
update-window of the dimensions, see 19.1.1.3.

These can be used in any pair or with an exXplicit (x,y,z) value
to define an address extent.

Use of the "current” form as start or finisH is invalid if x¢ is
greater than x-bound (see 19.1.1.1).

The special display pointer symbolic valuesjare valid if one or
more dimensions are undefined, with the appropriate coordi-
nate being omitted.

NOTES

1 xmis a function of the y and z coordinates, ard ym is a function of
the z coordinate.

A some of the above
special dlsplay pointer values as argument values.

27


https://iecnorm.com/api/?name=bb071dcf39ca1289f687738fc1ef9984

ISO/IEC 9040:1997(E)

19.1.2 Addressing operations with extended
display pointer

19.1.21
pointer

Implicit addressing with extended display

When blocks are in use for a DO and ripple is not enabled,
implicit addressing operates for the p coordinate of the ex-
tended display pointer (see 13.1.1.1) as defined in 19.1.1.1 for
the x-coordinate of the primitive display pointer, except that
the p-coordinate automatic increment is disabled when the
p-coordinate reaches a value one greater than the wndth Dx of
the current bl ~ The impli = v

When a value ig written to a primary attribute value and ripple
is enabled, the Hisplay pointer is updated to point to the next
element of the flipple-extent (or to point immediately after the
ripple-extent, if there is no next element). See 19.2.

19.1.2.2 Expl|cit addressing with extended display
pointer

When blocks
operations of 1

re in use for a DO, the explicit addressing
.1.1.2 are amended as follows:

a) an explicit agdressing operation is valid even ifthe resulting
pandq cwjdinate values are not within the bounds of the

block addre
or if there i

sed by the resulting band z coordinate values;
no defined block (however, no update to'an

array elemept can be performed);

b) any explicit
value of b
movement

ddressing operations may be used-to alter the
dinate since no constraints are applied to
n the b-dimension.

© ISO/IEC

and n and r are valid only if the Y and Z dimensions

respectively are defined.

The operation sets the display pointer as follows:
Pii=Pc+M; Gyi=Qc+ N, by:i=bs+s; Z:=2Z,+r

where -¢ refers to the initial value of the display pointer and
-t to the resulting value.

19.1.2.2.2 Macro operations

When blocks are m use for a DO the following "macro”

o o only in the form
stated; in addltlon to operatlons denved from those in
19.1.1.2.2, there are two additional operationg.

Derived operations:

a)  NEXT X-(SUB)ARRAY (P-drray) (q:=f+1; p:=1);

b) PREVIOUS X-(SUB)ARRAY (P-array)

(q:=q-1; p:=1)

(z=z+1; b:=1]q:=1; p:
(zz=z-1; b:=1;jq:

¢c)  NEXT Y-ARRAY.
d)  PREVIOUS'Y-ARRAY

Additional opefations:
e)  NEXTBLOCK (b:=b+1; q:=1} p:=1);
f) PREVIOUS BLOCK (b:=b-1; q:=1;|p:=1).

NOTE < The definitions of the derived operations do hot refer explicitly
to.Pand Q equivalents of Xmin or Ymin as in 19.1.] 2.2 since by the
restriction in 13.1.2 these values cannot be other than 1.

19.1.2.3 Update-window mechanism

When blocks are in use for a DO only the Z-winflow is effective,
see 18.2.3.

19.1.24 Address values and update congtraints

19.1.2.2.1 Primitive operations

When blocks gre in use for a DO) the primitive operations
defined in 19.1[1.2.1 are amended to the following:

a) POINTER-ABSOLUTE (target-address

-address is either
— an explicjt'pdinter value (pt,qt, b, z0) where each coordi-

The extended display pointer can be set
combination for which zand b do not address ¢

0 a coordinate
nexisting block

or for which q or p is invalid for the addresged block. This
assignment is valid. No TEXT, ATTRIBUTE off ERASE update
operations can be performed.

19.1.2.5 Address extents with extended display pointer

When blocks are in use for a DO, the address|extents defined
in 19.1.1.4 are amended and extended to opTrate as follows.

nate is Optionat, and gy and—zr are onty vatid—fthe
corresponding (Y respectively Z) dimension is defined;
if a coordinate is omitted the current value is retained for
that dimension, or

— one of the tollowmg special values defined in 19.1 2.5
“start”, "start-b", "start-q”, "start-p”,
"end”, "end-b", "end-q", "end- -p".

The operation sets the extended display pointer to the
value of target-address.

b

~

POINTER-RELATIVE relative-target-address

where relative-target-address has components m, n, s and
r which are signed integers specifying the required change
to p, q, b and z coordinates respectively of the extended
display pointer; each is optional, default = O (no change),
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An address extent is specified by a start address (ps, gs, bs,
zs) and a finish address (pt, g, br, 2f), where

(Ps: Gs» bss Z5) < (P, G, by, Z7), see 13.1.2.

The address extent includes all addresses (pi, Qi, bi, z) for
which

(P, Qs: b, Zg) < (ps, Q1. by, 2.

If a particular dimension is not defined, its coordinate value is
ignored in the above condition statements (or can be consid-
ered to have the fixed value 1 (one)).

(pi Qi b, Z) <

For the ATTRIBUTE and ERASE operations (19.4.1.3 and
19.4.1.4), an address extent is deemed to include only those
coordinate combinations which are within the update-windows
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of all dimensions although an extent specification can include
values outside this range.

An address extent can include (b,z) coordinate combinations
at which no block currently exists. Such values are skipped.
NOTE 1 - Due to overlap of blocks, an array element may be updated
more than once by one address extent.

The following special display pointer values are given symbolic
names:

ISO/IEC 9040:1997(E)

the k-coordinate of the logical pointer is incremented by one.
This mechanism is automatically disabled when k reaches a
value one greater than the upper bound of the field addressed
by coordinates (f,z) of the logical pointer. The implicit mecha-
nism can be re-enabled by explicit adjustment of the k-coordi-
nate to a lower value, or by a change of f or z coordinate to
address a field in which this value of k is valid.

When a value is written to a primary attribute value and ripple
is enabled, the display pointer is updated to point to the next
element of the ripple-extent (or to point immediately after the
rippie-extent, if there is no next eiement). See 19.3.

"current” :(p,, g, b, Z;)  the current value of the
extended display pointer;
stat” |1 (1,1,1,1) )
“start-b" [: (1,1,1,2;) ) can only be used
) as extent start;
"start-q" |- (1,1,b,,2,) )
"start-p*  |: (1,q¢,b¢.Zc) )
"end” (PG PmiZm) )
)
"end-b" |: (P, Qmbm:Ze) ) can only be used
MM as extent end;
*end-q" |: (Pm\Am:DerZe) g
"em'p" : (pm;Qcibc;Zc))
where:
- Pe, Qe be, Zc represent the current coordinate values of
the ext¢nded display pointer;

- Pm, Om epresent the maximum p and q coordinates in a
block ahd are a function of a (b, z) coordinate combinas
tion;

— bm represents the maximum value of b at which a.block
exists gn a Y-array and is a function of z coordinate;

— zZmis the upper bound of the update-window on Z dimen-
sion.

These can be used in any pair or with an explicit (p,q,b,2)
value.

Use of the [current" form as(start or finish is invalid if p
coordinate is|above the maximum value for the current block,
see 19.1.2.1

The special qisplaypainter symbolic values are valid if one or
more dimengions'are undefined, with the appropriate coordi-
nate being o1nitted.

19.1.3.2 Explicit logical addressing

Primitive and macro operations_are “provided for the explicit
modification of the logical pointer.

The use of these operations'does not affe¢t the value of the
content of any array element. No entry of a value into any array
element can automatically initiate any of these explicit ad-
dressing operations:

19.1.3.2.1 Primitive logical addressing gperations

The following primitive operations are defild'

a). LOGICAL-ABSOLUTE target-iogicai-addfess
where target-logical-address is either

— an explicit logical pointer value (kif,z) where each
coordinate is optional and z: is valid gnly if Z dimension
is defined; if a coordinate is omitted the current value of
the dimension is retained, or

- one of the following special values dgfined in 19.1.3.5:
"log-start”, "start-f", "start-k",
"log-end", "end-f*, "end-k".

The operation sets the logical pointer to {he value of target-
logical-address.

b) LOGICAL-RELATIVE relative-target-logi¢al-address

where relative-target-logical-address has components u, v,
and w which are signed integers specifying the required
change to k, f and z coordinates respeciively of the logical
pointer; each is optional, default = O (no[change), and w is
valid only if the Z dimension is defined.

NOTE 2 — Some address operations in 19.1.2.2 refer to some of the
above special display pointer values as argument values.

19.1.3 Logical addressing operations with logical
pointer

Logical addressing operations are used to update the logical
pointer and are applicable if fields are in use for a DO.

19.1.3.1 Implicit logical addressing

An implicit addressing mechanism is provided for the
K-dimension within a field analogous to that for the X-dimen-
sion, see 19.1.1.1. Whenever a value is written to the primary
attribute of an array element contained within a field (using
LOGICAL-TEXT operation, 19.4.2.1) and ripple is not enabled,

The operation sets the logical pointer as follows:
ki=ks+u; fo=f.+v; Zy=2Z.+wW

where -¢ refers to the initial value of the logical pointer and
-+ refers to the resulting value.

19.1.3.2.2 Macro logical addressing operations

The following "macro” operations are available and can be
used only in the form stated:

a) NEXT-FIELD (k: = 1; f: = next() );

b) PREVIOUS-FIELD  (k: = 1; f: = previous(f) );

where next(f) and previous(f) are derived with reference to
the next-field and previous-field entries in the FDR for the
field as given in 20.3.3.4.
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19.1.3.3 Update-window mechanism

When fields are in use for a DO only the Z-window is effective,
see 18.2.3.

19.1.3.4 Address values and update constraints

The logical pointer can be set to a combination of z and f
coordinates referring to a non-extant or an inactive field, see
20.3.3.5. The logical pointer can also be set to have a k value
which is invalid for the field selected by the z and f values.
Such assignme i i ration
including ATTRIBUTE and ERASE operations, can be per-
formed to updatp a location referenced by such values.

© ISO/IEC

These can be used in any pair or with an explicit (k.f,z) value.
Use of the "log-current” form as start or finish is invalid if k
coordinate is above the maximum value for the current field,
see 19.1.3.1.

The special logical pointer symbolic values are valid if Z
dimension is undefined, with this coordinate being omitted.

NOTE - Some of the explicit logical addressing operations defined in
19.1.3.2.1 refer to some of the above special logical pointer values as
argument values.

box elements either to create space foran‘insertion or to close

19.1.3.5 Addr

ss extents with field-definition-capability

A logical addreds extent is used with a number of operations

on fields defineq

later in this clause.

A logical address extent is specified by a start logical ad-

dress (ks, fs, Zs)
(k. s, Z5)

and a finish logical address (k, fr, zf), where
(ky, fr, 2¢), see 13.1.3.1.

/A

The address ex{ent includes all addresses (k;, fi, z) for which

(kg, T5, Zg)

For the LOGICA
(19.4.2.3 and 1
clude only those
update-windows
cation can inclu

< (ki! fi’ Zi) < (kf, ff, Zf).

| ATTRIBUTE and LOGICAL ERASE operations
D.4.2.4), an address extent is deemed to in-
coordinate combinations which are within the
of all dimensions although an extent specifi-
e values outside this range.

A logical addre
non-extant or in
using such an

The following s|

5s extent may include locations contained in
ctive fields, see 20.3.3.5. Logicaloperations
dress extent shall skip these locations.

cial values are giventsymbolic names:

Ripple operations provide for the bulk mover:%?t of character

up a space after a deletion. Ripple operations
as separate DO updates. Instead; they are use
definition of DO updates such.as TEXT, COPY
and INSERT-X-ARRAY when ripple is enabled.

Ripple is enabled when the DO has ripple-capa
18.1) and the ripple-mode element of the RMG

re not provided
d as part of the
FROM-BUFFER

bility "yes" (see
O is "true” (see

14.6 and 20.3.9).

A ripple operation is specified by defining:

- the“elements affected by the ripple (th¢ ripple-extent,
see 19.2.1);

- the ripple coordinate (x, y or z);

— ripple direction (forwards for insertion, |backwards for
deletion);

— the number of units of ripple, N.

The coordinate, direction and number of units|depend on the
DO update performing the ripple operation.

In a ripple operation, the ripple-extent is taken|as a sequence
of units, the unit depending on the coordinate [direction of the
ripple:

"log-current”| : (k¢ ., Z;) the Current value of X array e!ement;
ofor 2o the-logical pointer; y ;:ggg’
"log-start” :(1,1,1) )
. . ) ) can only be used The content of a unitis the collection of primary|and secondary
start-f 11,2 ) asextent start; attributes of all the array elements of the unit.
“start-k" otz ) . .
For a forward ripple, the content of each unit M after the Nth
. . - is-setto-the previous-content-of unit M=N.The new content
log-end : (ke fmiZim) ; canonlv be used of the first N units is specified by the DO update initiating the
“end- kofoz) ) a8 et ond: ripple. If the ripple extent is bounded, the old content of the last
N units is lost.
"end-k" D kmofeze) )
N For a backward ripple, the content of each unit M except the
where:

- ke, fc, zc represent the current coordinate values of the
logical pointer;

- !(m represents the maximum k coordinate in a field and
is a function of a (f, z) coordinate combination;

- fm represents the maximum value of f at which a field
exists on a Y-array and is a function of z coordinate;

— Zmis the upper bound of the update-window on Z dimen-

sion.
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last N is set to the previous content of unit M + N. If the
ripple-extent is bounded, each array element of the last N units
is set according to the fill procedure, (see 19.2.2).

19.2.1 Definition of ripple-extent

The ripple-extent for an operation consists of the extent for that
operation, extended either to an end point determined by
ripple-limit or to any array element which is below any update-
window, whichever is smaller. The end point determined by
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the value of the ripple-limit element in the RMCO is the end of
an array containing the end of the operation extent:

o ) ripple-limit  array
primitive operations

x-array
y-array
z z-array

p E-affa‘y‘
q lock

b extended-y-array
r4 extended-z-array

NOTE - The above definition ensures that the ripple-extent does not

< x

extended operations

The ripple direction and the number of units of ripple depend
on the logical DO update performing the ripple operation.

In a logical ripple operation, the ripple-extent is taken as a
series of units, the content of each being the collection of

primary and secondary attributes of the single array element,
i.e., the ripple coordinate takes the value "k".

For a forward ripple, the content of each unit M after the Nth
is set to the previous content of unit M — N. The new content
of the first N units is specified by the logical DO update initiating
the rippie. if the rippie-extent is bounded, the oid content of the

contain any afray elemen
update-window constraints, unless they are already contained in the

e i B A N T P T P P P T V- e )
operation exteijt (in which case the operation is invalid).

19.2.2 Fillloperations

Filling determiines the primary and secondary attributes of
array elements which are emptied by ripple operations.

If the fill-modle element of the RMCO (20.3.9) has value
“erase”, the primary attribute is unset and all secondary attrib-
utes are set tp the explicit modal default.

If the fill-mode element of the RMCO has value "ill", the
primary attribjite is set to the value of the fill-character element
of the RMCO| The secondary attribute character-repertoire is
set from the §O-repertoire VTE-parameter of the fill-character
element of the RMCO. Each rendition secondary attribute is
determined by the following conditions, in order:

a)

1) if an operation using the display pointer is beingper-
formed| the corresponding modal attribute if.not “null®;
2) if an operation using the logical pointer is;being per-
formed| the corresponding FDR attribute if set, else
the field modal attribute if not *null®;
b) the corresLonding global attribtte value if not *null”;

¢) the explicit modal default.

jcal ripple operations

or to close up space after a deletion. Logical ripple operations
are not provided as separate logical DO updates. Instead, they
are used as part of the definition of logical DO updates such
as LOGICAL-TEXT and COPY-LOGICAL-FROM-BUFFER when
ripple is enabled.

Logical ripple is enabled when the DO has ripple-capability
"yes" and the ripple-mode element of the RMCO is "true”.

A logical ripple operation is specified by defining:

— the elements affected by the logical ripple (the ripple-ex-
tent) see 19.3.1;

— theripple direction (forwards for insertion, backwards for
deletion);

— the number of units of ripple, N.

last N units is lost.

For a backward rippie, the content of each|unit M except the
last N is set to the previous content of [unit M+N. If the
ripple-extent is bounded, each atray element of the last N units
is set according to the fill procedure, see 19.2.2.

19.3.1 Ripple-extent-for logical op¢rations

The ripple-extentfona logical operation consists of the logical
extent for that.operation extended to an eng point determined
by the value’of logical-ripple-limit element gf the RMCO.

It logical<ripple-limit = "k", the end point is the end of the field
containing the end of the operation extent.

[flogical-ripple-limit = "f", the end point is the last active field
on the f-dimension of the y-array containipg the end of the

operation extent.

If the logical-ripple-limit = "z", the end point is the last active
field defined (i.e., the field with the highest {f,z) coordinate).

19.4 Update operations

19.4.1 Update operations using di

also be restricted by access-outside-field.
19.5.

, see 18.2.2 and

This operation has the form
TEXT primary-attribute-value

It enters a specified primary attribute value into the array
element currently identified by the display pointer and invokes
implicit addressing (see 19.1.1.1 and 19.1.2.1).

This operation is subject to access control as defined in 19.5.

The single argument primary-attribute-value should be inthe
range appropriate to the secondary attribute character-reper-
toire for the array element, which is determined by the follow-
ing conditions examined in the order given:

a) modal attribute value for this attribute if it is not “null™;
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b) the value of this attribute in the array element if the element
is not empty;

¢) the explicit modal default for this attribute (see 18.2).

The secondary attribute character-repertoire value in the array
element is set to the value chosen (i.e., no change in case b)).
(See also repertoire-capability and repertoire-assignment
VTE-parameters in 18.1 and 18.2.4).

NOTE - This Intemational Standard does not define the significance
of a primary attribute value which has no assigned meaning in the
applicable repertoire.

© ISO/IEC

b) primary-attribute-value-string is a sequence of one or
more primary attribute values as defined for the TEXT
operationin 19.4.1.1.

This operation is subject to access control as defined in 19.5.

The REPEAT-TEXT operation operates on each character-box
graphic element which is within the repeat-extent and which,
for each dimension d, is either within the update-window for
its d-array or within the last d-array of the repeat-extentand is
above the lower bound of the update-window.

The value for edch rendition secondary attribute (see 13.2) in
the array elemgnt after the TEXT operation is determined by
the following cohditions, taken in order:

d) the corresponding modal attribute value if it is not *null®;

e) an existing value in the array element is left unchanged if
it is not "null;

f) the corresponding global attribute value if it is not "null*;

g) the corresponding explicit modal default (see 18.2);

except that for gecondary attribute font, if the TEXT operation
changes the sg¢condary atiribute character-repertoire, then
conditions e) and f) do not apply and the value for font in g)
cannot be detefmined until character-repertoire is known.

The TEXT operation is invalid if the display pointer does not
currently identify an array element, see 19.1.1.1, or if the
identified array| element is below a lower update-window
bound, see 19.1.1.3.

Ifripple is enab

the primary anq
coordinate x an

as specified in

the single arrayf

19.4.1.2 REP

This operation

REPEAT-TE

ed (19.2), a forward ripple is performed before
secondary attributes are updated, with ripple
i ripple of one unit. The ripple-extent is derived
19.2.1 from an operation extent consisting of
element at the display)pointer.

EAT-TEXT operation

has the form

XT finish-address
primary-attribute-value-string

For-each-array-etemen —a-prirary-aitribute value is
taken from primary-attribute-value-string, starting with the first
value in the sequence, continuing through'thg sequence and
at the end restarting at the start of the"sequenge. If any value
is invalid for the secondary attribute character-repertoire, de-
termined as defined in 19.4.1.1°a)...c), the pfimary attribute
value in the updated array element is undefinel. Other secon-
dary attributes of updated (array elements are|determined as
defined in 19.4.1.1 d)...gX

After a REPEAT-TEXT-Operation, the display ppinter identifies
the position immediately after the last array el¢gment updated.

If ripple is @nabled (19.2), a forward ripple is pgrformed before
the REPEAT-TEXT operation, with ripple coordinate x and the
nuimbet of units equal to the number of array
repeat-extent. The ripple-extent is derived fro
tent as specified in 19.2.1.

1 H
lements in the

the repeat-ex-

NOTE - If blocks are in use for the DO, blocks may overlap and this
can resultin an array element being updated more [than once.

19.4.1.3 ATTRIBUTE operation

This operation has the form
ATTRIBUTE attribute-id attribute-value

ttribute-extent

It sets the secondary attribute selected by attribute-id to the
value designated by attribute-value for sorme or all array
elements, or sets the corresponding modal or{global attribute
value, or certain combination actions, according to the value
of attribute-extent.

The arguments are:

a) attribute-id is the identifier for one of the spcondary attrib-
utes listed in 13.2;

It has the effect of repeating a TEXT operation (19.4.1.1) for

array elements

within the repeat-extent as defined below.

The arguments are

a) finish-address is combined with "current” to produce re-

peat-extent;

this is a subset of address-extent as defined

in19.1.1.4 or 19.1.2.5. The startaddressis always "current”
and the finish address must be greater than or equal to
"current” (if these are equal the operation is exactly equiva-

lentto TEXT
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operation).

b) attribute-value is a permitted value for this attribute, see
d)..fl, or can be "null" if attribute-extent is "modal” or
"global", see c);

c) attribute-extent takes one of the following forms:

1) any valid address-extent as defined in 19.1.1.4 or
19.1.2.5;

2) "global": implicitly selects address extent "start”,"end"
for direct action, and the global attribute value is set to
attribute-value; attribute-value "null* is valid;
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3) "modal
value (
by this

*: the modal attribute value is set to attribute-
no array elements are selected for direct action
value of attribute extent); attribute-value "null”

is valid.

This operation is subject to access control as defined in 19.5.

Permitted attribute values are:

d) for character-repertoire, foreground-colour or background-
colour: an integer from 1 up to the value of the correspond-
ing xxx-capability VTE-parameter, see 18.1;

ISO/IEC 9040:1997(E)

b) reset-attribute takes a value from the set ("yes", "no”). If it
takes value "yes", the secondary attributes of all the array
elements affected by the ERASE operation are reset to their
explicitmodal default values, see 18.2. If it takes value "no",
the secondary attribute values are unchanged.

The ERASE operation does not change the display pointer.

If ripple is enabled (19.2), the ERASE operation is replaced by
a backward ripple performed with ripple coordinate x, the
number of units equal to the number of array elements in the
erase-extent and ripple-extent derived from the erase-extent

e) for font: af integer greater than or equal to 1;

f) foremp

If attribute-id

sis: an ASN.1 PrintableString; see B.17.

has value "character-repertoire” the only valid

value for attripute-extent is "modal”.

If the modal \rl ue for character-repertoire attribute is changed,

the modal v
value for font
incompatible

If attribute-id
"modal”, the
the current

If the value
"modal” is, f
character-re

lue for font is set to the explicit modal default
for the new value of character-repertoire (to avoid
values for these two attributes).

has value "font” and attribute-extent has value
attribute-value must be a value which is valid for
odal value for character-repertoire.

of font being applied by an extent other than
br any array element, not valid for the value of
pertoire in that array element, the value of font in

that array element is set to the explicit modal default for-font

for the value

If the attributs

of character-repertoire in the array element:

-value is "null* for an attribute, or for ene or more

subattributeg in the case of the emphasis .attribute, and the
attribute-extent is "global”, the operation-dees not alter the

correspondi
element.

If attribute-id

g attribute or subattribute values in any array

has value "emphadsis”, attribute-value may cause

a total update to the emphasis attribute or a partial update

when this G
updated arrg
values, see

The ATTRIBL

apability exists; see 13.2 and clause B.17, in
y elements and/or in the modal or global attribute
C).

TE ©peration does not change the display pointer.

as specified In 19.2.T.
19.4.1.5 Special operations for'bjocK-definition-
capability
The following operations ar€ available if blpcks are in use for
the DO and are subject to access control ds defined in 19.5.

19.4.1.5.1 CREATE-BLOCK Operation

This operation‘has the form
CREATE:BLOCK Z B X, Y, Dy Dy

The Z'and B arguments give the address af which the block is
tobe treated. If a block currently exists at|this value of (b,z),
itwill be deleted and the requested new blpck will replace it.

Xo and Y, specify the origin of the block, uged as the base for
the p and q addressing within the block, 13.1.2. Xoand Yo
are coordinate values on the X- and Y-flimensions of the
display object. They are positive integers.

Dxand Dy specify the size of the block; neither can take a value
which would cause the block to overflow [the bounds of the
Y-array in either X or Y dimension. They ar positive integers.

This operation makes no changes to the cgntents of any array
elements now contained in the new block.

19.4.1.5.2 DELETE-BLOCK operation

This operation has the form
DELETE-BLOCK Z B

The Z and B arguments give the address| of the block to be
oeiem—mmmmmﬂﬂrensﬁ. istat this value of (b,z)

NOTE — The note to 19.4.1.2 applies.

19.4.1.4 ERASE operation -

This operation has the form
ERASE erase-extent reset-attribute

It cancels the assignment of primary attribute value for some
or all array elements, according to the value of erase-extent,
and can also affect the values of secondary attributes in the
same array elements, according to the value of reset-attribute.

The arguments are:

a) erase-extent specifies any valid address-extent as defined
in 19.1.1.4 or 19.1.2.5;

the operation has no effect.

This operation makes no changes to the contents of any array
elements contained in the block before deletion.

19.4.1.6 INSERT-X-ARRAY operation

This operation is available when ripple is enabled for the DO
(see 19.2), and has the form

INSERT-X-ARRAY no-of-arrays
A forward ripple operation is performed, with ripple coordinate
y and the number of units equal to no-of-arrays. The ripple-ex-

tent is derived as defined in 19.2.1 from an operation extent
consisting of no-of-arrays x-arrays (or p-arrays).
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If the backwards-forwards element of the RMCO has value
"backwards"”, the x-array (or p-array) containing the display
pointer is the first unit of the operation extent;

If backwards-forwards has value “forwards”, the x-array (or
p-array) following that containing the display pointer is the first
unit of the operation extent.

NOTE - Ifblocks are notin use, the operation extent may cross more
than one y-array.

Each array element of the first no-of-arrays x-arrays (or
p-arrays) in the ripple-extent is filled as defined in 19.2.2.

© ISO/IEC

19.4.1.8 INSERT-Y-ARRAY operation

This operation is available when ripple is enabled for the DO
and blocks are not in use, and has the form

INSERT-Y-ARRAY no-of-arrays
A forward ripple operation is performed with ripple coordinate
z and the number of units equal to no-of-arrays. The ripple-ex-

tent is derived as defined in 19.2.1 from an operation extent
consisting of no-of-arrays y-arrays.

If the backwards-forwards element of the RMCO has value

If blocks are in , INSERT-X-ARRAY is only permitted if the
ripple-extent lies within one block. In particular, ripple-limit

It is an error if any element of the ripple-extent is below any
update-window.

If the backwardg-forwards element of the RMCO has value
"backwards”, INJERT-X-ARRAY leaves the display pointer un-
changed. If the backwards-forwards element of the RMCO has
value “forwards"|INSERT-X-ARRAY updates the y and z coor-
dinates of the digplay pointer to point to the last x-array of the
operation-extent| leaving the x coordinate unchanged.

19.4.1.7 DELEJE-X-ARRAY operation

This operation is|available when ripple is enabled for the DO
(see 19.2), and Has the form

DELETE-X-ARRAY no-of-arrays

A backward ripple operation is performed, with ripple coordi-
nate y and the humber of units equal to no-of-arrays. The
ripple-extent is derived as defined in 19.2.1 from an operation
extent consisting of no-of-arrays x-arrays (or p-arrays).

g-forwards element of the RMCO has value
"backwards”, thg x-array (or p-array) containing the display
pointer is the firsf unit of the operation-extent.

It backwards-forards has value_“forwards", the x-array (or
p-array) containing the display“pointer is the last unit of the
operation extent] The operation is only defined if there are at
least (no-of-arrays — 1) _x-arrays (or p-arrays) in the display
object before that containing the display pointer.

NOTE - Ifblocks pre notin use, the operation extent may cross more
than one y-array.

If blocks are in use, DELETE-X-ARRAY is only permitted if the
ripple-extent lies within one block. In particular, ripple-limit
must be "p" or "q".

It is an error if any element of the ripple-extent is below any
update-window.

If the backwards-forwards element of the RMCO has value
"backwards”, DELETE-X-ARRAY leaves the display pointer un-
changed. If the backwards-forwards element of the RMCO has
value "forwards", DELETE-X-ARRAY updates the y and z coor-
dinates of the display pointer to point to the x-array immedi-
ately before the operation-extent, leaving the x coordinate
unchanged.
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backwards*the y=array containing the disptay pointer is the

first unit of the operation extent;

If backwards-forwards has value “forwards”, the ly-array follow-
ing that containing the display pointer is the ffrst unit of the
operation extent.

Each array element of thefirst no-of-arrays y-arrays in the
ripple-extent is filled as defined in 19.2.2.

It is an error if anyeélement of the ripple-extent is below any
update-window.

If the backwards-forwards element of the RMCO has value
"backwards’, INSERT-Y-ARRAY leaves the display pointer un-
changed. If the backwards-forwards element of fne RMCO has
value"forwards”, INSERT-Y-ARRAY updates th¢ z coordinate
of the display pointer to point to the last y-array of the opera-
tion-extent, leaving the x and y coordinates un¢hanged.

19.4.1.9 DELETE-Y-ARRAY operation

This operation is available when ripple is enabled for the DO
and blocks are not in use, and has the form

DELETE-Y-ARRAY no-of-arrays

A backward ripple operation is performed with| ripple coordi-
nate z and the number of units equal to no-pf-arrays. The
ripple-extent is derived as defined in 19.2.1 from an operation
extent consisting of no-of-arrays y-arrays.

If the backwards-forwards element of the RMCO has value
"backwards”, the y-array containing the display pointer is the
first unit of the operation extent.

ba a FwWatras-nas-vatte—1torw S Ae y-array con-
taining the display pointer is the last unit of the operation
extent. The operation is only defined if there are at least
(no-of-arrays — 1) y-arrays (or g-arrays) in the display object
before that containing the display pointer.

It is an error if any element of the ripple-extent is below any
update-window.

If the backwards-forwards element of the RMCO has value
"backwards”, DELETE-Y-ARRAY leaves the display pointer un-
changed. If the backwards-forwards element of the RMCO has
value "forwards", DELETE-Y-ARRAY updates the z coordinate
of the display pointer to point to the y-array immediately before
the operation-extent, leaving the x and y coordinates un-
changed.
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19.4.1.10 Copy operations

Operations are defined to copy the contents of a region of a
display object to or from an external buffer. This buffer can be
either a (named) RIO record or a temporary buffer. Copy
operations are only available if the Ripple functional unit is
selected but are not available when blocks are in use. Their
use is independent of the value of ripple-capability VTE-pa-
rameter.

19.4.1.10.1 Copy buffer

ISO/IEC 9040:1997(E)

b) buffer-name is one of:

- a pair <RIO-name, record-id>, identifying a RIO record
asin 22.2. RIO-name is optional if the VTE contains only
one RIO;

- the symbolic value "temporary”, identifying the tempo-
rary buffer associated with the DO;

¢) rendition takes one of the values "copy attributes”, "no
attribute copy”;

d) structure takes one of the values "none", "x", "x and y".

A copy buffer| stores the content and structure of an extent of
the display ohjject to allow subsequent transfer of this structure
and content tp some other extent of the DO.

A copy buffel may be held either in a RIO record (this choice
is available oly if the RIO functional unit is selected and a RIO
has beeninclyided inthe VTE), or in a special temporary buffer.
There is one femporary buffer associated with each DO. Each
temporary buffer is empty when a new full-VTE is established.
The content ¢f a temporary buffer is only changed by COPY-
TO-BUFFER and COPY-LOGICAL-TO-BUFFER.

The content ¢f the copy buffer is a sequence of DO updates
taken from the set:

The operation initialises then fills in the copy| buffer designated
by buffer name. A copy buffer is initialised\by creating it (if it is
a RIO record which does not exist)-followed by setting its
contents to the empty sequence.

The copy operation applies tothe setof array elements (x, y, 2)
which satisfy

XcSXSX; Yo SysSyliz,<z<z
(if strupture is "x and y")

X SXS<X 3492, 2) <y, 2 <(y; .2
(if strupture is "x")

(X, ¥6, 20 < (X, Yy, 2) < (X, Y5, 2Z)
(if strupture is "none”)

- TEXT
— ATTRIBUTE where (xc , Yc , Zc) is the current value of the display pointer
and (¢, yr, z¢) is end-address.
— NEXT|X-ARRAY
— NEXT|Y-ARRAY The selected elements are processed in orfler of address, as
— POINTER-RELATIVE follows. For each array element, DO updates are added in
— LOGIGAL-TEXT order to the end of the current contents of the buffer:
= LOGIGAL-ATTRIBUTE a) foreach elementafter the first, if the elenent is in a different
- NEXT|FIELD x-array or y-array, add DO updates as specified in table 8.
— LOGIGAL-RELATIVE
NOTES Table 8 Copy insertign
1 Each ATTHIBUTE or LOGICAL-ATTRIBUTE operation applies to
exactly one aray element. structure [new Y-array?|new X-array? add
2 The aboveprovides a formal'definition of the copy buffer. Typical
implementations will use some other more efficient encoding with the x&y Y - NEXT-Y-ARRAY
same semantics, for example by grouping TEXT and ATTRIBUTE TJ‘
operations. x&y N - EXT-X-ARRAY
3 Thesingle emporary buffer fora DO is also used by the operations X Y - NEXT-X-ARRAY
defined in 19.4.2.5.
X N Y NEXT-X-ARRAY

4 This Intemational Standard does not specify or provide means of
negotiating the size of the temporary buffer(s), but the Exception
service, see clause 35, provides a means of advising overflow.

19.4.1.10.2 COPY-TO-BUFFER operation

This operation takes the form

COPY-TO-BUFFER end-address buffer-name
rendition  structure

The arguments are:

a) end-address is a display pointer value greater than or
equal to "current”. It is either an explicit value or one of the
symbolic values defined in 19.1.1.4 as valid as an extent
end;

b) if rendition = "copy attributes”, for each secondary attribute
which has a value assigned, add

ATTRIBUTE  attribute-id
<"current”,"current">

attribute-value

If both character-repertoire and font have assigned values,
character-repertoire must be processed before font.

c¢) if the primary attribute has a value assigned, add

TEXT primary-attribute-value

else if the primary attribute has no value assigned, add
POINTER-RELATIVE m=1 (i.e.,x:=x+1)

35
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The COPY-TO-BUFFER operation does not affect any DO con-
tent or any display pointer.

19.4.1.10.3 COPY-FROM-BUFFER operation

This operation takes the form
COPY-FROM-BUFFER _start-address  buffer-name
rendition  structure ripple

The arguments are:

a) start-address is euther an exphcn value for the dnsplay
ponnterorns v : o
which is valid as an extent start

b) buffer-name, rendition and structure are defined as for
the corresppnding parameters in COPY-TO-BUFFER in
19.4.1.10.2;

c) ripple takes| one of the values "on", "off". The value is
ignored if ripple is not enabled.

The operation proceeds as follows:

— set the digplay pointer to start-address;
— obey the jsequence of DO updates in the copy buffer
designated by buffer-name.
In obeying the O updates, the following interpretations apply.

Let (xs, Ys, Zs) be the start-address.

b is "none”, NEXT-X-ARRAY is ignored , other-
wise, it cguses y := y + 1 or, if y=y-bound, NEXT-Y-AR:
RAY, and x := Xs;

— if structurg is "none”, NEXT-Y-ARRAY is ignored; if struc-
ture is "x], NEXT-Y-ARRAY causes y :=y + 1 ot/ if y=y-
bound, NEXT-Y-ARRAY and x := Xs; if structtire is "x and
y", NEXT-Y-ARRAY causes z := z + 1; y:=Yyg'and X := Xs;

— ATTRIBUTE is ignored if rendition = "no attribute copy"
and othenwise processed as below.

If ripple argument is “off* (or ripple-is not enabled for the DO),
ATTRIBUTE, TEKT and POINTER:RELATIVE are processed as if
ripple-mode in the RMCO wereset to "false”.

If ripple is "on[, ATTRIBUTE, TEXT and POINTER-RELATIVE
updates are prgcessed in groups. Each group consists of zero
or more ATTR|BUTE updates, followed by either TEXT or
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The COPY-FROM-BUFFER operation is invalid if the copy buffer
contains any logical pointer operations.

No change is made to the source copy buffer.

NOTE - clause 22 defines other operations on RIOs which are
independent of the above copy operations.

19.4.2 Update operations using logical pointer

This sub-clause defines the update operations which are
available for updating the oontent of array elements of a
iSplay object when Ti€ 7] DO. All these
operations are subject to access control as defined in 19.5.

NOTE — Seenote 1 in 13.1.3.

19.4.2.1 LOGICAL-TEXT operation

This operation has the form
LOGICAL-TEXT priniary-attribute-value HDR-attributes

The arguments are:

a) primary-attribute-value: as for TEXT operationin 19.4.1.1;

b) FDR-attributes: takes a value from the ("yes","no"). If
it tdkes value "yes" then the secondary gttributes of the
updated array element are given values ag taken from the
FDR field attributes, see 20.3.3.3, as fifst choice, see
below. If it takes value "no", then the field modal attributes
are used as the first choice.

Where the ‘first choice’ as above is "null” for an attribute, the
rules in b), ¢), e), f) and g) in 19.4.1.1 apply.

If ripple is enabled, a forward ripple with rippfe of one unit is
performed before the primary and secondary attributes are
updated. The ripple-extent is defined as spgcified in 19.3.1
from the extent consisting of the single array element at the
logical pointer.

19.4.2.2 REPEAT-LOGICAL-TEXT operatipn

This operation has the form

REPEAT-LOGICAL-TEXT finish-address
FDR-attributes primary-attributg-value-string

POINTER-RELATVETForeachgroup,aforwardrippte-oceurs
with ripple of one unit, then the ATTRIBUTE, TEXT and
POINTER-RELATIVE updates are processed as if ripple-mode
in the RMCO were set to "false”. POINTER-RELATIVE is inter-
preted as meaning "move to the next element of the ripple-ex-
tent". The ripple-extent is based on an operation extent con-
sisting of the single array element at the display pointer. The
ripple coordinate is always x.

The COPY-FROM-BUFFER operation is invalid if any of the
individual operations generated are invalid, for example be-
cause bounds are violated.

A COPY-FROM-BUFFER from a RIO record is only defined if the

RIO record content was created by a COPY-TO-BUFFER opera-
tion.
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It has the effect of repeating a LOGICAL-TEXT operation
(19.4.2.1) for array elements within the repeat extent as de-
fined below.

The arguments are:

a) finish-address is combined with "log-current" to produce
repeat-extent; it cantake a value asin 19.1.3.5greater than
or equal to "log-current”. If not all characters in primaryat-
tribute-value-string are exhausted, the remaining charac-
ters are lost;

b) FDR-attributes: as defined in 19.4.2.1;

c) primary-attribute-value-string is as defined in 19.4.1.2
and is used as defined therein.
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After a REPEAT-LOGICAL-TEXT operation, the logical pointer
identifies the position immediately after the last array element
updated.

If ripple is enabled, a forward ripple is performed before the
REPEAT-LOGICAL-TEXT operation, with the number of units
equal to the number of array elements in the repeat-extent.
Theripple-extent is derived from the repeat-extent as specified
in 19.3.1.

19.4.2.3 LOGICAL-ATTRIBUTE operation

ISO/IEC 9040:1997(E)

the appropriate field or, for an attribute for which no such
value is assigned, to the explicit modal default value. If it
takes value "no", the secondary attribute values are un-
changed.

The LOGICAL-ERASE operation does not change the logical
pointer.

If ripple is enabled, the LOGICAL-ERASE operation is replaced
by a backward ripple performed with the number of units equal
to the number of array elements in the logical-erase-extentand
with ripple-extent derived from the logical-erase-extent as

from the FDR field attributes for each field to
which the AT[TRIBUTE operation applies, see attribute-extent
below or, if {he FDR value is "null*, then the explicit modal
default valuelis used, see 18.2.

Attribute-extent takes one of the following forms:

a) any valid |ogical address extent as defined in 19.1.3.5;

b) "global": this extent applies to all fields on all Y-arrays, but
does not apply to array elements outside fields;

¢) "modal": gauses the field modal attribute value for the field
currently laddressed by the logical pointer to be set\to
attribute-Jalue, see also 13.1.3.2. Other information~on
"modal” extent in 19.4.1.3 applies here.

The action of LOGICAL-ATTRIBUTE operation with-respect to
character-repertoire and font secondary aftributes is as de-
fined in 19.4]1.3.

The LOGICAL-ATTRIBUTE operation.does not change the logi-
cal pointer.

19.4.24 LOGICAL-ERASE operation

This operatipn is available when field-definition-capability is
selected for & DO.

This operati¢n has the form
LOGICAL- ogical-erase-exient re

It cancels the assignment of primary attribute value for some
or all array elements in fields, according to the value of
logical-erase-extent, and can also affect the values of secon-
dary attributes in the same array elements, according to the
value of reset-attribute.

The arguments are

a) logical-erase-extent takes any valid logical address ex-
tent as defined in 19.1.3.5;

b) reset-attribute takes a value from the set ("yes", "no”). If it
takes value "yes", the secondary attributes of each array
element affected by the LOGICAL-ERASE operation are
reset to the field attribute values assigned by the FDR for

specified 1931
19.4.2.5 Logical copy operations

The following operations are equivalent t¢ those defined in
19.4.1.10 and in addition to conditions statgd there are avail-
able only if fields are in usefor the DO. They share the same
temporary buffer. RIO;reécords may also bg used.

19.4.2.5.1 COPY-LOGICAL-TO-BUFFER operation

This operation\akes the form

COPY-LOGICAL-TO-BUFFER  end-address

buffer-name  rendjtion  structure

Thearguments are:

a) end-address isa logical pointer value grpater than orequal
to log-current. It is either an explicit vglue or one of the
symbolic values defined in 19.1.3.5 as|valid as an extent
end;

b) butfer-name is one of:

— apair <RIO-name, record-id>, identifying a RIO record
asin 22.2. RIO-name is optional if the| VTE contains only
one RIO;

— the symbolic value "temporary”, identifying the tempo-
rary buffer associated with the DO;

¢) rendition takes one of the values "copy attributes”, "no
attribute copy”;

d) structure takes one of the values "nong¢", "k".

The operation initialises and then fills in the copy buffer des-
ignated by buffer-name. A copy buffer is inifialised by creating
it (if it is a RIO record which does not exist) followed by setting
itS contents to the empty Sequence.

The copy operation applies to the set of array elements (k, f, 2)
which lie within active fields and which satisfy

ke<k<kg; (f,,z) <(f,2)<(f,Z)
(if structure value is "k")

(ke fo.zo) <k, f,2)<(k, %, Z)
(if structure value is "none”)

where (k¢ , fc , Zc) is the current value of the logical pointer
and (ks, ft, z7) is the end address.

The selected elements are processed in order of address, as

follows. For each array element, DO updates are added in
order to the end of the current contents of the buffer:
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— if structure = "k" and this is not the first element to be
processed and this element is in a different field from the
previous element then add NEXT-FIELD;

- if rendition = "copy-attributes" then, for each secondary
attribute which has a value assigned add LOGICAL-
ATTRIBUTE attribute-id attribute-value <"log-current”,
"log-current™>. Attribute-value shall not take the value
“field-explicit-value". If both character-repertoire and
font have assigned values, repertoire must be proc-
essed before font;

— if the primary attribute has a value assigned, add
LOGICAL-TEXT pnmary-attnbute-value FDR attribute =
"no" else

The COPY-LOGICAL-TO-BUFFER operation does not affect any
DO content or the logical pointer.

19.4.2.5.2 COPY-LOGICAL-FROM-BUFFER operation
This operation takes the form

COPY-LOGICAL-FROM-BUFFER start-address
buffer-name  rendition  structure ripple

The arguments gre:

a) start-address is an explicit value or one of the symbotic
values defindd in 19.1.3.5 as valid as an extent start;
b) buffer-nameis one of:

- a pair <RID-name, record-id>, identifying a RIO record
asin22.2.[RIO-name is optional if the VTE contains only.
one RIO,

- the symbdglic value “temporary”, identifying the tempo-
rary buffel associated with the DO;

c) rendition taKes one of the values "copy attributes”,
"no attribute copy”;

d) structure takes one of the values-“none", "k";

e) ripple takes|one of the values-"on", "off". The value is
ignored if ripple is not enabled:

The operation pfoceeds‘as-follows:
— set the logical pointer to start-address;
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If ripple argument is "off" (or ripple is not enabled for the DO),
LOGICAL-ATTRIBUTE, LOGICAL-TEXT and LOGICAL-RELATIVE
are processed as if ripple-mode in the RMCO were set to
“false”.

If rippleis "on", LOGICAL-ATTRIBUTE, LOGICAL-TEXT and LOGI-
CAL-RELATIVE updates are processed in groups. Each group
consists of zero or more LOGICAL-ATTRIBUTE updates, fol-
lowed by either LOGICAL-TEXT or LOGICAL-RELATIVE. For
each group, a forward ripple occurs with a ripple of one unit,
then the LOGICAL-ATTRIBUTE, LOGICAL-TEXT and LOGICAL-
RELATIVE updates are processed as if ripple-mode in the

were set to "Talse™. L E is interpreted
as "move to the next element in the ripple-extent”.

The logical-ripple-extent is based upon an operation extent
consisting of the single array element’at the logical pointer.

The COPY-LOGICAL-FROM-BUFFER operation s invalid if any
of the individual operations generated are invalid, for example
because bounds are vidlated.

A COPY-LOGICAL-FROM-BUFFER from a RIO|record is only
defined ifthe RI® record content was created by a COPY-LOGI-
CAL-TO-BUFFER operation.

The COPY-LOGICAL-FROM-BUFFER operation fis invalid if the
copy buffer contains any primitive pointer operations.

No change is made to the source copy buffer.
NOTE - clause 22 defines other operations on RIO$§.

19.5 Access control over display pbject

19.5.1 Access control for operations other than
logical operations

19.5.1.1 Display pointer and array element update
operations

All addressing operations (updating primitive or extended
display pointer, see 13.1.1.1) and TEXT, REPEAT TEXT,
ATTRIBUTE, and ERASE operations are subjectfo the following
conditions:

a) access-rule for display object is satisfied;

— obey the
designated by buffer-name.

s in the copy buffer

In obeying the DO updates, the following interpretations apply:

Let (ks,fs,zs) be the start address.

— NEXT-FIELD is ignored if structure = "none".

If structure = "k" and there is another active field in the
forward f direction, fis incremented to a value where the
next active field exists on the current y-array. If such a
field does not exist on the current y-array, z:=z+1, f:=1.
This process is repeated until an active field is reached.
Then k:=ks. The operation terminates if no further active
fields can be found;

— LOGICAL-ATTRIBUTE is ignored if rendition = "no at-
tribute copy" and otherwise processed as below.
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and

b) at least one of
1) fields are not in use,
2) access-outside-fields = "allowed",

3) VT-user is not designated as the Terminal VT-user,
see 19.5.2.2.

19.5.1.2 CREATE-BLOCK and DELETE-BLOCK
operations

These operations are subject to the access control in 19.5.1.1
and in addition are only available if blocks are in use for the
DO.
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19.5.2 Asymmetry of VT-users
Table 9 - Control Object VTE-parameters

Use of the FDCO control object, see 14.2and 20.3.3, is closely
associated with use of fields. This CO has an access-rule,

applied by CO-access VTE-parameter, which has effects as Part 1 - Control object common VTE-parameters
defined below. Use of the FEICO and FEPCO control objects P t val
for controlled data entry is optional, see 14.2 and 20.3.3.6, but arameter alue
if used there is an additional affect on display object access co. h . ASN 1
3 name a character string of type .

control as defined below. PrintableString g yp

g . CO-type-identifier either a value of ASN.1 OBJECT IDENTIFIER
m (-)S;‘angd\;a_I!fSelds are inuse forthe DO anasymmetry between type or a character string of fype ASN.1

= L L1
FDCO (see [14.2 and 20.3.3). If the FDCO access-rule is CO-structu . i ber of data elo-
WAVAR & WAG, the VT-user which initiated the VT-association struclure mones N ettt o) seanote 3 ¢
is designated as the Application VT-user and the other . .. . . .
VT-user is delsignated as the Terminal VT-user. If the FDCO CO-access A e A WASHY M
access-rule i$ WAVAR & WACA, the VT-user which accepted “no-access™, (defaulf = "NSAC"); see
the VT-assocjation is designated as the Application VT-user noteld
and the other|VT-user is designated as the Termmgl VT-user. CO-priority *hornal", *high*, “urgeht* (default = "nor-
If the FDCO has any other access rule (and always in A-mode) mal"); see note 2
neither VT-uger is designated as an Application VT-user or a . . o - .
Terminal VT-Lser. CO-trigger ggtr;%rt\aslel ggttezgl)ected selected” (default

. . NOTES

19.5.21 Nqdesignation of asymmetry 1 Values for CO-access marked * are valid|only if Enhanced

Accéss Rules functional unitis selected.

2 “A CO for which CO-priority "normal” is invalid, see 20.1.4, will

Where no dessignation of asymmetry is made, all DO opera-

tions are suEect to the DO-access rule. In addition, logical b taken as of high* priority in the default ca

update operations (19.4.2) may only be used to update active

fields (20.3.3). 3 This parameter is used only if the Structurgd Control Objects

functional unit is selected; the default value apglies if the parame-
ter is not present.
19.5.2.2 Designation of asymmetry

Where desighation of asymmetry is made, all DO _Operations Part 2 - Control object data element VTE-parameters

are subject t¢ the DO-access rule. In additionylogical update
operations (19.4.2) may only be used to updateé active fields Parameter Vaiue
(20.3.3.5). . " i o
CO-element-id conditional: integer: required if the number
of data elements is grgater than one; see
A Terminal (T-user may be furtherrestricted if a FEICO is note 4
used. If the eptry-control-list in the FDR for a particular field is CO-category “character”, "boolean’| “symbolic®, “inte-
not "void*, sep 20.3.3.6 and B;1874, then the Terminal VT-user ger", "transparent” (default = "boolean”)
is subject to pny constraints.applied by the list of entry-con- co . )
-repertoire- this VTE-parameter hps th fo
trols, see B.18.4 and B18.7 (the entry-controls may be such assig%ement and defaf.’n as repe ,,e-a"ss?g,',',',‘;e,,,"i‘,:
iti i 18.2.4. This VTE-parameter is relevant to
as to apply np additionat’constraint). oy oomrolobjemopnlyi B catoqoryakes
value “character”
Access py g Terminal VT-user to other DO operations is CO-size
covered in 19.5.T.
NOTE

4 This parameter is used only if the Structured COs functional
unit is selected; the default value applies if the parameter is not

20 Control object VTE-parameters present.

Table 9 defines in part 1 the VTE-parameters which apply to
a CO; each CO requires one set of these parameters. Some
VTE-parameters or parameter values are dependent on the
selection of functional units as indicated in the table.

When CO-structuretakes a value other than "non-parametric”,
then, in addition to the VTE-parameters defined in part 1 of
table 9, a set of the VTE-parameters defined in part 2 of table
9 applies for each data element.
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20.1 Usage and effects of control object
VTE-parameters

The following additional information applies to the use and
effects of the VTE-parameters listed in table 9.

20.1.1 CO-type-identifier specifies the source of semantic
definition for the control object. When it is of type ASN.1
OBJECT IDENTIFIER, table 10 gives permitted values and
corresponding definition sources.

If CO-type-identifier has a character string value, then the

© ISO/IEC

in part 2 of table 9 and can be individually addressed to effect
partial updating of the control object information field.

20.1.3 CO-access specifies the access-rule for the control
object, and determines whether and when each VT-user may
update the object, see clause 9. The value “no-access” implies
that the information content of the CO cannot be altered or
extended and has to be defined in a register entry or profile.
Table 11 specifies the permitted combinations of CO-access,
CO-priority and VT-mode.

NOTE - VT-users defining control objects with CO-access "NSAC"

content are estgblished by means outside the scope of this

value of this stgg and any semantics of the information field
International S

ndard.

Table 10 - QBJECT IDENTIFIER values for control
objects

Control objgct

C CO-type-identifier values
generic type

Control object defined in this| See C.1.1.1
Intemational ndard

Registered contrgl object type See C.1.1.2

20.1.2 If CO-structure takes the value "non-parametric”, the
information strugture of the control object and its initial value
is defined as idIntiﬁed by the value of CO-type-identifier, the
structure definition will then also identify whether any partial
updating of the ¢ontrol object information field is possible;

If CO-structure| takes an integer value, then the infermation
structure is defined parametrically and the value-defines the

should be aware that collisions may occur with such control objects.
In actual fact, due to the way in which control.objegts are generally
used (the semantics of the control object), callisions|are uniikely, but
VT-users should be aware of the fact that the servige provider does
nothing to prevent or resolve them.

objects, as defined irf 24.5. Table 11 defines
in relation to value's'of CO-access.

Control objécts with CO-priority="urgent” are ysed to support
the non-destructive interrupt facility, see 7.7 and B.16.2.

NOTES
1 Implementations will typically place tight limits pn the permitted
combinations of CO-name, CO-category and CO-sjize it CO-priority

has value "urgent”, see annex D;

2 There is no relation between the selection of fhe Urgent Data
functional unitand CO VTE-parameter CO-priority g "urgent”.

number of data

elements in the information-structure; each
such data element is defined by a set of the parameters listed

Table 11 - Permitted combinations of VT-mode, CO-access and CO-priority

20.1.5 The effect of CO-trigger is defined in 24.1 and 31.1.4.
CO-trigger may only be "selected” if CO-priorify is "normal”.

40

VT-mode & S-MODE A-MODE
CO-priority normal high Urgent | normal high Urgent
CO-access
WACI nla NDC * NDC * DC NDC NDC
WACA na NDC * NDC * DC NDC NDC
WAVAR DC NDC NDC na n/a n/a
WAVAR-&-WACI DC* NDC* NDC * na n/a n/a
WAVAR-&-WACA DC* NDC * NDC * na n/a n/a
NSAC n/a NDC NDC DC NDC NDC
no-access VALUES HAVE NO EFFECT
Key:
* — only applies if Enhanced Access-rules functional unit is selected; otherwise, n/a

n/a — combination not permitted

DC — subject to delivery control, if any; can have trigger

NDC — not subject to delivery control; cannot have trigger
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20.2 Usage and effects of data element
VTE-parameters

The following additional information applies to the use and
effects of the control object data element VTE-parameters
listed in part 2 of table 9. These VTE-parameters apply to each
individual data element (if the Structured Control Objects
functional unit is not selected, this is still true, but there can
only be one data element and CO-element-id is not used).

20.2.1 CO-element-id is used to identify a data element
within the control obje he purposes of updating the
element and gf negotiating values of the other VTE-parame-
ters defined fgr the element. For each data element taken in
order from thelfirst the value assigned to CO-element-id starts
at 1 and increases by 1 until the last which takes the value of
CO-structure.

NOTE — There fare two levels of partial updating of a control object
which has parametrically-defined structure:
a) each dath element can be individually updated;

b) ifa data plement has CO-category "boolean” then its con-
stituent boolleans can each be individually updated.

20.2.2 The appropriate value for CO-size depends on the
value of CO-gategory as follows:

a) character: maximum length of character string
(default = 16 characters);

b) boolean: njaximum number of boolean values
(default = 16);

¢) symbolic: maximum number of distinct values
(default = 256);

d) integer: maximum value of integer (default = 65535);

e) transparent: maximum number of bits (default = 16 bits).

20.2.3 Except for boolean category elements, a control object
data element|contains a single unit.6finformation (i.e., value)
of the type specified by CO-categary, i.e., a single character-
string, symbdjic value, integer, ortransparent (uninterpreted)
bit string. When a new valuge:is entered into a control object of
one of these| CO-categori€s, it completely replaces the old
value.

When a CO T;nata element has CO-category value "boolean”,
the element may'contain one or more boolean values. Each

ISO/IEC 9040:1997(E)

a) character: a "null" zero-length string;

b) boolean: each boolean has value "false”;

¢) symbolic: "null*;

d) integer: O;

e) transparent: each defined bit has value 0.

20.2.5 When CO-category = "character”, all characters in the

stnng have the same repertoure as specmed by CO-repertoire-
' CO-1epertoire-assign-

ment is set through negotlatnon in aVTE-profile or in a
registered control object.

20.2.6 When CO-category takes.the value|"symbolic™ in the
CO specification, each symbolic'value is agsigned a distinct
integer value in the range 0'td CO-size — 1. [The special value
*null" shall always be assigned the value O.

20.3 Standard’control objects

20.3.1 Termination Control Object (TCO)

A TCO.can be used with a device object, usuplly in conjunction
with'the device object termination condition$, see 23.4.

To define a TCO, the control object VTE-pafameters take the
following values:
CO-name: any value unique to the TE;

CO-type-identifier: ASN.1 OBJECT IDENTIFIER value
vt-b-sco-tco, see annex C;

CO-access: any valid value except "NSAC"; see 23.4;
CO-priority:  "normal®;

CO-trigger:  any valid value;

CO-category: "integer”;

CO-size: takes default value.

The initial value of a TCO is O (zero). See 234 for a description
of use of this CO.

20.3.2 Echo Control Object (ECO)

For A-mode, an optional control object is dlefined to allow a
VT-user to control the enabling of echo by the peer VT-user.

boolean is updated individually without affecting the other
booleans contained in the control object. Each boolean is
addressed by its numeric order relative to the other booleans
contained in the control object, i.e., a boolean is addressed as
"Boolean n" where n is in the range 1 < n < CO-size.

Using this numbering convention a value for a boolean in such
a control object is given as one of the following

n."true” or n."false", where n is the boolean number.

20.2.4 Except where specified otherwise in this International
Standard or in an external CO definition (e.g., in a register),
the initial value for each control object data element when a
VTE becomes the current-VTE depends on the CO-category
value as follows:

When the VT-users negotiate the use of this control object, the
values of the VTE-parameters for this control object are as
defined as follows:

CO-name: E

CO-type-identifier: ASN.1 OBJECT IDENTIFIER value
vt-b-sco-echo, see annex C;

CO-access: "WACA", "WACI" or "NSAC"; see Note 2
CO-priority:  "normal"
CO-rigger:  "selected” or "not-selected”

(default = "selected")
CO-category: "boolean”
CO-size: 1 boolean

The initial value of the single boolean in the ECO control object
is "false”.
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When fields are in use for either DO, the function of the echo
control object is superseded by the facilities of the FEICO and
FEPCO, see 20.3.4 and 20.3.5. The ECHO control object can
exist in a VTE, but has no effect.

See clauses B.5, B.6 and B.7 for notes on use of this control
object.

NOTES

1 If no echo control object exists, it is the local VT-user's concem
whether input updates are echoed locally or not.

2 A value of “NSAC" for CO-access should be used when and only

© ISO/IEC

NOTE - The FDCO itself is identified by VT-object-ident service
sub-parameter, see 31.1.3.1

20.3.3.3 Definition of content of FDR :
FDR-components

The content of one FDR normally consists of the following
FDR-components, some of which are themselves complex;
when a field does not exist, i.e., field-status has value "non-
extant", see a), the other FDR-components can be considered
to have no further existence or to be given "void™ values.

NOTE - If certain values of z are below the z-update-window, any

when itis legitimatf for either V1-user to alter the state of echo control.
The possibility of dollisions must be taken into account.

20.3.3 Field Pefinition Control Object (FDCO)

20.3.3.1 VTE-parameters for FDCO

To define a FDQO the CO VTE-parameters take the following
values:

CO-name: any value unique within the VTE;

CO-type-identifier: ASN.1 OBJECT IDENTIFIER value
vt-b-sc}-fdco, see annex C, identifying the CO as
being qf type FDCO;

CO-structure} "non-parametric”, meaning that the infor-
mation|structure is formally referenced by the value
of CO-{ype-identifier; it is fully defined by this Inter-
nationgl Standard, see 20.3.3.2;

CO-access: | S-mode: "WAVAR", "WAVAR & WACI",
"WAVAR & WACA" or "no-access” (see Note 2);
A-modp: same as associated DO or "no-access”;

CO-priority: | "normal”;

CO-trigger: | "not selected”.

NOTES

1 20.3.3.5 gives|information on the use of the FDCQ 'in using Fields.

2 The value of CO-access for FDCO has aneffect on access control
over the display opject as defined in 19.5,2,"A'note on further implicit
semantics is giverp in clause 12.

20.3.3.2 Definition of information content for FDCO

The content of d FDCO is'an'array of records known as FDRs.
These records are identified for generation and update pur-
poses by the z and f'eoordinates of the field they define, see
13.1.3

FDRs relating to these values of z are conceptually npt destroyed, but
since any update of such FDRs can have no effectiop the DO it is not
necessary to retain their contents (except, perhaps, for local reasons).

a) field-status: takes a value fromthe‘set "actjve", "inactive”,
"non-extant”, see 20.3.3.5;

b) field-extent: value is a“sequence of 4-tuples <Xi Yi Dxi
Dyi> where each 4<uple defines a field-element, see
13.1.3. The order.of the field-elements in field-extent de-
fines the order-of_the field-elements for the purpose of
evaluating the"K-dimension for the field, seg 13.1.3.1;

¢) field-attributes: there is one component gf the FDR cor-
respanding to each secondary attribute. The value is either
a validvalue for the secondary attribute or {s "null*;

d) next-field: value is an integer taken as a yalue of f coor-
dinate or can be "void", see 20.3.3.4;

e) previous-field: value is an integer taken ps a value of f
coordinate or can be "void", see 20.3.3.4;

f) T-policy: is the transmission policy for thelfield and takes
one of the following values :

— transmit all of this field;
— transmit all of this field if any portion pf it has been
changed;

- transmit those portions of this field, if any, which have
been changed;

— do not transmit any of this field;

— use global value of transmission policy, |.e., as given in
TPCO, see 20.3.7;

~

g

entry-control-list: value is a sequence (gossibly empty)
of entry—cont_rols, see 29.3.3.6. Egch part of_

Each FDR is itself composed of a number of items as defined
in 20.3.3.3, known as FDR-components.

For the purpose of update of a FDCO, the VT-object-data
service sub-parameter, see 31.1.3.1, takes the form

Z F sequence of
<FDR-component-id FDR-component-value>

where Z and F identify the FDR and the FDR-components
and possible values are as defined in 20.3.3.3.

If the VTE-parameter dimensions = 2, the Z component shall
be omitted. If dimensions = 3, the Z component is optional; if
it is absent, then the Z value is taken from the z-coordinate of
the current position of the logical pointer.
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FDR component and ma;} be sepa,rately updated.
20.3.3.4 Field Set Navigation Path

Where a set of fields is defined by a set of FDRs, the normal
path for moving through the set of fields can be explicitly
defined using next-field and previous-field FDR-components.
This path is referred to as the ‘navigation path’. A distinction
is made between the forwards and backwards navigation
paths; these can be different, i.e., the field visited going back
from a particular field can be different from that from which this
field was reached going forwards.

Each of these is an integer taken as a coordinate value on the
F dimension.
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If either has value "void", that part of the navigation path is
implicit from the F dimension. These links affect the operation
of NEXT-FIELD and PREVIOUS-FIELD operations on the logical
pointer in 19.1.3.2.2.

If next-field or previous-field is not "void" but has a value at
which no field is currently "active” or "inactive”, i.e., the value
of field-status is implicitly or explicitly "non-extant”, the field is
the last of the ‘forwards’ navigation path or of the ‘backwards’
navigation path respectively. The value 0, not normally a valid
value for f coordinate, can be used here to force this condition.

ISO/IEC 9040:1997(E)

If any secondary attribute, including character-repertoire, is
given an explicit value or value "null" in field-attributes, this
value replaces any previous value (or “null”) for this attribute
in the FDR. Other attribute values in the FDR are unchanged
by the FDR update.

20.3.3.6 Definition of entry-control-list in FDR

This is a sequence of one or more entry-controls, see below,
or can be "void" (the empty sequence). The sequence is
significant only in that it is indexed by the CCO value at
termination, see 20.3.6.2. Entry-controls enable entry instruc-

Where the
dimension (néxt-field and/or previous-fieldis "void"), a skip will
occur to the next "active" or "inactive” field in the appropriate
direction on H; if there is no such field the field is taken as the
last of the path.

Where a field js encountered which is "inactive”, the navigation
path (forward|or backward) will skip this field (whether implicit
or explicit navigation is in force) and endeavour to find a further
field from the pext/previous value in this field. If no "active” field
can be found| the field prior to the "inactive" field will be taken
as the last ofthe path.

If a field is deleted (field-status becomes "non-extant"), any
navigation paths to that field are broken; no memory is kept of
the pointers ffom the deleted field and no automatic re-linking
takes place.

NOTES

1 Since the z|coordinate is not present in next-field or previous-field;
the set of field$ within which the path can be specified in this wayis
wholly containgd within one Y-array.

2 To avoid th¢ breaking of the navigation path when a field.is deleted,
the field-statuq can be set to "inactive”.

20.3.3.5 Usde of FDCO for Creation, Modification and
Deletion of kields

The status of a field is determined.by-the value of FDR-com-
ponent fieldqstatus in the FDR.\If/the value is "active” or
“inactive”, the field exists; if it is *non-extant”, the field does not
exist.

The initial state of the. KDCO, when a VTE is brought into use,
is that all FORs cenceptually exist, with field-status "non-ex-
tant".

tions and reactions to be applied to the fie]d and associated
with subsets of the device objects linked,to the display object.
If the value is "void", use of the field‘is)controlled only by the
access-rule for the display object; see also(19.5.

Each entry-control is a set-0f one each of the following parts,
which can themselves be complex:

a) device-object-list:‘this is a sequencel of device object
names or can be “void" (the empty sequence). The se-
quence is significant only in that it is indexed by the CCO
value at termination, see 20.3.6.2. Device objects included
can entérdata into the field subject to t%e FEIR-list. Value

“void¥implicitly includes all those device|objects which are
linked to the display object by VTE-pargmeter device-dis-
play-object.

A device object can appear in the devicetobject-list in more
than one entry-control. The combination of constraints or
permissions, thus applied, is according fo the definition in
the FEICO register entries, see B.18.7.

If there is any non-void device-object-lisj associated with a
field, then any device object which s in n¢ device-object-list
for the field cannot enter data into the figld.

NOTE 1 - Device-object-list can include device objects which
are not explicitly linked to the display object with which this
FDCO is associated.

b) FEIR-list: thisis a set of FEIR identifiefs or can be "void"
(the empty sequence). Each is a pair <FEICO-name, index>
where FEICO-name is the name of a CO pf type FEICO, see
20.3.4, and index is an integer addressipg a record in this
CO. Value "void" implies that there is no fonstraint on entry
into the field from the device objects in device-object-list. If
index does not identify an existing recorl in the FEICO or if
the FEICO does not exist, the FEIR-list entry is ignored. If

A field is created by updating its FDR (see 20.3.3.2) with
required values and including field-status value "active” or
“inactive” (other FDR-components cannot have non-void val-
ues if field-status value is "non-extant").

The characteristics of an existing field can be modified by
updating the appropriate FDR-component values in its FDR,
including a change of field-status between "active” and "inac-
tive™.

A field is deleted by updating its FDR with field-status "non-
extant"; other FDR-components in the FDR are automatically
set to "void" and cannot be recovered subsequently.

thisis T nt to value "void"
for FEIR-list.

¢) FEPR-list: this is a sequence of FEPR identifiers or can
be “void" (the empty sequence). Each is a pair <FEPCO-
name, index> where FEPCO-name is the name of a CO of
type FEPCO, see 20.3.5, and index is an integer addressing
arecord in this CO. The sequence is significant only in that
itis indexed by the CCO value at termination, see 20.3.6.2.
If index does not identify an existing record in the FEPCO
or iftthe FEPCO does not exist, the FEPR-list entry is ignored.
If this is true for all entries, this is equivalent to value "void"
for FEPR-list.
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Value "void" for all parts of any one entry-control is equivalent
to value "void" for entry-control-list.

NOTE 2 - The structure of entry-control-list is illustrated in B.18.14.

20.3.4 Field Entry Instruction Control Object
(FEICO)

20.3.4.1 VTE-parameters for FEICO

To define a FEICO the CO VTE-parameters take the following
values:
CO-name:
CO-type-identifier: a value as in table 9 to select a reg-
ister entry or private type definition which defines
an information structure conforming to 20.3.4.2;
CO-structure "non-parametric”;

CO-access: fakes either the same value as CO-access
for the |[FDCO associated with the same display

object, $ee 23.1 and 23.5, or the value "no-access”;
CO-priority: | takes value "normal”;
CO-trigger: | takes value "not-selected”.

NOTE — The value['no-access"” for CO-accessimplies thatthe FEICO
is available only forreference to the FEIRs generated from the register
entry. These FEIRs cannot be altered and further FEIRs cannot be
inserted.

20.3.4.2 Definttion of information content for FEICO

The content of a|FEICO is an array of records known as Field
Entry Instruction Records (FEIRs). This array is not explicitly
bounded and n¢w records can be generated using the CO
update operatiof, see 31.1. A FEIR-index of type Integer(s
used to enable individual FEIRs to be addressed for update or
for reference in & FDR, see 20.3.3.6.

For the purpos¢ of update of a FEIR, the VI-object-data
parameter, see 81.1, takes the form

FEIR-index FEIR-content-value.

The FEIR-contgnt-value is not standardised in this Interna-
tional Standard tut B.18.7 describesStypical content. Aregister
entry for a FEICO will define the permissible content for FEIRs
in such a FEICO[together withtransfer syntax for generating a
new FEIR where this isspermitted by the register entry.

20.3.5 Field [Entry Pilot Control Object (FEPCO)

© ISO/IEC

NOTE - The value "no-access" for CO-accessimplies thatthe FEPCO
is available only for reference to the FEPRs generated from the
register entry. These FEPRs cannot be altered and further FEPRs
cannot be inserted.

20.3.5.2 Definition of information content for FEPCO

The content of a FEPCO is an array of records known as Field
Entry Pilot Records (FEPRs). This array is not explicitly
bounded and new records can be generated using the CO
update operation, see 31.1. A FEPR-index of type Integer is
used to enable individual FEPRs to be addressed for update

For the purpose of update of a FEPR_the" YT-object-data
service sub-parameter, see 31.1.3.1, takes the|form

FEPR-index FEPR-content-value:

FEPR-content-value takesthe-form
Event Conditions Reactions

where
Event ::= CHOICE {...}
Conditions ::= SET OF { CHOICE {...} }
Reactions ::= SEQUENCE OF { CHOICE {{.}}

This International Standard does not define the] sets of values
ffom which the above choices are to be drawf; such values
will be the subject of registration. Typical sefs are given in
B.18.8, B.18.9 and B.18.10. The significance gf multiple con-
ditions in one FEPR is that all the conditions myst be satisfied
(Logical AND) for the FEPR to take effect.

A register entry for a FEPCO will define the setp for the above
choices, including the ASN.1 Tags and definition of semantics,
and can also define an initial set of FEPRs drgwn from these
sets.

20.3.6 Context Control Object (CCO)
20.3.6.1 VTE-parameters for CCO

To define a CCO the CO VTE-parameters take the following
values:

CO-name: any value unique within the VTE;

20.3.5.1 VTE-parameters for FEPCO

Todefine a FEPCOthe CO VTE-parameters take the following
values:
CO-name: any value unique within the VTE;
CO-type-identifier: a value as in table 9 to select a reg-
ister entry or private type definition which defines
an information structure conforming to 20.3.5.2;
CO-structure: takes the value "non-parametric”;
CO-access: takes either the same value as CO-access
for the FDCO associated with the same display
object, see 23.1 and 23.5, or the value "no-access”;
CO-priority:  takes the value "normal”;
CO-trigger:  takes the value "not-selected".
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CO-type-identifier: the ASN.1 OBJECT IDENTIFIER value
vt-b-sco-cco, see annex C, identifying the CO as
being of type CCO;

CO-structure: "non-parametric”;

CO-access: either of "WAVAR", "NSAC";
CO-priority:  takes the value "normal”;
CO-trigger:  takes either valid value.

VTE-parameters specifying the characteristics of the data
elements are defined in 20.3.6.2.

20.3.6.2 Definition of information field for CCO

The CCO information field consists of a sequence of six
integers that are named successively as:
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a) field label z coordinate;
b) field label f coordinate;
c) field k coordinate;

d) entry-control index;

e) device-object index;

f) FEPR index.

ISO/IEC 9040:1997(E)

Boolean 2: "true” — include all fields which are not protected,
see B.18.7.1; “false” — include such fields only if there has
been a change to the content during the data entry activity.

Boolean 3: "true” — for any field included notify complete
current content of the field; “false” — full content is not required,
net effect of changes is sufficient (this is independent of value
of delivery-control).

Boolean 4: "true” — update the CCO; "false” — do not update
the CCO.

This informatjen-field-is-ret-partialy-updateable-

a), b) and ¢) fogether identify the field and k coordinate which
indicate whefe data entry is to commence when a VT-user is
given permiiion to start data entry (e.g., in S-mode by the
passing of ownership of WAVAR) or where data entry has been
terminated when a VT-user relinquishes permission to do data
entry. See algo B.18.12.

d), e) and f) are relevant only on termination and indicate the
reason for tefmination. These items are used as follows:

— entry-chntrol index: this is an index into the entry-con-
trol-list|of the FDR addressed by the field label;

— device{object index: this is an index into the device-ob-
ject-list| of the entry-control addressed by the entry-con-
trol index;

— FEPR Jindex: this is an index into the FEPR-list of the

lue 1 (one).

If the devicelobject-list or FEPR-list of the entry-control has
value "void" | the corresponding data element takes value 1
(one).

20.3.7 Transmission Policy Control Object (TPCO)
20.3.7.1 VTE-parameters for.TPCO

To define a TPCO the CO M TE:parameters take the following

values:
CO-nama: any'value unique within the VTE;
CO-type-|dentifier: ASN.1 OBJECT IDENTIFIER value

vt-B-séo-tpco, see annex C, identifying the CO as
beibg of type TPCO:

20.3.8 Termination Conditions/ Gontrol Object
(TCCO)

20.3.8.1 VTE-parameters for TCCO

To define a TCCO the CO MTE-parameterq take the following
values:
CO-name: any.value unique within the VTE;
CO-type-identifier:* a value as in table 9 to select a reg-
ister entry’or private type definitign which defines
andnformation content and/or update syntax for the
termination event data elements, 20.3.8.2 (d);

CO-structure: integer; 3 plus number of termination-
event data elements required, se¢ below;

CO-access: any valid value;
CO-priority:  takes the value "normal’
CO-trigger:  takes either valid value.

20.3.8.2 Definition of information field for TCCO

Four types of data element are defined for|the TCCO; one of
these types can occur a number of times if r¢quired, as defined
in a VTE-profile definition.

a) termination length data element:
CO-element-id : takes value 1 (also usgd as event-id);
CO-category : takes value "integer”;
CO-size : default value (maximum inteder value 65535).

The content value is the number of arraly element updates
after which termination will occur, with gvent-id value 1.

b) termination timeout mantissa data element:
CO-element-id : takes value 2 (also usgd as event-id for

CO-structure: 1;

CO-access: same as CO-access for FDCO associated
with the same DO, see B.18.6;

CO-priority:  "normal”;
CO-trigger:  either valid value;
CO-category: boolean;
CO-size: 4.

20.3.7.2 Definitions of Booleans in Value of TPCO

The following booleans are defined and can be used in com-
bination.

Boolean 1: "true” — include fields which are protected, see
B.18.7.1; "false" — do not include such fields.

timeout);
CO-category : takes value "integer”;
CO-size : default value (max integer value 65535).
The content value is used as T in the expression given in
c) below.
¢) termination timeout exponent data element:
CO-element-id : takes value 3;
CO-category : takes value "integer”;
CO-size : default value (max integer value 65535).
The content value is used as E in the expression

T times 10F which yields the time in seconds, following the
first update following the previous termination event, after
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which termination will occur with event-id value 2. See also
23.4.

d) termination event data element:

This data element type is optional and can occur a number
of times; this allows termination events to be categorised
into groups and the groups to be individually updated and
notified. The occurrence of this data element and the
content of individual occurrences if appropriate will be
defined in a VTE-profile or in a register entry for a TCCO.

CO-element-id : unique (to the TCCO) integer greater

© ISO/IEC

CO-category : "character”;
CO-repertoire-assignment : default (IRV of ISO/IEC
CO-size : 1.

The initial value for fill-character is <spaces.

d) ripple-limit element
CO-element-id: 4;
CO-category : "symbolic® from the se_
Cx" 'y, "p", "q", "b").
CO-size : 6.

The initial value for ripple-limit is "x".

than 3;

CO-category | "transparent” or "character”;

NOTE 1 — The choice between these value types will be
made in a TE-profile definition or in a register entry; if the
choice is "character” then the VTE-parameter CO-repertoire-
assignmentlbecomes valid for the data element,

RelOMes Vaul weiad o

CO-size : as required.

I+ rtinabiA
inany term.nauu. eventincludedina

arameters for RMCO

CO-name : | any value unique within the VTE;

CO-type-identifier : ASN1 OBJECT IDENTIFIER.VALUE vt-
b-sco-rinco, see Annex C, identifying the CO as
being of type RMCO;

CO-structure | 6;

CO-access : | as for the corresponding DO;

CO-priority : | "normal”;

CO-trigger : | "not selected=:

a) ripple-mode|data element
CO-element-id : /1%

e) logical-ripple-limit element
CO-element-id : 5;
CO-category : "symbolic' from the. set ("k[, "f", "z");
CQ-size K3

The mmal value for logical-ripple-limit |s "k".
NOTE - The value of this element is only relevant if|field-definition--
capabiiity is seiected for the associated DO.
f) backwards-forwards element
CO-element-id :* 6;

CO-category”: "symbolic” from the set
(*backwards”, “forwards");

CO¥ee D2

The mmal value for backwards-forwarfs is
"backwards".

21 Reference Information Obje¢t VTE-pa-
rameters

21.1 Availability

Availability of Reference Information Objects (RIOs) and
therefore the applicability of these VTE-paramaters is subject
to the Reference Information Objects functiorjal unit having
been selected.

21.2 VTE-parameters for RIOs

Each RIO requires one instance of the following set of VTE-
parameters to be included in the VTE. They ¢onform to the
definitions in 20.1.

CO-category| . "Boolean”
"true” T Inser, CO-name: any value unique within the VTE;
o false” : ] overwrite (the initial value); CO-type-identifier: a value as in table 9 in clause 20 to
-Size I N

b) fill-mode data element
CO-element-id : 2;
CO-category :  "boolean"

"true”  :  fill,
"false” : erase (the initial value);
CO-size : 1.

¢) fill-character element
CO-element-d: 3;

46

select a register entry or private type definition for
the initial contents of the RIO; the ASN.1 OBJECT
IDENTIFIER value vt-b-sco-nullrio (see annex C)
selects an empty RIO;

CO-structure: "non-parametric”;

CO-access: any valid value, see clause 9 and table 1;
CO-priority:  any valid value;

CO-trigger:  "not-selected".

NOTE - The service provider applies no constraint on the values of
CO-access or CO-priority.
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22 Operations on RIOs

22.1 Availability

RIO capability and therefore the applicability of these opera-
tions is subject to the Reference Information Objects functional
unit having been selected.

22.2 Identification of RIO and RIO records

ISO/IEC 9040:1997(E)

This operation removes the content and the record-id of the
named record from the named RIO.

22.3.3 CREATE-RECORD operation

VT-object-data takes the form
CREATE-RECORD record-id object-update-information
where:

record-id can be the name of an existing record in this RIO,
to be overwritten by the operation, or can be the name for

22.2.1 Idefftification of RIO
A RIO is identified by its name CO-name; this is a VTE-pa-
rameter, see ¢lause 21.

CO-name is fa valid value for VT-object-ident parameter of
VT-DATA service, see 31.1 and 22.3, when a RIO of that name
is present in the current-VTE.

tification of RIO-record

22.3 RIO|update operations

The following RIO update operations are all subject\to"the
access-rule applied to the RIO by CO-access VTE-parameter,
see clause 1. They are extensions to the simple update
operation deflned for other control objects.

RIOs are updpted using a similar principle as for other control
objects, see 31.1, i.e., the CO-name.vaiue forms a valid value
for VT-objectjident parameter of VT- DATA, with VT-object- data

lause 19.4-.defines COPY-(LOGICAL)-TO/FROM-
ns which.can referto a RIO-record as the destination
or source buffef. The VT.service provider does not record the altema-
tive uses of RIQ-records and the VT-users should ensure the comect
usage of the cgntent'of RIO-records.

aTewTecordtobecreated-by the-operation.

object-update-information is a set'ofVTE object updates,
i.e., as they could be included inja V-T-DATA request; these
objects do not need to be currently in ex|stence; i.e., need
not be part of the current-VTE This set|of updates forms
the new content of the RIQ-record; it can|be the empty set.

NOTES

1 An ‘empty’ update.in“effect erases the content of the record but
does not delete it.

2 No validity‘checks on the record contents cgn be made when a
record is updated since the state of the VTE at the time the record will
be used.is’not known.

22.4 RIO reference operations

RIOs are referenced using a similar principlg as for the update
operations, i.e., the RIO CO-name forms|a valid value for
VT-object-ident service parameter of VT-DATIA, with VT-object-
data value being comprised of the reference operation and
argument.

Each of these reference operations is itsglf subject to CO-
priority for the RIO (see 21.2) but the effectg of the updates in
the referenced record are subject to the chgracteristics of the
objects to be updated.

NOTE - see Note in 22.3.

22.4.1 EXECUTE-RECORD operatign

VT-object-data takes the form
EXECUTE-RECORD record-id

where record-id must be the name of an|existing record in

22.3.1 ERASE-RIO operation

VT-object-data takes the form
ERASE-RIO

This operation deletes all records of the RIO as in 22.3.2.

22.3.2 DELETE-RECORD operation
VT-object-data takes the form
DELETE-RECORD record-id

where record-id must be the name of an existing record in
this RIO.

this RIO.

This operation attempts to apply the updates which form the
content of the designated record to the objects in the current-
VTE, as though these updates were issued explicitly in a
VT-DATA request.

This operation is not subject to the RIO access-rule. Individual
updates from the record are subject to the access-rules on the
objects to which they are intended to apply, with respectto the
VT-user which initiated the RIO reference operation. When the
operation is due to inclusion in a VT-DATA service, the relevant
VT-user is the issuer of the VT-DATA request. When the
operation is due to a call of a RIO via a FEPR entry reaction,
see B.18.10, the relevant VT-user is the one which is executing
the entry reaction.
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22.4.2 CALL-RECORD operation
VT-object-data takes the form
CALL-RECORD record-id

where the argument is as in 22.4.1.

This operation has the following effects, in order:

1) The values of the display pointer, and of the logical
pointer if in use, are saved;

2) An EXECUTE-RECORD operation is performed as in
22.4.1;

© ISO/IEC

Table 12 - General device object VTE-parameters

Parameter Value

device-name a character string of t%pe ASN.1

PrintableString; see clause 1

device-default-CO-
access

any valid value for CO-access, see clause
9 and table 1; (default = "NSAC"); value of
CO-access for the default control object.

device-default-CO-prioft "normal®, “high*, "urgent" (default = *nor-

ity mal*); assigns update priority to default CO
subject to rules in table 11; note 2 to table
Sapplies:

3) The save& pointer values are restored.

All information ir} 22.4.1 applies to this operation also.

23 Device|object VTE-parameters

The VTE-parampters for the Basic Class VT Service device
objects are defirfed in tables 12, 13 and 14.

23.1 Default/control object VTE-parameters

The VTE-parameters device-default-CO-access, device-
default-CO-trigger, device-default-CO-priority and device-
default-CO-initfal-value are defined in table 12. They assign
values for the dgfault control object associated with the device
16. The default control object is always of
n" with eight booleans defined. The initial
value of these |booleans may be set through the value of
device-default-GO-initial-value.

23.2 Minimum Length VTE-parameters

Table 12 definds the device-minimum-X-array-length and
device-minimum-Y-array-length VTE-parameters which de-
scribe the minimum acceptable imaging\area for the device,
i.e., this means the device must be ableto handle X-arrays of
device-minimum-X-array-length ot longer and Y-arrays of de-
vice-minimum-Y-array-length .or\longer in order to support
adequately the|requirements-of the VT-user (a device with
lesser dimensigns will nof besuitable).

23.3 Devi
tributes

e‘object VTE-parameters for At-

device-default-CO- "selected”, "not-selected" [default = "not-
trigger selected”); value of CO-trigger for the de-
fault control object:

device-default-CO-
initial-value

initial values|for-the eight
in the default’control o for the device
object (default = "false” for any boolean not
given-an explicit initial valye).

device-minimum-
X-array-length

an<integer value; indicat¢s the shortest
agreed (via negotiation) X-prray length ac-
ceptable to both VT-users when display
object data is mapped to tis device; in the
absence of this VTE-pargmeter, i.e., the
default case, devices with any X-array
length may be used.

device-minimum-
Y-array-length

an integer value; indicat¢s the shortest
agreed (via negotiation) Y-array length ac-
ceptable to both VT-users when display
object data is mapped to tis device; in the
absence of this VTE-pardmeter, i.e., the
default case, devices with any Y-array
length may be used.
device-control-object | multiple occurrence VTE-garameter; each
instance is the CO-name palue for a con-
trol object as defined in clause 20.

device-display-object | character string; this is id¢ntical to one of
t1hé31DOname VTE-paramgter values, see
NOTES

1 The device-control-object VTE-parameter dogs notinclude
the default device control object as this control objpctis implicitly
associated with the device object (the default confrol object has
the same name as the device object).

2 The device-control-object VTE-parameter|semantically
links named control objects to this device object through seman-
tics defined in a VTE-profile or by semantics agrepd outside the
scope of this Intemational Standard.

3 Itis recommended that the device-control
rameter is used to associate instances of the
types available with a device object and hence

ject; m Iso B18.6 and B18.1

These device object VTE-parameters are provided to assign
device object dependent semantics to the logical attribute
values in the display object. They are defined in table 13.
These override any semantics defined by the analogous VTE-
parameters for the display object itself.

23.3.1 Repertoire, colour and font attributes

The device object "assignment” VTE-parameters occur as
members of ordered lists and are accessed in the same way
as the analogous display object VTE-parameters (see 18.2.4,
18.2.5 and 18.3). Each device object "assignment® VTE-pa-
rameter is controlled by the "capability” VTE-parameter for the
display object associated with the device object.
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An explicit entry in a device object "assignment” list overrides
an entry in the corresponding display object "assignment” list.
Thus, for example, the n-th value in the device-repertoire-as-
signment list, corresponds to the n-th value in the repertoire-
assignment list and, if it is present, overrides the n-th value in
the repertoire-assignment list.

A "null" value is available for use in the device object "assign-
ment" list if it is not required to override the display object
"assignment” value for a specific position in the list but sub-
sequent positions in the list are required to contain explicit
overriding values. In the absence of an explicit value in either
list, the default for the VTE-parameter applies. Either list may
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Table 13 - Device Object assignment
VTE-parameters

Parameter Value

device-repertoire- multiple occurrence VTE-parameter de-

assignment f1|r819§ 4&)15 for repertoire-assignment, (see
device-font- multiple occurrence VTE-parameter de-

assignment fined as for font-assignment, (see 18.3).
device-emphasis multiple occurrence VTE-parameter de-

fined as for DO-emphasis, (see 18.2.6).

ISO/IEC 9040:1997(E)

to update the Termination control object (TCO, see 20.3.1), if
any, linked to the device object thus notifying the peer VT-user
that an event has occurred. If a termination event-idis defined
for a termination condition, then the occurrence of the termi-
nation condition causes the appropriate termination event-id
to be written to the TCO (after appropriate DO and CO updates
have been made). If a TCO is not defined, the peer VT-user
cannot be notified of the termination condition in this way. See
20.3.1 for the standard definition of a TCO.

The notification of display object updates and of the TCO
update is subject to the normal rules for the apphcable type of

device-foregrgund-

multiple occurrence VTE-parameter de-
colour-assigpment

fined as for foreground-colour-assign-
ment, (see 18.2.5).

device-backgrpund- mul J)Ie occurrence VTE-parameter de-
colour-assignment fined as for background-colour-assign-
ment, (see 18.2.5).

be truncated.| Default values apply to entries not present in
display object "assignment” lists and "null" to device object
"assignment”|lists.

For all thesg VTE-parameters, except device-font-assign-
ment, a singlg ordered listis present in each display objectand
device objectl In the case of font, each repertoire implied by
repertoire-capability has a separate font-capability VTE-pa-
rameter in the display object and a separate list of font-assign-
mentVTE-pafameters in the display object and of device-font-
assignment {TE-parameters in the device object. Thus these
VTE-paramelers each occur as an ordered list of ordered lists;
An analogoup rule of positional significance between these
two lists of ligts applies as in the other simpler cases, noting
that in this cdse complete lists may be replaced by the"null”
value.

23.3.2 Eniphasis attributes

The VTE-parameter device-emphasis ‘is provided to enable
the DO-emphasis value, see 18.2:6,\to be overridden for a
particular deyice object. It is optionaliand can occur as multiple
occurrences which form an ordered list; each occurrence may
be referenceq by its position.in this list.

This Internatfonal Standard does not define a significance for
the value of dn occurrence of this VTE-parameter. A VTE-pro-
file definition] can.provide a VTE-profile argument to allow
negotiation df ‘a specific device object emphasis functionality

dates to the objects to which the VT-user has update access
at the time. In S-mode, if a FCO is defined and has the trigger
characteristic, the entry into-the TCO of an event-id causes
ownership of WAVAR 10 be reassigned and|update access to
be lost.

The terminatiomparameter device-termjnation-event-list
has as its vdlue'a set of zero or more pairsf{<event, event-id>
where event-id is either a non-zero positive integer or "null”.
The natuire of event is not defined in this International Stand-
ard/It'ean be a choice from a character repertoire negotiated

for expressing the choice). Only in these| cases is explicit
negotiation of this parameter possible. It cg
in a VTE-profile or be private to the VT-usets, see clause B.9.

The termination parameter device-termination-length is a
single pair <length, event-id> where event-id is a non-zero
positive integer or "null” and length is a positive integer denot-
ing the number of array element update$ after which this
termination condition should be caused if pone of the above
explicit conditions has occurred first.

The termination parameter device-termingtion-timeout is a
single tuple of the form

<T, E, event-id>

where T, E are integers specifying a timgout of T times 10F
seconds and event-id is a non-zero positive integer or
“null®. T may not be negative. If T = ( this implies that
timeout does not apply (i.e., is infinite).

from a more generic functionality in the VTE-profite defimition.
See also clause B.17.

NOTE — Such provision in a VTE-profile definition is optional.

23.4 Termination VTE-parameters

Table 14 defines the three device object termination VTE-
parameters; they are optional, and only useful if a device
object is associated with an object updating device (see
3.3.18). Their purpose is to specify a set of conditions under
which the VT-user should cause notification of previous up-
dates to the peer VT-user, see clause B.8.

Optionally, one or more termination event-ids may be de-
fined by these parameters. The termination event-ids are used

Table 14 - Other Device Object VTE-parameters

Parameter Value

device-termination- set of tuples <event, event-id>.
event-list

device-termination- tuple <integer, event-id>.
length

device-termination-

tuple <integer, integer, event-id>
timeout

(defau It =0,0,0)
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Specification of a finite timeout indicates that a termination
condition is to be caused after the expiration of that time after
the first update following the previous termination condition if
no other termination condition occurs first.

The value of event-id does not need to be unique for each
termination condition. Termination conditions may be grouped
with values of event-id in any desired manner.

The access-rule on the TCO, if any, linked to a device object
should be related to that for the display object with which the
device object is associated in such a way that the VT-qser

© ISO/IEC

24 Delivery control, synchronisation and
net-effecting

Delivery control only applies to updates to display objects and
to control objects assigned "normal” update priority (display
objects have implicit "normal” update priority).

Table 15 defines the VTE-parameter which controls the opera-
tion of delivery control.

updating the dis Table 15 - Delivery Control VTE-parameter

with an event-id.

Termination pargmeter defaults are:

a) device-termination-event-list absent: no explicit termina-
tion conditiorEEare defined;

b) device-termii
is defined;

tion-length absent: no update number limit

¢) device-termination-timeout absent: no timeout applies
(equivalent tojvalue T = 0).

NOTES

1 The set of evefts in device-termination-event-list may (but need

signment VTE-parameters. In such a case, the termination event is
specified as <repeftoire number, primary attribute value>. The primary
value shouid be witten to the display object as well as causing the
termination conditipn. If the termination events do not correspond to
"characters” from |the negotiated repertoires, the events may be
specified in a VTEprofile or by some other means beyond the scope
of this Intemationa} Standard.

2 Simple-delivery-control or quarantine-delivery-control ‘may be
used to achieve adegree of synchronisation between display object
updates and TCO updates. See clause 24.

3 The use of trigger with the TCO is an altemative way of achieving
a degree of synchronisation; the receipt-acknowledgement feature is
then not available.

23.5 Interagtion between use of TCCO or
FDCO and device object VTE-parameters

If a device object is linked to a TCCO, see 20.3.8, the device
termination VTE}parameters are disabled for that device ob-

Parameter Value

type-of-:ielivery-

“no-delivery-¢ontrol®,"simpl -deliverx—
control -contro

oontrol',"quarantine-delive

(default €’no-delivery-contfol”).

For delivery control,the service provider is modglled as storing
a sequence (quete) of items representing ong or more up-
dates to such objects. Each itemis the content qf one VT-DATA
request primitive, see 31.1; when a VT-user issfies a VT-DATA
request, ¢he update item is added to the tail| of the stored
sequence. An update item is delivered to the peer VT-user by
its inclusion in a VT-DATA indication primitive; thjs removes the
itet-from the head of the stored sequence.

Updates to objects which are assigned update priority other
than "normal” are not subject to delivery-contrgl and are han-
dled on separate queues, see 24.5. Such updates will always
be delivered before subsequent "normal® updates; They may
overtake earlier "normal” updates if these are delayed for any
reason.

24.1 No delivery-control

When the type-of-delivery-control VTE-parameter has the
vaiue "no-delivery-control®, a VT-user entering pbject updates
has no means of identifying significant positipns in the se-
quence of updates. The VT-user may cause alllstored update
items to be delivered logically instantaneously by either

a) issuing a data transfer request primitive which addresses
a control object having the CO-trigger TE-parameter

ject (only), buta be-usedtonotify-occurrenceof

a termination event defined in the TCCO.

If a device object is linked to a FDCO which has WACI or WACA
included in CO-access, see 20.3.3, so that the host/terminal
asymmetry exists (see clause 12 and 19.5.2), then the device
object termination VTE-parameters are disabled for that de-
vice object, being replaced by the features provided by the
FDCO and associated FEICO and FEPCO features. If this
device object is also linked to a TCCO, then the termination
conditions in this TCCO are disabled for this device object (but
can apply to any other device objects linked to this TCCO). If
a TCO, see 20.3 and 23.4, is linked to this device object, it will
not be updated by events arising from operations associated
with this device object (but may be updated by events relating
to other device objects linked to this TCO).

50

value "selected” (this is referred to as "trigger” charac-
teristic), or

b) initiation of certain other services not primarily concerned
with data transfer, see 24.4.

This International Standard permits the delivery of update
items without occurrence of the above events. It does not limit
the length of the sequence of update items which may be
stored by the service provider. The maximum length of the
sequence could be zero and then delivery occurs immediately.

*No-delivery-control” requires the service provider to deliver
all update items in a form identical to that in which they were
submitted; concatenation or segmenting of update items or
"net-effecting” is not permitted.
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24.2 Simple delivery-control

"Simple-delivery-control” provides the VT-user updating a dis-
play object with the additional service, VT-DELIVER, which has
the following effects:

a) delivery of the stored sequence of update items occurs
(thus an additional means of requiring this, relative to the
“no-delivery-controi® case, is avaiiabie);

b) an explicit indication of the end of the sequence of update
items being delivered is passed to the receiving VT-user;

c) this indication may _a A
the delivery, also request acknowledgement of dehvery by
the receiviphg VT-user.

Apart from the above, service provider operation with "simple-
delivery-contrpl” is the same as defined for *no-delivery-con-
trol".

24.3 Quarantine delivery-control

"Quarantine-delivery-control” provides the VT-user updating a
display objec{ with the capabilities of "simple-delivery-control”
with the following qualifications:

a) the servicq provider is not permitted to deliver update items

before a dgliver function, implicit or explicit, is initiated;

b) the servicq provider is permitted to concatenate or segment
update itens;

¢) the service provider may "net-effect” the update items
accumulated between two deliveries, see clause B:15.
Net-effecting may combine updates from two or moreVT-
DATA request primitives provided that echo-now.is not set,
or is only get on the last item.

24.4 Implicit delivery

Certain confiqmed services, as a side-effect, have an implicit
delivery effect on any stored update.items. These services are
VT-RELEASE, |VT-SWITCH-PROFILE and VT-START-NEG. This
implicit delivepy action is as+follows :

a) a request primitive shall force any updates issued by the
initiating V[T-user to-be delivered to the peer VT-user before
the corresponding indication primitive;

b) aresponsg primitive indicating that the service is success-

ISO/IEC 9040:1997(E)

Table 16 summarises the service provider actions with regard
to delivery of updates for both A-mode and S-mode.

24.5 Update queues and priority handling

Three update priorities are defined: "normal®, "high" and
"urgent". Update priority is a characteristic of an object in the
VTE. Display objects are implicitly of "normal® priority. A
control object is assigned one of the three priorities by VTE-
parameter CO-priority, see 20.1.

prowder will attempt to notlfy an update
VT-user to the peer VT-user, "High" priorit)
delivered when "normal” updates are he
control but can be held up by the -peer Vi

provider back pressure. "Urgent™ priority up

T ALY ToSwiT.

to bypass some such blockages and will

quickly ifthe Urgent Datafunctional unitis se
10

pquested by one
/ updates can be
d up by delivery
T-user or service
Hates will be able

| o vU QT

delivered most
ected, see clause

The action of the-service provider in perform

ng object updates

(initiated by VT-DATA, see 31.1) is modelled using a number

of queues,cas shown in figure 8. Two

mplementary in-

stances©f the mechanism are to be assumed between the pair

of VI-users, each dealing with VT-DATA r
VT user and giving VT-DATA indications to

NOTE — The two instances apply in both A-moq

"WAVAR" can only be updated by one VT-user a

quests from one

he peer VT-user,

e and S-mode and

any particular time,

are inherently independent of each other. An obict with access-rule

since at most one VT-user owns the WAVAR acc

The following paragraphs amplify figure 8.

s-right at any time.

They apply inde-

pendently to each direction of flow of updates.

24.5.1 The issue of an update request by a
only to the access-rule of the object.

24.5.2 Avalid update requestis placed atth

VT-user is subject

b tail ofthe update

request queue, Q1, Q2 or Q3, corresponding to the object’s

update priority.

24.5.3 The three update request queues ﬂ’e serviced in the

order "urgent”, "high" and "normal”, each qu
completely before the next is serviced at g

ue being emptied
Il, i.e., after each

update is taken from the head of a queue,

ful shall force any updates issued by the accepting VT-user
to be delivered to the peer VT-user before the correspond-
ing confirm primitive;

) a response primitive indicating that the service is refused
shall not force delivery of any updates but such delivery
may occur at the discretion of the service provider unless
"quarantine-delivery-control” is in use in which case deliv-
ery shall not occur.

NOTE — These services are described as conditionally sequenced
since the response/confirm may overtake update information already
issued, if the service is refused.

Implicit delivery of all updates is also caused by the passing
of the WAVAR access-right either due to initiation of VT-GIVE-
TOKENS service or as a result of "trigger” action, see 24.1 a).

queues are again examined.

he higher priority

NOTE - The service provider will always provide the bypass priority
mechanisms represented by the queues Q1 and Q4, but may restrict
the number of entries in any one of these queues to one or some other
small number by suspending the service interface or transfer path
when this number is reached. Occupancy of Q2, Q3, Q5 or Q6 must
not prevent use of the bypass mechanism.

24.5.4 A normal transfer path always exists between the two
VT-users and is always used for sequenced (FIFO: first-in-
first-out) transfer of update requests from "normal” or *high"
queues.

24.5.5 If the Urgent Data functional unit has been selected, a

special transfer path exists as well and is then always used for
sequenced FIFO transfer of update requests from the "urgent”

51


https://iecnorm.com/api/?name=bb071dcf39ca1289f687738fc1ef9984

ISO/IEC 9040:1997(E)

Table 16 — Summary of actions of service provider with regard to delivery control
and access-right transfer

© ISO/IEC

S-mode A-mode
- . Issue VT-DATA followed | Issue VT-DATA followed
Explicit Delivery by VT-DELIVER.ind’n by VT-DELIVER.ind'n
Issue VT-DATA followed
— NS
ACTESS-TIgHTt tramster indication
l o
m  UpdatetoTrigger CO lsste VIIDATAOIoWSd | Issue VT-DATA.indica-
P indication tion
c'; Due to other VT-services
|
T Issue VT-DATA.indica- Isstie VT-DATA.indica-
1. VI-RELEASE request tion followed by the indi- | tion followed by the indi-
D 2. VT-START-NEG.request | cation for the requested cation for the requested
E 3. VT-SWITCH- service. service.
L PROFILE.request
|
Vv
E 4. VT-RELEASE.response
v (accept Issue VT-DATA.indica- | Issue VT-DATA.indica
5. VT-START-NEG.response | tion followed' by the con- | tion followed by the con-
(accept) firm fordhe requested firm for the requested
§ 6 VI-SWITCH-PROFILE | service service.
N .response (accept)
R 7. VT-RELEASE response
(refuse)
0 Issue the confirm for the Issue the confirm for the
L 8. VT-START-NEG.response | requested service requested service
(refuse) (VT-DATA.indication is (VT-DATA.indication is
9. VT_SWITCH-PROFILE not forced) not forced)
.response (refuse)
NOTE - VT-DATA-indication is issued only if one or more update items are present.
queue; if it does not exist; the normal path will be used for such 24.5.8 As updates are received from the transfer path(s), they
updates. are entered into the update indication queue|Q4, Q5 or Q6
corresponding to the update priority

24.5.6 The special transfer path, if it exists, has the property
that it guarantees that updates submitted to it will always be
delivered before subsequent "normal” updates; They may
overtake earlier "normal” updates if these are delayed for any
reason.

24.5.7 The action of a stimulus to force "deliver”, see 24.2,
24.3 and 24.4, causes a deliver mark to be placed in Q3 and
all update request queues to be emptied to the transfer path
as in 24.5.3 through 24.5.5, until the "deliver" mark is submit-
ted to the normal path.

NOTE - An explicit stimulus to deliver by VT-DELIVER request must
be distinguished in the transfer mechanism so that a VT-DELIVER
indication can be generated in the correct circumstances.
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24.5.9 The three update indication queues are serviced inthe
manner described in 24.5.3, but if "quarantine-delivery-con-
trol* is in force, no updates will be taken from Q6 until a
"deliver" mark is received from the transfer path, see 24.5.7
and 24.5.10. If "no-delivery-control” is in force, see 24.1, each
update is issued as a VT-DATA indication to the "receiving”
VT-user.

NOTE — See the note in 24.5.3.

24.5.10 A "deliver" mark causes the three update indication
queues to be emptied in the order Q4, Q5, Q6, i.e., releasing
any quarantining, and appropriate VT-DATA indications to be
issued, with "net-effecting” allowed only if "quarantine-deliv-
ery-control” is in force.
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VT-USER A
Updates from VT-DATA request
DO Cco cO CcO
\ normal high urgent
I 1 Ji
deliver
stimulus
Q3 Q2 FIFO
normal high urgent update
request
sfimulate
e i
delver mark available Simildr structure
Jotaul _ eists for
\ ranster Special transmission
Normal transfer transfer from MT-user B
path between path between to M[T-user A
VT-users VT:users
(optional,
steer on negotiated)
priority .
nomay/" high [gent VT SERVICE
delver PROVIDER
mAark
Q6 Q5 Q4
stimulate
delivery
. VT-'DATA indications with updates to appropriate objects
VT-DELIVER.ind (steered by object identifiers)
(condifional)
VT-USER B
Figure 8 - Queue handling mechanism
3 VT Services are conceptual and need not pe directly related to
25 Con munication Model protocol elements or seen as macro calls of an access method to the
service

The remaining clauses of this International Standard define
the Communication Facilities of the Virtual Terminal Service.

This International Standard uses an abstract model for com-
munication where interactions take place between the VT-us-
ers and the VT service provider. These interactions take the
form of services which pass information between a VT-user
and the VT service provider in VT service parameters.

NOTES

1 This model is equivalent to that in ISO/IEC 10731 except that it
does not define a layer boundary or service access points.

2 This communication model is identical to that shown in figure 2
and described in clause 12.

4 There are other equivalent sets of VT services which could provide
the same service facilities.

5 Only those services relating to communication between two VT-
users are defined. Services related to local conventions between the
VT-user and the service provider are not within the scope of this
Intemational Standard.

26 VT Services

Table 17 lists the services of the Basic Class Virtual Terminal
Service and the service facility to which each belongs. The
table also indicates whether the services are
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Table 17 - VT Services available with Functional Units
Functional Unit Facility Service Structure Clause
Kemel Establishment VT-ASSOCIATE Cnf,Seq,Nds 28.1
Termination VT-RELEASE (only Cnf,Nsq,Nds 29.2
immediate release)
VT-U-ABORT Ncf,Nsq,Dst 29.3
VT-P-ABORT Prl,Nsq,Dst 294
Delivery Control VT-DELIVER Ncf,Seq,Nds 32.1
VT-ACK-RECEIPT Ncf,Nsq,Nds 322
Dialogue VT-GIVE-TOKENS Ncf,Seq,Nds 33.1
Marmganmu
VT-REQUEST-TOKENS Ncf,Seq,Nds 332
Data Transfer VT-DATA Ncf,Csq,Nds 311
Switch Profi Switch Profile VT-SWITCH-PROFILE Cnf,Csq,Nds 30.1.1
Negoﬁati(F Negotiation
Multiple |ntel'action Multiple Interaction VT-START-NEG Cnf,Csq,Nds 30.2.1
Negotiatign Negotiation
VT-END-NEG Cnf,Seq,Nds 30.2.
VT-NEG-INVITE Nct,Seq;Nds 30.2.3
VT-NEG-OFFER Ncf;Seq,Nds 30.2.4
VT-NEG-ACCEPT Nct,Seq,Nds 30.2.5
VT-NEG-REJECT Ncf,Seq,Nds 30.2 .6
Negotiated Termination VT-RELEASE (adds Cnf,Seq,Nds 29.2
elease negotiated release)
Urgent Datg Data Transfer VT-DATA (gn'ority Ncf,Nsq,Nds 311
“urgent” COs.only)
Break Interrupt VT-BREAK Cnf,Nsq,Dst 34.1
Exceptions Exception VT-P:EXCEPTION Prl,Nsq,Dst 35.1
Reporting
Key for Strufture abbreviations:
a) Cnf : Confirmed Service e) Nsq : Non-sequenced Service
b) Ncf : Non-confimed Service f) Dst : Destructive Service
c) Prl : Provider-initiated Sefvice g) Nds : Non-destructive Service
d) Seq : Sequenced Service h) Csq : Conditionally sequenced Service
a) confirmed, rjon-confirnied-or provider initiated (see The VT services defined in clauses 28 through 33 use the
ISO/IEC 10731), following notation in specifying the service parameters for
each service:
b) sequenced, qondijtionally sequenced or non-sequenced
(see definitior}s\in.3.3.35, 3.3.36, and 3.3.37), M : Presence of service parameter is mandatory

¢) destructive or non-destructive (see definitions in 3.3.38 and
3.3.39).

The availability of some of these VT services is subject to one
or more of the optional VT functional units having been se-
lected during VT-association establishment, see clause 10.
Table 17 lists the functional units and the VT services which
become available with each functional unit.

The VT services are comprised of VT service primitives. A
service primitive is a distinct part of a service and is a logically
instantaneous and indivisible event which may not be inter-
rupted by another event. See ISO/IEC 10731 for definitions of
the structure and other characteristics of service primitives.
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O : Presence of service parameter is a user-option

C : Conditional service parameter (the text defining the
service indicates whether the service parameter is pre-
sent; a service parameter may be both conditional and a
user-option)

A : Service parameter specified by ISO/IEC 8649 (ACSE)

= : Service parameter value is unchanged by the service
provider

blank : Service parameter is absent.
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NOTE - In some cases, services with a confimed structure may not
result in the issue of an indication primitive (and hence there is no
response primitive). For example, when the VT-user initiates a service
with service parameters in the request primitive which are not sup-
ported by the service provider, and therefore the service is completed
by the service provider generating a confirm primitive (indicating
failure) without involving the peer VT-user.

27 VT service sequences

27.1 Phases

ISO/IEC 9040:1997(E)

27.2 Phase transitions

The valid transitions between the phases of the VT Service
provider are shown in figure 9. The transitions are labelled T1,
T2, ..., T14 and the events and conditions causing these
transitions are:

T1: use of the VT-ASSOCIATE service where VT-result is
"failure";

T2: use of the VT-ASSOCIATE service where VT-result is
"success”, i.e., a full-VTE is established;

I3 1

here VT-resultis

The normal progress of the Basic Class Virtual Terminal
service is illystrated in figure 9 in terms of the transitions
between the phases of the VT service provider.

The phases gf the service provider are:

a) the Idle phase in which no VT-association exists;

b) the Data Handling phase in which a VT-association is
being usefi for the exchange of information between VT-
users;

¢) the Negotiiation Active phase in which the muiltiple inter-
action nedotiation (MIN) services are being used to create
anew VTE;

d) the Negoftiation Quiescent phase in which neither data
handling ¢r active MIN negotiation is in progress. It is the
only valid [phase when a full-VTE does not exist and MIN
negotiation is not in progress.

7]

"success-with-warning”, i.e., a full-VTE is not established;

T4: use of VT-RELEASE service Where [VT-result is "suc-

cess”;
T5: use or occurrence of VT:U-ABORT or|VT-P-ABORT serv-
ice;
T6: use of VT-SWITCH-PROFILE service where VT-resultis
"success”, i.e., the'néw full-VTE is estaljlished;

T7: any of the following events:

a) use of.VT-RELEASE service where VJ-resultis “fail-
ure” (ie., the VT-association is retairjed,

b)/use of VT-SWITCH-PROFILE service Where VT-result
is “failure”, i.e., a new full-VTE is not|established,

¢) use of VT-START-NEG service where|VT-resultis “fail-
ure”, i.e., a draft-VTE is not established;

IDLE

T3 T2
T4 m T4 15
T5 NEGOTIATION
)\ QUIESCENT
T12 DATA 114
To T8 HANDLING

T10
T5 NEGOTIATION

ACTIVE T

T13

Key:
STATE

—_—>
TRANSITION

Figure 9 - Phases of the VT Service
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T8: use of VT-START-NEG service where VT-resultis "suc-

cess’, i.e., a

draft-VTE is established (see note 1);

T9: use of VT-END-NEG service where VT-result is "suc-

cess-with-warning”

, i.e., no draft-VTE now exists and a

return to Data Handling phase is not agreed (or not possi-
ble) (see note 2);

T10: use of
"success”,

VT-START-NEG service where VT-result is

i.e., a draft-VTE is established (see note 1);

T11: use of VT-END-NEG service where VT-resultis "suc-
cess" (see note 2);

T12: use of
cessful);

T13: use of

Y T-END-NEG service where VT-result is "fail-

ure” (see note 2);

T14: use of

sultis "failuref.

Where a phase

/T-START-NEG Or VT-RELEASE where VT-re-

fransition is caused by a confirmed service,

the change of phase occurs at the initiator on receipt of the
confirm and at the responder on sending the response.

Where a phase transition is caused by an unconfirmed service,
the change of pHase occurs on sending the request or receiv-
ing the indicatior) as appropriate.

NOTES

1 The choices of|draft-VTE for transitions T8 and T10 are defined in

30.2.1.

2 The conditions| under which VT-END-NEG service results in VT-
result values “sucgess”, "success-with-waming" and “failure” are de>

finedin 30.2.2.
3 The precise m

bment when a phase change occurs is, in general,

different for the two VT-users, so that the two VT-users can be
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transiently in different phases. The rules in 27.4 and 27.5 ensure that
VT-users do not need to take account of this.

27.3 Ownership of the WAVAR access-right

In S-mode, the WAVAR access-right is owned by at most one
VT-user at any one time. In A-mode, neither VT-user owns the
WAVAR access-right.

The ownership of the WAVAR access-right after vT-ASSOCI-
ATE or VT-BREAK is defined in 28.1.3 and 34.1.3. Otherwise,
a VT-user becomes owner of the WAVAR access-right only

nd relinquishes

ownership either by sendmg avrT- GIVE TOKEN$ request or by
updating a control object with trigger characteri
and 33.1.4.

NOTE - While the VT-GIVE-TOKENS is in transit, neith

the WAVAR access-right.

ic, see 31.1.4

br VT-user owns

27.4 Availability and-usage conditions of VT
services

The availability ofthe' VT services is dependent on the phase
that is currently-active as shown in table 18.

The following general rules also apply to the usage of the VT

services:

a) VT-U-ABORT and VT-P-ABORT are not suljject to any re-
strictions and may be initiated at any time;

b) in S-mode, a confirmed service, except VT-BREAK, and
VT-DELIVER may be initiated by a VT-user onfy if the WAVAR
access-right is owned by that VT-user;

€) no service, except VT-BREAK or VT-DATA ypdating "high"

or “urgent” priority control objects, may be
VT-user if that VT-user has initiated a VT-DE

Table 18 - ‘Availability of VT Services according to Phase

initiated by a
LIVER request
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DATA NEGOTIATION | NEGOTIATION
SERVICE IDLE HANDLING ACTIVE QUIESCENT

VT-ASSOCIATE AVAILABLE - - -
MVT-RELEASE - AVAILABLE - AVAILABLE
VT-U-ABORT - AVAILABLE AVAILABLE AVAILABLE
VT-P-ABORT - AVAILABLE AVAILABLE AVAILABLE

[T-SWITCH-PROFILE — AVAILABLE — AVAILABLE
VT-START-NEG - AVAILABLE - AVAILABLE
VT-END-NEG - - AVAILABLE -
VT-NEG-INVITE - - AVAILABLE -
VT-NEG-OFFER - - AVAILABLE -
VT-NEG-ACCEPT - - AVAILABLE -~
VT-NEG-REJECT - - AVAILABLE -
VT-DATA - AVAILABLE - -
VT-DELIVER - AVAILABLE - -
VT-ACK-RECEIPT - AVAILABLE - -
VT-GIVE-TOKENS - AVAILABLE AVAILABLE AVAILABLE
VT-REQUEST-TOKENS - AVAILABLE AVAILABLE AVAILABLE
VT-BREAK - AVAILABLE - -
VT-P-EXCEPTION - AVAILABLE - -
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primitive in which VT-ack-request service parameter takes
value “acknowledgement” and a VT-ACK-RECEIPT indica-
tion primitive has not been received.

d) in the event of collision of VT-SWITCH-PROFILE request,
VT-START-NEG request or VT-RELEASE request with VT-
BREAK, the VT-BREAK wins and is performed, see 34.1.
Unlike other collisions (see 27.5), a confirm primitive is not
generated for the destroyed request.

e) in the event of a collision of VT-SWITCH-PROFILE.request,
VT-START-NEG.request or VT-RELEASE.request with VT-P-
EXCEPTION, the VT-P-EXCEPTION wins and is performed,
see 35.1. ike other collisions (see 27.5), a confirm

ISO/IEC 9040:1997(E)

2 A VT-DELIVER which does not have VT-ack-request with value
*acknowledgement” does not cause collision. Both services (i.e., the
VT-DELIVER and the confirmed service) are allowed to proceed inde-
pendently with their normal effects.

3 A collision between VT-BREAK and any other service primitive,
except VT-P-ABORT, VT-U-ABORT and VT-P-EXCEPTION is re-
solved in favour of the VT-user issuing the VT-BREAK.

4 The VT-user which issued a VT-DELIVER request which won a
collision receives no notification that a collision occurred.

5 Acollision between VT-P-EXCEPTION and any other service primi-
tive, except VT-P-ABORT, VT-U-ABORT and VT-BREAK is resolved
in favour of the VT-P-EXCEPTION.

primitive is|not generated for the destroyed request.

In S-mode, a fonfirmed service does not cause ownership of
WAVAR to be feassigned.

27.5 SerMice collisions in A-mode

In A-mode, bgth VT-users are permitted, subject to the rules
in 27.4, to isspe request primitives for the confirmed services
VT-RELEASE, VT-SWITCH-PROFILE and VT-START-NEG at any
time. The seryice provider will resolve collisions of such re-
quests in favpur of one of the VT-users. The VT-user which
has lost the cqllision receives the appropriate confirm primitive
with VT-resulf value “failure"” and VT-provider-failure-reason
detected", followed by the indication primitive
for the winning service.

The service pfovider also detects a collision when one of these
service request primitives collides with a VT-DELIVER request
for which the| VT-ack-request service parameter takes value
“acknowledgment”. The service provider attempts to-resolve
this collision if favour ofthe initiator of the VT-DELIVERrequest.
The VT-user which has lost the collision receives the appro-
priate confirm primitive with VT-result value *failure” and VT-
provider-failure-reason value "collision détected". This primi-
tive will be issued to the VT-user before the indication primitive
for the VT-DELIVER (which won the cellision) is issued to this
VT-user. The|VT-user receiving-such a confirm primitive may
not initiate anjy further primitives-(other than VT-U-ABORT) until
the indicatior] for the colliding, VT-DELIVER request has been
received.

However, for|a VT-DELIVER request where the VT functional
unit Negotiated/Release has not been selected, the VT-RE-
LEASE will pfoceed and thus the VT-user which issued the

28 Establishment facility

This clause defines the VT serviee which sypports the Estab-
lishment facility, see 7.1.

28.1 VT-ASSOCIATE service

28.1.1 Purpose

To establish-a VT-Association.

28.1.2 Structure
See table 17.

28.1.3 Service Parameters

Table 19 specifies the service pargmeters for the
VT-ASSOCIATE service together with an ipdication of when
each parameter is required, see clause 26.

28.1.3.1 Called Application Entity Title |is the application

entity title of the application entity with which a VT-association
is to be established.

Table 19 - VT-ASSOCIATE service parameters

VT-DELIVER will receive the VT-RELEASE indication instead of
the expected VT-ACK-RECEIPT indication. The initiator of the
VT-RELEASE will receive the VT-DELIVER indication but cannot
respond to the acknowledgement request.

No implicit delivery occurs as a result of a service request
rejected due to a collision.

Refer to 29.3.4 and 29.4.4 for the cases of collision with
VT-U-ABORT and VT-P-ABORT.

NOTES

1 Collisions of these confirmed services with VT-DELIVER do not
occur in S-mode since the rules in 27.4 use ownership of WAVAR as
a condition for the initiation of any of these services.

Parameter Name Req. | Ind. || Rsp. | Cfm.
Called Application Entity
Tite A A=
Calling Application Entity
Title A A=
Bty Tes /pPicaton A | A
VT-class M M=
VT-functional-units (o} o (o] (o}
VT-mode M M=
VT-WAVAR-owner C C= C C=
VTE-profile-name (0] O=
VTE-profile-arg-offer-list C C
VTE-profile-arg-value-list C C=
VT-result M M
VT-user-failure-reason C C=
VT-provider-failure-reason C
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28.1.3.2 Calling Application Entity Title is the application
entity title of the application entity initiating this VT-association.

28.1.3.3 Responding Application Entity Title is the appli-
cation entity title of the application entity responding to a
VT-association request.

28.1.3.4 VT-class specifies the virtual terminal service class
to be used on the VT-association; for this International Stand-
ard, it is always set to the value "BASIC".

28.1.3.5 VT-functional-units is an optional service parame-
ter which allows the VT-users to negotiate which functional

© ISO/IEC

the initial ownership of the WAVAR access-right. It is only
applicable if the value of service parameter VT-mode is "S-
mode” or "either-S”. The value in a request/indication is one
of the values:

a) "initiator-side”;
b) "acceptor-side”;
c) "acceptor-chooses”.

When the initiating VT-user designates the initial owner of the
WAVAR access-right, i.e., a) or b), the response/confirm primi-
tlves contain the same values as the request/mdncatnon primi-

units of the VT dervice will be used, see clause 10. Its value
is a list taken from the symbolic values contained in the
following list:

a) Switch Profile Negotiation

b) Switch Profile and MIN negotiation
c) Negotiated Release

d) Urgenmt Data

e) Brea

f Enhapced Access-rules

o) Structured Control Objects

h) BlocKs

i) Field$

) Refefence Information Objects
k) Ripple

) Exceptions

m) Contéxt Retention

Each VT-user specifies, in request or response primitive as
appropriate, the|set of functional units it has available and is
willing to use. THe service provider may reduce these sets and
if so will remove the same functional units fromeach set before
issuing the indicsition or confirm primitive. The'set of functional
units available fgr the VT-association is that which is common
to the indication|and confirm primitives:

28.1.3.6 VT-mqde is a mandatery service parameter which
enables the initjating VT-user-to select the initial mode of
operation and whether mode switching will be allowed during
the lifetime of the VT-association. There is no return value in
the response off confirmation primitives; if the peer VT-user
cannot accept the‘value, the assocuatlon must be refused. It
takes a value from:-the set (*S-mode”— de""oi .
“either-A”).

Values "S-mode” and "either-S" initiate a S-mode VT-associa-
tion; values "A-mode" and "either-A” initiate an A-mode VT-as-
sociation, see clause 8. Values "S-mode" and "A-mode” do not
allow mode switching; values "either-S" and "either-A" do
allow mode switching. When one of "either-S” or "either-A" is
in use, a VT-user may switch modes for a VT-association by
using the negotiation facilities to negotiate a new VTE based
on a VTE-profile which specifies another mode. This service
parameter implicitly determines the access-rules which are
initially available for the VT-association (see clauses 8 and 9).

28.1.3.7 VT-WAVAR-owner is an optional and conditional
service parameter which enables the VT-users to negotiate
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the acceptmg

parameter is omitted from the request)\it ig treated as if
"acceptor chooses" had been specified: The parameter may

be formed.\f absent, the service provider seldcts the default
VTE-profile’ appropriate to the mode of opergtion, see an-
nexA.

If the value of VT-mode is "A-mode” or "eithef-A", any value
of the VT-profile-name parameter which specifies an S-mode
profile is invalid. If the value of VT-mode i$ "S-mode” or
“either-S", any value of the VT-profile-name pgrameter which
specifies an A-mode profile is invalid.

Note — This rule applies to VT-ASSOCIATE only, nofto VT-SWITCH-
PROFILE nor to VT-START-NEG which reference this subclause.

28.1.3.9 VTE-profile-arg-offer-list may only|be used if the
named VTE-profile is a parameterised VTE-prqfile. This serv-
ice parameter is a list of items where each item|in the list must
be one of the following:

- a single VTE-profile-argument value;
— a list of VTE-profile-argument values;
— arange of VTE-profile-argument values.

Each item is |dentmed by its VTE-parameter fidentifier or its

s r appropriate, see the
VTE proﬂle-arg va/ue-//stserwce parameter. The items in this
list supply the "offer" values for the VTE-profile arguments in
a parameterised VTE-profile and may not include other VTE-
parameters.

NOTE — Where a VTE-profile so permits, a particular VTE-profile
argument can occur in a number of different items. These represent
distinct offers for a multiple capability as defined in the VTE-profile
definition; each can itself be a multiple offer.

It is permissible to omit this service parameter, in which case
the peer VT-user may choose any valid values for the VTE-
profile arguments, i.e., as defined in the VTE-profile definition.
Similarly, if the item for any VTE-profile argument is absent,
the choice is left open.
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28.1.3.10 VTE-profile-arg-value-list is a list of items where
each item is a single value for a profile argument identified by
its VTE-parameter identifier or its special-profile-argument
identifier. Where the value of VT-resultis "success”, this is a
mandatory parameter for the reasons stated in the note. When
the value of VT-result is "success-with-warning”, this is an
optional parameter as missing argument values may be sup-
plied through negotiation (defaults are not assumed for the
reasons stated in the Note). When the value of VT-result is
“failure”, this parameter is not present as the values it contains
are not needed.

The items in the
profile argumgnts and may not mclude other VTE- parameters
nor contain vajues outside the range of freedom for the corre-
item|in the VT-profile-arg-offer-list.

NOTE - The s
VTE-profile-arg
the values in

receives the in
unique value is

rvice provider may itself reject a unique value in the
offer-list or reduce a list or range, but does not alter
E-profile-arg-value-list. Since the VT-user which
ication primitive is not able to tell whether or not a
jiue to the service provider reducing a more open offer
to the unique vplue, it is necessary for the value list to be always
retumed in casq the request issuer did make a multiple offer and thus
needs to know the choice.

ltems in this |list are of the form <VTE-param-ident, VTE-
parameter-value> where VTE-param-ident is the name for a
VTE-parametg¢r in the directed graph and VTE-parameter-
value is a valiq value for the VTE-parameter. In the case where
an item is a |special-profile-argument (i.e., is not from the
directed graph), it takes the form <special-profile-arg-ident,
special-profilerarg-value> where special-profile-arg-ident has
the symbolic form "Pp-n" where n is an integer defined in.the
VTE-profile d¢finition and special-profile-arg-value is a.\valid
value as defined in the VTE-profile definition. List items'in the
VT-profile-argtoffer-list and VT-profile-arg-value-list’ service
parameters fqr special-profile-arguments are always one of
the ASN.1 priritive types BOOLEAN, INTEGER, PrintableString
or OBJECT IDENTIFIER.

28.1.3.11 VTiresultindicatesthe reSult of the service; ittakes
one of the values "success”, "success-with-warning” or "fail-
ure”. If the value is "success”, neither VT-user-failure-reason
or VT-providey-failure-reason-is'present.

28.1.3.12 VTluser-failure-reason is optional and may be
provided if V[T-resulft\is not "success”, due to the VT-user
rejecting the YT-ASSOCIATE. It can contain either (or both) a
symbolic valup as-defined for VT-provider-failure-reason, ex-
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— "VT-ASSOCIATE-data-too-long";
— "mode-of-operation-not-supported".

28.1.4 Usage
The rules of 27.4 apply to this service.

This service may be initiated by a VT-user at any time; sub-
sequently, no further service requests are accepted from the
initiating VT-user until one of the following occurs:

a) the VT- assocuatlon |s accepted by the peer VT-user and is

wnth-warmng )

b) the VT-associationisrefused by the-peer YT-user returning
VT-result value “failure”;

¢) the VT-association is refused by the sefvice provider re-
turning VT-result value "failure”;

d) the VT-association establishment is terrinated by either
VT-user initiating the VT-U-ABORT servic

e) VT-associationestablishment is terminated by the service
provider initiating the VT-P-ABORT service.

NOTE — While’it is not enforced, the recommenyded method for an
accepting' WT-user to refuse to establish a VT-apsociation is to set
VT-restitto “failure” in a VT-ASSOCIATE responsg. (Though not rec-
ommeénded, a VT-U-ABORT may also be used.)

28.1.5 Effects:

28.1.5.1 The service parameter values given in a response
primitive are delivered unchanged to the peer VT-user in a
confirm primitive and are deemed to apply t¢ the VT-associa-
tion if this has been accepted.

ATE confirm, the data handling phase is entefed. If the request
contained any open choices, lists or ranges ip the VTE-profile-
arg-offer-list, a response with the value "sudcess” is required
to contain specific values for these chosen| from the offered
lists or ranges. The VT-context-value is set [o its initial value,
see 13.1 and 20.2.4.

28.1.5.2 If VT-result has the value "sucoes];s' in VT-ASSOCI-

28.1.5.3 If the accepting VT-user is unable fo find an accept-
able choice from any of the lists or ranges pf the VT-profile-

cept "VT-ASSOCIATE-data-too-long”, or an ASN.1 Printable-
String.

28.1.3.13 VT-provider-failure-reason contains the provider
supplied rejection reason if VT-resultis not "success”, due to
the service provider rejecting the VT-ASSOCIATE; values are
symbolic:

"VTE-incomplete";

"VTE-parameter-not-supported”;
"VTE-parameter-combination-not-supported”;
"VTE-profile-not-supported"”;

|

arg-offer-list or cannot accept a single offered value, a re-
sponse "success-with-warning” may be uped, provided at
%LMLMQOWDAMDJ units has been

selected. This indicates a transfer to the Negotiation Quies-
cent phase.

28.1.5.4 If VT-resulthas value "failure” in the VT-ASSOCIATE
confirm, all effects of the service are cancelled and there is no
change of phase. The initiation of VT-U-ABORT by either VT-
user, or VT-P-ABORT by the service provider, has a similar
effect.

28.1.5.5 The value of VT-mode service parameter deter-

mines the initial mode of operation and whether this can be
changed during the VT-association.
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29 Termination facility

This clause defines the VT services which support the termi-
nation facility, see 7.2.

29.1 Services
Termination is achieved using one of the three termination
services:

a) VT-RELEASE service, which enables a user-requested
orderly termination of the VT-association with no loss of

© ISO/IEC

29.2.3.3 VT-provider-failure-reason contains the provider
supplied rejection reason if VT-result is “failure”, due to the
service provider rejecting the VT-RELEASE; value is symbolic:

- "collision-detected" (A-mode only).

29.2.4 Usage and effects

-

lan wisln o A8 N7 "
ne ruies o1 ¢/ nd27.5a

N
[}

If VT-resultis "success”, the VT-association is terminated and
the VTE and VT-context-value become undefined. if VT-resuit
is "failure” due to the VT-user receiving the indication primitive

data; this is refusable if the appropriate functional unit is
selected (see(29.2);

b) VT-U-ABORT service, which effects a user-requested im-

mediate termjination of the VT-association with possible
lnge of data (¢ao 29 )

VOO VI UQwR \PUV L.y,

¢) VT-P-ABORT| service, which notifies the users of an imme-
diate termingtion of the VT-association by the service

To terminate thel VT-association. The VT-Association may be
terminated in anfagreed and orderly manner if the Negotiated
Release functional unit is selected. If the Negotiation Release
functional unit is|not selected, the release is unconditional.

29.2.2 Structure
See table 17.

29.2.3 Servige parameters
Table 20 specifies the service parameters\ior the VT-RE-

LEASE service| together with an indication of when each
parameter is required, see clause 26:

Table 20 { VT-RELEASE service parameters

refusing to accept the Release, the VT Service is restored to
the VT-context-value existing before the service was initiated;
the VT-user-failure-reason service parameter may optionally
be used to convey a reason for the refusal. Refusal by the
VT-user is possible only if Negotiated Release|functional unit
is selected.

Clause 24 defines the implicitdelivery caused by this service.

NOTE - If the Negotiated,Release functional unit is [not selected the
release request cannot be refused but the accepting VT-user deter-
mines when the rélease actually occurs, i.e., this|is not until the
response primitiye'is issued.

29.3 -VJ-U-ABORT service
29.3.1 Purpose
To terminate the VT-association with immediafe effect.

29.3.2 Structure
See table 17.

29.3.3 Service parameter
Table 21 specifies the service parameter for the VT-U-ABORT

service together with an indication of when the parameter is
required, see clause 26.

Table 21 - VT-U-ABORT service pdrameter

29.2.3.1 VT-result takes one of two values, "success" and
*failure”. If VT-resulthas value "success", neither VT-user-fail-
ure-reason nor VT-provider-failure-reason take a value.

29.2.3.2 VT-user-failure-reason may optionally contain the
VT-user supplied rejection reason as an ASN.1
PrintableString if VT-result is "failure”, due to the VT-user
rejecting the VT-RELEASE.
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Parameter Name Req. | Ind.
Parameter Name Req.| Ind. |Rsp.| Cfm.
VT-user-failure-reason [6) O=
VT-result M M=
VT-user-failure-reason Cc C=
VT-provider-failure-reason C
VT-user-failure-reason may optionally contain the VT-user

supplied rejection reason as a non-null ASN.1 PrintableString.

29.3.4 Usage and effects

A VT-user may issue a VT-U-ABORT request primitive at any
time. Effects are not necessarily sequenced with regard to
other services; the request may be given priority by the service
provider and therefore be destructive of other VT services. The
VT-association is broken and the VTE and VT-context-value
become undefined.
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Use of this service takes precedence over and cancels any
other service with which it collides except VT-P-ABORT and
VT-U-ABORT. The VT-U-ABORT indication is delivered unless
that VT-user has issued a VT-RELEASE response with VT-re-
sult "success” or VT-ASSOCIATE response with VT-result "fail-

ure-.

In case of collision of two VT-U-ABORT requests, neither VT-U-
ABORT indication primitive is delivered, but the service termi-
nation does occur.

If a VT-U-ABO
ABORT, the

with an occurrence of VT-P-
_U-ABORT indication is superseded, see 29.4.4.

NOTE - Due tq these potential collisions, delivery of the VT-user-fail-
ure-reason seryice parameter content is not guaranteed and non-de-
livery is not nofified to the issuing VT-user.

29.4 VT-P-ABORT service

29.4.1 Pufpose

terminated due to an irrecoverable VT service provider or

To notify tri‘ VT-users that the VT-association has been
lower layer sgrvice exception condition.

29.4.2 Structure

See table 17

29.4.3 Seyvice parameter

Table 22 spédcifies the service parameter for the VT-P-ABORT
service together with an indication of when.the' parameter is
required, se¢ clause 26.

Table[22 - VT-P-ABORT service parameter

Parameter Name Ind. | Ind.

VT-reason C C

ISO/IEC 9040:1997(E)

30 Negotiation facilities

This clause defines the VT services which support the nego-
tiation facilities, see 7.3 and 10.1.

30.1 Switch Profile negotiation
30.1.1 VT-SWITCH-PROFILE service

30.1.1.1 Purpose

i ted from a named
VTE-profile.

30.1.1.2 Structure

See table 17.

30.1.1.3 Service parameters
Table 23 specifies the service parameters for the VT-SWITCH-

PROFILE service(together with an indicatjon of when each
parameter is required, see clause 26.

Table 23 - VT-SWITCH-PROFILE service parameters

Parameter Name Req. | Ind. || Rsp. | Cfm.
VTE-profile-name (0] O=
VTE-profile-arg-offer-list C Cc
VTE-profile-arg-value-list C C=
VT-result M M=
VT-user-failure-reason C C=
VT-provider-failure-reason C
VT-object-retention-list (¢] (o} C C=

30.1.1.3.1 The definition and use of servic¢ parameters VTE-
profile-name, VTE-profile-arg-offer-list,|and VTE-profile-
arg-value-list is identical to that defined for VT-ASSOCIATE in
28.1.3. The service provider may reduce the values or ranges
contained in the request primitive before isguing the indication
primitive.

30.1.1.3.2 VT-result takes one of the v3lues "success” or
“ailure” I VT-n - , neither VT-user-

VT-reason contains the reason for the abort if one is available
from the entity generating the abort; values are symbolic:

- "VT-protocol-error”,
— "local-error".

29.4.4 Usage and effects

This service is available at any time. Effects are destructive
over any other service which may be in process of execution.
A VT-P-ABORT indication is not delivered to a VT-user which
has issued a VT-U-ABORT request, a VT-RELEASE response
with VT-result "success” or VT-ASSOCIATE response with VT-
result "failure”. The VT-association is broken and the VTE and
VT-context-value becomes undefined.

failure-reason or V'T-provider-failure-reason are present.

30.1.1.3.3 VT-user-failure-reason is optional and may be
provided if VT-result is “failure”, due to the VT-user rejecting
the VT-SWITCH-PROFILE. It can contain either (or both) a
symbolic value as defined for VT-provider-failure-reason, ex-
cept "collision detected”, or an ASN.1 PrintableString.

30.1.1.3.4 VT-provider-failure-reason contains the provider
supplied rejection reason if VT-result is "failure”, due to the
service provider rejecting the VT-SWITCH-PROFILE; values are
symbolic:

— "collision-detected” (A-mode only);

— "VTE-parameter-value-not-supported”;

- “VTE-parameter-value-combination-not-supported”;
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~ "VTE-profile-not-supported";

- "VTE-incomplete".

30.1.1.3.5 VT-object-retention-list may only be present if
the Context Retention functional unit is selected. This parame-
ter is then optional and if present in a request contains a list of
the names of those DOs and COs whose contents are re-
quested to be retained. This parameter is present in the
indication and response if and only if it is present in the request.
It is present in the response or confirmation if and only if it is
present in the request and VT-result="success". The service

© ISO/IEC

30.2 Multiple interaction negotiation

30.2.1 VT-START-NEG service

30.2.1.1 Purpose

To negotiate a transition to Negotiation Active phase and,
optionally, name a VTE-profile to be used as the initial draft-
VTE for MIN.

30.2.1.2 Structure

See-table—#
MG 1T,

provider may reduce
pending on its dapability and on the specific items being
negotiated. The list may be reduced to the empty list. The peer
VT-user may further reduce this list. The service provider must
not change this parameter as provided in the response when
delivering the corffirmation.

30.1.1.4 Usage|and effects
The rules of 27.4|and 27.5 apply to this service.

The VT-context-vialue is saved while the VT-SWITCH-PROFILE
service is perfornped. VT-result value "success” indicates that
the requested swjtch of profile has been made; the reset-con-
text is set from the new full-VTE. The new full-VTE is installed
as current-VTE with the VT-context-value set to its initial value
for this full-VTE, [see 13.1.1 and 20.2.4, except that objects
listed in VT-objgct-retention-list take their values from the
saved VT-context-value.

If a full-VTE, accgptable to both the service provider and the
accepting VT-usger, cannot be constructed from the service
parameters in the request primitive, then the service must be
refused with VT-fesult value "failure”. All effectsof the service
are annulled and the VT-context-value is\restored as though
the request had never been issued exCept that the provisions
in clause 24 for implicit delivery apply;to this service.

The VT-object-rgtention-listparameter is used when it is de-
sired to retain the contents-of certain VT objects across an
instance of the |VT-SWITCH-PROFILE service. The service
provider and/or the_peer VT-user may decide that it is not
possible to retai ific i isted in this

30.2.1.3 Service parameters

Table 24 specifies the service parameters for the VT-START-
NEG service together with an indication of when each parame-
ter is required, see clause 26.

Table 24 - VT-START-NEG service parameters

Parameter Name Req. | Ind. | R$p. | Cfm.
VTE-profileshame (0] O=
VTE-profile-arg-offer-list C C
VTE:profile-arg-value-list o] C=
VTresult M M=
VT-user-failure-reason C C=
VT-provider-failure-reason C

30.2.1.3.1 The use of service parameters VTE-profile-name,
VTE-profile-arg-offer-list and VTE-profile-arg-value-list is
identical to that defined for VT-ASSOCIATE in 28,1.3. The VTE
constructed from these service parameters i used as the
initial draft-VTE in MIN if the service is successful.

If the VTE-profile-name service parameter is not supplied, the
current-VTE is used as the initial draft-VTE.

If the VT-ASSOCIATE service returned a VT-result "success
with warning" and VT-provider-failure-reason| "VTE-incom-
plete”, the current-VTE may not be a full-VTE. Ir{ this case, the
current-VTE is defined by the VTE-profile named in the VT-
ASSOCIATE exchange together with those V|TE-parameter
values which were accepted from the VTE-prdfile-arg-value-

parameter; these items shall be removed from the VT-object-
retention-list parameter. For instance:

a) if the result of the use of this service is a change to the
VTE-parameters associated with a particular object, then
the contents of that object may not be retained;

b) some COs are part of a complex linked data structure.
Where that structure is changed as a result of the use of
this service, it may not be possible to retain the contents of
certain COs which are part of that linked structure.

When this service is completed and the resultant mode is
S-mode, the ownership of the WAVAR access right resides
with the initiator of the service.
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list, those VTE-parameters, for which values were not agreed
(i.e., had "null" values specified in the value list) during the
VT-association exchange, are undefined.

30.2.1.3.2 VT-result takes one of the values "success” or
“failure”. If VT-result has a value "success", neither VT-user-
failure-reason or VT-provider-failure-reason are present.

30.2.1.3.3 VT-user-failure-reason is optional and may be
provided if VT-resultis "failure”, due to the VT-user rejecting
the VT-START-NEG. It can contain either (or both) a symbolic
value as defined for VT-provider-failure-reason, except "colli-
sion detected”, or an ASN.1 PrintableString.

30.2.1.3.4 VT-provider-failure-reason contains the provider
supplied rejection reason if VT-result is "failure”, due to the
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service provider rejecting the VT-START-NEG; values are sym-
bolic:

— "collision detected" (A-mode only);

— "VTE-profile not supported".

NOTES

1 The VTE resulting from the service parameters in this service does
not need to be complete or acceptable to both VT-users since the
Negotiation Active phase enables further changes to be agreed before
the VTE is used as a full-VTE.

2 Special proﬁle arguments need to be negotlated wnh the VT-
START-NEG sprvice-when
these argumerits are not valid with other MIN services (see 30.3).

nterina-the Neqotiation Active phase 3

3 If VTE-proflle-name is not present and the current-VTE is used as
the initial draft-MTE, service parameters VTE-profile-arg-offer-listand
VTE-profie-arg-value-list are not used (see 28.1.3).

30.2.1.4 Usage and effects
The rules of 27.4 and 27.5 apply to this service.

VT-resultvalfie "success” indicates that the requested change
to the Negotiation Active phase has been made. For a VT-re-
sult with valug “failure”, the only effect of the service is implicit
delivery as defined in clause 24.

The VT-context-value is saved during the execution of the
VT-START-NEG service and the subsequent services up to and
including the|VT-END-NEG so that this VT-context-value may
be restored i{ a switch to use the draft-VTE resuiting from the
negotiation aks the new full-VTE is not made.

30.2.2 VT{END-NEG service

30.2.2.1 Pyrpose

To effect a synchronised termination of MIN and a transition
to the Data Handling phase.

NOTE - In sorpe circumstances, termination of MIN may not occur or
transition may pe to Negotiation Quie'scent phase.

30.2.2.2 Structure
See table 17|

30.2.2.3 Service parameters

Table 25 specifiesthe service parametersforthe VT-END-NEC
service together with an indication of when each parameter is
required, see clause 26.

30.2.2.3.1 VT-vte-choice indicates which of the available
VTEs may be chosen as current-VTE. It takes one of the
values "draft", "current” or "either”. This parameter must be
present on the response if it has value "either” on the request
and if VT-result does not have value "failure”; it must not be
present in other cases. On the response, the value must not
be "either".

30.2.2.3.2 VT-failure-allowed is optional and takes one of
the values "yes" or "no". "No" indicates the initiator is forcing
negotiation to end, i.e., return is to either the Data Handling
phase or to the Quiescent phase. "Yes" indicates the re-

ISO/IEC 9040:1997(E)

Table 25 - VT-END-NEG service parameters

Parameter Name Req.| Ind. |Rsp. | Cfm.
VT-vte-choice M M C C=
VT-failure-alliowed (o] O=
VT-result M M=
VT-user-failure-reason C C=
VT-provider-failure-reason c
VT-object-retention-list (0] C C C=

sponderm (T-rg o-faillure=in-order to remain in the

Negotnatnon Actnve phase If not present d value "no" is as-
sumed for this parameter. This parameter does not influence
whether or not the service provider-may set VT-result to
“failure”.

30.2.2.3.3 VT-result takesOne of the valueis "success", "suc-
cess-with-warning®, or "failure”. If VT-resull has a value "suc-
cess", neither VT-user-failure-reason or V[T-provider-failure-
reason take a value,

30.2.2.3.4 VT-user-failure-reason is optional and may be pro-
vided if VT+resultis not "success”, due to the VT-user rejecting
the VT-END-NEG. It can contain either (or| both) a symbolic
value.as defined for VT-provider-failure-reason or an ASN.1
PrintableString.

30.2.2.3.5 VT-provider-failure-reason con']ains the provider
supplied rejection reason if VT-resultis not|"success", due to
the service provider rejecting the VT-END-NEG; value is sym-
bolic:

- "VTE-incomplete™.

30.2.2.3.6 VT-object-retention-list is deflned as for the cor-
responding parameter on VT-SWITCH-PROHILE, see 30.1.1.

30.2.2.4 Usage and effects
The rules of 27.4 and 30.3 apply to this service.

If VT-vte-choice has value "draft” in the| request and the
draft-VTE is incomplete, the service providér will not generate
an indication, but will return a confirm with YT-result = "failure”
and VT-provider-failure-reason = "VTE-inc¢mplete”.

/T-vte-choice has value "either" in the request and the
draft-VTE is incomplete, then the service provider will set
VT-vte-choice on the indication to "current”.

The service provider will otherwise deliver the indication with
parameters equal to those on the request; the confirm will
always be identical to the response.

The resulting phase is determined by the value of VT-resufton
the response and confirm:

a) If VT-result = "success”, the Data Handling phase is en-
tered;

b) If VT-resuilt = "failure", the service remains in the Negotia-
tion Active phase and the draft-VTE is retained,;
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¢) i VT-result = "success-with-warning"”, the draft-VTE is dis-
carded and the Negotiation Quiescent phase is entered.
This case only arises if the chosen VTE is the current-VTE
and the current-VTE is incomplete.

In case a), the new current-VTE is determined by the value of
VT-vite-choice. If the value on the indication or confirmation is
"draft", then the reset-context is set from the draft-VTE. The
draft-VTE is installed as current-VTE with the VT-context-
value set to its initial value for this full-VTE, see 13.1.1 and
20.2.4, except that objects listed in VT-object-retention-list
take their values from the saved VT-context-value. If the value
on the indication or confirmation is "current”, then the draft-

© ISO/IEC

peer VT-user containing the same VTE-parameter identifiers
as were in the request.

30.2.3.4 Usage and effects

The rules of 27.4 and 30.3 apply to this service.
30.2.4 VT-NEG-OFFER service

30.2.4.1 Purpose

To propose a set of acceptable (to the initiating VT-user)
VTE-parameter values and/or value ranges to the peer VT-

VTE is discarded and the previous VTE remains current.

NOTE - It VT-failu
for VT-result are *

-allowed has value "no”, the only allowed values
ccess” and "success with waming”®.

The VT-object-rétention-list parameter is used when it is de-
sired to retain the contents of certain VT-objects across an
instance of multiple interaction negotiation when the result is
the adoption of 4 new full-VTE. The service provider and/or
the peer VT-usef may decide that it is not possible to retain
the contents of gpecific items listed in this parameter; these
items shall be rgmoved from the VT-object-retention-list pa-
rameter. For instance:

— if the resul{ of the use of this service is a change to the
VTE-parameters associated with a particular object,
then the cgntents of that object may not be retained,;

— some COslare part of a complex linked data structure.
Where tha] structure is changed as a result of the use of
this servicg, it may not be possible to retain the contents
of certain COs which are part of that linked structure.

When this servife is completed and the resultant mode.\is

S-mode, the owhership of the WAVAR access right resides
with the initiator pf the service.

30.2.3 VT-NEG-INVITE service
30.2.3.1 Purpgse

To invite a peer|VT-user to propose‘values for one or more
VTE-parameterd.

30.2.3.2 Structure
See table 17.

30.2.3.3 Service'parameter

user.

30.2.4.2 Structure
See table 17.

30.2.4.3 Service parameter

Table 27 specifies the sénvice parameter for the VT-NEG-OF-
FER service together with an indication of whenfthe parameter
is required, see clause-26.

Table 27 - VI-NEG-OFFER service patameter

Parameter Name Req. | Ind.

VT-param-offer-list M M

VT-param-offer-list is a list of items where eqch item of the
list is one of the following:

a) a single VTE-parameter value;

b) a range of VTE-parameter values;

¢) a list whose elements are each either a dingle VTE-pa-
rameter value or a range of VTE-parameter|values.

Each item is identified by its VTE-parameter id¢ntifier (name).
The items in this list supply the proposed valups for negotia-
tion. The service provider delivers an indicatipn to the peer

Table 26 specifies the service parameter for the VT-NEG-IN-
VITE service together with an indication of when the parameter
is required, see clause 26.

VT-param-ident-list is a list of VTE-parameter identifiers
(names). The service provider delivers an indication to the

Table 26 - VT-NEG-INVITE service parameter

Parameter Name Req. | Ind.

VT-param-ident-list M M=
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F-userin-which-theV-param-offerfistlisterrange of VTE-
parameter values may have been reduced to take intoaccount
its own capabilities. If the service provider has to remove all
the offered values for any VTE-parameter in a VT-param-of-
fer-listlist or range, it inserts for each such VTE-parameter the
symbolic value “reduced-to-null".

30.2.4.4 Usage and effects
The rules of 27.4 and 30.3 apply to this service.

When a VTE-parameter with value “reduced-to-null® is re-
ceived in a VT-NEG-OFFER indication, the VT-user should
either propose a counter offer for that VTE-parameter or reject
it in order to complete the MIN sequence for that VTE-parame-
ter (see 30.2.6 and 30.3).
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30.2.5 VT-NEG-ACCEPT service

30.2.5.1 Purpose

To select values for one or more VTE-parameters from those
proposed in VT-NEG-OFFER indication primitives.

30.2.5.2 Structure
See table 17.

30.2.5.3 Service parameter

ISO/IEC 9040:1997(E)

30.2.6.2 Structure
See table 17.
30.2.6.3 Service parameter

Table 29 specifies the service parameter for the VT-NEG-RE-
JECT service together with anindication of when the parameter
is required, see clause 26.

Table 29 - VT-NEG-REJECT service parameter

Table 28 spedifies the service parametar for the VI-NEG-AC-
CEPT service fogether with an indication of when the parame-
ter is required| see clause 26.

Table Zlf - VT-NEG-ACCEPT service parameter

Parametelr Name Req. | Ind.

VT-param Avelue—l ist M M=

VT-param-value-list is a list of items each consisting of a
VTE-parameter identifier and a value for this VTE-parameter.
The items in this list select values for individual VTE-parame-
ters and are|the set or a subset of the VTE-parameters
proposed in grevious VT-NEG-OFFER(s) with VTE-parameter
values being|in all cases within any value list or range(s)
offered. A VTE-parameter may not be included in this service
if it had the |value "reduced-to-null" in the VT-NEG-OFFER
indication. The service provider delivers an indication to-the
peer VT-user containing the same VTE-parameter values that
were in the request.

30.2.5.4 Usage and effects

The rules of 47.4 and 30.3 apply to this service.
30.2.6 VT-NEG-REJECT service

30.2.6.1 Pufpose

To reject valyes for ohe-or more VTE-parameters from those
proposed in VT-NEG-OFFER indication primitives.

Parameter Name Req. [ Ind.

VT-param-identlist M M=

VT-param-ident-list is a list whose items arg VTE-parameter
identifiers (names). The items,in the list are the set or a subset
of the VTE-parameter identifiers proposed in previous VT-NEG-
OFFER(s). The VT-usetmust reject any VTEparameter where
the value for that VTE-parameter in the VT-NEG-OFFER indica-
tion was "reduced:to-null” unless a counter|offer is proposed
for that VTE-parameter (see 30.2.4). The|service provider
delivers an indication to the peer VT-user coptaining the same
VTE-parameter identifiers as were in the request.

30.26.4 Usage and effects
The rules of 27.4 and 30.3 apply to this seryice.

30.3 Sequence control for multiple interaction
negotiation

The VT services valid for use in the Negotidtion Active phase
are defined in 30.2.3 to 30.2.6. A sequence|of these services
may be used to negotiate a new value for p VTE-parameter
while in the Negotiation Active phase. Table 30 lists the
permitted sequences of services which may be used to nego-
tiate the value for an individual parameter.

Sequences 1, 3and 5 successfully negotiafe a new value for
a VTE-parameter. Sequences 2, 4 and 6 [are unsuccessful
attempts to negotiate a new value for a VIE-parameter; the
value remains unchanged. Sequences 3 and 4 are "counter-
offer" sequences. A counter-offer is not permitted after an
INVITE. A counter-offer may only contain values for VTE-pa-

Table 30 - Valid MIN sequences

Sequence MIN service issuable by alternate VT-users
Number subject to dialogue constraints in 27.3.1

and 27.3.2 (time sequence is left to right)
1 VT-NEG-OFFER  VT-NEG-ACCEPT
2 VT-NEG-OFFER  VT-NEG-REJECT
3 VT-NEG-OFFER  VT-NEG-OFFER  VT-NEG-ACCEPT
4 VT-NEG-OFFER  VT-NEG-OFFER  VT-NEG-REJECT
5 VT-NEG-INVITE VT-NEG-OFFER  VT-NEG-ACCEPT
6 VT-NEG-INVITE VT-NEG-OFFER  VT-NEG-REJECT
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rameters which have beenthe subject of an earlier OFFER from
the peer VT-user; however, the values which may be con-
tained in the counter-offer are not constrained by those in the
previous OFFER. No restrictions, other than those specified in
this paragraph, apply to order, grouping or interleaving of the

MIN service primitives in the MIN negotiation sequences.

Al initiated MIN

sequences must be completed before a

VT-END-NEG may be initiated.

NOTES

1 Each MIN primitive may contain data for one or more VTE-

parameters. The n

rameters. Thus n
may proceed in pa

2 The consistenc
values is checked W
draft-VTE as a new

3 Special profile
may not be used
table 30.

30.3.1 Specif]
In S-mode, the W
dialogue. Only tH
of the MIN servic

NOTE - In S-mo
only when in poss
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31 Data Transfer facility

This clause defines the VT service which supports the Data
Transfer facility, see 7.4.

31.1 VT-DATA service

31.1.1 Purpose

To update objects in a manner depending on the implicit or
assigned update priority of the objects and, for A-mode, indi-
cate if echoing may take place following processing of these

t of the negotiation of values for all other VTE-pa-
otiations of values for several VTE-parameters
liel.

and completeness of the set of VTE-parameter
hen an attempt is made to leave MIN and use the
full-VTE (using VT-END-NEG), see 17.2.

rguments are negotiated by VT-START-NEG; they
n the MIN services given in the sequences in

¢ information for S-mode

AVAR access-right is used to control the MIN
e owner of this access-right may issue any
Bs Or issue a VT-END-NEG to terminate MIN.

, either VT-user may initiate a MIN sequence but
sion of the WAVAR access-right.

30.3.2 Specific information for A-mode

In A-mode, the V]

a) the VT-user
caused entry
MIN-initiator.

b) the VT-user

MIN-acceptor.

[-users are assigned roles in MIN-as-follows:

which initiated the VT-START-NEG which
into the Negotiation Active phase is the

which accepted this“VT-START-NEG is the

in A-mode, only
i.e., initiate the fir|
MIN sequence,
ers alternately i
according to tab

he MIN-initiator may start a MIN sequence,
of the-MIN services as given in table 30. A
ce started, is continued with the two VT-us-
suing their choice of a valid MIN service

Updates.
31.1.2 Structure
See table 17.

31.1.3 Service parameters

the VT-DATA
parameter is

Table 31 specifies the .setvice parameters fol
service together with anjindication of when eac
required, see clausé-26.

Table 31 - VT-DATA service paramdters

Parameter Name Req. | Ind.
VT-object-update M M
VT-echo-now (¢] O=
VT-start-entry C C=

31.1.3.1 VT-object-update is used to convey
display object or a control object. A VT-DATA request or indi-
cation primitive contains a sequence of VT-object-update
service parameters. Each VT-object-update sefvice parame-
ter is composed of two sub-parameters, VT-object-ident and
VT-object-data, which identify the object to bd updated and
the data with which it is to be updated. A sihgle VT-DATA
request primitive may thus update one or more|objects; how-
ever, these objects are required to be of the [same update
priority, see 20.1.4 and 24.5. Further, at most one control
object with trigger characteristic may be includdd in the set of
objects being updated and it must be the target of the final
VT-object-update service parameter in the list.

There is no time constraint on when the services in the
sequence must be issued.

Only the MIiN-initiator may request termination of MIN by

issuing a VT-END

NOTES

-NEG.

1 There is always a unique MIN-initiator and MIN-acceptor assign-
ment as the service provider resolves collisions between VT-START-
NEG requests, see 27.5.

2 The MIN-acceptor may not initiate an offer but may initate a
counter-offer for any VTE-parameters which are the subject of a

previous offer.
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VT-object-ident must correspond to the name of a display
object or control object existing in the current-VTE. Device
object names may not be included (these are not updated
directly by VT-DATA).

VT-object-data is a sequence of zero or more operations
selected from the updates available for the type of object
identified by VT-object-ident. The permitted updates for dis-
play objects are defined in clause 19.

Where VT-object-ident identifies a control object, the VT-ob-
ject-data service parameter value takes one of the following
forms:

a) if CO-structure=1 (or defaults): a single value correspond-
ing to the value type and range defined for the CO;
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b) if CO-structure is an integer >1: zero or more update
elements of the form

CO-element-id CO-element-value

where CO-element-value must correspond to the value
type and range for the identified data element;

¢) if CO-structure is "non-parametric™: the possible updates
are specified by the definition identified by CO-type-identi-
fier.

When VT-object-ident identifies a RIO, the VT-object-data
parameter value _must correspond to the definition of RIO

ISO/IEC 9040:1997(E)

32 Delivery Control facility

This clause defines the VT services which supportthe Delivery
Control facility, see 7.5.

The type of delivery control in effect is controlled by the value

assigned by the VTE-parameter type-of-delivery-controf (see
clause 24).

32.1 VT-DELIVER service

operations giyen in clause 22.

31.1.3.2 VT-echo-now is an optional service parameter used
only in A-mogle; it may only be included when the identified
objects have|"normal” update priority. If present, it indicates
that echoing fnay take place following processing of the Serv-
ice Data Unit|{(see 24.5 and clause B.7).

NOTE - The uge of VT-echo-now is independent of trigger or delivery
characteristics| However, it will usually be desirable to cause impilicit
or explicit deliyery immediately after a VT-DATA with VT-echo-now
present.

tart-entry is an optional boolean service pa-

control objects exist). A "true” value of VT-start-entry indicates
to the receiving VT-user that data entry, under the control of
FEICO and FEPCO records, may commence on completion of
the updates contained inthe VT-DATA primitive; a "false” valué;
the default if absent, indicates that data entry should not stat.

NOTE - A reagon for VT-start-entry having the value “false".might be
that further updates to the display object, FDCO, FEICO; etc., are
needed before|data entry can take place.

31.1.4 Usage and effects
The rules of 27.4 apply to this service)

The VT-user|must satisfy the access-rules for all the objects
being updatdd, and must not'be waiting for receipt-acknow-
ledgement, see clause 32 (bt is not constrained by a request
for acknowlefigement from the peer VT-user).

The set of VT-object-update service parameters are proc-
essed in the prdérin which they occur in the request primitive.

3211 Purpose

To force delivery of and to indicatea) delivery point in a
sequence of VT-DATA service initiations, and, optionally, re-
quest acknowledgement of receipt of these

32.1.2 Structure
See table 17.

32.1.3 Serviceparameter
Table 32 specifies the service parameter for the VT-DELIVER

service together with an indication of when the parameter is
required, see clause 26.

Table 32 - VT-DELIVER service parameter

Parameter Name Req. | Ind.

VT-ack-request (0] O=

VT-ack-request is used by a VT-user to| request acknow-
ledgement of receipt of updates by the peer VT-user. It takes
one of the values "no-acknowledgement” or “"acknow-
ledgement". The default is "no-acknowledgement".

32.1.4 Usage and effects

é.

The rules of 27.4 and 27.5 apply to this ser

The service may be initiated by either VT-Uiser to ensure the
delivery of pending updates to objects with "normal” update

The implications of the various values of VTE-parameter type-
of-delivery-control on the effects of one or more VT-DATA
update packages are defined in clause 24. Clause 24 also
defines the conceptual queues held by the service provider
associated with update primitives of display and control ob-
jects, see 24.5.

In S-mode, if an update to a control object with trigger charac-
teristic is made, implicit delivery is caused, see clause 24, and
a VT-GIVE-TOKENS indication primitive is initiated as well as
and logically following the VT-DATA indication and ownership
of the WAVAR access-right is deemed to be passed (see also
33.1).

In A-mode, an update to a control object with trigger charac-
teristic causes implicit delivery, see clause 24.

priority; it is not available it VTE-parameter type-of-delivery-
control has value "no-delivery-control”, see clause 24.

The VT-DELIVER request primitive causes the service provider
to initiate any pending VT-DATA indication primitives for all
update priorities as defined in clause 24, and marks a delivery
point in the stream of updates for the benefit of the VT-user in
receipt of these VT-DATA indication primitives.

The service provider records any request for acknow-
ledgement of update receipt. When such acknowledgement
has been requested, the VT-user receiving the VT-DELIVER
indication primitive should initiate a VT-ACK-RECEIPT service
at an appropriate time (not constrained by the operation of the
VT service). After initiating a VT-DELIVER requesting acknow-
ledgement, a VT-user shall not issue any updates to objects
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subject to delivery control until the corresponding VT-ACK-RE-
CEIPT has been received. The VT-user shall also not initiate
VT-RELEASE, VT-SWITCH-PROFILE or VT-START-NEG in both
A-mode and S-mode or VT-GIVE-TOKEN in S-mode.

In A-mode, a VT-user receiving a request for acknow-
ledgement is not constrained from issuing VT-DATA requests
or VT-DELIVER requests.

If a VT-RELEASE indication primitive has been received and a
VT-RELEASE response is pending, VT-DELIVER service can be
initiated but shall not have VT ack-request service parameter
set to value "acknowle
tion on collisions mvolvnng the VT-DELIVER service.

32.2 VT-ACK-RECEIPT service

32.2.1 Purpofle

To acknowledge| receipt of a delivery point marker indicated
by the oocurrenc[I of a VT-DELIVER service.

32.2.2 Struct
See table 17.

re

32.2.3 Servide parameters

None

32.2.4 Usage and effects

The service may only be initiated by a VT-user which hds
received a VT-DHLIVER indication primitive requesting jts use.
The VT-user regeiving the VT-ACK-RECEIPT indication-primi-
tive may use it to[synchronise the activities of the two.VT-users
(the activities be{ng synchronised are beyond the scope of the
VT service).

The VT-user reg¢eiving the VT-ACK-RECEIPT indication may
now issue any o¢f the service requests restricted by 32.1.4.
VT-ACK-RECEIPT does not force delivery. It is sequenced with
respect to VT-SWITCH-PROFILE,*VT-START-NEG and VT-RE-
LEASE; howeverl it is not necessarily sequenced with respect
to updates to any display-or-control object.
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3.1.3 Service parameters

None.

33.1.4 Usage and effects

The rules of 27.4 apply to this service. This service is only valid
in S-mode and can be initiated only by the VT-user which
currently owns the WAVAR access-right. The VT service
provider records the change in ownership of the WAVAR ac-

cess-right. Delivery of outstanding updates is implied.

single VT- DATA request pnmmve results in two mdlca i

trol object, the
on primitives, a

VT-DATA indication primitive for the update and)a‘\T-GIVE-TOKENS

indication for the WAVAR access-right being passed
trigger.

33.2 VT-REQUEST-TOKENS service

33.2.1 Purpose

Torequest a transfér-ofownership of the WAVA
when not currently‘owned by the initiating VT-y

33.2.2 _Structure
See.table 17.

33.2.3 Service parameters

None.

33.2.4 Usage and effects
The rules of 27.4 apply to this service.

This service is only valid in S-mode and can b
by the VT-user which currently does not ow

3s a result of the

R access-right
ser.

e initiated only
n the WAVAR

access-right. Ifthe peer VT-user has already issped a VT-GIVE-

TOKENS request primitive, the VT-REQUEST-T
tion primitive is not delivered to that VT-use
recorded effect on the VT service provider due t

DKENS indica-
r. There is no
b the execution

of this service.

34 Destructive Interrupt facility]

This clause defines the VT services which support the Dia-
logue Management facility, see 7.6.

33.1 VT-GIVE-TOKENS service

33.1.1 Purpose

To pass ownership of the WAVAR access-right, currently
owned by the initiating VT-user, to the peer VT-user.

33.1.2 Structure
See table 17.
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This clause defines the VT service which supports the De-
structive Interrupt (Break) facility, see 7.7.

34.1 VT-BREAK service

34.1.1 Purpose
To interrupt the activities of two VT-users and discard all

previously initiated object updates which have not been proc-
essed.

34.1.2 Structure
See table 17.
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