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Foreword

ISO [the International Organization for Standardization) is a worldwide federation of
natignal standards bodies (ISO member bodies}. The work of preparing International
Standards is normally carried out through ISO technical committees. Each member, .
body interested in a subject for which a technical committee has been established has
the night to be represented on that committee. International organizations, govern-
men’lfl and non-governmental, in liaison with 1SO, also take part in the waork. ISO
collaporates closely with the International Electrotechnical Commission (IEC)“on all
matters of electrotechnical standardization.

Draft international Standards adopted by the technical committees are circulated to
the fnember bodies for voting. Publication as an International<Standard requires
apprpval by at least 75 % of the member bodies casting a vote:

Interpational Standard 1SO 9040 was prepared by Technical Committee ISO/TC 97, /n-
formation processing systems.

vi
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Introduction

This International Standard is one of a set of standards produced to facllitate the
interconnection of computer systems. It is related to other International Stahdards in
the set as defined in the Reference Model for Open Systems Interconnection {(ISO
7498). The Reference Model subdivides the area of standardization into afseries of
layers of specification, each of manageable size.

The purpose of this International Standard (ISO9040} is to define the service provided
inthe Application Layer by the Virtual Terminal (VT) Basic Class Service.

The Virtual Terminal Basic Class Setvice is provided by the Virtual Termipal Basic
Class Protocol specified in ISO 9041 and making use of services availablg from the
Association Control Service Elsment (ACSE) in the Application Layer and the Pres-
entation Service, :

vii
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Information technology — Open Systems Interconnection —
Virtual Terminal Basic Class Service

ASN.1 Object Identifiers for the objects defined in this Interna-

d) the rglationship between, and the valid sequences of,
these acfions and events.

The service defined in this International Standard is that which
Is provided by the OSI Basic Class Virtual Terminal Protocol
{in conjungtion with the Association Control Service Element
and the Presentation Service) and which may be used by any
user including other Application Service Elements. The rela-
tionship between the standards for Virtual Terminal Service,
Virtual Terinal Protocol, ACSE, Presentation Layer Service
er of the Virtual Terminal Service is shown in

This Internptional Standard also defines two standard default
virtual terminal environment profiles and describes the form of
registered |virtual terminal environment-profiles and control
objects. Viftual terminal environment profiles define sets of
virtual ternfinal environment parameters for use in the estab-
lishment offvirtual terminal assoclations and subsequent nego-
tiation. This International Standard also defines a structure of

tional Standard and for use in a reg virtual terminal
objects.

This International Standard does_not specify individuai im-
plementations or products, nor does.it constraip the implemen-
tation of entities and interfacés)within a computer system.
There is, therefore, no requirement for confprmance to this
International Standard.

requiring terminal oriented communication expressed interms
of the transmission and manipulation of gfaphical images
having the following characteristics:

This International Standard applies to interac£/e applications

e) theimages are composed of character-pox graphic ele-
ments organised into a one, two or three dimensional struc-
ture,

f) attributes may be associated with any graphic element to
qualify its mode of display.

using virtual terminal control objects, and multiple devices can
be modelled using virtual terminal device objgcts linked to the
other virtual terminal objects.

Control information for the communication Tn be modelled
|

2 Normative references

The following standards contain provisions
reference in this text, constitute provisions of {

which, through
is International

Standard. At the time of publication, the editions indicated

were valid. All standards are subject to revisi

, and parties to

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

. agreements based on this International Standard are encour-
V[r-user Vm‘g;;:{:;':g:vs::"ce aged to investigate the possibility of applying[the most recent
Virtudl Terminal editions ofthe standards indicated below. Members of IEC and
PT'otocol ISO maintain registers of currently valid Intefnational Stand-
ards
based on service provided
by ACSE service ISO 646:1983, Information processing — I1SO 7-bit Coded
ACSE Character Set for Information Interchange.

Presentation and Pressriation Service ISO 2022:1986, Information processing — ISO 7-bit and 8-bit

Protocol Coded Character Sets - Code extension techniques.

1SO 2375:1985, Data Processing — Procedure for registration
of escape sequences.

1SO 6429:1988, Information processing — Control functions for
7-bit and 8-bit coded character sets.
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ISO 7498:1984, Information processing systems — Open Sys-
tems Interconnection — Basic Reference Mode[.

ISO/TR 8509:1987, Information processing systems — Open
Systems Interconnection — Setvice conventions.

ISO 8649:1988, Information processing systems — Open Sys-
tems Interconnection - Service definition for Association Con-
trol Service Elements.

180 8824:1987, Information processing systems — Open Sys-
_tems Interconnection — Specification for Abstract Syntax No-
tation One (ASN.1).

) 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 8649:

a) application association;

b) application entity title;

ISO 8825:1987, Information processing systems — Open Sys-

c) application control service element (AGSE).

tems Intercorn
for Abstract §

1ISO 9041-1:
Interconnect

jnection — Specification of Basic Encoding Rules
yntax Notation One (ASN.1).

990, Information technology — Open Systems
bn — Virtual Terminal Basic Class Protocol — Part

1: Specificatipn,

1SO 9834-4
tems Interco
tion Authoriti

ISO 9834-5

), Information Processing Systems — Open Sys-
nection — Procedures for Specific OSI Registra-
s — Part 4: Register of VTE-profiles

), Information Processing Systems — Open Sys-

tems IntercoInaction — Procedures for Specific OSI Registra-

tion Authoriti
tions

s — Part 5: Register of VT Control Object Defini-

The Internatipnal Register of Coded Character Sets to be used

with Escape

Sequences.

3 Definitions

3.1 Globrl OSI definitions

This Interna

onal Standard is based on the, concepts de-

veloped in IS0 7498 and makes use of the following terms

defined in it:
a) applic
b) Applic
¢) servic
d) servic

tion entity;
ion Layer;
data unit,
access point,

3.3 Virtual Terminal Service definitions

For the purpose of this International* Standard,
definitions apply:

the following

3.3.1 VT-user: A user ofthe Virtual Terminal

ervice.

3.3.2 Application VT-user: The unique VT-uger which can
update the FDCOLIf either VT-user can updale this control
object then neither VT-user has this designation.

3.3.3 Terminal VT-user: [fone VT-user hast
Application VT-userthenthe peer VT-user has th
Terminal VT-user.

3.3.4 character-repertolre: A set of objects
represented by primary attribute values; one
represented by its primary attribute value, can og
element in a display object when the character-
use for that array element. A control object of ¢

e designation
e designation

Wwhich can be
such object,
cupy an array
pertoire is in
racter-string

category also has an associated repertoire.

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

3.3.6 primary attribute: The attribute of an ar
a display object which is a coded representati
acter-box graphic element assigned to that arr

of the char-
element.

3.3.7 secondary attribute: The secondary aftributes of an
array element comprise the character-repertoife, see 3.3.4,
and the rendition attributes.

3.38 r

) service provider;

¢) primitive;

h) request {primitive);
I} indication (primitive);
) response (primitive);
k) confirm (primitive);

1) To be published.
2) Auvailable from the European Computer Manufacturers Association (ECMA), 114 rue du Rhdne, CH-1204 Genéve,Switzerland.

array element which qualify the character-box graphic element
and provide information specifying how 1t is intended to be
presented,

3.3.9 explicit modal default: The value for a secondary
attribute, defined in a 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.

y element of .
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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
coordinate values which identify a particular element in a
display object.

3.3.13 extended display pointer: A set of two to four coor-

1ISO 9040 : 1990 (E)

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

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

3.3.24 full-VTE: A VTE that Is a compiete 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

dinate valyies which identify a particular array element in a
block defined on a display object.

3.3.14 display pointer: Used to refer to either the primitive

display pointer or the extended display pointer; whether or not
blocks are|in use determines which is implied.

ical pointer: A set of two or three coordinate
values which identify a particular array element in a field
defined or| a display object.

NOTE - The primitive display pointer and extended display pointerdo
not both exist simuttaneously. However, when a logical pointer exists,
it is in addjtion to either a display pointer or an extended display
pointer.

3.3.16 control object: An abstract object, of a type defined
in genericterms in this International Standard, for modelling
the exchafge of unstructured information of a single type.

NOTE — The primary application of a control object is for modellifg
the exchange of information of a control nature, as understoad by'the

and/for to rpal devices.

generating values which {possibly after undergoing a transfor-
mation) are used by one 6fthe peer VT-users to update either
a display dbject or controlobject (or possibly both).

3.3.18 o{]ect updating device: A real device capable of

3.3.19 VT-assdclation: An application association between
two peer [T -users,

object instances, their assigned values and the current-VTE
for a particular VT-association. A VT-context‘yalue exists only
during the lifetime of the VT-assoclation pnd is normally
changing continuously during this time'interv

3.3.26 reset-context: The VT-context-valyie which will re-
sult after a VT-BREAK service. This conteéxt value is the
context after the last stccessful current-VTE establishment;
all objects will have theirinitial values. If no fll-VTE has been
established, there is)no reset-context.

3.3.27 WAVAR access-right: An access-ti
heid by at most one VT-user at any time. It i
that control and display objects cannot be
VT-users simultaneously.

3.3.28 access-rule: A characteristic define

ht which can be
used o ensure
pdated by both

H for an object in

aVTE which determines which VT-users can ypdate the object

at a particular time.

3.3.29 net-effecting: The conversion of
items, representing the content of one or mg
ations (see 24.3), into a different, usually sh

a sequence of
re update oper-
orter sequence,

which results in the same final states of the objects being

updated.

3.3.30 concatenation: The connection of]
queued update items (see 24.3) to form a sing
update item.

3.3.31 segmentation: The division of a sin
date item (see 24.3) into a sequence of new
items.

3.3.32 A-mode (Asynchronous mode): A
ation using two dis! j i

a sequence of
le, new, queued

gle, queued up-
queued update

mode of oper-

3.3.20 VT-environment (VTE): A set of parameters that
together define the data structuring and operational charac-
teristics for a particular VT-assoclation. 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-associ-
ation 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.

is updatable by

the VT-user which initiated the VT-association and the other

by the peer VT-user.

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}.


https://standardsiso.com/api/?name=b4f2f64efb72c70bb781a4294a3865f8

1SO 9040 : 1990 (E)

3.3.35 sequenced service: A Service for which an indica-
tion (or confirm) primitive resulting from a corresponding re-
quest (or response) primitive is initiated in sequence with all
previously Initiated sequenced indications {or confirms) and
their corresponding requests (or responses).

3.3.36 non-sequenced service: A Service for which an
indication (or confirm) primitive resuiting 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

3.3.47 registered control object: A control object regis-
tered in aregister of VT Objects administered by aRegistration
Authority established as defined in 1SO 9834-5. It has as-
signed 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.

3.3.49 VTE-profile argument: An argument of a parame-
terised 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

which

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

b) other values for parameters of the service primitives resuilt
in non-sequpnced operation.

3.3.38 destructive service: A service that may cause the
loss of information conveyed in previously initiated services
without notificgtion of this loss to either VT-user. Only non-se-

VTE-profile argument or a special VTE-profile ariument. 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-pafameter and
assumes the same identifiercA VTE-profile may also specify

that other VTE-parameters.-are also defined by|the value of ‘

such an argument.

quenced se|
quenced serv

ices may be destructive, but not all non-se-
ces are destructive,

3.3.39 non;Iestructlve service: A service that does not

cause the lo
services withg

of information conveyed in previously initiated
ut notification to the VT-users.

3.3.51 special VTE-profile argument: A VTE

not from the directed graph and has no standard

-profile argu-

dentifier) but

ment which degs'not correspond to a VTE-para]neter (ie. Is

has a valid.use as defined in the VTE-profile def|

nition.

3.3.40 servige parameter: A parameter defined as part of a
primitive withih a VT service.

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

3.3.42 updaje-window-size: A positive,-non-zero integer
that defines the number of contiguous'array elements within
an update-wirjdow.

3.3.43 trigger: Where a control/object has the trigger char-
acteristic, any|update to that,control object causes delivery of
queued updafes and, in S-mode, transfers the WAVAR ac-
cess—right to the peer/T-user.

3.3.44 VTE-

3.3.52" multiple interaction negotiation (MIN): A process

which enables a draft-VTE to be modified or
stages to create a new full-VTE acceptable td
provider and both VT-users,

3.3.53 MiN-initiator: The VT-user that initi
START-NEG service which was successful in cau
sition to Negotiation Active phase.

3.3.54 MIN-acceptor: The VT-user that acce
START-NEG service which was successful in cau:
sition to Negotiation Active phase.

block is a rectangular area which supports relativ

extended in
the service

ted the VT-
ing the tran-

ted the VT-
ing the tran-

addressing

3.3.55 block: A structure element of the disp}?y object. A

(relative to the origin of the block) for a sub-
Y-array.

3.3.56 field: A structure element of the display ¢

rea within a

bject. A field

provides one-dimensional logical addressing o

rofile: A pre-defined set of VTE-parameter
values makin ;

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

3.3.45 default VTE-profile: A VTE-profile, defined in annex
A, that is used to establish a VTE in the absence of a VT-user
specified VTE-profile at VT-association establishment.

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

4

nated subsetof thearray stements of = Y=array

object.

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

ver a desig-
of a display

Y-array of a

3.3.58 Field Definition Control Object (FDCO): A type of

control object which holds the definition of fields
object as Field Definition Records,

for a display

3.3.59 Field Definition Record (FDR): Holds the status and

definition of one field.
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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 (FEls).

3.3.63 Field Entry Pilot Record (FEPR): Holds a data entry
pilot consisting of field entry event, field entry conditions and

ECMA

IRV

ISO

MIN
OSi
QO0s
vT
VTE

I1ISO 9040 : 1990 (E)

European Computer Manufacturers
Association

International Reference Version
(of ISO 646)

International Organization for
Standardization

Multiple Interaction Negotiation
Open Systems Interconnection
Quality of Service

Virtual Terminal

Virtual Terminal Environment

3.3.64 Fleld Entry Instruction (FEI): Applies a rule for con- 4.2 Modes of operation
trolled datia entry into a field. A-Mode Asynchronous Mode
3.3.65 Fleld Entry Event (FEE): An event which may occur S-Mode  Synchronous Mode
during comtrolled data entry and cause an entry reaction
3.3.66 Feld Entry Condition (FEC): Acondition ofthe data > V& model components
entry whigh taken with an entry event predicates an entry ACS Access Control Store
reaction. CCA Conceptual Communication Afea
3.3.67 Fjeld Entry Reaction (FER): A reaction to an entry cco Context Control Object
event and entry condition defined in terms of operations on CDs Conceptual Data Store
other objgcts in the virtual terminal service. co Control Object
3.3.68 Transmission Policy Control Object (TPCO): A &58 Control, Signal and. Status stofe
type of cohtrol object which holds variable values which deter- DSD Data Structure Definition
mine how(field contents are transmitted after a controlied data DO Display Object
entry. ECO Echo Control Object
3.3.69 Context Control Object (CCO): A type of.control FDCO  Field Definition Control Object
object which provides the local context of the VT-user at FDR Field Definition Record
ceﬁaln stages of the data entry dialogue. FEC Field Entry Condition
3.3.70 Heference Information Object (RIO): A container for FEE Field Entry Event
informatign, separate from any display. object, which can be FEI Field Entry Instruction
referred tp during a communication. FEICO  Field Entry Instruction Control[Object
3.3.71 Termination Conditions Control Object (TCCO): A FEIR Ffeld Entry Instruction Record |
type of cohtrol object which hdlds termination conditions effec- FEPCO  Field Entry Pilot Control Objeqt
tive on the operation of one or more device objects linked to FEPR Field Entry Pilot Record
i FER Field Entry Reaction
3.3.72 termination-évent: A locally defined atomic event RIO Reference Information Object
related to]input from an object updating device (for example, TCCO  Termination Conditions Contrél Object
:’r:iim% .,: harater prsmg a funcuon key, settinga flag TCO Termination Control Object
as causing input data to be delivered to the peer VT-user. TPCO Transmission Policy Control Object
U — o
- . — .4 Access-rules
4 Abbreviations ﬂﬁ 4
NSAC Not Subject to Access Control
WACA  Write Access Connection (VT-association)

4.1 General Acceptor

ACSE  Association Control Service Element WACI  Write Access Connection (VT -assocuatlon)

ASN.1  Abstract Syntax Notation One Inttiator

BNF Backus-Naur Form WAVAR Write Access VARiable
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5 Conventions

This international Standard uses the descriptive conventions
contained in the 1ISO Service Conventions (ISO/TR 8509).

Additional conventions used are

a) a character string enclosed in angle brackets, |.e. <xxx>,
denotes the equivalent ISO 646 mnemonic;

b) a character string of the form n...N, where n is usually 0
or 1, denotes the set of integers greater than or equal to n,
l.e., no limit is defined in this International Standard;

¢) aninformal notation analogous to ASN. 1 is used in places,

h) the means to exchange priority information to gain the
immediate attention of a VT-user,

i} the means to terminate information transfer destructively
and resynchronize the activity of the VT provider,

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

k) a facllity for defining fields in a display object [Fields
functional unit, also uses feature in n)];

) additional optional access-rules for control objects in S-
mode [Enhanced Access-rules functional unit];

with appargntly similar terms; where exact ASN.T notation
or terminolagy Is intended, the usage will be introduced by
reference td ASN.1;

d) a syntax|derived from Backus-Naur Form (BNF) is used
for VTE-prdfile definitions; this is explained in annex A.

6 General features

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

6.1 Introduction

The Basic Class Virtual Terminal Service supports the inter-
active transfgr and manipulation of graphic data by VT-users.
This graphic glata 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 dimengional array. Optional functional units provide
additional striicturing capabilities, Two modes of operation.are

informationjexchange;
b) the meahs to negotiate the VT functional units required;

¢} the meapsto hegotiate a consistent set of VTE-parame-
ters;

m) means to control the asymmetry inherent |n typical use
of these features [uses the feature in )];

n) afacllity for defining control objects with coptent consist-
ing of multiple data elements or a single partially- updateable
structured data element [Structured Control Pbjects func-
tional unit);

o) a facility for controlling data entry to fields using new .

standard types of control object [uses the fealre in n)};

p) a facility for{storing and using update information in
Reference Information Objects [RIOs functional unit];

q) afacility-for establishing a VT-association with the capa-
* bility tosswitch between the modes of operatjon when the
VTE (s changed.

P)r"”‘——"”\“"”{

6.3 VT Environment (VTE) and VTE-parameters

The transfer and manipulation of graphic datg takes place
within a VT-environment (VTE) defined by a logically consist-
ent set of VTE-parameter values, Certain VTE-pgrameters are
related in that a value for one VTE-parameter ¢an constrain
the existence of or permissible values for another VTE-par-
ameter, These relationships are partly expressed by a directed
graph for the VTE-parameters and partly by explicit definition.

One and only one full-VTE exists during data transfer. A full- ‘

VTE may be modified or replaced if negotiatior| facilities are
avallable.

6.4 Virtual Terminal Environment Profiles

The Basic Class VT Service provides for the lise of virtual

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 is independent
of the way In which supporting communications media are
used;

e) the means to control the integrity of the communication,;

f) .the means to terminate the VT-association either unilat-
erally or by mutual agreement;

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

Terminal environment profiles (V I E-profiles) which are sets of
VTE-parameters and VTE-parameter values for use in the
negotiation of the VTE (see clause 11 and annex A).

6.5 Dialogue Control

The integrity of VT communication is maintained by Dialogue
Control service facilities (by applying access-rules, delivery
control and delivery acknowledgement, see clauses 9 and 24),
and service primitive sequencing rules which provide integrity
by detecting and resolving collisions (see clause 27).
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7 Communication facilities

7.1 Establishment facility
The Establishment facility provides a service that establishes

a VT-association and an initial VTE for that VT-association
when a VT-user first invokes the Basic Class VT Service.

7.2 Termination facility

The Termination facility provides services which enable a

ISO 9040 : 1990 (E)

7.7 Interrupt facilities

The Interrupt facilities are available in both modes of operation
but can only be used in the Data Handling phase. There is a
destructive interrupt facility and a non-destructive interrupt
facility.

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 VT providers have
resynchronized their activities.

VT-user to terminate a VT-assoclation either in an orderly and acility allows VT-users to
gon-destr ctive manner or Tn an Immediate and poten[:)alully exchange priority information but without |destroying non-
estructive manner. it also provides a service which enables priority information; it can be used as art “attgntion signalling

the VT sefvice provider to notify the VT-users when a VT-as-
sociation §s terminated in a potentially destructive way.

7.3 Negotiation facility

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

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

The type [of negotiation facility available to the VT-users is
determingd by the VT functional units selected during VT-
assoclatla?\ establishment. In addition to the VTE-profile Se-
lection fadility available during VT-association establishment,
there areltwo other types of negotiation, i.e., switchyprofile
negotiation and multiple interaction negotiation,

7.4 Data Transfer facility

The Data [Transfer facility provides@service which enables a
VT-user tp update the contents of-display and/or control ob-
jects 1o which the VT-user is-curfently permitted update ac-
cess,

7.5 Ddlivery Control facility

The Delivery Control facility provides services which enable a
VT-user tb(control, synchronise and optionally request ac-

mechanism (via appropriately defined)conjrol objects, see
clause 14).

PRV

8 Modes of operation

Clauses 8, 9 10 and, 11 define general aspsgcts of the Virtual
Terminal Servige.

The Virtual Terminal Basic Class Service sugports two modes
of operation. Each mode is characterised by its form of dia-
logus.control, The initial mode of operation s selected when
theVT-association is established. The ability fo change modes
on the establishment of a new VTE is also sglected when the
VT-association is established.

8.1 S-mode

S-mode (synchronous mode} has the fgllowing charac-
teristics:

a) one or other VT-user may own the WAVAR access-tight;
ownership may be passed between the twp VT-users;

two-way-alternate dialogue. Update accegs to this display
object is controlled by the WAVAR access-rule, see
clause 9;

b) only a single display object is suppo}e}d with a single

¢} the VT-users may define and make upe of termination
condition parameters in device objects;

d) the access-rules available for any contrpl object are as in
clause 9, table 1.

entered prevlously using the Data Transfer faclllty This in-
cludes the (negotiable) ability to "quarantine" i.e., hold back)
such updates from such release until the release is requested,

7.6 Dialogue Management facility

In S-mode, the Dialogue Management facility enables the
VT-usersto request or cede ownership of the WAVAR access-
right.

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

8.2 A-mode

A-mode {asynchronous mode) has the following charac-
teristics:

a) the WAVAR access right is not available;

b} two display objects are supported, each with a monol-
ogue. One display object has access-rule WACI and can
only be updated by the VT-user which initiated the VT-asso-
ciation; the other display object has access-rule WACA and
can only be updated by the VT-user which accepted the .
VT-association;
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¢) the VT-users may define and make use of echo control
objects and termination condition parameters in device ob-
jects;

d) the access-rules available for any control object are as in
clause 9, table 1,

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 perm Itted to update

Table 1 - VT Access-rule and Mode correspond-
ence with Enhanced Access-rules functional unit

s : neither VT-user may update the object;

-~ WACI ; the object may be updated only by the VT-user
which initlated the VT-association,;

2 Use of the extended access-rulesgiven by the Enhanced Access-
rules functional ynitis independent of actual use of the other functional
units although certain of the other functionel units may require this
functional unit tq be present!

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

Access-rules S-mode Amode

no-access (1) YES (1) YES

WACI (1) YES YES (2)

WACA (1) YES YES (2)
WAVAR YES (2) NO
WAVAR&WACI (1) YES NO
WAVARSWACA (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.

The optional functional units available in the VT gervice are
a} Switch Profile Negotiation;
b} Multiple Interaction Negotiation,;
¢} Negotiated Release,
d)~(Urgent Data;
e) Break;
f) Enhanced Access-rules;
@) Structured Control Objects;
h) Blocks;
i} Fields;
Reference Information Objects.

The Mulflplmtéraction Negotiation fjﬁctional unit can be
selected only if the Switch Profile Negotiation fungtional unit is
also selected.

Although formally independent, use of the Fields functional
unit requires a control object which requires the Structured
Control Objects functional unit.

All provisions In this International Standard whichj are not part
of one of the optional functional units are part of the Kernel
functional unit and are always available.

In S-mode, most services may only be initiated when the
WAVAR access-right is held, see 27.4. Communication fa-
cilities are available which allow a VT-user to request or cede
ownership of the WAVAR access-right, see clause 33,

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.

10.1 Negotiation functional units

The Virtual Terminal Basic Class Service provides negotiation
services to enable the creation and modification of the single
VTE in a manner acceptable to the service provider and both
VT-users. Negotiation is available as part ofthe establishment
facility. Additional negotiation services are optionally available
{dependent on the functional units selected during association
establishment) which provide two forms of negotiation, a
single Iinteraction switch profile negotiation and a multiple
interaction negotiation.
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AtVT-assoclation 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
negotlating the current-VTE), the service selects a default
VTE-profile appropriate to the mode of operation, see annex
A. Depending on the functional units selected, this current-
VTE may or may not be subsequently modified using negotia-
tion services. If the initial current-VTE Is not a full-VTE, it is
necessary to use the negotiation facility to establish a full-VTE
before the Data Handling phase may be entered.

the negotition 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
bulit up over an extended time interval,

10.1.1 $witch Profile Negotiation

The singlg interaction Switch Profile Negotiation is provided
by a singlg confirmed service, VT-SWITCH-PROFILE. This form
of negotiafion is similar to that provided in VT-ASSOCIATE and
takes the form of a proposal made by one VT-user using a
VTE-profile and, where required, offered VTE-profile argu-
ment valups. The VTE-profile chosen Is not negotiable but
offered VT|E-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-parameter values, but’only
within the|range of freedom offered by the service initiator.
Adjustment of VTE-parameter values by this service'is con-
strained tq 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 gonfirmed services thus ensuring the agreement of
both the (T-users and the'service provider to the proposed
action.

MIN Is provided to:enable the negotiation of a set of VTE-par-
ameter values comprising a full-VTE in a series of steps (the
intermed%te steps do not necessarlly form a complete or

consistentifull\/TE)

1ISO 9040 : 1990 (E)

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 eatlier stages.

When MIN is terminated, either
., — the draft-VTE replaces the original current-VTE and is

~ the draft-VTE is discarded and the situa'lion.prior tothe
entry to MIN is restored; this may®e with nofull-VTE in
existence.

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

10.2 Negotiated Release functional unit

The Negotiated Release functional unit enaljles a VT-user to
reject a request by the peer VT-user to relegse a VT-associ-
ation andyeturn to the phase of the VT servicg in effect before
the release request.

Ifthis functional unit is not selected, a release request cannot
be rejected.

10.3 Urgent Data functional unit

The Urgent Data functional unit provides a capability to allow
a small amount of information to be conyeyed from one
VT-user to its peer in an urgent manner, possibly bypassing
previous information exchanges. This functipnal 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 interrupt
facility, see 7.7 and clause 34.

10.5 Enhanced Access-rules functional unit

MIN negotiation is supported by four services:

a) INVITE: a VT-user invites the peer VT-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 to an INVITE or
as a counter-offer to a previous OFFER;

¢} ACCEPT: a VT-user accepts all or a subset of the VTE-
parameter values proposed by the peer VT-user in an
OFFER,;

The Enhanced Access-tules functional unit extends the ac-
cess-rules available for control objects. In A-mode, the rule
no-accessisadded. InS-mode, the rules WACI, WACA, WAVAR
& WACI, WAVAR & WACA and no-access are added, see
table 1.

If this functional unit is not selected the current-VTE cannot
contain COs which use these additional values of CO-access.

Table 1 lists the available access-rules in both modes of
operation with and without this functional unit.
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10.6 Structured Control Objects functional unit

The Structured Control Objects functional unit allows a par-
ametrically defined control object to have more than one data
element where the category of each data slement need not be
identical. This functional unit aliows 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.

If this functional unit is hot selected, the current-VTE cannot

In orderto construct a full-VTE from such a VTE-profile, explicit
values must be negotiated for all VTE-profile arguments {un-
less the VTE-profile itself defines a default value).

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

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

NOTES

contain controf objects requiring The above capablliy.

10.7 Blocks functional unit

The Blocks functional unit provides block structuring capability
for a display dbject In a VTE. Actual use of the capability is
optional, being selected for a display object by a VTE-par-
ameter.

If this functioni! unit is not selected the current-VTE cannot
contain display objects with this capability.

10.8 Fields functional unit

The Fieids functional unit provides field structuring capability
for a display dbject in a VTE. Actual use of the capability is
optional, being selected for a display object by a VTE-par-
ameter.

If this functionfl unit is not selected the current-VTE canhot
contain disp|aT objects with this capability.

10.9 Reference Information Objects
functional unit

The Reference Information Objects functional unit allows this
particular form{ of control object to be.used in a VTE.

if this functiongl unit is not selected, the current-VTE cannot
contain Refergnce Information Objects.

11 VT anvironment Profiles (VTE-

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

Registration Authority for VTE-profiles. Widely applicable VTE-
profiles will be registered and maintained by that Registration Auth-
ority. The purpose of this registry_is to promote interoperability and
provide ease of reference.

2 ISO 9834-4 contains the registration procedurelfor the 1SO

Other VTE-profiles may-be defined for use with thg VT Service,
These VTE-profiles may be registered with othey registration
authorities as appropriate for their level of visibilityl. In addition,
private VTE-profiles may be defined and used|outside the
scope of ISQ:

12. The VTE Model

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

VT-users communicate by means of a shared conceptual
communication area (CCA) containing a humbef of abstract
objects and object type definitions. Information pxchange is
modelled by one VT-user updating the contents of the CCA
and the changed state of the CCA then being madp accessible
to the peer VT-user. The VT-users update the CCA via the
services provided by the service provider (see figure 2).

The CCA, containing the abstract objects used fgr describing
the VT service, has no physical existence.

VT-user VT{user

profiles)

A VTE-profile is a set of VTE-parameters with predefined
values for some or all of these VTE-parameters. A VTE-profile
can have a number 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 options can be defined in the VTE-profile as being
subject to special VTE-profile arguments, but a VTE-profile
definition cannot extend the provisions of this International
Standard (e.g., new VTE-parameters not In this International
Standard cannot be defined in this way).

10

VT Service Provider

Conceptual Communication Area

Figure 2 - Service model
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The CCA contains the following components:

a) a CDS containing one or two display objects;

b) aCSS containing zero or more control objects which may
be used not only for device control but also for signalling and
status information and for any other purposes agreed out-
side the scope of the standard;

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

d) zero, one or more device objects each of which repre-
sents a mapping between a display object and a real device
and provides VTE-parameters which enable some control

ISO 9040 : 1990 (E)

The contents of the DSD are initialised to correspond to the
curremt-VTE at VT-association establishment time and may
only be changed subsequently by negotiation. The contents
of the remaining sub-areas are open to change when the
VT-association is in existence and negotiation is.not in pro-
gress.

NOTES

1 The model described thus far is symmetrical. In actual use,
however, the communication facilities provided by this model may be
used in an asymmetrical manner. The method for assigning asymme-
trical roles in practice uses the access-rules WACI and WACA, which
are available in S-mode as well as A-mode when the Enhanced

over thi : y
object and to one or more control objects; clause 16 de-
scribes the concept in more detail;

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) canhave|implicit semantics
relating to the ‘ownership’ or ‘location’ of the‘objec}.

An asymmetry to the VT-users’ view\of the use of flevice objects can
be assigned by means of thedevice-default-CO-access VTE-par-
ameter (clause 23) but this asymmetry of device pbject use has no
meaning to the VT service-provider.

2 Clauses 24 onwards define the communicatiop facilities and the
primitives which VT-users use to modify the CCA | This International
Standard does notpreclude local mechanisms or *macro” operations

devices via related device objects. which combine primitives at a local interface.
CCA cDS
ACS
DISPLAY
DEVICE
OBJECTS OBJECT
B REAL
DEVICE
(E.G.
explicit link to DISPLAY)
display object
implicitlink to default control
object for device object REAL
DSD DEVICH
cSs DEVICE (E.G.
‘ OBJECT PRINTER)
e\ licit link to explicit
EONTROL poontrol obje [
(w30 1 nad e of 3
VEVEV T REAL DEVICE
] (E.G. LAMP)

r—————————

Control flow paths

Information flow paths

Object linking parameters

This is an example
of an A-mode mapping

Figure 3 - CCA components, linking and mapping
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13 Display Objects

This International Standard does not define the semantics
assoclated with the structure of a Display Object (DO}, nor the
relationship between this structure and the real device. Such
semantics, i.e., the meaning of the update operations which
are performed on the display object structure, depends onthe
VTE-profile used (see clause B.11).

The Kernel functional unit of the Basic Class Virtual Terminal
Service defines a basic structure for the display object. This
basic structure is significantly extended if use of the Blocks or
Fields functional units is selected for a particular DO, see

This ordering rule applies to the operations defined in 19.2,

13.1.1.1 Display Pointer

The display pointer is either a primitive display pointer or an
extended display pointer. The primitive version applies when
blocks are not 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 array element or can identify a position immedi-
ately after a bounded X-array where there Is no array element
{see 19.1.1.1). The extended display pointer consists of a
set of coordlnate values (p,q,b,z), where q and z are only used
. It {usually)

13.1.2 and 13,3

Blocks are degmed to be in use for a particular DO if VTE-par-
ameter block-glefinition-capability is "yes" for that DO. Flelds
are deemed tq be in use for a particular DO if VTE-parameter
field-definitionicapability 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, gach capable of holding one character box
graphic element from arepertoire of such elements (see 13.2
and 18.2.4),

b) a display pointer, see 13.1.1.1;

c) a set of mpdal attribute values, see 13.1.1.2;
d) a set of glpbal attribute values, see 13.1.1.3;
e) possibly,

f) possibly, s

logical pointer, see 13.1.4;

ts of fleld 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 the lower bound is 1. An upper bound may be
defined or the|array dimension may be.declared unbounded
{(no limit to the value of n). There_are no restrictions on
combinations of bounded and unbounded dimensions.

The dimensions are named:X, Y, and Z. X is the lowest order
dimension, A get of array elements identified by a contiguous
set of x-coordihate valtes 1...n (where n is the bound of X if X
is bounded) at|a particular value of y is known as an X-array.
Y is the next higher order dimenslon A set of contlguous
y-coordinate Vald i
bounded) at a pamcular value of z Identlﬂes a set of X-arrays
known as a Y-array. Z is the highest order dimension. A set
of contiguous z-coordinate values 1...n (where n is the bound
of Z if Z Is bounded) identifies a set of Y-arrays known as the
Z- array (see aiso clause B.11).

The dimensions determine the ordering of all the addresses of
the display object in that address (x,y,z) is lessthan (precedes)
(x'y',2’) precisely if
eitherz< 7z’
o z=2 and
o z=2 and

X< X,

<<
" A
<--
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identifies an array slement, as defined in 13(h2. The initial
value for either pointer when a VTE is first brought into use
(initialized) is 1 for all applicable coordinate valugs.

13.1.1.2 Modal Attributes

The set of modal attributes consists of a value fof each of the
secondary attributes (see 13:2}. Each value is either "null" or
is an explicit value for the attribute from the spt of values
negotiated for this attribute. These values are us{i as defined
in 19.2. The initialvalues, when a VTE is first brodight into use
(initialized}, arejnull" for all attributes.

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 valueis either "null® or is an explicit value forthe attribute
from the set of values negotiated for this attribute. These
values are used as defined in 19.2. The initial vajues when a
VTE Is first brought into use (initialized) are {null" for all
attributes.

13.1.2 Block definition

A block is a rectangular sub-area of a Y-array splecific 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 coincide with any edge
of the Y-array but cannot go outside the bounds|of X and Y.
Dx and Dy must be positive and non-zero. When the block-de-
finition-capability is used, the X dimension and, if|defined, the
Y dimension must be bounded.

If the Y-dimension is not defined for the display object, the
Y-array and all blocks are lmplicitly one X-array deep, and all

A block establishes an addressing sub-domain of the Y-array
which contains some subset of the array elements of the
Y-array. Within the block the contained array elements are
addressed using p and q coordinate values which are inter-
preted as relative to the origin of the block. The p and q
coordinates are subject to the addressing constraints nego-
tiated for the X and Y dimensions respectively 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.
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A number of blocks can be defined in each Y-array, The
maximum number is a negotiable parameter of the DO and
can be unbounded. The block structure on a 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,

Figure 4 illustrates the block concept.

The address of a block is a value (b,z}, the address of a
X-subarray (P-array) in a block is (q,b,z) and of an array
element within a block is (p,q,b,z}, where q and z are used only
if Y and Z dimensions respectively are defined. The address

(pab,2) i

ISO 9040 : 1990 (E)

NOTES

1 The creation or deletion of one or more blocks does not affect the
content of any array element which is always that resulting from the
latest update made by any mechanism, see 19.2.1.5, ...

2 Incontrast to fields, see 13.1.3, no explicit storage is included in
the model for block definition information.

13.1.3 Field definition

A field is a logical sub-area of a Y-array; it is an addressing
domain with one-dimensional addressing which is inde-
pendent of the actual form of the field in terms of its structure

and (Ko, Yo} is the origin of the block {b,z).

of 2=z and b<V
o Z=2" and b=b and y<y
o 4=z and b=b and y=y and x<x.

Blocks ca}‘oveﬂap. Thus, an array element of the Y-array can

be addres$ed and updated by more than one block addressing
mechanisin, but has single values for primary and secondary
attributes.|See also 13.1.3.

If blocks gre in use for a DO, extended addressing always
applies and an array element cannot be addressed (or up-
dated) using extended addressing unless it is contained within
at least ole block. See also 13.1.4 and 19.3.

on the underlying display object. When the Tipld-definition-ca-
pabillity is used, the X dimension and, if defined, the Y dimen-
sion must be bounded. Additional attribute| capabilities are
available with fields.

A single field is constructed of\a sequence| of one or more
non-overlapping rectangularsub-areas of a garticular Y-array
known as field-elements;these are defined ip a similar way to
blocks but are formally. distinct from blocks (thiey do not appear
on the B dimension for the Y-array). The logi
field-elements is determined by the field
position on the\Y-array. See also 13.1.3.1.

A field can be of any shape within the boundis of the Y-array
but may_not overlap another field. A field may overlap one or
more, blocks. Thus an array element of thel Y-array can be
addressed and updated by one field and by ohe or more block
addressing mechanisms, but has single valugs for primary and
secondary attributes.

A number of fields can be created on a Y-array. The maximum
number is a negotiable parameter for the DO and can be
unbounded. The field structure on a Y-array is independent of
that on any other Y-array. The fields of a|Y-array are ad-
dressed by a pseudo-dimension known as the F dimension,

Operations are defined in 19.1.2 and 19.2, 1:6'for creating and with f used to denote the coordinate value. Each value of f can
deleting blocks and for other update opserations using blocks. potentially address one complete field, however many field-
. . Y array B dimension
X dimension at z1 for Y-array
z'=z1 ¢ atzi1
‘__._:
Y b2 at z1
dimension
)
DX
origin Dy  blockbn
of block at z1
bm at 21
b1 atzt R N R B
: b-bound

Figure 4 - lllustration of Block concept
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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 within 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, see 13.1.4, The
address of a field is a value (f,z) and the address of an array
element within a field is (k,f,z), where z is used only if the Z
dimension Is defined. The relative k coordinate is interpreted
such that value 1 (the minimum) addresses the origin position

either z2< 2'
or z=z' and f<f
o z=z' and f=7 and k<k.

NOTE 2~ The presence of explicit navigation path links, see 20.3.3.4,
has no effect on the ordering as defined by the above algorithm and
as used by operations which refer to this ordering.

The relationship betweenthe k coordinate values and the (x,y)
coordinates of the array elements contained in a field is
defined in 13.1.3.1.

Field definitions are held in a FDCO associated with the DO,
| or Deleted

of the first fieldielement of the field in the field definition. The
maximum valup for k Is the total number of array elements
contained in all the field-elements in the field. (A field cannot

$66-14.2 and 20.3.3. Figlds-are Created Modified

by update operations on the FDCO, see 20.3.3.5. |A particular
(z,1) 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.

between logical addressing and elther block addressing or addressing
:)I::er:::\.ﬂngd play abject, the values of the respective pointers are In addition to the normal access control applied by| the display
object access-rule, further rules for the control of lupdates by
Logical addrespes are ordered as follows: address (k f,2) is the terminal VT-user, can be applied using the |FEICO and
less than (precedes) (k',f,z’) precisely if FEPCO types of control object, see 19.3 and clauge 20,
Yoarray
. . at 21
X dimension l
z=2z1
]ncreaSing X \
o Y .
dimension
- a block |
e . |
7 ™ | |
origin \\ j
of field field fp
k=1) [ at z1
logical K addressing between
elements (by increase or
decrease of k)

Figure 5 - lllustration of Field concept
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When field-definition-capability is selected for a DO, update
access to the DO other than by the logical pointer (13.1.4) is
subject to the VTE-parameter access-outside-fields (18.2.2);
see also 19.3.

13.1.3.1 Logical addressing by K dimension

The following defines the structure of a field and defines the
relationship of the logical addressing of the contained array
elements by the K dimension to the {x,y) coordinates on the
underlying Y-array {display pointer addressing).

The field-elements of a field are similar in shape to blocks,

1SO 9040 : 1990 (E)

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 other. Thus,
when changing between logical addressing and either block
addressing or addressing the underlying display:object, the
values of the respective pointers are preserved.

NOTES

1 When fields are in use for a DO, an array element which is not in
the address domain of any field (when mapped onto underlying
physical coordinates) cannot be addressed by the logical pointer and
thus cannot be updated by any logical operation.

2 Anarray elementforwhich the condition in note 1 above is satisfied

having a wjdth in the X-dimension and a depth inthe Y-dimen-
sion, see 103.1.3. 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 gome value Sy determined by the number of field-
elements (may be 1). S coordinate values do not appear in any
pointer and no means of explicitly changing s coordinate value

The K-dimpnsion 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-subgrray to its bound {xm,1,s=1). Unless this is the last
X-subarray in the field-element, an automatic next-X-subarr-
ray operatjon, to (1,y:=y+1,s=1), occurs. Decreasing k values
will cause {he reverse move. At the bound (Xm,ym,s) of the last
x-subarray in a field-element (nhot being the last field-element
of the fielg), an automatic ‘next-field-element’ operation oc-
curs, i.e., 1 (1,1,8:=s+1). Decreasing k values move from'the
origin (1,1})s) of one fleld-element (not being the first) with an
automatic [previous-field-element’ operationto (Xm;ym;s:=s-1},
i.e., tothe maximum values of x andy. 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 fleld-definition-capability.is 'selected for a DO, there is a
capability for associating with) each field a set of secondary
attribute vplues known dsthe fleld modal attributes. Each
set consists of a valuefofieach ofthe secondary attributes (see
13.2). Each value is'elther "null® or is an explicit value from the
set of valyes negetiated for this attribute. These field modal
attribute values are set or used by certain operations on fields
as defined in‘clause 19.

and which 18 ot WIthin a biock cannot be addressed or updated.

13.2 Attributes

At any giventime, an array element Is either gmpty (i.e., it has
no primary attribute value currently assigned tp it) or it contains
a primary aftribute value selecting a charagter-box graphic
element from a repertoire, of such slements.

Each array element also has a numbel of secondary
attributes:

character<repertoire;
- font,

smphasis,
foreground-colour;
background-colour.

{

I

The last four are referred to as the rendition|attributes.

Each rendition attribute is independent of orer 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 forl each repertoire
can be negotiated with semantics specific to that repertoire.

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

If the primary attribute in an array element has a value as-
signed, then all secondary attributes necessarily have values
assigned. If the primary attribute has no value assigned, each
rendition attribute may or may not have| a value, inde-
pendently, and the character-repertoire seqondary attribute
has no value assigned.

NOTE -~ Although field modal attributes are not formally part of the
FDRs which otherwise define the fields, it is implicit that a set of field
modal attributes can be stored for every FDR which can be in an
*active" or “inactive" state, see 20.3.3.

13.1.3.3 Logical Pointer

When fields are in use for a DO, an additional form of pointer
Is brought into use, the logical pointer. This has the form
{k,f,z) where z is present only if Z dimension is defined. The
initial value for the pointer whena VTE is first brought into use
{initialized) is 1 for all applicable coordinate values.

Each array element, with its content of primary and secondary
attributes, is self-contained and completely independent of all
other array elements,

NOTES

1 The interpretation of any empty array element and the effect of
any rendition attribute values, and in particular its physical repre-
sentation on any real device, e.g. a display or printer, are not defined
in this International Standard.

2 This international Standard does not further define the form of the
emphasis attribute or whether any component subattributes are indi-
vidually updatable. it includes VTE-parameters to enable a VTE-
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profile to define a form for this attribute and provide profile arguments
for precise assignment in a VTE; see 18.2.6 and clause 23,

3 The additional facilities described in 13.1 do not alter 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 values can be set.

14 Control objects

Control objects {COs) enable VT-users to handle control infor-
mation related to virtual terminal functions and to real devices.

mining the symtax-of control objects, that is, their range of
values and pefmitted update operations, see 20.1.

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

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

d) by meang known to both VT-users outside the scope of
this Internatipnal Standard.

When a VT-agsoclation 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),

1) add new dontrol ijects to the current VTE,
or

¢) alter the ¢haracteristics of existing controlobjects.

A default contrpl object is implicitly defined when each device
object is defined. This default control”object contains eight
booleans and may be defined ag’having a trigger mechanism,
see clauses 16 and B.4.

Each control opject is assighed an unambiguous name within
the scope of the VTE, This name is used to identify the control
object when it$ information fieid Is to be updated or its VTE-
parameters arp to)be negotiated. A default control object is

14.1.1 Access-rules

Acontrol object has an access-rule determining which VT-user
may update it and when, see clause 9. The Enhanced Access-
rules functional unit determines the available set of access-
rules which can be assigned to control objects as defined in
table 1.

A control object also has: an update priority, see 24.5. The
Enhanced Access-rules functional unit determines the values
of VTE-parameter CO-priority which can be assigned, see
20.1.4 and table 10,

-priority value s "normal’, the control object may also
have the "trigger" characteristic. An update to-a [CO with the
trigger characteristic causes delivery of quelUed Updates and
(in S-mode) transfers the WAVAR access-right to the peer
VT-user.

14.1.2 CO information strycture

The Structured Control Objects-functional unit deerminesthe .
capability available for defifing structure in the|information
content of a CO.

in general, the structure of the information field jof a control
object may be defined either in terms of VTE-pgrameters or
by referenceto a separate definition which then agccompanies
the definition of the information field semantics. This separate
definition-can be contained within this Internatiorfal Standard
or canbe externalto it, for example, in an internatignal register.

When the information structure is defined pargmetrically it
comprises a number of data elements; the numper 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 ong only if the
Structured Control Objects functional unit is selgcted for the
VT-association.

When the information structure is not defined pgrametrically ‘

changestothe elements of the structure cannot bg negotiated,
the structure definition may allow individual updating of ele-
ments. The information structure of the CO mus} be defined
parametrically if the Structured Control Objects functional unit
is not selected.

14.2 Standard control objects for fields and

referenced using
is associated.

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

14,1 CO structure facilities and related
restrictions

Two functional units are relevant to general control object

capabilities, the Enhanced Access-rules functional unit and
the Structured Control Objects functional unit.

16

controlied data entry

This International Standard defines a number of standard
types of control object which are used with the Fields functional
unit, These are listed below with a brief overview of their use.
Use ofthese COs also requires the Structured Control Objects
functional unitto be selected, see clause 10. Clause 20 defines
the VTE-parameters for these control objects and gives further
details oftheir use. Annex B gives further explanatory material.

a) Field Definition Control Object FDCO: mandatory if
field-definition-capability is to be used for a display object.
Fields are defined by Field Definition Records (FDRs) inthe
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FDCO. FDRs can also link to records in FEICO and FEPCO, Objects functional unit. it may be used In conjunction with

see below, to apply conditions for controlled data entry tothe termination events specified in either the termination VTE-par-
fields. The access-rule for the FDCO determinesthe role-as- ameters in a device object or termination events specified in
signment, if any, known to the service, see clause 12; aTCCO. See clause 20 for further definition.

b) Field Entry Instructions Control Object FEICO: op-
tional, but useful only if a FDCO is present, see a); contains 14.5 Standard control object for echo control
Field Entry instructions (FEIs) which can be linked to a field
by the FDR of the field; This International Standard defines a standard type of control

object, the Echo Control Object ECO, which may be used
¢) Field Entry Pilots Control Object FEPCO: mandatory A VT- .
if a FEICO is present, see b}, otherwise optional, but useful In A-mode to notify the remote VT-user whether echaing is on

only if a FDCO is present, see a); contains data entry pilots or off (echoing is the responsibility of the Terminal VT-user and

this control object only provides an indication of whether the
each consisting of a Field Entry Event (FEE}, Field Entry ; .
Conditions (FECs) and a seq Reactions Application VT-user wants the Terminal VT-user to echo or

o g gthe| Structured Gon-
F and which t db FDR of th
:ie'EdRs) : ch can be finked to a field by the FDR of the troIOb;ectsfunctlonal unit. See clause 20.fob further definition.

d) Context Control Object CCO: optional but useful only >
ifaFDCO is present, see a); it enables an initial startingpoint ~ 15 Reference Information Objects
for data pntry to be indicated and similarly the point at which ‘
terminatjon of data entry occurred, with the reason for termi- A Reference Information Object (RIO} is & specific type of
nation (if a FEPCO is in use); structured control object which contains objpct update infor-
mation for reference while a VTE is in use. The hature of this

but useffil only if a FDCO is present, see a); contains general CO type Is defined:in this clause. Later cl L:jses define the
instructipns relating to the notification of field updates which VTE-parameter valdes for this object type and operations on

are usedl as the default for all fields but which for any field such objects; tjese are an extension to the pet of operations
can be gver-ridden by its FDR. defined for other COs defined in this Interngtional Standard,

see clause 10,

e} Transmission Policy Control Object TPCO: optional

For a display object for which field-definition-capability is se-
lected, exactly one FDCO must be defined, at most one CCO 154 Structure

with FEICOs but at east one FEPCO must be present if any referenced during VT operation. It is structurpd into a number
FEICOs gre present. The various COs for a display object: ot gmaller accessible units called RiO-record, each designed
should bg linked to it as recommended in 23.4; B.18:14 to contain an independently addressable element of such
ilustrates|this. B.18.4 and B.18.5 give further explanation of information.

A RIO-record may contain any valid content for a VT-DATA

i 1 request, i.e., an arbitrary sequence of upflates to display

- ?:: Zroc:,' dft? :::l object for dynamic objects and control objects (including RIO Updates) and ex-

ecute- or call- record operations (see 22.4.] and 22.4.2) on

the same or a different R1O; nesting is permitted but loops must
not occur. A RIO-record can exist but be empty.

A RIO has an access-rule which is agreef as part of the
definition of a RIO in a VTE. It conformg to the general
provisions for control objects.

be updatad at any-time when a VT-user has update access to 15.2 Generation and use of RIO

it. If one of more device objects link to such a CO then all the

termination VTE-parameters in these device objects become One or more RIOs can be included in a[VTE only if the
ineffective. However, the TCCO is overridden for a device ReferenceInformation Objects functional unit is selected. This
object if that device object is linked to a FDCO, see 14.2 and functional unit is independent of any other VT functional unit.

23.4. See clause 20 for further definition.
VTE-parametersto define aRIO in aVTE are defined in clause
21. They conform tothe general CO VTE-parameters in clause
144 Standard control object for rotifying 20

termination

The initial content of a RIO can be defined in a Profile, called
This International Standard defines a standard type of CO, the into a profile from a register of predefined RIOs, possibly by a
Termination Control Object TCO, whichis used to notify the profile argument, or can be called directly from the register into
Application VT-user of the reason input was terminated and a VTE during negotiation. Initial content of a RIO derived in
made available by the Terminal VT-user. It is available in either this way is implicit in its definition and cannot be negotiated,
mode of operation and does not require the Structured Control The initial content can be empty.

17
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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
operation as defined for other control objects.

16 Device objects

Device objects provide VT-users with a mechanism for spec-

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 multiple occurrences.

For explanatory purposes, some sub-trees of the graph are

shown with a "root" for which there is no actual parameter

defined in this international Standard. These "phantom" roots
indicate annot-be-giyen values.

ifying certain rpal device related characteristics to aid in map-
ping Information contained in display objects to/from real
devices. Devide objects also serve to relate devices to display
objects and any control objects which may have been selected
as part of a V[E (see clause 14) to assist in the operation of
_the device.

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

‘objectsto be splected if a new VTE-profile is used. Negotiation
may also defifie new device objects using VTE-parameters
(see clause 23) or alter the characteristics of existing ones.

Subsequent rEgotIatlon may cause a different set of device

A device objdct has a single name which is unambiguous
within the scng 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 influence the mapping between a display objectand
areal device.

A default contfol object is associated with each device object.
This control dbject does not use the normal control object
VTE-parameters (clause 20) but has pre-defined charac-
teristics and gertain specific VTE-parameters in the device
object (see clause 23). For update_purposes, this control
object is referenced by the name of the device object.

The individual parameters of the directed graph gre defined in
clauses 18, 20, 23 and 24 except for mode, clags and func-
tional units which are not VTE-parameters but| are service
parameters of the VT-ASSOCIATE "service, i.€., VT-mode,
VT-class and VT-functional-units-respectively, (see 28.1.3).

—

. NOTE - The directed graph dées,not show the dependgncy of certain . )

VTE-parameters on VT functional units,

17.2 VTEconsistency rules

A fullVTE is required to have values for VTE-pgdrameters as
follows:

plied 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;

a) a value for any VTE-parameter whose exi]tence is im-

b) values for multiple occurrence VTE-parampters whose
existence Is implied by a "parent" VTE-parametér at a higher
node inthe graph or as defined inthis Internatiorjal Standard;
avalue may be supplied as a default if one is defined,;

¢} excluding values for VTE-parameters whoge non-exist-
ence is implied by the value of a parameter at ajhigher order
node inthe graph or as defined inthis Internatiorfal Standard.
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— {mode} see figure 7
{class} ; _ '
- {functional-units} co-name
L co-type-identifier
M [display-objects] —— co-access
—— co-priority
M [control-objects] bt
L co-structure
l —— co-element-id
L co-catego
M [data 7 c?) g ertoire
— element] b p
-assignment
L~/ co-size
—— device-name
. i —— device-default-co-access
M{__ [device-objects]
' —— device-default-co-priority
-—— «device-default-co-trigger
/ (=—— device-default-co-initial-value
type-of- " device-repertoire-assignment
L -delivery-
-control ML__ device-font-assignment
| device-emphasis
device-foreground-colour-assignmen
NOTES \
The notation below(irdicates that the VTE- device-background-colour-assignment
parameter may have multiple occurrences., . ..
device-minimum-x-array-length
ML_< device-minimum-y-array-length
device-control-object
p 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.

T IIET TIT

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

{from figure 6)

[display-
-objects}

——display-object-name

|- dimensions —

M[— [dimension-

-specifier]

——dimension-bound
—— dimension-addressing

— dimension-absolute

—— dimension-window 1)

| erasure-capability

[character-
-attributes)

| DO-access

——block-definition-capability

——field-definition-capability

NOTE - an instance of the above sub- _|
tree exists for each dimension negotiated
and 'dimension’ takes values x, y and)z to
yield x-dimension, y-dimension and
z-dimension.

— Fepertoire-capability

M[™ repertoire-assignment

|— font-capability

font-
ML .assignment

. M[_ DO-emphasis

L foreground-colour-capability

M E foreground-colour-

-assignment

1L background-colour-capability

I background-colour-
M -assignment
b-bound

- max-fields

L max-field-elements

L access-outside-fields

1) When either Blocks or Flelds functional unit is selected for a DO the VTE-par-
ameter dimension-window has an explicit value only for the Z dimension.
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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-assoclation 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 characteristics of a display object are defined by

ucture of the dlsplay object and the set of attributes

that may pe associated with each array element.

Table 2 - Primary VTE-parameters

Parameter Value

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

PrintableString

| "WACK", "WACA*, "WAVAR"
(see clause 9)

DO-acceds

dlmensioI : *one", "two", "three” (defautt="'two")
erasure-cppability "yes",

block-definition-
capabil

field-definjition-
capabili

repertoiretcapability

“no” (default = "no")

yes', "no" (default = "no")
‘yes", "no" (default = "no*)

1...N (default = 1)

foregrount-colour- 1...N (default = 1)
capabil

background-colour- 1...N (defauit = 1)
capabil

The VTE{parameter erasure-capability controls the availa-
bility of the ERASE operaticn (19.2.1.4) for the display object.
The value|'yes" indicatesiheerase operation is available; "no"
indicates |t is not available.

The VTE-parametér block-definition-capability may only be
defined if the’Blocks functional unit has been selected.

1ISO 9040 : 1990 (E)

18.2 Secondary VTE-parameters

Certain of the VTE-parameters defined in this sub¢ctause and
in 18.3 may have multiple occurrences in ordered lists, These
lists 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 by a higher order VTE-parameter of the "capa-
bility" type, see 18.1. A value "null" is available to act as a
“piacehoider" in an ordered list when an explicit value is not
required. An ordered list may be truncated at the end.

In the case of the muitiple occurrence VTE-parameters for

19.2.1.2 and 19.2.1.4. In the case of the font attribute, the
explicit modal default used bythese operatiops is the first entry
in the list of values of the-font-assignmerit VTE-parameter
(18.3) corresponding to the actual resulting yalue of the char-
acter-repertoire attribute in each array elenfent on which the
operation is performed. |fthe ordered list for pne of these VTE-
parameters is.absent or if the first value is [null®, the implicit
default (defined'in tables 5, 6 or 7) applies.

Inthe case of the emphasis attribute, the explicit modal default
valugiis’not defined in this International Standard, see clause
B.17.

18.2.1 Block-definition-capability VTE-parameter

The following VTE-parameter is applicabIeLonly if VITE-par-
ameter block-definition-capability takes valup "yes".

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

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

If the value Is an integer, i.e., the dimersion is not "un-
bounded", it is invalid for an addressing operation (19.1.2.2)
or a CREATE BLOCK or DELETE BLOCK operation (19.2.1.5) to
use avalue of b greater than this integer. A value of b less than
1 is always invalid.

18.2.2 Field-definition-capability VTE-parameters

The following set of VTE parameters is gpplicable only if

The VTE-parameter field-definition-capability may only be
defined 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 assighment 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.

VTE- s 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 an address-
ing 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-fleld-elements defines the maxi-
mum number of fleld-elements which can be used to construct
any one field (i.e., the bound of the S pseudo-dimension, see
13.1.3.1). Ifthe 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
Application VT-user and Terminal VT-user, see clause 12, as
follows. See also 19.3.

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
the display object pointer for that dimension can be set to a
new value by a pointer-absolute addressing operation; such
" means that

If the value is "ot allowed" the Terminal VT-user Is restricted
to logical operations on the display object.

If the value is "gllowed" the Terminal VT-user is not restricted
to logical operafions on the display object.

no distinction between the VT-users, this
VTE-parameter|has no effect, see 19.3,

18.2.3 Addressing VTE-parameters

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

The VTE-paranjeter x-bound defines the upper bound of the
x dimension, If the value is an integer, i.e., the dimension is
not "unbounded"”, an explicit addressing operation is invalid if
it attempts to set a value greater than this value. An attempt

the coordinate can be set to any valid value.

The VTE-paraméter 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-definition-capa-
bility (13.1.3) is selected for a.display object, the VTE-par-
ameter x-window is not used for'such a DO (it agsumes the
default value of x-bound valde appropriate for g bounded
dimension),

zZ-window/due to block-definition-capability or field-definition-
capability selection.

18.2.4 Repertoire-assignment VTE-parameters

in the or-

to set a value lgss than one is always invalid.
The VTE-parameters in table 4 enable a repertoite or reper-
Tabl¢ 3- Addressing VTE-parameters toires to be assigned and a set of fonts to be assdciated with
each such repertoire.
P ¢ val The two VTE-parameters specified in table 4 may|be defined
arameter| alue once for each repertoire indicated as available by [the integer
, \ value of the VTE-parameter repertoire-capability. Multiple oc-
x-bound “?ggggggg . ])...N (default = currences form an ordered list where Individual ofcurrences
{i.e., repertoires) are referenced by their position
x-addressing *no constraint’; "higher only’, *not per- dered list.
mitted” (default-= *higher only")
x-absolute yes", 'no’ (defautt = “no’) Table 4 - Repertoire VTE-parameters|
x-window *unbounded", 0...N (default = 0 if x-bound
= funbounded" (i.e. no backward move-
ment is permitted), otherwise default is
value of x-bound (window aligned with Parameter Value
dimension limits; see 18.1.3)
repertoire-assighment | Each instance desighates ofie discrete
y-bound Tepertoire; the Instances form an ordered
Values as above, but with substitution of listas defined in 18.2. (Default= <ESC> 2/8
y-addressing *v* for the "x* dimension references. Valid 4/0; the default repertoire consists only of
dimensions = 2 or 3. the set of graphic characters of the IRV of
y-absolute ISO 646 used as in a) in 18.2.4.1).
y-window font-capability Each instance of this VTE-parameter is an
integer 1..N specifying the number of fonts
avallable for the repertoire with which this
2-bound instance is associated (default= 1 foreach
Values as above, but with substitution of implied instance).
z-addressing *z" for the "x" dimension references. Valid
if dimenslons = 3. NOTE - The inclusion of <ESC> in the references to escape
z-absolute sequences is for clarity only; the actual <ESC> character is omitted
Zwindow from values of repertoire-assignment.
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A value for an instance of repertoire-assignment VTE-par-
ameter consists of two components; these are not treated as
separate VTE-parameters and are not shown in figure 7.
These components are repertolre-assignment-type and reper-
toire-assignment-value.

Repertoire-assignment-type defines the method used to
designate the repertoire and determines the form of reper-
toire-assignment-value. It is optional and if present is of type
ASN.1 OBJECT IDENTIFIER.

This international Standard defines a single standard reper-
toire-assignment-type of value {vt-b-rep-is02022}, see annex

ne ageila pe N QINDONST) QIT) =10

ire-assignment-value for this type is defined in

18.2.4.1 | Repertoire-assignment-value for
{vt-b-rep-is02022}

When repertoire-assignment-type is absent or has this value
the reperttoire designation uses the principles of ISO 2022.

A single[discrete repertoire (see clause B.12) is thus com-
posed of|the following components as defined in ISO 2022 :

a) a § set usable in the GL position of the code table;
mandatory;

b) a ( set usable in the GR position of the code table;
optiongl;

¢} a Cy set; optional;

d) a Cf set; optional (see clauses B.12 and B.13).

NOTE 1 4 GL position refers to the left graphics partition défined in
ISO 2022 i.e., columns 02...07 (excluding 2/0 and 7/15).of'the 8-bit
code spade and GR similarly refers to the right graphics partition, i.e.,
columns 10...15 {excluding 15/15). The code table positions excluded
have a fixed meaning in ISO 2022,

For such a repertoire, an instance of repertoire-assignment-
value is g sequence of up to four items, each of which is either
an escape sequence as defined.in-1SO 2022 to designate a
coded character set (omitting the <ESC> character) or the
symbolid value "void"; trailing "void's are optional. These
correspond, in order, tothe'items in the above list.

Alternatiyely a repertoire may consist only of the Virtual Ter-
minal Sgrvice Transparent Set. This is a 256 element set
specially|registered for this International Standard. it consists
of 256 values 0...255 with no assigned meanings in the VT

1SO 9040 : 1990 (E)

code set or in a document referenced by the register entry, are
available in the repertoire as storable characters occupying
single array elements. Support of such storage is implied by
acceptance of such a repertoire. No other combinations using
the non-spacing marks are available, nor can they be used
alone — use with space may be available in the character set
definition.

if a repertoire includes a G-set which is defined in the register
as a muiti-byte set, this implies that the repertoire includes all
the valid combinations as defined in the register, as separate
storable characters occupying single array elements. Support
of such storage is implied by acceptance of such a repertoire.

No other combinations are permitted

The VT Service does not support, asrpaft of a repertoire,
compound characters formed usingthe <Bsp (i.e., backspace)
control of iSO 646 1o achieve superimposition of two graphic
characters (see B.12 and B.13l)

If the mandatory G set is.a'94 character sqt, it is implicit that
the SPACE character is available in position2/0 of the GL code
table. ,

NOTES

2 For the meanings of the character set related terms used in this
sub-clausé see 1SO 2022, which also gives the general rules for use
of registered code sets. For the definition of|the character sets
designated by particular escape sequences, refey to the International
Register of Coded Character Sets to be Used wjth Escape Sequen-
¢es, which also gives any particular rules for the|use of a set.

3 Registration Number refers to the numbers gssigned by the reg-
istration authority (ECMA) in the International |Register of Coded
Character Sets to be Used with Escape Sequenges.

4 The list of fonts available for each repertpire is specified by
corresponding occurrences of the VTE-parameler font-assignment,
see 18.3

18.2.5 Colour Assignment VTE-parameters

The VTE-parameters In table 5 enable two sets of colour
values to be assigned for use separately gs foreground and
background colour rendition secondary attrjbutes.

The maximum number of instances for these VT E-parameters
is the value of the corresponding “capability" VTE-parameter
(see 18.1); for each of foreground-colouf-assignment and
background-colour-assignment, the instamces form an or-
dered list and each occurrence may be [referenced by its
position in the list.

Service. ISO Hegisiration Number of 125. In this
case, reperioire-assignment-value Is the single (escape) se-
quence 2/5 2/15 4/2 as defined for this register entry.

If repertoire-assignment is omitted, this repertoire-assign-
ment-type applies by default and the defauit repertoire of this
typeisthat corresponding to the single (escape) sequence 2/8
4/0, i.e., the set of graphic characters {only) of the IRV of ISO
646.

Inclusion in a repertoire of a G-set which includes non-spacing
diacritical marks implies that the valid combinations of these
with other graphic characters, as defined in the registered

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).

as for foreground-colour-assignment (de-
fault = "device-dependent' for the case
where background-colour-capability has
the value 1).

background-colour-
assignment
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A default value is defined only for the case where a "capability”
VTE-parameter has value 1; the default for the assignment
VTE-parameter is then "device-dependent"”.

NOTE - The value "device-dependent” cannot be explicitly negotiated
and has no representation,

A value for an instance of either of the colour-assignment
VTE-parameters in table 5 consists of two components; these
are not treated as separate VTE-parameters and are not
shown in figure 7. These components are colour-assignment-
type and colour-assignment-value.

Colour-assignment-type defines the method used to desig-

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 reperioire-
capability and font-capability VTE-parameters. The value of
repertoire-capability implies a list of repertoires as defined in
18.1 and 18.2.4. With each of these repertoires is associated
an instance of font-capability as defined in table 4. Each such
instance implies an ordered list of font-assignment VTE-par-
ameter values, the fonts being identified by their positionin the
list. Not all the implied entries need to be given an explicit
assugnment The lists themselves are in an ordered list of the
individual

nate the colour yalue and determines the form of colour-as-
d it is optional and if present is of type ASN.1
OBJECT IDENTIF|ER.

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

This International Standard defines a single standard colour-

18.2.6 VTE-parameter for Emphasis

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

It is optional and pan occur as multiple occurrences which form
an ordered list; [pach occurrence,may be referenced by its
position in this ligt.

This Internationgl Standard does not define a significance for
the value of an pccurrence of this VTE-parameter, which is
provided so thatj a VI E-profile definition can provide a VTE-
profile argument to allow negotiatlon of a specifac display

list entries and complete lists may be replaced by@!'hull" value
to act as a placeholder when it is not required to givejan explicit
value.

Table 7 - Font-assignment VTE-parametpr

Parameter Value

each instance designates one font assign-
ment; the instances form an ordered |ist as
defined in 18.2 (default = "devick-depend-
ent" for the case where font-capability has
the value 1)

font-assignment

A value for an instance of font-assignment VTE-parameter
consists of two components; these are not treated ag separate
VIE-parameters and are not shown in figure 7. Thege compo-
nents are font-assignment-type and font-assignment-value.

Font-assignment-type defines the method used to[designate
the font and determines the form of font-assignment-value.
it is optional and, if present, is of type ASN.1 OBJECT IDENTI-
FIER,

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

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

inthe VTE-profile definltlon See also clause B.17.
NOTE ~ Such provision in a VTE-profile definition is optional,

Table 6 - Emphasis VTE-parameter

Parameter Value

DO-emphasis each instance is of type ASN.1

PrintableString
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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 Implicit addressing with the primitive display
pointer

When a value is written to the primary attribute of an array
element, the x-coordinate value of the primitive display pointer
is automatically incremented by one. This mechanism is auto-

1SO 9040 : 1990 (E)

19.1.1.2.2 macro operations: the following operations have
no arguments and may only be used in the form stated:;
1) NEXT X-ARRAY {y:=y+1; X:=Xpin):
2) PREVIOUS X-ARRAY (y:=y-1; x:=Xminhi
3) . NEXT Y-ARRAY (z2=z+1; y:=Y s X:=Xpinhi
4) PREVIOUS Y-ARRAY (Z:=2-1; ¥:=Y iy X:=Xinin);

where Xmin , Ymin are the lower update-window bounds for
the destination X-array and Y-array respectively.

NOTE — The left-to-right order for the macro operations is necessary
to ensure correct operation as Xmin is & function of y and z, and Ymin
is a function of z (see 19.1.1.3).

matically| disabled when the x-coordinate value reaches a
value on¢ greater than the x-dimension bound. Constraints on
use of update operations when the display pointer takes such
a value gre defined in 19.2. This mechanism may be re-en-
abled by explicit adjustment of the display pointer x-coordinate
to a lowser value. The mechanism is never disabled if the
x-dimengion is unbounded.

19.1.1.2 | Explicit addressing with the primitive display
pointer

Operatiohs are provided for the explicit modification of the
value of the primitive display pointer.

An explidit address operation is invalid if any of its implicit or
explicit grguments violates the constraints applied by the
VTE-parameters d-bound, d-addressing and d-absolute for
any applicable dimension d (d = x, y or z}, see 18.2.3.

The use pf these operations does not affect the value of the
content gf any previously existing array element nor does it
generate|any new array elements. Updating an array €lement
does not putomatically initiate any of these explicit-addressing
operatior}s.

19.1.1.2.1 primitive operations: these operations permit the
display ppinter value to be changed to any value valid for all
defined dimensions. They are independeént of update-window
bounds. ‘

a) POILTER-ABSOLUTE target-address

where farget-addressds’either

- arn explicit display pointer value (x,yt,zs) where each
cooldinate is optional and only valid if the corresponding
dimensioniis defined; if a coordinate is omitted, the cur-
rent|valUe. is retained for that dimension, or

19.1.1.3 Update-window

Each defined dimension of a display object has an associated
VTE-parameter d-window, see|18:2.3, which enables the VT-
users to agree update constraints in additioh to those implied
by dimension bounds or, display pointer [novement capa-
bilities. The arrays of ‘a~dimension at differing coordinate
values of the next higher dimension each haye an independent
update-window which can move during update operations on
the display object. Clause B.3 discusses the use of update-
window by implementations,

The update-window places lower limits on lo¢ations which may
be_updated by TEXT, REPEAT-TEXT, ATTRIBUTE or ERASE
opérations on a display object. It does not,|however, in itself
constrain the upper limit of TEXT operations| which can cause
the update-window to move to encompass a set of higher
coordinate values. See 19.2.1.2 for effect on and of REPEAT-
TEXT operation.

An explicit value for update-window-size dan be negotiated
independently for each defined array dimepsion (see clause
B.3).

For a bounded dimension, the update-window-size may have
values defined by d-window and the array Bounds such that

0 = update-window-size s array-bound for the dimension,

with a default value equal to the array-bound; for an un-
bounded dimension there is no upper limit oh update-window-
size with a default value of 0.

For any dimension, the lower bound of the update-window is
denoted as coordinate value C where

- oneofthe following special values defined in 19.1.1 4.
llstartll’ llstart_yll’ Ilstart_xll llend"’ llend_yll’ "end'X".

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

b) POINTER-RELATIVE p, q, r

where p, g and r are signed integers specifying 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:

Xi=X+P; Yiy+Q; Zi=Z+l.

C = MAX(B - update-window-size + 1, 1),

where B (the upper bound of the update-window) is the
highest coordinate value at which an update by a TEXT
operation has been made. An array element may be updated
by a TEXT operation if its address is greater than or equal to
C. A TEXT operation update at an address greater than B
causes an instant move of the lower and upper update-win-
dow bounds. For action of the REPEAT-TEXT operation, see
19.2.1.2,

The update-window does not constrainthe value of the display
pointer.
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Inthe special case of a bounded dimension for which update-
window-size, explicitly or by default value, equals the dimen-
slon bound, the update window 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
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.

Inthe general case, there is an independent lower update-win-
dow bound for each X-array; the lower update-window bound
is a function of y and z coordinate values,

Simitarly the lower update-window bound for a Y-array is a

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

For the ATTRIBUTE and ERASE operations (19.2.1.3 and
19.2.1.4), 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.

The following special display pointer values are given symbolic
names :

function of the 3 coordinate value.

s do not operate beyond previously updated
array elements|and thus do not cause the update-window
bounds to movg, see 19.2.1.4.

ATTRIBUTE operations do not cause the update-window
bounds to move; except for the global extent, ATTRIBUTE
operations do npt operate beyond the update-window bounds,
see 19.2,1.3.

Example: if the|update-window-size for the Y-dimension is {,
and the highest updated X-array in the display object is at
y-coordinate h| then the value of C Is h-t+1. Thus array
rays at y-coordinates from h-t+71 upwards may
the TEXT or REPEAT-TEXT operation (subject
to any update-window constraints on the individual x-arrays),
but array elemepts inthe x-array at y-coordinates h-t and lower
may not be updated. An ERASE operation may operate only
from h-t+1 to hlinclusive (but its explicit extent may be more
constraining).

NOTES

1 This mechanigm requires the service provider to keep a record of

the coordinate of
for each valid val

the highest updated array element in a dimension
Lie of the next higher order dimension.at'which any

updates have been made.

2 The update-y
sponse to TEXT
ments higher t
merely setting t

3 It the update
date-window bou
the lower bound |

lindow for an array can move forward only in re-
or REPEAT-TEXT operations) updating array ele-

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

window does move forward, so that the lower up-
hd becomes greater than 1, array elements below
become permanently inaccessible for update.

4 An update-wi

hdow size.of zero prohibits backward updates to

"current”  : (XgYerZo) the current value of
‘start" ((1,1,1)

can only/be.used
"start-y" :(1,1,Z0) as extent start;
‘start-x"  : (1,YeZ)
"end" D (X YmiZm)

can only be used
"ond-y" (XmYmiZe) as extent end;
"ond-x" (X Y&Zo)

where Xq, Ve, Zc tepresent the coordinate values ofithe current
display pointerand Xm, Ym, Zm, are the upper botyinds of the
update-window of the dimensions, see 19.1.1.3.

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

Use of the "current” form as start or finish is invialid if X, is
greater than x-bound (see 19.1.1.1).

The special display pointer symbolic values are valid if one or
more dimensions are undefined, with the appropr|ate coordi-
nate being omitted.

NOTES

1 xm Is a function of the y and z coordinates, and yn, is|a function of
the z coordinate.

2 Some address operations in 19.1.1.2 refer to some pf the above
special display pointer values as argument values.

19.1.2 Addressing operations with extended
display pointer

elements of arrays on'the dimension. ! »
, 19.1.2.1 Implicit addressing with extendeld display
19.1.1.4 Add

operations

Operations are defined in 19.2 which can affect a number of
array elements, this being determined by the address extent
for the operation.

An address extent is specified by a start address (xg,ys,25)
and a finish address (xq,yy,2), where

X ¥aZg) = (%YpZ), see 13.1.1.
The address extent includes all addresses {x;y;z)) for which
Xs¥eZd = (GYiZ) = (XnYnz).

26

When blocks are in use for a DO, implicit addressing operates
for the p coordinate of the extended display pointer (see
13.1.4) as defined in 19.1.1.1 for the x-coordinate of the
primitive display pointer, except that the p-coordinate automat-
ic increment is disabled when the p-coordinate reaches a
value one greater than the width Dx of the current block. The
implicit mechanism can be re-enabled by explicit adjustment
of the p-coordinate to a lower value, or by a change of b or
z-coordinate to address a block in which this value of p is valid.
The reference in 19.1.1.1 to an unbounded x-dimension is not
applicable when block-definition-capabillity is used.

V{ e s R ———
s s e
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19.1.22 Explicit addressing with extended display
pointer

When blocks are in use for a DO, the explicit addressing
operations of 19.1.1.2 are amended as follows:

a) an explicit addressing operation is valid even if the result-
ing p and q coordinate values are not within the bounds of
the block addressed by the resulting b and z coordinate
values, or if there is no defined block (however, no update
to an array element can be performed);

b) any explicit addressing operations may be used to alter
the value of b coordinate since no constraints are applied to

I1ISO 9040 : 1990 (E)

f) PREVIOUS BLOCK (b:=b-1; q:=1; p:=1).

NOTE ~ The definitions of the derived operations do not refer explicitly
to P and Q equivalents of Xmin or Ymin as in 19.1.1.2.2 since by the
restriction in 13,1 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-window is effective,
see 18.2.3. :

19.1.2.4 Address values and update constraints

The extended display pointer can be set to a coordinate

where relative-target-address has components m,(n;'s and
r which pre signed integers specifying the required change
to p, q,|b and z coordinates respectively of the extended
display pointer; each Is optional, default =0 {ho change}, and
n and r are valid only if the Y and Z dimensions respectively
are defined.

The opgration sets the displaypointer as foilows:
Pr=PcHM; Gpr=qe+h; bi=b&s"z =z +r

where -¢ refers to the initial'value of the display pointer and
-t to the [resuiting valle:

19.1.2,.2.2 Macro-operations

When blgcks. are in use for a DO, the following "macro"

combination for which z and b do not addresian existing block
or for which q or p is invalid for the addressed block. This
assignment is valid. No TEXT, ATTRIBUTE ¢r ERASE update
operations can be performed.

19.1.2.5 Address extents-with extended|display pointer

When blocks are in use-fora DO, the addresp extents defined
in 19.1.1.4 are amended and extended to operate as follows.

An address extent is specified by a start address (ps,ds,bs,2s)

and a finish address (py,qy, by, 24}, where
(Ps,debsizd s (Pndrnbrzy), see 13.1.2.

The address extent includes all addresses (p|,q;,b;,z;} for which
(PoUsbsizd = (Puaubiz) = (Prdnbpz).

If a particular dimension is not defined, its cqordinate value is
ignored in the above condition statements| (or can be con-
sidered to have the fixed value 1 {one)).

For the ATTRIBUTE and ERASE operatiofs (19.2.1.3 and
19.2.1.4), an address extent is deemed to include only those
coordinate combinations which are within theupdate-windows
of all dimensions although an extent specification can include
values outside this range.

An address extent can include (b,z) coordingte combinations
at which no block currently exists. Such valyes are skipped.

NOTE 1 - Due to overlap of blocks, an array elemént may be updated
more than once by one address extent.

Thefollowing special display pointer values afe given symbolic
names:

operations—are—available-and-can-be-used-only inthe form
stated; in addition to operations derived from those in
19.1.1.2.2, there are two additional operations.

Derived operations:
a) NEXT X-(SUB)ARRAY (P-array) {q:=q+1; p:=1);
b} PREVIOUS X-(SUB)ARRAY (P-array)
(@=q-1; pi=1);
(z:=z+1; bi=1; q:=1; p:=1);
(z:=z-1; br=1,; q:=1; p:=1).

¢} NEXT Y-ARRAY
d) PREVIOUS Y-ARRAY

Additional operations:

€) NEXT BLOCK {(b:=b+1; q:=1; p:=1);

“current’ : {Pe, Y, Per the current yalue of the
o Do) extended difplay pointer;

"start” :(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,qc,be,2)
‘end" * {Pms%msOmiZm)
"end-b” (P YmPmZo) can only be used

as extent end;
"end'q“ : (Pm:qm.bc,ZJ
“end-p" : (pmrqc!bclzc)

27
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where P, ge, be, Zc represent the current coordinate values
of the extended display pointer;

Pm, Om represent the maximum p and ¢ coordinates in a
block and are a function of a (b, z) coordinate combination;

bm represents the maximum value of b at which a block
exists on a Y-array and Is a function of z coordinate;

z Isthe upper bound of the update-window on Z dimension.

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

— an explicit logical pointer value (kf,z) where each
coordinate is optional and z is valid only 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 defined in 19.1.3.5:
"log-start", "start-f*, "start-k",
“log-end", "end-f*, "end-k".

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

b) LOGICAL-RELATIVE relative-target-logical-address

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 display pointer symbolic values are valid if one or
more dimensions are undefined, with the appropriate coordi-
nate being omitied.

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

19.1.3 Logigal addressing operations with logical
pointer

Logical addresging operations are used to update the logical
pointer and are [applicable if fields are in use fof 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 avalue: 8 writ’ten tothe primary
attribute of an array eleme’nt contained within a field'(using
LOGICAL-TEXT pperations, 19.2.2.1), the “coordinate of the
logical pointer s incfemented by one his miechanism is
automatically d abléd when k reach a value one greater
than the upper bound of theﬁj,igld “ddressed by coordinates
(f.z) of the logital pointer. The implicit‘mechanism can be
re-enabled by explicit adjustment ofthe k-coordinate to a lower

value, or by a change of f or z coordihate to address a field in
which this valug of k is valid.

ST

9.1.3.2 Explicit logical.addressing

Primitive and macro operations are provided for the explicit
modification of thelogical pointer.

7

L4

pointer, each is optional, default = 0 (no chang
valid only if the Z dimension is defined:

The operation sets the logical peinter as follows
kp=ktu; fo=fotv; z=z4+w

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

19.1.3.2.2 Macrodogical addressing operationj
nd can be

The following !macro" operations are available
used only ifvthe form stated:

a) NEXT FIELD (k:=1; f:= next(f} };
b} PREVIOUS FIELD (k:=1; f:= previous(f) );

where next(f) and previous(f) are derived with rgference to
the next-field and previous-field entries in the ADR for the
field as given in 20.3.3.4.

19.1.3.3 Update-window mechanism

When fields are in use for a DO only the Z-window [s 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, f and k
coordinates at which no field currently exists or fof which k is
invalid for the addressed field. This assignment is valid. No
logical update operation, including ATTRIBUTE and ERASE
operations, can be performed.

19.1.3.5 Address extents with field-definition{capability

The use of these operations does not affect 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 operations
The following primitive operations are defined:
a) LOGICAL-ABSOLUTE target-logical-address

where target-logical-address Is either
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ATogical address extent Is used with a humber of operations
on fields defined later in this clause.

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

dress (ke,fs,25) and a finish logical address (k,f,zg), where
{keifezgd = (Kpfrz), see 13.1.3.1.

The address extent includes all addresses (k;f;,z;) for which
kafezd = (Kifiz) = (kpfuzy).

For the LOGICAL ATTRIBUTE and LOGICAL ERASE operations

(19.2,2.3 and 19.2.2.4), an address extent is deemed to in-
clude only those coordinate combinations which are within the
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update-windows of all dimensions although an extent specifi-
cation can include values outside this range.

Alogical address extent can include {f,z) coordinate combina-
tions at which no field currently exists. Such values are
skipped.
The following special values are given symbolic names:
"log-current" : (k,f.,zo) the current value of
the logiical pointer;
“log-start" : (1,1,1)
"startf (11,2 )

can only be used
as extent start,

1ISO 9040 : 1990 (E)

This operation is subject to access control as defined in 19.3,

The single argument primary-attribute-value should be in the
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";

b) the value of this attribute in the array element if the
element is not empty; .

c) the explicit modal default for this attribute (seé 18.2).

"start-k" (11,20 ;

"log-end" : (Km,fmiZm)
‘end-fl  : (KpfmZd
‘end-K' (K foZo)

can only be used
as extent end;

where ke, fc, z¢ represent the current coordinate values of
the logital pointer;

km reprpsents 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
rray and is a function of z coordinate;

Zm is the upper bound ofthe update-window on Z dimension.

These can be used in any pair or with an expilicit (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 19,18.1.

The spetial logical pointer symbolic values. are valid if Z
dimensioh is undefined, with this coordinate\being omitted.

pme of the explicit logical addressing.operations defined in
19.1.3.2.1|refer to some of the above specialiogical pointer values as
argument yalues.

19.2 Update operations

19.2.1 |Update operations using display pointer

This subrclause ‘defines the update operations which are
available| for<updating the content of array elements of a
display ¢bject using the pnmmve dlsplay pointer or the
extendedd B

are subject to the access- rule forthe dlsplay object They may
also be restricted by access-outside-fields, see 18.2.2 and
19.3.

Rt s e S

/ 19211 TEXT operation

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).

Th ire value inthe array
element is set to the value chosen (i.e., no'change in case b}).
(See also repertoire-capability angd. repdrtoire-assignment
VTE-parameters in 18.1 and 18.2.4.
NOTE - This International Standard does not define the significance

of a primary attribute value whichyhas no assighed meaning in the
applicable repertoire.

The value for each rendition secondary attripute (see 13.2) in
the array element ‘after the TEXT operation|is determined by
the following conditions, taken in order:

d) the corresponding modal attribute valde if it is not “null”;

o) ,an‘existing value in the array element|is left unchanged
if itisnot "null";

f} the corresponding global attribute valug if it is not "null®;
@) the corresponding explicit modal defaylt (see 18.2);

except that for secondary attribute font, if the TEXT operation
changes the secondary attribute character-repertoire, then
conditions &) and f) do not apply and the vialue for font in g)
cannot be determined yntil 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 lowsgr update-window
bound, see 19.1.1.3.

19.2.1.2 REPEAT-TEXT operation

This operation has the form
REPEAT-TEXT finish-address primary-attrjbute-value-string

It has the effect of repeating a TEXT operation {19.2.1.1) for
array elements within the repeat-extent as defined below.

a) finish-address is combined with "current" to produce
repeat-extent; this is a subset of address-extent as defined
in19.1.1.4 or 19.1.2.5. The start address is always "current"
and the finish address must be greater than or equal to
“current" (if these are equal the operation is exactly equival-
ent to TEXT operation).

b} primary-attribute-value-string is a sequence of one or
more primary attribute values as defined for the TEXT oper-
ationin 19.2.1.1,

This operation is subject to access control as defined in 19.3.

29
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It blocks are not in use for the DO, this operation interacts with
the update-window as follows. In moving to the finish address,
the operation may traverse one or more x-arrays on one or
more y-arrays. On all such x-arrays, all array elements within
the current update-window will be updated. On any such
x-array, exceptthat containing the finish address, for which the
lower update-window bound is not at or above the origin, the

- operation will update additional array elements until the lower
update-window bound is at the origin. An analogous action
occurs with respect to any y-arrays except that containing the
finish address. The operation will finish at the finish address
moving the X, Y and Z update-windows accordingly.

If blocks are in yse for the
If the finish address is above the previous highest updated
element the Z-window will be updated.

For each array plement updated, a primary attribute value is
taken from primpry-attribute-value-string, starting with the first
value in the sequence, continuing through the sequence and
at the end restarting at the start of the sequence. If any value
is invalid for the secondary attribute character-repertoire,
determined as defined in 19.2.1.1, the primary attribute value
in the updated prray element is undefined. Other secondary
attributes of updated array elements are determined as
defined in 19.2./1.1 d)...9).

After a REPEATITEXT operation, the display pointer identifies
the position immediately after the last array element updated.

NOTE ~ If blocks|are in use for the DO, blocks may overlap and this
ray element being updated more than once.

19.2.1.3 ATTRIBUTE operation

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

It sets the secgndary attribute selected by attribute-id to the
value designatpd by attribute-value for some<or all array
elements, or sels the corresponding modal or global attribute
“value, or certaim combination actions, according to the value
of attribute-extent.

The arguments|are

a) attribute-id is the identifier-for one of the secondary
attributes listgd in 13.2;

b) attribute-value is-a permitted value for this attribute, see
d)..f}, or can bp "nall"if attribute-extent is "modal” or "global”,
see ¢);

/ 19.2,.1.4 ERASE operation -

Permitted attribute values are

d) for character-repertoire, foreground-colour or back-
ground-colour: an integer from 1 up to the value of the
corresponding xoc-capability VTE-parameter, see 18.1;

e) for font: an integer greater than or equa‘ to1;
f) for emphasis: an ASN.1 PrintabIeString; see B.17.

If attribute-id has value "character-repertmré" the only valid
value for attribute-extent is "modal". l\‘

ifthemodal value for character -repertoire attnl)ute is changed,

...... a or_fon ot to the exp madal default
value forfont forthe new value of character-repertojre {to avoid
incompatible values for these two attributes).

If attribute-id has value “font" and attribute-extent has value
"modal”, then attribute-value must be avalue which is valid for
the current modal value for character-repertojre.

if the value of font being applied by an extent |other than
“‘modal" is, for any array.element, not valid for the value of
character-repertoire in that array element, the valge of font in
that array element ig.set to the explicit modal default for font
for the value of character-repertoire in the array element.
|

If the attribute-value is "null" for an attribute, or; for gne or more
subattributes in the case of the emphasis atrlbu e, and the
attribute-éxtent is "global", the operation does npt alter the
corresponding attribute or subattribute values in any array
element. !

If attribute-id has value "emphasis”, attrlbute-v;alue may cause
a total update to the emphasis attribute or a paitial update
when this capability exists, see 13.2 and plau{e B.17, in
updated array elements and/or in the modal ol’ global attribute
values, see c). |

The ATTRIBUTE operation does not change the disgjlay pointer.
lNQTE —The note to 19.2.1.2 applies. »

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

It cancels the assignment of primary attribute valye for some

or all array elements, according to the value ;of erpse-extent,
and can also affect the values of secondary ¢ attrl utes in the

¢} 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,

3) "modal"; the modal attribute value is set to attribute-
value (no array elements are selected for direct action by
this value of attribute extent}; attribute-value "null" is valid.

This operation is subject to access control as defined in 19.3.

30

! The arguments are i

\ a) erase-extent specifies any valid address extent as

defined in 19.1.1.4 or 19.1.2.5; |
. b) reset-attribute takes a value from the sel ("yes", "no"). If
. it takes value "yes", the secondary attributes of all the array
| elements affected by the ERASE operation ire reset to their
! explicit modal default values, see 18.2. If it takes value "no”,
| the secondary attribute values are unchanged.

The ERASE operation does not change the dieplay pointer.

oo,

"

l
|
|
|
I
l
I
|
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19.2.1.5 Speclal operations for block-definition-
capability

The following operaﬂons are available if blocks are in use for~"
the DO and are subject to access control as defined in 19.3.

19.2.1.5.1 CREATE-BLOCK Operation

This operation has the form
CREATE-BLOCK Z B X, Y, Dy D,

The Z and B arguments give the address at which the block is
to be created. If a block currently exists at this value of (b,z),

1ISO 9040 : 1990 (E)

Where the ‘first choice’ as above is "nuil® for an attribute, the
b}, c), e), ) and g) in 19.2.1.1 apply.

‘“'w rules in
o b

19.22.2 REPEAT-LOGICAL-TEXT operation

This operation has the form

REPEAT-LOGICAL-TEXT finish-address )
FDR-attributes primary-attribute-value-string

It has the effect of repeating a LOGICAL-TEXT operation
(19.2.2.1) for array elements within the repeat exient as
defined below. ,

it will be LN

inate values on the X- and Y-dimensions of the
display dbject. They are positive integers.

D, and Dj, specify the size ofthe block; neither cantake avalue
which would cause the block to overflow the bounds of the
Y-array ip either X or Y dimension. They are positive integers.

This opefation makes no changes to the contents of any array
elementg now contained in the new block.

19.2.1.52 DELETE-BLOCK operation

\

This opefation has the form
DELETE-BLOCK Z B

The Z and B arguments give the address of the block td"ﬁ;
deleted.If a block does not currently exist at this value of (b,z)
the operation has no effect.

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

g —» N -l

19.2.2 |Update operations using logical pointer

- This sul)-clause defines the update operations which are

display ¢bject when fields are in use for a DO. All these

avai|ab!} for updating the content of array elements of a
operations are subject to’access control as defined in 19.3.

NOTE - $ee note 1 i 18:1.3.

19.2.2.1| LOGICAL-TEXT operation

This opetation has the form

\K; 19.2.2.3 LOGICAL-ATTRIBUTE operation

I'he arguments are

a) finish address is combined with log-current" to produce
repeat-extent; it can take a value as in 19{1.3.5 greater than
or equal to "log-current". If not.all characters in primary-at-
tribute-value-string are exhausted, the remaining characters
are lost. Non-extant and inactive fields (prptected from entry
by VT-users) are skipped,

b) FDR-attributés: as defined in 19.2.2.1

c) primary-attribute-value-string is as defined in 19.2.1.2
and is used/as defined therein.

After-a)REPEAT-LOGICAL-TEXT operation, the logical pointer
identifies the position immediately after the |ast array element
Updated.

This operation has the form

LOGICAL-ATTRIBUTE attribute-id attribufe-value
aftribute-extent

where attribute-id is as defined in 19.2.1.3 gnd attribute-value
is as there defined but with an additional value “field-explicit-
value" available; if this vaiue is used then the attribute value
istaken from the FDR field attributes for each field to which the
ATTRIBUTE operation applies, see attributetextent below or, if
the FDR value is "null*, then the explicit modal default value is
used, see 18.2.

Attribute-extent takes one of the following fprms:

a) any valid logical address extent as defined in 19.1.3.5;

b) "global": this extent applies to all fields on all Y-arrays,
but do ide fields;

LOGICAL-TEXT primary-attribute-value FDR-attributes

The arguments are
a) primary-attribute-value: as for TEXT operationin 19.2,1.1;

b) FDR-attributes: takes a value from the set {"yes","no"}. If
it takes value "yes" then the secondary attributes of the
updated array element are given values as taken from the
FDR field attributes, see 20.3.3.3, as first choice, see below.
Ifit takes value "no", then the field modal attributes are used
as the first choice.

¢) "modal"; causes the fieild modal attribute value for the
field currently addressed by the logical pointer to be set to
attribute-value, see also 13.1.3.2. Other information on
“modal" extent in 19.2.1.3 applies here.

The action of LOGICAL-ATTRIBUTE operation with respect to
character-repertoire and font secondary attributes is as
defined in 19.2.1.3.

The LOGICAL-ATTRIBUTE operation does not change the logi-
cal pointer,
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19.2.24 LOGICAL-ERASE operation

This additional operation is available when field-definition-
capability is selected for a DO.

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

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 second-
ary attributes in the same array elements, according to the
value of reset-att

19.3.2 Asymmetry of VT-users

Use ofthe FDCO control object, see 14,2 and 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
defined below. Use of the FEICO and FEPCO\control objects
for controlled data entry is optional, see 14.2 and 20.3.3.6, but
if used there is an additional affect on dlsplay object access
control as defined below. |

in S-mode iffields are in useforthe DO an asytﬁmetry between
the two VT-users may be defined by the accéss rule for the
FDCO (see 14.2 and 2033) if the FDCO| access-tule is

The arguments gre

a) logical-erasp-extent takes any valid logical address ex-
tent as defined|in 19.1.3.5;

b) reset-attribyte takes a value from the set ("yes", “no"). if

it takes value "
element affect
to the field att

es’, the secondary attributes of each array
d by the LOGICAL-ERASE operation are reset
ibute values assigned by the FDR for the

v,

appropriate fleld or, for an attribute for which no such value
is assigned, to|the explicit modal default value. If it takes
- value "no", the pecondary attribute values are unchanged.

The LOGICAL-ERASE operation does not change the logical
pointer.

NOTE ~ Any "“inacfive" fields (see 20.3.3.5) within the logical-erase
extent cannot be efased and are skipped.

ﬁ//~1> 9.3 Access control over display object

19.3.1 Access control for operations other than
logical operations

19.3.1.1 Display pointer and array element update
operations

All addressing gperations (updating~primitive or extended
display pointer,|[see 13.1,1.1)-and TEXT, REPEAT TEXT,
ATTRIBUTE, and ERASE operations are subject to the following
conditions:

a) access-ruleffor display object is satisfied;
and

is designated as the Application VT-user | and he other
VT-user is designated as the Terminal VT-uspr If{he FDCO
access-rule is WAVAR & WACA, the VT-userwhich|accepted
the VT-association is designated as the Application VT-user -
andthe other VT-user is designated asthe Terblna VT-user.
Ifthe FDCO has any other access rule {and always i A-mode)
neither VT-user is designated as an Application VTiuser or a
Terminal VT-user.

19.3.2.1 No designation’of asymmetry

Where no designatiovof asymmetry is made all DO gperations
are subject only'to the DO access-rule.

19.3.2.2 (Designation of asymmetry

A VT-user designated as the Terminal VT-user is alple only to
petform logical address operations (19.1.3) and logi¢al update
operations (19.2.2) on existing active fields (2 .3.3)

Such a VT-user may be further restricted if a FEICO s used. If
the entry-control-list in the FDR for a pamcular field is not
"void", see 20.3.3.6 and B.18.4, then the terminal -user is
subject to any constraints applied by the list ofw entny-controls,
see B.18.4 and B.18.7 (the entry-controls may be guch as to
apply no additional constraint).
Access by such VT-user to other DO operatioﬁs is govered in
19.3.1.

20 Control object VTE-parameters

Table 8 defines in part 1 the VTE-parameters|which apply to
a CO; each CO requires one set of these parametgrs. Some
VTE-parameters or parameter values are dependgnt on the

b) atleast 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 19.3.2.2,

19.3.1.2 CREATE-BLOCK and DELETE-BLOCK operations

These operations are subject to the access control in 19.3.1.1
and in addition are only available if blocks are in use for the
DO.
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selection of functional units as indicated in the/table.

When CO-structure takes a value other than "non-parametric”,
then, in addition to the VTE-parameters defined in part 1 of
table 8, a set of the VTE-parameters defined in part 2 of table
8 applies for each data element.

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 tabie 8



https://standardsiso.com/api/?name=b4f2f64efb72c70bb781a4294a3865f8

20.1.1 CO-type-identifler specifies the source of semantic
definition for the control object. When it is of type ASN.1
OBJECT IDENTIFIER, table 9 gives permitted values and corre-
sponding definition sources.

if CO-type-identifier has a character string value, then the
value of this string and any semantics of the information field
content are established by means outside the scope of this
International Standard.

20.1.2 If CO-structure takes the value "non-parametric', the
information structure of the control object is defined as identi-

ISO 9040 : 1990 (E)

Table 8 - Control Object VTE-parameters

Part 1 — Control object common VTE-parameters

Parameter Value

CO-name a character string of type ASN.1 Print-

ableString

either a value of ASN.1 OBJECT IDENTIFIER
t’xpe or a character string of type ASN.1
rintableString.

CO-type-identifier

fied by t finition
will then| also identify whether any partial updating of the
control opject information field is possibie.

if CO-stiucture takes an integer value, then the information
structure|is defined parametrically and the value defines the
number of data elements in the information structure; each
such data element is defined by a set of the parameters listed
in part 2 of table 8 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, ahd determines whether and when each VT-user may
update the object, see clause 9. The value "no-access" implies
that the [nformation content of the CO cannot be altered or
extended and has to be defined in a register entry or profile.
Table 10|specifies the permitted combinations of CO-access,
CO-priority and VT-mode.

NOTE ~ YT-users defining control objects with CO-access ‘NSAC'
should be|aware that collisions may occur with such control objects.
In actual fact, due to the way in which control objects are generally
used (the semantics of the control object), collisions are unlikely, but
VT-users phould be aware of the fact that the service-provider does
nothing tol prevent or resolve them,

20.1.4 [CO-priority assigns to the control object a vaiue for
update priority. This VTE-parameter, controls the handling of
updates fto the control object jf-relation to updates to other
objects, as defined in 24.5. Tiable 10 defines permitted values
in relation to values of CO-access.

Control gbjects with CO-priority="urgent" are used to support
the non-glestructiverinterrupt facility, see 7.7 and B.16.2,

NOTES

"non-parametric’, nulnber of data ele-
ments 1...N; (default-=|1); see note 3

CO-structure

COaccess "NSAC*, "WAVAR', [WACI', "WACA",
"WAVAR &WACI™, "WAVAR & WACA'*,
;no-access"*, (default 4 “NSAC"); see note

CO-priority *normal®, “high", "urgent* (defeult = "nor-
mal"); see note 2.

CO-trigger optional; "not selected"} "selected" (default
= "not selected").

NOTES

1 Values marked * ere valid only if Structurgd Control Objects
functional.unit is selected. .
2, ACO for which CO-priority *normal® is invalid, see 20.1.4, will
be'taken as of "high" priority in the default casg.
&, This parameter is used only if the Structured Control Objects
functional unit is selected; the default value applies if the par-
ameter is not present.

Part 2 — Control object data element VTE-parameters

Parameter Value

CO-element-id uired if the number

conditional: integer: r
ter than one; see

of date elements is gr
note 4

CO-category “character’, "booleary", ‘symbolic®, "in-
teger*, "transparent" {default = "boolean”)
CO-repertoire-assign- | this VTE-parameter the 'same form

ment and default as repertpire-assignment in
18.2.4. This VTE-parameter is relevant to
the control objectonly if CO-categorytakes
value "character”

CO-size data storage capacity ¢f data element

NOTE
4 This parameter is used only if the Structured COs functional
unit is selected; the default value applies if the parameter is not

1 Implementations will typically place tight limits on the permitted
combinations of CO-name, CO-category and CO-size if CO-priority
has value "urgent’, see annex D;

2 There is no relation between the selection of the Urgent Data
functional unit and CO VTE-parameter CO-priority = *urgent".

20.1.5 The effect of CO-trigger is definedin24.1 and 31.1.4.
CO-trigger may only be "selected" if CO-priority is "normal*.

present:

Table 9 - OBJECT IDENTIFIER values for control objects

Control object

CO-type-identifier
generic type valués

Control object type defined in See C.1.1.1
this International Standard
Registered control object type See C.1.1.2
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Table 10 - Permitted combinations of VT-mode, CO-access and CO-priority

VT-mode & S$-MODE A-MODE
CO-priority normal high Urgent | normal high Urgent
CO-access
WACI n/a NDC* NDC* DC NDC NDC
WACA nfa NDC* NDC* DC NDC NDC
WAVAR DC NDC NDC nfa n/a n/a
WAVAR-&WACI DC* NDC* NDC* n/a n/a nja
WAVAR-&-WACA DC* NDC* NDC* n/a nfa 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, Wa
na — combination not permitted .
DC - subject to delivery control, if any; can have trigger ’
NDC ~ not subject to delivery control; cannot have trigger
20.2 Usage and effects of data element When a new val(ie is entered into a control object of one of
VTE-parameters these CO-categories, it completely replaces the olfl value.
The following afditional information applies to the use and ; g Lo "
. effects of the cpntrol object data element VTE-parameters When the control object has CO-category value *boplean’, the

controlobject may contain one or more boole‘fan values. Each
boolean Is updated individually without affecting the other
booleans contained in the control object. Bach poolean is
addressed by its numeric order relative to the othef booleans
contained in the control object, i.e., a boolean|is adfiressed as
"Boolean n" where n s in the range 1 s n s GO-size.

listed in part 2 offtable 8. These VTE-parameters apply to each
individual data |element (if the Structured Control Objects
functional unit i$ 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-elgment-id Iis used to identify a data element
within the contfol object for the purposes of updating;the

element and of hegotiating values of the other VTE-parame- Using this numbering convention a value for aboolgan in such
ters defined for the element, a control object is given as one of the followirﬁg
NOTE — There afe two levels of partial updating©f a-control object e . \ ) 3
which has paramétrically-defined structure: n."true” or n."false”, where n is the boolean numtier.
|
a) each data element can be individually-updated;
b) if a data plement has CO-category.'boolean’ then its con- 20.2.4 The initial value for all control objects (pxcept the

stituent boolpans can each be individually updated. default control object associated with each device object)

when a VTE becomes the current-VTE depends ¢n the CO-

20.2.2 The appropriate value for CO-size depends on the category value as follows:

value of CO-catggory as follows:

a) character: faximum: length of character string a) character: a "'null" zero-length string;
(default = 16 dharacters);

b) boolean: each boolean has value "false';

b) boolean:

(defauit = 16); ¢} symbolic: "null";

¢) symbolic: maximum number of distinct values
{default = 255); d) integer: 0;

d) integer: maximum value of integer {default = 65535); e) transparent: each defined bit has value 0.

e) transparent: maximum number of bits (default = 16 bits).
20.2.5 When CO-category = "character, all gharacters in the

20.2.3 Except for boolean control objects, a control object string have the same repertoire as specified by CO-repertoire-
contains a single unit of information (i.e., value) of the type assignment or its default. The value of CO-repertoire-assigh-
specified by CO-category, i.e., a single character-string, sym- ment is set through negotiation, in a VTEj-profile or in a
bolic value, integer, or transparent (uninterpreted) bit string. registered control object.
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20.3 Standard control objects

120.3.1 Termination Control Object (TCO)

ATCO can be used with a device object, usually in conjunction
with the device object termination conditions, see 23.4.

To define a TCO, the control object VTE-parameters take the
following values:
CO-name; any value unique to the VTE;

CO-type-identifier: ASN.1 OBJECT IDENTIFIER value
wvt-b-sco-tco, see annex C;

1SO 9040 : 1990 (E)

20.3.3 Field Definition Control Object (FDCO)

20.3.3.1 VTE-parameters for FDCO

To define a FDCO the CO VTE-parameters take the following
values:

CO-name: any value unique within the VTE;

CO-type-identifier: ASN.1 OBJECT IDENTIFIER value
wvt-b-sco-fdco, see annex C, identifying the CO as
being of type FDCO,

CO-structure: “non-parametric®, meaning that the infor-

mation structure is formally referenced by the value
of CO-type-identifier; it is fully defined by.this Inter-
national Standard, see 20.3.3.2;

CO-aqcess: any valid value except "NSAC"; see 23.4;
CO-prjority: "normal";

CO-trigger: any valid vaiue;

CO-cagtegory: "integer";

CO-size: takes default value.

The initigf value of a TCO is 0 (zero). See 23.4 for a description
of use offthis CO.

20.3.2 [Echo Control Object (ECO)

For A-mgde, an optional control object is defined to allow a
VT-user o control the enabling of echo by the peer VT-user,
VT-users negotiate the use of this control object, the

CO-type-identifier: ASN.1 OBJECT IDENTIFIER value
vt-b-sco-echo, see annex C;

CO-agcess: "WACA", "WACI" or "NSAC"; see Note 2
CO-prjority: "normal" ’

CO-trigger: "selected" or "not-selected"\{default = "se-
ected")

CO-category: "boolean”
CO-sige: 1 boolean

The initigl value of the single-boolean in the ECO control object
is "false"

When fidlds are in.use for either DO, the function of the echo
control opject is.superseded by the facilities of the FEICO and
FEPCO,|see?0:3.4 and 20.3.5. The ECHO control object can
exist in § VTE, but has no effect.

CO-access: S-mode: "WAVAR', "WANAR & WACH,
"WAVAR & WACA®" or "no-access' (see Note 2);
A-mode; 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 FDCO in using Fields.

2 The value of CO-access for FDCO has an eff¢ct on access control
over the display.object as defined in 19.3.2, A ndte on further implicit
semantics js'given in clause 12,

20.3.3:2" Definition of information contdnt for FDCO

The content of a FDCO is an array of records known as FDRs.
These records are identified for generation and update pur-
poses by the z and f coordinates of the field they define, see
13.1.8.

Each FDR is itself composed of a number gf items as defined
In 20.3.3.3, known as FDR-components.

For the purpose of update of a FDCO, the VT-object-data

parameter, see 31.1, takes the form

Z F sequence of
<FDR-component-id FDR-compgnent-value>

where Z and F identify the FDR and the [FDR-components
and possible values are as defined in 20.3.3.3.

NOTE — The FDCO itself is identified by VTqobject-ident service
parameter, see 31.1.

20.3.3.3 Definition of content of FDR : FDR-components

See clauses B.5, B.6 and B.7 for notes on use of this control
object.

NOTES

1 If no echo contral abject exists, it is the local VT-uset’s concern
whether input updates are echoed locally or not.

2 A value of "NSAC" for CO-access should be used when and only
whenitis legitimate for either VT-user to alter the state of echo control.
The possibility of collisions must be taken into account.

The content of one FDR normally consisls of the following
m—wmms—mmf—ww selves 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
FDRs relating to these values of z are conceptually not destroyed, but
since any update of such FDRs can have no effect on the DO it is not
necessary to retain their contents (except, perhaps, for locel reasons).

a) field-status: takes a value from the set "active", "inac-
tive", "non-extant’, see 20.3.3.5;
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b) field-extent: value is a sequence of 4-tuples <Xi Yi Dxi
Dyi> where each 4-tuple defines a field-element, see 13.1.3.
The order of the field-elements in field-extent defines the
order of the field-elements for the purpose of evaluating the
K-dimension for the field, see 13.1.3.1;

c) fleld-attributes: there is one component of the FDR
corresponding to each secondary attribute. The value is
either a valid value for the secondary attribute or is "null";

d) next-field: value is an integer taken as a value of f
coordinate or can be "void", see 20.3.3.4,

e) prevlous-fleld value Is an lnteger taken as a vaiue of f

— transmit gli of this field;

- transmit 4l of this field if any portion of it has been
changed;

-~ transmitthose portions ofthisfield, if any, which have
been chahged;

— do not transmit any of this field,

— use globdl value of transmission policy, i.e., as given
in TPCO,[see 20.3.7;

, 860 20.3.3.6. Each part of each entry-con-
g-object-list, FEIR-list, FEPR-list) Is a separate

path for moving through the set of fields can be explicitly
defined using neji-field and previous-field FDR-components.
This path is refefred 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 reachefl going forwards.

Each of these is an integer taken as acoordinate value on the
F dimension.

If either has valljile "void", that'part of the navigation path is
impilicit from the F dimension, These links affect the operation
of ‘next field' and ‘previous field' operations on the logical
pointer in 19.1.3J2.2;

If next-field or pre ' :
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.

Where the navigation path from a field is implicit from the F
dimension (next-field and/or previous-field is "void"), a skip will
occur to the next "active” or "inactive" field in the appropriate
direction on F; if there is no such field the field is taken as the
last of the path.
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Where afield is encountered which s "inactive’; the navigation
path (forward or backward) will skip this fleld (whether implicit
or explicit navigation is in force) and endeavourtofind afurther
field from the next/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 of the path.

If a field is deleted (field-status becomes "no‘n extant'}, any
navigation paths to that field are broken; no mﬁnory is kept of
the pointers from the deleted field and no automatic re- lmking

takes place.

NOTES i

hce the z coordinate 18 Not present IN Nexi-7i 678 or pravious-field,
the set of fields within which the path can be speclﬁed infthis way is
wholly contained within one Y-array.

2 Toavoid the breaking of the navigation pathwhenafield is deleted,
the field-status can be set to “inactive’.

20.3.3.5 Use of FDCO for Creation, Modificgtion and
Deletion of Fields

The status of a field is determined by the value of FDR-com-
ponent fleld-status indhe FDR. If the value is "pctive" or
“inactive", the field-exists; if it is "non-extant", tHe field does not
exist. ;
|
|
The inltial state of the FDCO, when a VTE is brought into use,
is that alhFDRs conceptually exist, with field-status "non-ex-
tant",

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
values if field-status value is "non-extant").

updating the appropriate FDR-component values if its FDR,
including a change of field-status between "active" and "inac-
tive",

The characteristics of an existing field can be mFlfled by

A field is deleted by updating its FDR with figld-status "non-
extant"; other FDR-components in the FDR are autpmatically
set to "void" and cannot be recovered subseqbently .

if any secondary attribute, including character-rep ertoire, is
given an explicit value or value "nuil" in field-attrithutes, this
value replaces any previous value (or "null") for this attribute
in the FDR. Other attribute values inthe FDR are u changed

20.3.3.6 Definition of entry-control-list in FDR

This is a sequence of one or more entry-contr?rols, see below,
or can be "void" {the empty sequence). Th‘e sequence is
significant only in that it is indexed by the CCO value at
termination, see 20.3.6.1. Entry-controls enable entry instruc-
tions and reactions to be applied to the field 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 19.3.
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Each entry-control is a set of one each of the following parts,
which can themselves be complex:

a) device-object-list: this Is a sequence of device object
names or can be "void" {the empty sequence). The se-
quence is significant only in that it is indexed by the GCO
value at termination, see 20.3.6.2. Device objects included
can enter data into the field subject to the FEIR-list. Value
“void" implicitly includes all those device objects which are
linked to the display object by VTE-parameter device-dis-
play-object.

A device object can appear in the device-object-list i in more
than one_e : binati
permissjons, thus applled is according to the definition in
the FEIQO register entries, see B.18.7.

~ Ifthere [s any non-void device-object-list associated with a
field, than any device object which is in no device-object-list
for the fleld cannot enter data into the field.

NOTE 1 — Device-object-list can include device objects which

are npt explicitly linked to the display object with which this
FDCQ is associated.

b) FEIR-list: thisis a set of FEIR identifiers or can be "void"
(the empty sequence). Each Is a pair <FEICO-name, index>
where FEICO-name is the name of a CO of type FEICO, see
20.3.4, and index is an integer addressing a record in this
CO. Value "vold" implies that there is no constraint on entry
into the[field from the device objects in device-object-list. If

-list: this is a sequence of FEPR identifiers or.can
" (the empty sequence). Each is a pair <FEPCO-

arecord i

to value "yoid" for entry-control-list.

NOTE 2 - [rhe structure of entry-control-list is illustrated in B.18.14,
20.3.4 Field ‘Entry Instruction Control Object
(FEICO) ‘

1ISO 9040 : 1990 (E)

CO-priority: takes value "normal”;
CO-trigger: takes value "not-selected”.

NOTE - The value "no-access" for CO-access implies that the FEICO
is available only for reference to the FEIRs generated from the register
entry. These FEIRs cannot be altered and further FEIRs cannot be
inserted.

20.3.4.2 Definition 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 new records can be generated using the CO
update operatlon, see 31.1. A FEIR- mdex of type Integer is

Rs-to-be-addressed for update or
for reference in a FDR see 20.3.3.6.

For the purpose of update of a FEIR, thp VT-object-data
parameter, see 31.1, takes the form

FEIR-index FEIR-content-value.

The FEIR-content-vajue-is not standardised in this Interna-
tional Standard but B.18.7 describes typical qontent. A register
entry for a FEICO will-define the permissible content for FEIRs
in such a FEICOQtogether with transfer syntax for generating a
new FEIR where this is permitted by the register entry.

20.3.5"Field Entry Pilot Control Object (FEPCO)
20,3/5.1 VTE-parameters for FEPCO

To define a FEPCO the CO VTE-parameterstake the following
values:
CO-name: any value unique within the TE;

CO-type-identifier: a value as in table 8 tp select a regis-
ter entry or private type definition which defines an
information structure conforming tq 20.3.5.2;

CO-structure: takes the value "non-parametric”;

CO-access: takes either the same valug as CO-access
for the FDCO associated with the same display
object, see 23.4, or the value "no-gccess",

CO-priority: takes the value "normal";
CO-trigger: takes the value "not-selecteq".

NOTE -~ The value "no-access’ for CO-accessim%js thatthe FEPCO

is available only for reference to the FEPRs denerated from the
register entry. These FEPRs cannot be altered jand further FEPRs
cannot be inserted.

20.3.5.2 Definition of information content for FEPCO

20.3.4.1 VTE-parameters for FEICO

To define a FEICO the CO VTE-parameters take the following
values:
CO-name: any value unique within the VTE;

CO-type-identifier: a value as in table 8 to select a regis-
ter entry or private type definition which defines an
information structure conforming to 20.3.4.2;

CO-structure: "non-parametric";

CO-access: takes either the same value as CO-access
for the FDCO associated with the same display
object, see 23.4, or the value "no-access",

The content of aFEPCO is an array of recorjis known as Field
Entry Pilot R 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

or for reference in a FDR, see 20.3.3.6.

For the purpose of update of a FEPR the VT-object-data
parameter, see 31.1, takes the form

FEPR-index FEPR-content-value.
FEPR-content-value takes the form

Event Conditions Reactions
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where

Event ::= CHOICE {...}

Conditions ::= SET OF { CHOICE {...} }
Reactions ;:= SEQUENCE OF { CHOICE {...} }

This International Standard does not define the sets of values
from which the above choices are to be drawn; such values
will be the subject of registration. Typical sets are given in
B.18.8, B.18.9 and B.18.10. The significance of muitiple con-
ditions in one FEPR is that all the conditions must be satisfied
{Logical AND) for the FEPR to take effect.

d) entry-control index:

CO-element-id: takes value 4,
CO-category: takes value "integer”;
CO-size: default value (maximum integer value 65535).

e) device-object index:

CO-element-id: takes value 5,
CO-category: takes value "integer";
CO-size; default value {maximum integer value 65535).

f) FEPR index:
CO-element-id: takes value 6;

A register entry for a FEPCO will define the sets for the above
choices, including the ASN.1 Tags and definition of semantics,
and can also define an Initial set of FEPRs drawn from these
sets,

Control Object (CCO)
arameters for CCO

To define a CCQ the CO VTE-parameters take the following
values:

CO-name: any value unique within the VTE;
CO-type-identifier; the ASN.1 OBJECT IDENTIFIER value

wt-b-sco-cco, see annex C, identifying the CO as
being type

CO-structure:| 6;

CO-access: ¢ither of "WAVAR", "NSAC";

CO-priority: takes the value "normal";
CO-trigger: takes either valid value.

VTE-parameterg specifying the characteristics of the dafa
elements are defined in 20.3.6.2.

20.3.6.2 Definition of information fleld for CCO

The CCO information field consists of the following data ele-
ments, taking vajues for control object data'element VTE-par-
ameters as given below. This information content is not par-
tially updateabl

a) field label g coordinate:
CO-element-ifl: takes value(T;
CO-category:[takes value“integer”;
CO-size: takep value accordingto Z dimension capability.

b) field label f coordinate:

CO-calegory: takes value "integer”,
CO-size: default value (maximum integer value $5535).

a), b) and c) together identify the field and k coordinate which
indicate where data entry is to commengce wh}en aMT-useris
given permission to start data entry. {e.g., in S-mgde by the
passing of ownership of WAVAR).or where data entry has been

terminated when aVT-user relinquishes permi issior{to do data ‘

entry. See also B.18.12. %

d), e} and f} are relevant only on termination and indicate the
reason for terminatioh.' These items are used ‘as follows:

entry-controhindex: this Is an index into.the entry- control-list
of the FDR addressed by the field label;

deviee-object index: this is an index into the device-object-
list.of the entry-control addressed by the entﬁy-control index;

FEPR index: this is an index into the FEPR-list of the entry-
control addressed by the entry-control indeﬁ

Ifthe entry-control-list is "void", these three data eletentstake

value 1 (one). |
1

If the device-object-list or FEPR-list of the efi\try dontrol has
value "void", the corresponding data element takes value 1
{one).

20.3.7 Transmission Policy Control dbjem (TPCO)

20.3.7.1 VTE-parameters for TPCO ‘

To define a TPCO the CO VTE-parameters take the following
values:

CO-name: any value unique within the VTE
CO-type-identifier: ASN.1 OBJECT IDENTIFIER v3lue vi-b-

CO-element-id: takes value 2;
CO-category: takes value "integer";
CO-size: takes value accordingto F dimension capability.

¢) field k coordinate:
CO-element-id: takes value 3;
CO-category: takes value "Integer”;

CO-size: takes value according to maximum field size to
be used.
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sco-tpco, see annex C, identifying the CO as being
of type TPCO; ‘

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.
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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.

Boolean 2: "true" — include all fields which are not protected,
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,

1ISO 9040 : 1990 (E)

CO-size : default value (maximum integer value 65535).

The content value is the number of array element updates
after which termination will occur, with event-id value 1.

b} termination timeout mantissa data element:

CO-element-id : takes value 2 {also used as event-id for
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 ¢)
below.

net effeclof changes Ts sufficient (this is independent of value
of delivery-control).

Boolean f1: "true" — update the CCO; "false" — do not update
the CCO

20.3.8 [Termination Conditions Control Object
(TCCO)

20,3.8.1 | VTE-parameters for TCCO

To defing a TCCO the CO VTE-parameters take the following
values:

CO-ngme: any value unique within the VTE;

CO-type-identifier: a value as in table 8 to select a regis-
or entry or private type definition which defines an
nformation content and/or update syntax for the
termination event data elements, see 20.3.8.2 (d);

CO-stfucture: integer; 3 plus number of termination-
event data elements required, see below;

’CO-ac cess: any valid value;
CO-prlority: takes the value "normal";
CO-trigger: takes either valid value.

20.3.8.2 | Definition of information fleld for TCCO

Four types of data element are defined for the TCCO); one of
these ty;ls can occur a number of timesif required, as defined
in a VTE{profile definition.

CO-element-id : takesyvalue 1 (also used as event-id);

a) ter}lnaﬂon length data-element:
CO-cgtegory : takesvalue "integer";

c) termination timeout exponent data ¢lement:
CO-element-id : takes value 3,
CO-category : takes value “integer";
CO-size : default value (max integer valye 65535).

The content value is usedas-E inthe expregssion T times 108
which yields the time in\seconds, following the first update
following the previoUs,termination event, |after which termi-
nation will occurwithevent-id value 2. See also 23.4.

d) termination event data element:

This data element type is optional and cah occur a number
oftimes; this allows termination events to te categorised into
groups and the groups to be individually updated and noti-
fied. The occurrence of this data element pnd 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
than 3; :

CO-category : "transparent" or "character";
NOTE 1 — The choice between these valug types will be
made in a VTE-profile definition or in a register entry; if the
choice Is "character” then the VTE-parameter CO-repertoire-
assignment becomes valid for the data elefnent.

CO-size : as required.

If any termination event included in a data element of this type
occurs it is notified with event id of value equal to the CO-ele-
ment-id, see note 2,

NOTE 2 - The information in 23.4 on the use of tefmination conditions
and notification of events in a TCO apply when tefmination events are
specified in a TCCO.
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21 Reference Information Object VTE-
parameters

21.1 Availability

Avallability of RIOs and therefore the applicability of these
VTE-parameters is subject to the Reference Information Ob-
jects functional unit having been selected.

21.2 VTE-parameters for RIOs

parameters to be included in the VTE. They conform to the
definitions in 2G.1.

CO-name: any value unique within the VTE;

CO-type-identifier: a value as in table 8 in clause 20 to
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)
select$ an empty RIO;

CO-structurd: "non-parametric’;

CO-access: [any valid value, see clause 9 and table 1;
CO-priority: jany valid value;

CO-trigger: [not-selected".

NOTE - The sen
CO-access or C(

22 Operaf
Objects

fice provider applies no constraint on the values of
-priority.

fions on Reference Information

22.1 Avail

bility

%

|
22.3 RIO update operations
The following RIO update operations are aju subject to the
access-rule applied to the RIO by CO-accessVTE-parameter,
soe clause 21, They are extensions to the simple update
operation defined for other control objects.

RIOs are updated using a similar principle as for other control
objects, see 31.1, i.e., the CO-name value forms a valid value
for VT-object-ident parameter of VT-DATA, with VT-object-data
being comprised of the update operation and, where applic-
able, other arguments.

VT-object-data takes the form
'ERASE-RIO

|
This operation deletes all records ofthe RIO las in|22.3.2.

22.3.2 DELETE-RECQRD operation
VT-object-data takes thé form
DELETE-RECORD,_record-id |

where record-id must be the name of an e&lsting record in
this RIO.

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-infarmation

where:

RIO capability nd therefore the applicability \of/these oper-
ations is subjegt to the Reference Information Objects func-
tional unit havirig been selected.

22.2 |dentification of RIOand RIO records

22.2.1 ldentification of,RIO

A RIO Is identified by\its name CO-name; this Is a VTE-par-
ameter, see clause 21,

record-id can be the name of an existing recordin this RIO,
to be overwritten by the operation, or can be the|name for a

new record to be created by the operation.

object-update-information is a set of VTEiob]

t updates,

i.e., as they could be included in a VT-DATA reguest; these
objects do not need to be currently in existencs; l.e., need

not be part of the current-VTE. This set of updat

new content of the RIO record; it can be the
NOTES

1 An ‘empty’ update in effect erases the content

formsthe
empty set.

of the record but

CO-name Is a valid value for VT-object-ident parameter of
VT-DATA service, see 31.1 and 22.3, when a RIO ofthat name
is present in the current-VTE.

22.2.2 ldentification of RIO-record

Each record in a RIO is identified by its name record-id.
Record-id is not a VTE-parameter but is either known from the
registered definition of a pre-defined RIO (e.g., when the RIO
Is called into the VTE by a profile) or is assigned by CREATE-
RECORD operation, see 22.3.3. It Is of value type ASN.1
PrintableString. :
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does not delete it.

2 No validity checks on the record contents can

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 principle as for the update

operations, i.e., the RIO CO-name forms a
VT-object-ident service parameter of VT-DATA,
data value being comprised of the reference
argument.

valid value for
with VT-object-
operation and

.
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Each of these reference operations is itself subject to CO-
priority for the RIO (see 21.2) but the effects of the updates in
the referenced record are subject to the characteristics of the
objects to be updated.

22.4.1 EXECUTE-RECORD operation

VT-object-data takes the form
EXECUTE-RECORD record-id

where record-id must be the name of an existing record in
this RIO.

VTE, as though these updates were issued explicitly in a
VT-DATA flequest.

This operation is not subject to the RIO access-rule. Individual
updates flom the record are subject to the access-rules onthe
objects tojwhich they are intended to apply, with respect to the
VT-user which initiated the RIO reference operation. Whenthe
operationlis 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 isthe one whichis executing
the entry [eaction.

22,42 [CALL-RECORD operation

VT-objectdatatakes the form
CALL-RECORD record-id

where the argument is as in 22.4.1.
This operption has the following effects, in order:

1) The|values of the display pointer, and of the logical
pointer [f in use, are saved;

2) An EXECUTE-RECORD operation jis performed as in
22.4.1;

3) The Eaved pointer values are restored.

All informption in 22.4.1.applies to this operation also.

23 Dgvice.object VTE-parameters

The VTEparameters for the Basic Class VT Service device

ISO 9040 : 1990 (E)

Table 11 - General device object VTE-parameters

Parameter

Value

device-name

device-default-CO-
access

device-default-CO-
device-default-CO-
trigger

device-default-CO-
initial-value

device-minimum-X-

array-length

device-minimum-Y-
array-length

a character string of type ASN.1 Print-
ableString; see clause 14,

any valid value for CO-access, see clause
9 and table 1; (default = "NSAC"); value of
CO-access for the default control object.

"non;mal', high*, "urgent" (default = “nor-

subject to rules in table
8 applies.

“selected”, "not-select
selected”); value of CO
fault control.object.

initial values for the ei
in.the defauit control ol
object (default = "false” |

iority to default CO
10; hote 2 to table

" (defauit = "not-
Hrigger for the de-

ht boolean values
ject for the device
or any boolean not

given an explicit initial value).

an integer value; indig
agreed {via negotfaﬁon

object data is mapped t
absence of this VTE-
default case, devices
length may be used.

ceptable to both VT-Liers when

an integer value; indig
agreed (via negotiation
ceptable to both VT-u
object data is mapped t
absence of this VTE-
default case, devices

ates the shortest
X-array length ac-
isplay
this device; inthe
rameter, i.e., the
with any X-array

ates the shortest
Y-array Iength ac-
ers when display
this device; inthe
ameter, i.e., the
with any Y-array

length may be used.

multiple occurrence VTE-parameter; each
instance is the CO-nanje value for a con-
trol object as defined in|clause 19.

devioe-control-object

device-display-object | character string; this is|identical to one of
t1hae1DO-name TE-pargmeter values, see
NOTES

1 The device-control-object VTE-parameter [does not include
the defauit device control object as this control pbject is implicitly
associated with the device object (the default ¢ontrol 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 semantics
defined in a V TE-profile or by semantics agreedputside the scope
of this International Standard.

3 It is recommended that the device-controf-object VTE-par-
ameter is used to associate instances of the cqntrol object types
available with a device object and hence with a display object;
see, for example, also B18.6 and B18.14.

objects are defined in tables 11, 12 and 13.

23.1 Default control object VTE-parameters

The VTE-parameters device-default-CO-accese, device-
default-CO-trigger, device-default-CO-priorityand device-
default-CO-initlal-value are defined in table 11. They assign
values for the default control object associated with the device
object, see clause 16. The default control object is always of
category "boolean" with eight booleans defined. The Initial
value of these booleans may be set through the value of
device-defauit-CO-initial-value.

23.2 Minimum Length VTE-parameters

Table 11 defines the device-minimum-X-array-length and
device-minimum-Y-array-lengthVTE-parameters which de-
scribe the minimum acceptable imaging area for the device,
i.e., this means the device must be able to handle X-arrays of
device-minimum-X-array-length or 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 dimensions will not be suitable).
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23.3 Device object VTE-parameters for
Attributes

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 12.
These override any semantics defined by the analogous VTE-
parameters for the display object itself.

Table 12 - Device Object assignment VTE-parameters

assignment VTE-parameters in the device object. Thus these
VTE-parameters each occur as an ordered list of ordered lists.
An analogous rule of positional significance between these
two lists of lists applies as in the other simpler cases, noting
that in this case complete lists may be replafed by the "null"
value. . |

23.3.2 Emphasis attributes 1

The VTE-parameter device-emphasis is provided to enable
the DO-emphasis value, see 18.2.6, to be overridden for a
particular device object. It is optional and can occur as multiple
occurrences which form an ordered list; each occurrence may

Parameter Value

device-repertoirer multiple occurrence VTE-parameter

assignment g‘igﬁzng)d as for repertoire-assignment, (see
device-font- multiple occurrence VTE-parameter
assignment defined as for font-assignment, (see 17.3).

device-emphasi multiple occurrence VTE-parameter

defined as for DO-emphasis, (see 17.2.4).

device-foreground-

multiple occurrence VTE-parameter
colour-assignment

defined as for foreground-colour-assign-
ment, (see 17.2.3).

device-backgrou

- multiple occurrence VTE-parameter
colour-assignment

defined as for background-colour-assign-
ment, (see 17.2.3).

23.3.1 Repertoire, colour and font attributes

The device objgct "assignment" VTE-parameters occur as
members of ordpred 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-par-
ameter is controfled by the "capability" VTE-parafeter for the
display object agsociated with the device object.

An explicit entry|in a device object "assignmeht” list overrides
an entry in the corresponding display object "assignment® list.
Thus, for examplle, the n-th value in‘the device-repertoire-as-
signment list, coyresponds to the n-th value in the repertoire-
assignment list and, if it is present, overrides the n-th value in
the reperioire-agsignment list,

A "null" value is aivailablefor use in the device object "assign-
ment” list if it i not required to override the display object
"assignment" vajue_for a specific position in the list but sub-

This International Standard does not define @ significance for
the value of an occurrence of this VTE-parametér. A VTE-
profile definition can provide a VTE-prdfile‘argumgnt to allow
negotiation of a specific device object emphésisf nctionality
from a more generic functionality inthe VTE-profilg definition.
See also clause B.17. |

NOTE — Such provision in a VTE=profile definition i;s optipnal.

23.4 Termination VTE-parameterQs

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 conditjons under
which the VT-user should cause notification|of prpvious up-
dates to the peer VT-user, see clause B.8. !

1
Table 13 defines\the three device object thmin«Eﬁon VTE-

Table 13 - Other Device Object VTE-parampters

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 (default = 0,0,0)

Optionally, one or more termination event-idg may be
defined by these parameters. The termination event-ids are
used to update the termination control object (TCO, see
20.3.1), if any, linked to the device object thus nqtifying the

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
be truncated. Default values apply to entries not present in
display object "assignment" lists and "null’ to device object
“assignment” lists.

For all these VTE-parameters, except device-font-assign-
ment, asingle ordered list is present in each display object and
device object. In the case of font, each repertoire implied by
repertoire-capability has a separate font-capability VTE-par-
ameter in the display object and a separate list of font-assign-
ment VTE-parameters in the display object and of device-font-
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peer VT-user that an event has occurred. If a termination
event-id is defined for a termination condition, then the occur-
rence of the termination condition causes the appropriate
termination event-id to be writtentothe TCO (after appropriate
DO and CO updates have been made). If aTCp is ot defined,
the peer VT-user cannot be notified of the termination condi-
tion 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 applicable type of
delivery control and whether the trigger éharacterisﬁc is
defined for the TCO. The CO-priority for the TCO, if present,
shall be "normal". |
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A termination condition does not in itself prevent further up-
dates to the objects to which the VT-user has update access
.at the time. In S-mode, if a TCO is defined and has the trigger
characteristic, the entry into the TCO of an event-id causes
ownership of WAVAR to be reassigned and update access to
be lost.

The termination parameter device-termination-event-list
has as Its value a set of zero or more pairs <event, event-id>
where event-id Is either a non-zero positive integer or "null",
The nature of event is not defined in this International Stand-
ard. It can be a choice from a character repertoire negotiated
forthe display object, see note 1. ti is also pOSS|b|efor achoice

1ISO 9040 : 1990 (E)

specified as <repertoire number, primary attribute value>. The primary
value should be written to the display object as well as causing the
termination condition, If the termination events do not correspond to
"characters" from the negotiated repertoires, the events meay be
specified in a VTE-profile or by some other means beyond the scope
of this International Standard.

2 Simple-delivery-control or quarantine-delivery-control may be
used to achieve a degree of synchronisation between display object
updates and TCO updates.

3 The use of trigger with the TCO is an alternative way of achieving
a degree of synchronisation; the receipt-ecknowiedgement feature is
then not available.

for exprgssing the choice). Only in these cases Is explicit
negotiation of this parameter possible. it can also be defined
in a VTE-profile or be private to the VT-users, see clause B.9.

The ternfination parameter device-termination-length is a
single pdir <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 updates after which this
terminatipn condition should be caused if none of the above
explicit conditions has occurred first,

The termjnation parameter device-termination-timeoutis a
single tuple of the form

<T, E,|levent-id>

where T, E are integers specifying a timeout of T times 108
seconds and event-id is a non-zero positive integer or "null”,
T may not be negative. If T = 0 this implies that timeout does
not apply {i.e., is infinite).

Specificgtion of a finite timeout indicates that a termination
conditionlis to be caused after the expiration of that time after
the first ypdate following the previous terminatioh condition if
no other fermination condition occurs first.

The valup of event-id does not need t6 be unique for each
terminatipn condition. Termination conditions may be grouped
with valups of event-id in any desired manner.

The accgss-rule on the TCOyif 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-user
updatingfthe display.object may also update this control object
with an event-id.

Terminatjonparameter defaults are:

tion condltlons are deflned

b) device-termination-length absent: no update number
limit is defined;

¢) device-termination-timeout absent: no timeout applies
{equivalent to value T = 0).

NOTES

1 The set of events in device-termination-event-list may (but need
not) contain some elements drawn from one or more of the cheracter
repertoires defined by reperioire-assignment or device-repertoire-as-
signment VTE-parameters. In such a case, the termination event is

23.5 Interaction between use |of TCCO or
FDCO and device object VTE<patiameters

If a device object is linked to a TCCO, see R0.3.8, the device
termination VTE-parameters are disabled for that device ob-
ject (only), but a TCO can still be used to natify occurrence of
atermination event definedin the TCCO.

If a device object is linked to a FDCO which has WAC! or WACA
included in CO-access, see 20.3.3, so thaf the host/terminal
asymmetry exists (see clause 12 and 19.3.2), then the device
object termination VTE-parameters are digabled for that de-
vice object, being replaced by the features provided by the
FDCO)and associated FEICO and FEPCOQ features. If this
device-object is also linked to a TGCO, then the termination
congitions in this TCCO are disabled for this{device object (but
can apply to any other device objects linkedl to this TCCO). If
aTCO, see 20.3 and 23.4, is linked to this device object, it will
not be updated by events arising from opeiations associated
with this device object (but may be updatedfby events relating
to other device objects linked to this TCO).

24 Delivery control, synchrohisation 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 14 defines the VTE-parameter which|controls the oper-
ation of delivery control.

For delivery control, the service provider is njodelled as storing
a sequence (queus) of items representing one or more up-
dates to such objects. Each item isthe contgnt of one VT-DATA
request pnmnive see 31 1 when aVT-usel issues a VT-DATA
o-theltail of the stored
sequence An update |tem is delivered to the peer VT-user by
its inclusion in a VT-DATA indication primitive; this removes the
item from the head of the stored sequence.

Table 14 - Delivery Control VTE-parameter

Parameter Value

type-of-delivery- no-dellvery-control *simple-delivery-co
control ntrol®, “quarantine- -delivery-control (de-
fault ="no-delivery-control*}.
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Updates to objects which are assigned update priority other
than "normal" are not subject to delivery-control and are
handled 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
value "no-delivery-control®, a VT-user entering object updates
has no means of identitylng signlﬂcant positlons in the se-
quence of update =
items to be delivered logically Instantaneously by either

a) Issuing a datatransfer request primitive which addresses
a control object having the CO-trigger VTE-parameter value
"selected" (thig s referred to as "trigger"' characteristic), or

b) initiation of tertain other services not primarily concerned
with data trangfer, see 24.4. ,

This International Standard permits the delivery of update
items without ocgurrence 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-corjtrol' requires the service provider to deliver
all update items(in a form identical to that in which they were
submitted; concptenation or segmenting of update items or
"net-effecting" is|not permitted.

24.2 Simple delivery-control

“Simple-deliveryrcontrol® provides the VT-user updating-adis-
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-dellvery-control' case, is available);

b) an explicit indication of the end of the sequence of update
items being ddlivered is passed to the receiving VT-user;

¢} this indicatibn may, atthe option of the VT-user initiating
the delivery, aJso request acknowledgement of delivery by
the receiving fT-user.

b) the service provider is permitted to concatenate or seg-
ment update items;

¢) the service provider may "net-effect’ the update items
accumulated between two deliveries, see clause B.15. Net-
effecting may combine updates from two ot more VT-DATA
request primitives provided that echo-now lis not set, or is
only set on the last item. |

|

24.4 Implicit delivery
Certain confirmed services, as a side effect, have an implicit

delivery effect on any stored update items. These services are
NEG. This

implicit dellvery actlon is as follows :

a) arequest primitive shall force any updatés issped by the
initiating VT-user to be delivered to the peerNT- or before
the corresponding indication primitive;; |

b) a response primitive indicating that the\serv ce is suc-
cessful shall force any updates issued by the|accepting
VT-user to be delivered o the peer VT-user pefore the
corresponding confirmprimitive,

¢) aresponse primitive indicating that the sewice is refused
shall not force délivery of any updates but such dglivery may
occur at the-discretion of the service provider un1ess "quar-
antine-dellvery-control" is in use in which case delivery shalf
not oceur!

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 qf VT-GIVE-
TOKENS service or as a result of "trigger" action, s¢e 24.1 a).

Table 15 summarises the service provider actions \Iith regard
to delivery of updates for both A-mode and S-mods.

24.5 Update queues and priority handling

Three update priorities are defined: "normal”, ‘high" and
"urgent”. Update priority is a characteristic of an obyject in the
VTE. Display- objects are implicitly of "normal" jpriority. A
control object is assigned one of the three prtorltl s by VTE-
parameter CO-priority, see 20.1.

Update priority relates to the urgency with wttich the service

Apart from the above, service provider operation with "simple-
delivery-control" 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 object with the capabilities of "simple-delivery-control"
with the following qualifications:

a) the service provider is not permitted to deliver update
items before a deliver function, implicit or explicit, is initiated;
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VT-user to the peer VT-user. "High" priority updates can be
delivered when "normal" updates are held \up by delivery
control but can be held up by the peer VT-user or service
provider back pressure. "Urgent" priority updates will be able
to bypass some such blockages and will be |delivered most
quickly ifthe Urgent Data functional unitis seleéted see clause
10. |

The action of the service provider in performin%1 object updates
(inttiated by VT-DATA, see 31.1) is modelled qsmg a number
of queues, as shown in figure 8. Two complementary instan-
ces of the mechanism are to be assumed between the pair of
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Table 15 — Summary of actions of service provider with regard to delivery control
and access-right transfer

S-mode

A-mode

Explicit Delivery

Issue VT-DATA followed by
VT-DEUVER.Ind'n

Issue VT-DATA followed by
VT-DELIVER.ind'n

Access-right transfer

Issue VT-DATA followed by
VT-GIVE-TOKENS.ind'n

Update to Trigger CO

Issue VT-DATA followed by
VT-GIVE-TOKENS.ind'n

Issue VT-DATA.indication

Due to other VT-services

4-0—-rovE-—

1. VT-RELEASE.request
2. VT-START-NEG.request

3. VT-SWITCH-
PROFILE.request

Issue VT-DATA.indication
followed by the indication for
the requested service.

issue VT-DATA. indication
followed by the indicatioh for
the requested service.

4, VT-RELEASE.response
(accept)

5. VT-START-NEG.response
(accept)

6. VT-SWITCH-PROFILE
.response (accept)

<Im<-rrmoO

Issue the confirm for the
requested service
(VT-DATA.indication is not
forced)

Issue VT-DATA.indication
followed by the confirm for the
requested service.

7. VT-RELEASE.response
(refuse)

. VT-START-NEG.responsé
(refuse)

Issue the confirm for the
requested service
(VT-DATA.indication is not

Issue the confirm for the
requested service
(VT-DATA.indication is|not

roOdmI-4Z00
o

9. VT-SWITCH-PROFILE
response-(refuse)

forced) forced)

NOTE - VT-DATA.indication Is issued only if one or more update items are present.

VT-usersg] each dealing with VT-DATA requests from one VT-

user and [giving VT-DATA indications to the peer VT-user.

NOTE - The-two instances apply in both A-mode and S-mode and
are inhereptly.independent of each other. An object with access-rule

24.5.3 The three update request queues gre serviced in the
order "urgent”, "high" and "normal*, each queue being emptied
completely before the next is serviced at gll, i.e., after each
update is taken from the head of a queue, the higher priority

“WAVAR' can only be updated by one VT-user at any particular time,
since at most one VT-user owns the WAVAR access-right at any time.

The following paragraphs amplify figure 8. They apply inde-
pendently to each direction of flow of updates.

24.5.1 Theissus of an update request by a VT-user is subject
only to the access-rule of the object.

24.5.2 A valid update request is placed at the tail of the
update request queus, Q1, Q2 or Q3, corresponding to the
object’s update priority.

queues are again examined.

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, QS 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.
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VT-USER A
Updates from VT-DATA request
DO co CO co
\ normal high urgent
] ] /
deliver
stimulus
Q3 Q2 FIFO
normal high urgent update
request
stimpilate
trangfer
a:cZFdd Lused it e
delivef mark - vailable Similar strugture
defau exists fo
\ o transfer Special transfer transmissibn
Nort':"ﬂ t:ansmr path between from VT-user B
pa\n. :s‘;v;en VT-users to VT-usel A
) (optional,
steer on negotiated)
priority .
al high urgent
o ¢ S VT SERVICE
de“"r: PROVIDER
mal
Q6 [] Qs Q4
stimulate
delivery ________ |
VT-DATA indications with-updates to appropriate objects
VT-DELIVER.ind (steered by.object identifiers)
(conditional)
VT-USER B
Figure 8 - Queue handiing mechanism
24.5.5 If the Urgent Data functional unit has been selected, NOTE — An explicit stimulus 1o deliver by VT-DELIVER rbquest must
a special transfer path exists as well and is then always used == An T
for sequenced |FIFO transfer of update requests from the be distinguished in the transfer mechanism so that a| VT-DELIVER

“urgent” queus;|if it does-not exist, the normal path will be used
for such updat

indication can be generated in the correct circumstances.

24.5.8 As updates are received from the iransrer path(s),

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 sub-
mitted to the normal path,
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they are entered into the update indication q;ueue Q4, Q5 or
Q6 corresponding to the update priority.

24.5.9 The three update indication queuesi are serviced in
the manner described in 24.5.3, but if "quarantine-delivery-
control" 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,
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24.5.10 A "deliver" mark causes the three update indication
queues to be emptied in the order Q4, Q5, Q86, i.e. releasing
any quarantining, and appropriate VT-DATA indications to be
issued, with "net-effecting" allowed only if "quarantine-de-
livery-control" is in force.

25 Communication Model

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-
VT-

1ISO 9040 : 1990 (E)

3 VT Services are conceptual and need not be directly related to
protocol elements or seen as macro calls of an access method to the
service.

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
International Standard.

26 VT Services

Table 16 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 ar

a) confirmed, non-confirmed or providpr initiated (see

1 This mqdel is equivalent to thatin ISO/TR 8509 except that it does ISO/TR 8509);
not define & layer boundary or service access points,
2 This communication model is identical to that shown in figure 2 b) sequ'er)ced, conditionally sequenced °,r non-sequenced
and describbed in clause 12, {see definitions in‘3.3.35, 3.3.36, and 3.3.37).
Table 16 - VT Services available with Functional Units
Fumitlonal Unit Facility Service Structure Clguse
KernJl Establishment VT-ASSOCIATE Cnf,Seq,Nds 25,
Termination VT-RELEASE (onl Cnf,Nsq,Nds 26.2
immediate releasey .
VT-U-ABORT Nef,Nsq,Dst 26.8
VT-R-ABORT Prl,Nsq,Dst 26.4
Delivery Control VT-DELIVER Ncf,Seq,Nds 29,
VT-ACK-RECEIPT Nef,Nsq,Nds 20.2
Access-right VT-GIVE-TOKENS Ncf,Seq,Nds 30.
Management
VT-REQUEST-TOKENS Ncf,Seq,Nds 30.2
Data Transfer VT-DATA Ncf,Csq,Nds 28.
Switch Profile Switch Profile VT-SWITCH-PROFILE Cnf,Csq,Nds 2711
Ne?otiation Negotiation
Multigle Interection Multiple Interaction VT-START-NEG Cnt,Csq,Nds 27.p1
Negotiation Negotiation .
VT-END-NEG Cnf,Seq,Nds 27.p2
VT-NEG-INVITE Nef,Seq,Nds 27.p.3
VT-NEG-OFFER Nef,Seq,Nds 27.p4
VT-NEG-ACCEPT Ncf,Seq,Nds 27.R.5
VT-NEG-REJECT Nef,Seq,Nds 27.p.6
N ohafed Termination VT-RELEASE (adds Cnt,Seq,Nds 26.2
elease negotiated release)
Urgent Data Data Transfer VT-DATA griority Necf,Nsq,Nds’ 28.1
*urgent* COs only)
Break Interrupt VT-BREAK Cnf,Nsq,Dst 31.1
Key for Structure abbreviations:
a) Cnf : Confirmed Service e) Nsq : Non-sequenced Service
b) Nef : Non-confirmed Service fy Dst : Destructive Service
¢) Prl  : Provider-initiated Service g) Nds : Non-destructive Service
d) Seq : Sequenced Service h) Csq : Conditionally sequenced Service
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¢) 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 25.1.4 and
clause 10. Table 16 also lists the functional units and the VT
services which become avallable 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/TR 8509 for definitions of

NOTE —~ In some cases, services with a confirmed structure may not
result in the issue of an indication primitive (andlhenoe there is no
response primitive), For example, whenthe 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

the structure arld other characteristics of service primitives.

The VT servicgs defined in clauses 28 through 33 use the
following notation in specifying the service parameters for
each service:

M : Presence of service parameter is mandatory
O : Presencg of service parameter is a user-option

C : Conditional service parameter (the text defining the
service indicates whether the service parameter is
present; a service parameter may be both condi-
tional aind a user-option})

A Service parameter specified by ISO 8649 (ACSE)
= : Service pprameter value is unchanged by the service

27-+—Phases

The normal progress of the Basic Class-Virtual Terminal
service is illustrated In figure 9 in terms of the| transitions
between the phases of the VT service provider,

The phases of 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 used for.the exchange of information bgtween VT-

users;

¢) the Negotiation Active phase in which the mlitiple inter-

provider action.iegotiation (MIN) services are being used to create a
blank : Servipe parameter is absent. newVTE;
T
T4 T4 T8
IDLE
T3
T2
T7
15 T6
NEGOTIATION
QUIESCENT
12| DATAHANDLING
T8 T9 T14
T5 ' T10
NEGOTIATION
ACTIVE -

T13

Figure 9 - Phases of the VT Service
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d) the Negotiation Quiescent phase in which neither data
handling or 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.

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

1SO 9040 : 1990 (E)

Where aphasetransition is caused by an unconfirmed service,
the change of phase occurs on sending the request or receiv-
ing the indication 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 "success’, "success-with-warning® and “failure® are
defined in 30.2.2.

3 The precise moment when a phase change occurs is, in general,
different for the two VT-users, so that the two VT-users can be

"failure";

T2: use|of the VT-ASSOCIATE service where VT-result is
'succesy’, i.e., a full-VTE is established;

T3: use|of the VT-ASSOCIATE service where VT-result is
“succesg-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 ser-
vice;

T6: use [of VT-SWITCH-PROFILE service where VT-result is
"succesq’, I.e., the new full-VTE is established;

T7: any pf the following events:
se of VT-RELEASE service where VT-result is

*failyire”, i.e., a draft-VTE s not established;

T8: use pf VT-START-NEG service where VT-result is "suc-
cess', i.¢., 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
returnto Data Handling phasg.is not agreed (or not possible)
(see note 2);

T10: usé of VT-START-NEG service where VT-result is “suc-
cess", i.¢., a draft-ViTE is established (see note 1);

T11: use of VT-END-NEG service where VT-result is "suc-
cess" (sqe hote 2);

d 27.5 ensure that

+
113

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 ownefd by at most one
VT-user at any one time. {n 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 gccess-right only
on recelpt. of a VT-GIVE-TOKENS indication, and relinquishes
ownheftship either by sending a VT-GIVE-TOKENS request or by
updating a control object with trigger characteyistic, see 31.1.4
and'33.1.4.

NOTE - While the VT-GIVE-TOKENS is in transit, neither VT-user owns
the WAVAR access-right.

27.4 Availability and usage conditions of VT
services

The availability of the VT services is dependent on the phase
that is currently active as shown in table 17.

The following general rules also apply to the|usage of the VT
services:

a) VT-U-ABORT and VT-P-ABORT are not| subject to any
restrictions and may be initiated at any time;

b} in S-mode, a confirmed service, excepl VT-BREAK, and
VT-DELIVER may be initiated by a VT-user gnly if the WAVAR
access-right is owned by that VT-user;

T12: use of VT-SWITCH-PROFILE (successful or unsuccess-
ful);

T13: use of VT-END-NEG service where VT-result is "failure"
(see note 2);

T14: use of VT-START-NEG or VT-RELEASE where VT-result
is "failure". )

Where a phase transition 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,

¢} no service, except VT-BREAK or VT-DATA updating "high"
or "urgent’ priority control objects, may be initiated by a
VT-user if that VT-user has inititated a confirmed service for
which a confirm primitive has not been received, or if that
VT-user has received an indication primitive for a confirmed
service and has not initiated a response primitive;

d) no service, except VT-BREAK or VT-DATA updating "high"
or "urgent" priority control objects, may be initiated by a
VT-user if that VT-user has initiated a VT-DELIVER request
primitive in which VT-ack-request service parameter takes
value "acknowledgement” and a VT-ACK-RECEIPT indication
primitive has not been received.
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Table 17 - Avallability of VT Services according to Phase
DATA NEGOTIATION | NEGOTIATION
SERVICE IDLE HANDLING ACTIVE QUIESCENT
VT-ASSOCIATE AVAILABLE - - -
VT-RELEASE - AVAILABLE - AVAILABLE
VT-U-ABORT - AVAILABLE AVAILABLE AVAILABLE
VT-P-ABORT - AVAILABLE AVAILABLE AVAILABLE
VT-SWITCH-PROFILE - AVAILABLE - AVAILABLE
VT-START-NEG - AVAILABLE - AVAILABLE
VT-END-NEG - - AVAILABLE -
VT-NEG-INVITE - - AVAILABLE -
VI-NEG-OFFER - - AVAILABLE -
VT-NEG-ACCEPT - - AVAILABLE -
VT-NEG-REJECT - - AVAILABLE -
VT-DATA - AVAILABLE - Y
VI-DELIVER - AVAILABLE - -
VT-ACK-RECEIPT - AVAILABLE - -
VT-GIVE-TOKENS - AVAILABLE AVAILABLE AVAILABLE
VT-REQUEST-TOKENS - AVAILABLE AVAILABLE AVAILABLE
VI-BREAK - AVAILABLE - -
\e/)ng;R;Te- \;‘et orlgzti:tiogro\fl.\r/;:ygggf:ﬁ::f \;Jeitc?'mu?/?:i the Ipdlcation for the colliding VT-DELIVER request has been
BREAK, the YT-BREAK wins and is performed, see 34.1. recelved,
Unlike other gollisions {see 27.5), a confirm primitive is not
generated fgJ|the destroyed request, However, for a VT-DELIVER request where tihe VT functional
) D unit Negotiated Release has not been selected,|the VT-RE-
In S-mode, a c¢nfirmed service does not cause ownership of LEASE will proceed and thus the VT-user whlch issued the
} WAVAR to be rgassigned. VT-DELIVER will receive the VT-RELEASE indicatlo " instead of

the expected VT-ACK-RECEIPT indication. The inifiator of the
. . VT-RELEASE will receive the VT-DELIVER indication but cannot
27.5 Service collisions in A-mode respond to the acknowledgement request,

In A-mode, both VT-users are permitted, subjecto the rules No implicit delivery occurs as a result of a service request
in 27.4, to issug request primitives for the confirmed services rejected due to a collision.
VT-RELEASE, V[-SWITCH-PROFILE and VT-START-NEG at any

time. The service provider will resolve collisions of such re-
quests in favour of one of the VT-users. The VT-user which
has lost the coll{sion receives the appropriate confirm primitive
with VT-result yalue "fallure” andVT-provider-failure-reason NOTES
value "collision|detected”, followed by the indication primitive

ervice. 1 Colisions of these confimed services with VT-DEJIVER do not

occur in S-mode since the rules in 27.4 use ownership pf WAVAR as

The service proyider.also detects a collisionwhen one of these a condition for the initiation of any of these services.
|

Refer to 29.3.4 and 29.4.4 for the cases |of cgllision with
VT-U-ABORT and VT-P-ABORT.

for which the v 55 ave Erch st with value
*acknowledgment". The servlce prov:der attempts to resolve acknOW‘édgemem" does not cause collision. Both services (i.e., the
this collision in favour ofthe inltiator of the VT-DELIVER request. VT-DELIVER and the confifmed service) are allowad to proceed inde-

The VT-user which has lost the collision receives the appro- pendently with their normal effects.

priate confirm primitive with VT-resuit value "failure" and VT-

, . ision bet BRI d t i ives,
provider-failure-reason value "collision detected". This primi- 8 A collision between VT-BREAK and any other service primitives

except aborts, is resolved in favour of the VT-user issuing the VT-

tive will be issued to the VT-user before the indication primitive REAK,
for the VT-DELIVER (which won the collision) is issued to this
VT-user. The VT-user receiving such a confirm primitive may 4 The VT-user which issued a VT-DELIVER request which won a
not initiate any further primitives (other than VT-U-ABORT) until collision receives no notification that a collision occurred.
o ——————— il
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28 Establishment facility

This clause defines the VT service which supports 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

1ISO 9040 : 1990 (E)

a) Switch Profile Negotiation

b) Switch Profile and MIN Negotiation
¢) Negotiated Release

d) Urgent Data

e) Break

f) Enhanced Access-rules

g) Structured Control Objects

h) Blocks

) Flelds | (Q

j} Reference Information Objects . i, .,

See table|16.

28.1.3 BPervice Parameters

Table 18 specifies the service parameters for the

VT-ASSOCIATE service together with an indication of when
each pargmeter is required, see clause 26.

Tabje 18 - VT-ASSOCIATE service parameters

Parameler Name Req. | Ind. | Rsp. | Cfm.
qulgtelgA plication Entity A A

qulgit?eg Application Entity A A

ReEsr?t?t;‘d PApplication A A
VT-class M M=
VT-functional-units (o] o ) o
VT-mode M M=
VT-WAVAR-owner C C= (o] C=
VTE-profje-name (o) O=
VTE-profije-arg-offer-list C C
VTE-profije-arg-value-list C C=
VT-result M | M=
VT-user-fhilure-reason (o} C=
VT-provider-fallure-reason C

28.1.3.1 Called Application Entity Title is the application
entity title pf the application entity with which a VT-association
is to be established:

28.1.3.2 Calling Application Entity Title is the applic
entity title ity ini B

ation
jon

Each VT-user specifies, in request or resppnse primitive as
appropriate, the set of functional units.it'hag available and is
willing to use. The service provider may-redute these sets and
if so will remove the same functioral units froin each set before
issuing the indication or confirm primitive. Thp set of functional
units available for the VT-association is that which is common
to the indication and confirm primitives.

28.1.3.6 VT-mode«s a mandatory service |parameter which
enables the initiating VT-user to select thp initial mode of
operation and-whether mode switching will be allowed during
the lifetime ofithe VT-association. There Is o return value in
the response or confirmation primitives; if the peer VT-user
cannot.accept the value, the association myst be refused. It
takes a value from the set ("S-mode", "A-mode", "either-S",
*either-A").

ode VT-associ-
an A-mode VT-
nd "A-mode" do
nd "either-A" do
" or "either-A" is
-association by
new VTE based

Values "S-mode" and "sither-S" initiate a S-|
ation; values "A-mode" and "sither-A" initiat
association, see clause 8. Values "S-mode"
not allow mode switching; values "either-S"
allow mode switching. When one of "either-
in use, a VT-user may switch modes for a
using the negotiation facilities to negctiate
on a VTE-profile which specifies another mode. This service
parameter implicitly determines the accesg-rules which are
initially available for the VT-association (seeclauses 8 and 9).

service parameter which enables the VT-users to negotiate
the initial ownership of the WAVAR access-right. It is only
applicable if the value of service parametef VT-mode is "S-
mode" or "either-S". The value in a requestfindication is one
of the values:

28.1.3.7 VT-WAVAR-owner is an optionat and conditional

a) ‘initiator-side";

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-assoclation; for this International Stand-
ard, it is always set to the value "BASIC".

28.1.3.5 VT-functional-units is an optional service par-
ameter which allows the VT-users to negotiate which func-
tional units of the VT service will be used. its value is a list
taken from the symbolic values contained in the following list:

ja) k[ H P
b)—taceeptor-side;

¢) ‘“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-
tives contain the same values as the request/indication primi-
tives; when the initiating VT-user designates ¢}, the accepting
VT-user replies with his choice from a) and b}. If this service
parameter is omitted from the request, it is treated as if
"acceptor chooses" had been specified. The parameter may
only be omitted from the response if it was omitted from the
request; if omitted, itis treated as if “initiator-side" were speci-
fied.
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28.1.3.8 VTE-profile-name is an optional service parameter.
If present, it is the name of a VTE-profile which forms the basis
for the initial VTE for the VT-association. When a named
VTE-profile is parameterised, values for the VTE-profile argu-
ments must be agreed by the VT-users before a full-VTE may
be formed. If absent, the service provider selects the default
VTE-profile appropriate to the mode of operation, see
annex A.

28.1.3.9 VTE-profile-arg-offer-list may only be used if the
named VTE-profile is a parameterised VTE-profile. This ser-
vice parameter is a list of items where each item in the list must
be one of the following:

an item is a special-profile-argument (i.e., is not from the
directed graph), it takes the form <special-profile-arg-ident,
special-profile-arg-value> where special-profjle-arg-ident has
the symbolic form "Pp-n" where n is an integer defined in the
VTE-profile definition and special~profiIe-argkvalue is a valid
value as defined in the VTE-profile definition. List items in the
VT-profile-arg-offer-list and VT-profile-arg-value-list service
parameters for special-profile-arguments are always one of
the ASN.1 primitive types BOOLEAN, INTEGER, PrintableString
or OBJECT IDENTIFIER. |

28.1.3.11 VT-result indicates the result ofthé service; it takes
one of the values "success', "success-v‘)‘ith-warning“ or

“fallure! lfthe value is "success” naither VT-tser-failure-rea-

-~ asingle VIE-profile-argument value;

- alist of VTE-profile-argument values;
— arange of MTE-profile-argument values.

Each item Is identified by its VTE-parameter identifier or its
special-profile-grgument identifier as appropriate, see the
VTE-profile-argivalue-list service 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 ocgur in a number of different items. These represent
distinct offers forja multiple capability as defined in the VTE-profile
definition; each can itself be a multiple offer.

It is permissiblelto omit this service parameter, in which case
the peer VT-uspr may choose any valid values for the VTE-
profile arguments, i.e., as defined in the VTE-profile definition.
Similarly, if the fitem for any VTE-profile argument is absent,
the choice Is left open.

28.1.3.10 VTEiprofile-arg-value-list is a list of items where
each item is a sfngle value for a profile argument identified by
its VTE-parameter identifier or its special-profile-argument
identifier. Wherp the value of VT-result is "success'; this is a
mandatory pargmeter for the reasons stated in the note. When
the value of V[-result is "success-with-warning”, this is an
optional parameter as missing argument values may be sup-
plied through negotiation (defaults are hot assumed for the
reasons stated|in the Note). When-the value of VT-result is
“failure", this pafameter is not present as the values it contains

list supply-the "accept" values for the VTE-
profile arguments andimay not include other VTE-parameters
nor contain valyes.outside the range of freedom for the corre-
sponding item in the VT-profile-arg-offer-list

son or VT-provider-failure-reason is present,

28.1.3.12 VT-user-failure-reason is optional amd may be
provided if VT-result Is not "success'“due|to the VT-user
rejecting the VT-ASSOCIATE. It can contain e}ither {or both) a
symbolic value as defined for VT<provider-failure-feason, ex-
cept "VT-ASSOCIATE-data-tooong", or an ASN.1 PrintableS-
tring. |

|
|

28.1.3.13 VT-provider<fallure-reason contal‘}ins the provider

supplied rejection reason if VT-result is not "succgss', due to

the service provider rejecting the VT-ASSOCIATE; values are

symbolic:

— "VTE-incomplete",

— "WE-parameter-not-supported";
=\"WTE-parameter-combination-not-supported'};
- "VTE-profile-not-supported";

— "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-association is accepted by the péer MT-user and
isthus established {VT-result value is "success” gr "success-
with-warning"};

b} the VT-association is refused by the peer VT-yiser return-

ing VT-result value "failure”,

NOTE - The service provider may itself reject a unique value in the
VTE-profile-arg-offer-list or reduce a list or range, but does not alter
the values in VTE-profile-arg-value-list. Since the VT-user which
receives the indication primitive is not able to tell whether or not a
unique value is due to the service provider reducing a more open offer
to the unique value, it is necessary for the value list to be always
returned in case the request issuer did make a multiple offer and thus
needs to know the choice.

items in this list are of the form <VTE-param-ident, VTE-
parameter-value> where VTE-param-ident is the name for a
VTE-parameter in the directed graph and VTE-parameter-
value is a valid value for the VTE-parameter. Inthe case where
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c) the VT-association is refused by the service provider
returning VT-result value "failure"; |

d) the VT-association establishment is terminated by either
VT-user initiating the VT-U-ABORT service,

e) VT-association establishment is terminated by the ser-
vice provider initiating the VT-P-ABORT service.

NOTE - While it is not enforced, the recommended method for an
accepting VT-user to refuse to establish a VT-association is to set
VT-result to 'failure" in a VT-ASSOCIATE response.| (Though not rec-
ommended, a VT-U-ABORT may also be used.)
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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 to the VT-associ-
ation If this has been accepted.

28.1.5.2 If VT-result has the value "success” in VT-ASSOCI-
ATE confirm, the data handling phase is entered. If the request
contained any open choices, lists or ranges in the VTE-profile-
arg-offer-list, a response with the value "success" is required
to contain specific values for these chosen from the offered
lists or ranges—TFhe-VI-contexd-value-ls-set-to-ite-initic ale;
see 13.1.] and 20.2.4,

28.1.5.4 |f VT-result has value "failure” in the VT-ASSOCIATE
confirm, gl effects of the service are cancelled and there is no
change of phase. The initiation of VT-U-ABORT by either VT-
user, or {T-P-ABORT by the service provider, has a similar
effect.

28.1.5.5 | The value of VT-mode service parameter deter-
mines theg initial mode of operation and whether this can be
changed ¢luring the VT-association.

29 Termination facility

This clauge defines the VT services which support the termi-
nation fadjlity, see 7.2.

29.1 Services

Terminatipn is achieved using one of the three termination
services:

1SO 9040 : 1990 (E)

29.2 VT-RELEASE service

29.2.1 Purpose

To terminate the VT-association, The VT-Association may be
terminated in an agreed 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 16.

Table 19 specifies the service parameters for the VT-RE-
LEASE service together with an indicatign of when each
parameter is required, see clause 26.

Table 19 - VT-RELEASE service pgrameters

Parameter Name Req. | Ind. | Rsp. | Cfm.
VT-result M M=
VT-user-failure-reason Cc C=
VT-provider-failure-reason C

29.2.3.1 VT-resuit takes one of two valuds, "success' and
"failure". If VT-result has value "success', |neither VT-user-
failure-reason nor VT-provider-failure-reasop take a value.

29.2.3.2 VT-user-failure-reason may optipnally contain the
VT-user supplied rejection reason as an ASN.1 PrintableS-
tring if VT-result is "fallure”, due to the VT-yiser rejecting the
VT-RELEASE.

29.2.3.3 VT-provider-failure-reason contgins the provider
supplied rejection reason if VT-result is "fgjlure”, due to the
service provider rejecting the VT-RELEASE; Yalue is symbolic:

— "collision-detected" (A-mode only).
29.2.4 Usage and effects
The rules of 27.4 and 27.5 apply to this seryice.

a) VT-RELEASE service, which enables a user-requested
orderly termination ofthe VT-association with no loss of data;
this is refusable if the appropriate functional unit is selected
(se© 29.2);

b) VT-U-ABORT service, which effects a user-requested
immediate termination of the VT-assoclation with possible
loss of data (see 29.3);

¢) VT-P-ABORT service, which notifies the users of an
immediate termination of the VT-association by the service
provider with possible loss of data (see 29.4),

If VT-resuitis "success", the VT-associationfis terminated and
the VTE and VT-context-value become unddfined. If VT-result
iS"failure" due to the VT-User receiving the ndication primitive

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 implicit delivery 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 release actuelly occurs, i.e., this is not until the
response primitive is issued.
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29.3 VT-U-ABORT service

29.3.1 Purpose

To terminate the VT-association with immediate effect.
29.3.2 Structure

See table 16.

29.3.3 Service parameter

Table 20 specifies the service parameter for the VT-U-ABORT

NOTE — Due to these potential collisions, deliviy of the VT-user-
failure-reason service parameter content is not guaranteed and non-
delivery is not notified to the issuing VT-user. )

29.4 VT-P-ABORT service

29.4.1 Purpose

To notify the VT-users that the VT-association has been
terminated due to an irrecoverable VT service provider or
lower layer service exception condition.

service togethe?&h—an%dleaﬂen—ef—whea—bhe—paﬁame!em
required, see clause 26.

Table 20 - VT-U-ABORT service parameter

Parameter Ngme Req. | Ind.

VT-user-failure-reason O O=

VT-user-failurg-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 afe not necessarily sequenced with regard to
other services; the request may be given priority by the service
provider andthgrefore be destructive of other VT services. The
VT-association [is broken and the VTE and VT-context-value
become undefined.

Use of this seryice takes precedence over and cancels any
other service with which it collides except VT-R-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
"failure”.

In case of collislon of two VT-U-ABORT requests, neither VT-U-
ABORT indicatign primitive is delivered, but the service termi-
nation does ocgur.

If a VT-U-ABORT request collides with an occurrence of VT-P-
ABORT, the VT-U-ABORT indication is superseded, see 29.4.4.

29.4.2 Structure

See table 16.

29.4.3 Service parameter
Table 21 specifies the service,parameter for the T-P-ABORT

service together with an dndication of when the parameter is
required, see clause 26

Table 21(- VT-P-ABORT service parameter

Parameter Name Req. | Ind.

VT:reason C C

VT-reason contains the reason for the abort if one s available
from the entity generating the abort; values are symbolic:

— "V/T-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 responge with VT-
result "tailure". The VT-association is broken and the VTE and
VT-context-value becomes undefined.
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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

To negotiate a switch to a full-VTE constructed from a named
VTE-profile.

ISO 9040 : 1990 (E)

—

(

i
30.1.1.4 Usage and effects

g

The rules of 27.4 and 27.5 apply to this service.

The VT-context-value is saved while the VT-SWITCH-PROFILE
service is performed. VT-result value "success" indicates that
the requested switch of profile has been made; the-stored
VI:cnnta:d-vafueﬂs discarded and the new full-VTE is installed
with the VT-context-value set to its initial value for this full-VTE,
see 13.1.1 and 20.2.4. The reset-context is set from the new
full-VTE.

If a full-VTE, acceptable to both the service provider and the
accepting VT-user, cannot be constructed from the service

30.1.1.2 [Structure

See table[16.

é/e;ace parameters

Table 22 }pecifies the service parameters for the VT-SWITCH-

30.1.1.3

PROFILE $ervice together with an indication of when each
parametef is required, see clause 26.

Table 22 - VT-SWITCH-PROFILE service parameters

3o

Parame}er Name Req. | Ind. { Rsp. | Cfm.
VTE-profie-name o O=
VTE-proffe-arg-offer-list Cc o]
VTE-proffe-arg-value-list C C=
VT-result] M M=
VT-user-fpilure-reason c C=
er-failure-reason e~ AV
A

30.1.1.3.1 The definition and 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 service provider may reducethe values or ranges
contained inthe request primitive before issuing the indication

. primitive.

30.1.1.3.2 VT-result takes dne of the values "success" or
“failure”. If VT-result has'a value "success", neither VT-user-
failure-regson or VI<provider-failure-reason are present.

30.1.1.3.3 VT-user-fallure-reason is optional and may be
provided {f VT=result is "failure", due to the VT-user rejecting
the VT-SWITGH-PROFILE, It can contain either (or both) a

e

parameters in the request primiive, then fﬁj service must be
refused with VT-result value "failure”. Alf-effeicts of the service

and the VT-context-valuelis restored as though
the request had never

8nh Issued-except that the provislons
in clause 24 for implicit delivery\apply to thig service. M d

dion

~ ’1'
30.2 Multiple interaction negoti

30.2.1 VT-START-NEG service

30.2.1.1 Purpose

To negotiate a transition to Negotiation A¢tive phase and,
optionally, name a VTE-profile to be used gs the initial draft-
VTE for MIN.

30.2,1.2 Structure
See table 16.
30.2.1.3 Service parameters

Table 23 specifies the service parameters fpr the VT-START-
NEG service together with an indication of| when each par-
ameter is required, see clause 26.

Table 23 - VT-START-NEG service garameters

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-resuit 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",
— "VTE-profile-not-supported”;

- "VTE-incomplete".

30,44 2V

Parameter Name Req. | Ind. | Rsp. | Cfm.
VTE-profile-name o O=
VTE-profile-arg-offer-list (o} C
VTE-profile-arg-value-list (o] C=
VT-result M M=
W -user-failure-reasen C C=
VT-provider-failure-reason (o]

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 is 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.,
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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. In this case, the
current-VTE is defined by the VTE-profile named inthe VT-AS-
SOCIATE exchange together with those VT E-parameter values
which were accepted from the VTE-profile-arg-value-list;
those VTE-parameters, for which values were not agreed {i.e.,
had "null" values specified in the vaiue list} during the VT-as-
sociation exchange, are undefined.

30.2.1.3.2 VT-result takes one of the values "success" or -

“ailure", If VT-result has a value "success"’, neither VT-user-
failure-reason or VT-provider-failure-reason are present.

30.2.2,2 Structure
See table 16.
30.2.2.3 Service parameters

Table 24 specifies the service parameters for the VT-END-NEG
service together with an indication of when each parameter is
required, see clause 26.

Table 24 - VT-END-NEG service parameters

ParameterName | Req.| Ind. { Rsp. | Cfm.

ser-failure-reason is optional and may be
sult is "fallure”, due to the VT-user rejecting
EG. It can contalin either {or both) a symbolic
for VT-provider-failure-reason, except "colli-
sion detected”, pr an ASN.1 PrintableString.

30.2.1.3.4 VT-provider-fallure-reason contains the provider
supplied rejectipn reason If VT-result is "failure", due to the
service providef rejecting the VT-START-NEG; values are sym-
bolic:

~ "collision detected" (A-mode only);
- "VTE-profile not supported".

NOTES

1 The VTE resujting from the service parameters inthis service does
not need to be cphmplete or acceptable to both VT-users since the
Negotiation Active phase enables further changes to be agreed before
the VTE is used gs a full-VTE.

3 I VTE-profilena
the initial draft-VT|E, service parameters VTE-profile-arg-offer-list and
VTE-profile-arg-vplue-list are not used (see 28.1.3).

30.2.1.4 Usage and effects

The rules of 2714 and 27.5 apply to this-service.
VT-resultvalue|'success" indicates that the requested change
to the Negotiatipn Active phase’has been made. For a VT-re-
sult with value "Eailure", the-only effect of the service is implicit
delivery as defihed in clause 24.

The VT-context-value'is saved during the execution of the
VT-START-NEG pefvice and the subsequent services up to and

VT-vte-choice . M M C C="
| VTailure-aliowed (o] O=
VT-result M

VT-user-fallure-reason o]
VT-provider-failure-reason

VTEs may be chosen as current-VTE. |t takes one of the
values "draft®, "current' or "either". This parame r 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, thé valge must not
be "either"! ‘

30.2.2.3.1 VT-vte-choice" indicates which of tl':E available

30.2:2.3.2 VT-fallure-allowed is optional abd tdkes one of
the values "yes" or "no". "No" indicates the initiatgr is forcing
negotiation to end, i.e., return is to either the Dafa Handling
phase or to the Quiescent phase. "Yes" indicates the respon-
der may set VT-result to *failure" in order to remain in the
Negotiation Active phase. If not present, a value|"no" is as-
sumed for this parameter. This parameter does n¢t influence
whether or not the service provider may set YT-result to
"failure”. }
30.2.2.3.3 VT-result takes one of the values "sucgess", "suc-
cess-with-warning", or "failure". If VT-result Has ajvalue "suc-
cess", neither VT-user-failure-reason or VT+prov der-failure-
reason take a value.

the VT-user supplied rejectionreason as an ASN. 1 PrintableS-
tring if VT-result Is not "success", due to the VT-user rejecting
the VT-END-NEG. i

30.2.2.3.4 VT-user-failure-reason may op‘tlonfy contain

30.2.2.3.5 VT-provider-failure-reason contams the provider

including the VT-END-NEG so that this VT-context-value may
be restored if a switch to use the draft-VTE resulting from the
negotiation as the new full-VTE is not made.

30.2.2 VT-END-NEG service
30.2.2.1 Purpose

- To effect a synchronised termination of MIN and a transltion
to the Data Handliing phase.

NOTE - In some circumstances, termination of MIN may not occur or
transition may be to Negotiation Quiescent phase.
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supplied rejection reason if VT-result is not "success", due to
the service provider rejecting the VT-END-NEG; value is sym-
bolic:

- "VTE-incomplete".

0.2.2.4 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 provider will not generate
an indication, but will return a confirm with VTiresult = "failure”
and VT-provider-failure-reason = "VTE-incomplete".

,,,,,M.WWW._.EL
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N e
30.2.3 V\T-NEG-INVITE service

if VT-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 resuiting phase is determined by the value of VT-resuit on
the response and confirm:

a) If VT-result = "success"’, the Data Handling phase is
entered. The reset-context is set from the chosen VTE;

ISO 9040 : 1990 (E)

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-
user.

30.2.4.2 Structure

b) If VT '
tiation Agtive phase and the draft-VTE is retained;

¢) If VTesult = "success-with-warning®, the draft-VTE is
discardefl and the Negotiation Quiescent phase is entered.
This case only arises if the chosen VTE is the current-VTE
and the qurrent-VTE is incomplete.

In case a},|the new current-VTE is determined by the value of
VT-vite-chqgice. If the value on the indication or confirmation is
"draft" theh the draft-VTE becomes the new current-VTE; the
aft-VTE must be a full-VTE. If the value on the indication or
confirmatign is "current”, then the draft-VTE is discarded and
the previoys VTE remains current.

NOTE - If
for VT-resul

-failure-allowed has value "no", the only allowed values
are "success" and "success with warning".

RO

30.2.3.1 Purpose

To invite g peer VT-user to propose values for one orimore
VTE-parameters.

30.2.3.2 PBtructure
See table 6.
30.2.3.3 fervlce parameter

Table 25 gpecifies the service-parameter for the VT-NEG-IN-
VITE servige together with anindication of when the parameter
is required, see clause 26:

Table 25 - VT-NEG-INVITE service parameter

ParametFr Name Req. | Ind.

oo

See table 16.

30.2.4.3 Service parameter

Table 26 specifies the service, parameter for the VT-NEG-
OFFER service together with anvindication gf when the par-
ameter is required, see clause)26.

Table 26 - VT-NEG-OFFER service garameter

Parameter Name Req. | Ind.

VT-param-offer-list M M

VT-param-offer-list is a list of items where pach item of the
list is one of the following:

a) asingle VTE-parameter value;
b} arange of VTE-parameter values;

c) alist whose elements are each sither asingle VTE-par-
ameter value or a range of VTE-parameter|values.

Each item is identified by its VTE-parameter identifier (name).
The items in this list supply the proposed vajues for negotia-
tion. The service provider delivers an indication to the peer
VT-user in which the VT-param-offer-list list pr range of VTE-
parameter values may have been reduced to{ake into account
its own capabilities. If the service provider to remove all
the offered values for any VTE-parameter in aVT-param-offer-
list list or range, it inserts for each such -parameter the
symbolic value "reduced-to-null".

30.2

VT-param-ident-list M M=

VT-param-ident-list is a list of VTE-parameter identifiers
(hames). The service provider delivers an indication to the
peer VT-user containing the same VTE-parameter identifiers
as were in the request.

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-par-
ameter (see 30.2.6 and 30.3).

57


https://standardsiso.com/api/?name=b4f2f64efb72c70bb781a4294a3865f8

ISO 9040 : 1990 (E)

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.

30.25.2 Structure
See table 16,
30.2.,5.3 Service parameter

Table 27 specifies the service parameter for the VT-NEG-AC-

30.2.6.2 Structure
See table 16.
30.2.6.3 Service parameter

Table 28 specifies the service parameter for the VT-NEG-RE-
JECT service together with an indication of whenthe parameter
is required, see clause 26.

Table 28 - VT-NEG-REJECT service parameter

Parameter Name Req. | Ind.

CEPT service I:gatherwhh-an-fnmm-of-vﬁm-mrpﬂ
ameter Is required, see clause 26.

Table 27| VT-NEG-ACCEPT service parameter

Parameter NFme Req. | Ind.

| VT-peram-velup-list M| M

VT-param-valfie-list is a list of items each consisting of a
VTE-parametef 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 prpvious VT-NEG-OFFER(s) with VTE-parameter
values being ih 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. Thel service provider delivers an indication to the
peer VT-user cpntalning the same VTE-parameter values that
were in the request.

30.2.5.4 Usage and effects
The rules of 27.4 and 30.3 apply to this service,

30.2.6 VT-NEG-REJECT service
30.26.1 Purpose

To reject values for one or more VT E-parameters from those
proposed in VI-NEG-OFFER ndication primitives.

VT-param-ident-list M M=

VT-param-ident-listis a list whose items are VTE-parameter
identifiers (names). The items in thellst are the sef or a subset
ofthe VTE-parameter identifiers proposed in previpus VT-NEG-
OFFER(s). The VT-user mustreject any VTE-parameter where
the value for that VTE-parameter inthe VT-NEG-OFFER indica-
tion was "reduced-to-null* unless a counter offer |s proposed
for that VTE-parameter (see 30.2.4). The service provider
delivers an indicationto the peer VT-user containing the same
VTE-parametenidentifiers as were in the request

30.2.6.4 Usage and effects
The rules of 27.4 and 30.3 apply to this service.

30.3 Sequence control for multiple interaction
negotiation

The VT services valid for use in the Negotiation Active phase
are defined in 30.2.3 to 30.2.6. A sequence of thgse services
may be used to negotiate a new value for a VTH-parameter
while in the Negotiation Active phase. Table 9 lists the
permitted sequences of services which may be uged to nego-
tiate the value for an individual parameter.

Sequences 1, 3 and 5 successfully negotiate a new value for
a VTE-parameter. Sequences 2, 4 and 6 are upsuccessful
attempts to negotiate a new value for a VTE-paameter; the
value remains unchanged, Sequences 3 and 4 afe "counter-
offer" sequences. A counter-offer is not permitfed after an

Table 29 - 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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INVITE, A counter-offer may only contain values for VTE-par-
ameters which have been the 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.

All 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-

1SO 9040 : 1990 (E)

31 Data Transfer facility

This clause defines the VT service which supports the Data
Transfer facllity, 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
Updates.

parameters| The negotiation of the value for each VTE-parameter is
logically independent of the negotiation of values for all other VTE-
parameters| Thus negotiations of values for several VTE-parameters
may procedd in parailel.

2 The consistency and completeness of the set of VTE-parameter
values is checked when an attempt is made to leave MIN and use the
draft-VTE as a new full-VTE (using VT-END-NEG), see 17.2.

3 Special profile arguments are negotiated by VT-START-NEG; they
may not be¢ used in the MIN services given in the sequences in
table 29.

30.3.1 $pecific information for S-mode

In S-modd, the WAVAR access-right is used to control the MIN
dialogue. Pnly the owner of this access-right may issue any
of the MIN services or issue a VT-END-NEG to terminate MIN.

NOTE - In 8-mode, either VT-user may initiate a MIN sequence but
only when in possession of the WAVAR access-right.

30.3.2 $pecific information for A-mode

, the VT-users are assigned roles in MIN as follows:

-user which initiated the VT-START-NEG which
bntry into the Negotiation Active.phase is the MIN-

MIN seque
users alt

There Is ho—tim
sequence must be Issued

Only the MIN-initiator may request termination of MIN by
issuing a VT-END-NEG.

NOTES

1 There is always a unique MiIN-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 initiate a
counter-offer for any VTE-parameters which are the subject of a
previous offer.

31.1.2 Structure

See table 16.

31.1.3 Service parameters
Table 30 specifies thé-service parameters [for the VT-DATA

service together with an indication of when epch parameter is
required, see clause 26.

Table 30 - VT-DATA service parameters

Parameter Name Req. | Ind.
VT-object-update M M

VT-echo-now (o] O=
VT-start-entry (o} C=

31.1.3.1 VT-object-update is used to conve
display object or a control object. A VT-DATA request or indi-
cation primitive contains a sequence of VT-opject-update ser-
vice parameters. Each VT-object-update seryice parameter is
composed of two sub-parameters, VT-objegt-ident and VT-
object-data, which identify the object to be jupdated and the
data with which it is to be updated. A single NVT-DATA request
primitive may thus update one or more objects; however, these
objects are required to be of the same update priority, see
20.1.4 and 24.5. Further, at most one control pbject with trigger
characteristic may be included in the set pf objects being
updated and it must be the target of the final YT-object-update
service parameter in the list.

= he 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-object-data service par-
ameter value takes one of the following forms: :

a) if CO-structure=1 (or defaults): a single value corre-
sponding 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-structurs is "non-parametric": the possible updates
are specified by the definition identified by CO-type-identi-
fier.

When VT-objaect-ident identifies a RIO, the VT-object-data
parameter value must correspond to the definition of RIO
update operations given in clause 22.

32 Delivery Control facility

This clause defines the VT services which support the 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-control (see
clause 24).

32.1 VT-DELIVER service

32.1.1 Purpose

31.1.3.2 VT-echo-now is an optional service parameter used
only in A-mode; it may only be included when the identified
objects have "hormal” update priority. If present, it indicates
that echoing mpy take place following processing of the Ser-
vice Data Unit [see 24.5 and clause B.7).

NOTE - The use|of VT-echo-now is independent of trigger or delivery
characteristics, However, it will usually be desirable to cause implicit
immediately after a VT-DATA with VT-echo-now

31.1.3.3 VT-start-entry is an optional boolean service par-
ameter used only in A-mode operation when Fields functional
unit is selected (and is useful only when structured data entry
. control objects pxist). A "true" value of VT-start-entry indicates
to the receiving VT-user that data entry, under the control of
FEICO and FERCO records, may commence on completion of
the updates contained inthe VT-DATA primitive; a "false" value,
the default if alisent, indicates that data entry should not start.

for VT-start-entry having the value "felse" might be
tes to the display abject, FDCO, FEICO, etc., are
needed before dpta entry can take place.

31.1.4 Usage and effects
The rules of 27.4 apply to this service.

The VT-user njust satisfy the access-rules for all the objects
being updated| and must not be waiting for receipt-acknow-
ledgement, seé clause 32 (but is notconstrained by a request
for acknowleddement from the peer VT-user).

The set of VI-object-update service parameters are pro-
cessed inthe ofder inwhichthey occur in the request primitive.
The implications of thevarious values of VTE-parameter typs-
of-delivery-control on'the effects of one or more VT-DATA
update packages_are defined in clause 24. Clause 24 aiso

To force delivery of and to indicate a deliverﬂ point in a
sequence of VT-DATA service initiations, and))ogtionally, re-
quest acknowledgement of receipt of these:

32.1.2 Structure
See table 16.

32.1.3 Service parameter
Table 31 specifies-the service parameter for the VT-DELIVER

service togetherwith an indication of when the garameter is
required, see clause 26.

Table 31 - VT-DELIVER service parameter

Parameter Name Req. | Ind.

VT-ack-request Q O=

VT-ack-request is used by a VT-user to requgst acknow-
ledgement of receipt of updates by the peer W-¥er. It takes

one of the values "no-acknowledgement" "acknow-
ledgement". The default is "no-acknowledgemen

32.1.4 Usage and effects

The rules of 27.4 and 27.5 apply to this service.

The service may be initiated by either VT-user 1q ensure the

delivery of pending updates to objects with "noral" update
priority; it is not available if VTE-parameter typetof-delivery-
controf has value *no-delivery-control*, see clause 24.

defines the conceptual queues held by the service provider
associated with update primitives of display and control ob-
jects, see 24.5,

Ih 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,
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The VT-DELIVER request primitive causes the service provider
to initiate any pending VT-DATA indication primitives for alt
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-
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ledgement, a VT-user shall not issue any updates to objects
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 pendlng, VT-DELIVER service can be
initiated b z
set to valup "acknowledgement". See 27 5 for further inform a-
tion on collisions involving the VT-DELIVER service.

32,2 VT-ACK-RECEIPT service

32.2.1 PRurpose

To acknowledge receipt of a delivery point marker indicated
by the occurrence of a VT-DELIVER service.

32.2.2 Structure

See table [16.

32.2.3 $ervice parameters

None

32.2.4 Usage and effects

The servige may only be initiated by, a‘\VT-user which has
received g VT-DELIVER indication primitive requesting its use.
The VT-uger receiving the VT-ACK-RECEIPT indication primi-
tive may uge it to synchronise the.activities of the two VT-users
{the activities being synchronised are beyond the scope of the
VT service).

The VT-uger receiving the VT-ACK-RECEIPT indication may
now issug any of the service requests restricted by 32.1.4.
VT-ACK-RECE(RT does not force delivery. It is sequenced with
respect tq VT:SWITCH-PROFILE, VT-START-NEG and VT-RE-

ISO 9040 : 1990 (E)

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 16.

None.

33.1.4 Usage and effects

The rules of 27.4 apply 1o this service. This sefvice is only valid
in S-mode and can be initiated only by the VT-user which
currently owns the WAVAR access-right. Thg VT service pro-
vider records the change in ownership of thg WAVAR access-
right. Delivery at-outstanding updates is impRed.

NOTE ~ When ‘an update is made to a "trigger” [control object, the
single VT-DATA request primitive results in two indication primitives, a
VT-DATA indication primitive for the update ami} VT-GIVE-TOKENS
indication for the WAVAR access-right being passed as a result of the
trigger.

33.2 VT-REQUEST-TOKENS service

33.2.1 Purpose

To request atransfer of ownership ofthe WAYAR access-right
when not currently owned by the initiating VT-user.

33.2.2 Structure

See table 16.

33.2.3 Service parameters

None,

33.2.4 Usage and effects

LEASE; however, Tt Is not necessarily sequenced with respect
to updates to any display or control object.

33 Access-right Management facility

This clause defines the VT services which support the Access-
right Management facility, see 7.6.

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 does not own the WAVAR
access-right. Ifthe peer VT-user has already issued aVT-GIVE-
TOKENS request primitive, the VT-REQUEST-TOKENS indica-
tion primitive is not delivered to that VT-user. There is no
recorded effect onthe VT service provider due to the execution
of this service.
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34 Destructive Break facility

This clause defines the VT service which suppotts the De-
structive 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 pro-
cessed.

Only two standard type item-tags are defined in this Interna-
tional Standard, i.e., "display pointer" and "logical pointer";
they are optional; if used, item-value is then the appropriate
pointer value from the VT-context-value as perceived at the
time. For S-mode, it will be the value of the single display
pointer or logical pointer; for A-mode, it is the value of the
display pointer or logical pointer for the display object whose
access-rule allows it to be updated by the peer VT-user.

For "VTE-profile-specific' and "user-value" types, item-value
is of ASN.1 OCTET STRING type.

34.1.4 Usage and effects

34.1.2 StruJ:ture
See table 16,
34.1.3 Servjce parameters

Table 32 specifies the service parameters for the VT-BREAK

service together with an indication of when the parameter is
required, see dause 26.

" Table B2 - VT-BREAK service parameters

Parameter name Req. | Ind. | Rsp. | Cfm,
VT-WAVAR-owner C C= C C=
VT-information M M= M M=

service parampter which is used to select which VT-user
should have the reassignable access-right at the conclusion
of this service.

34.1.3.1 VT-V:EAVAR-owner is an optional and conditional

This parametdr conforms to the definition 6f \WVT-WAVAR-
owner in VT-ASSOCIATE, see 28.1.3.

+ 34,1.3.2 VT-information is a mandatory’service parameter
containing information to assist/the VT-users to re-syn-
chronise their |activities following\the VT-BREAK service. It
consists of ong or more items, some of a standard form and
some of a nonstandard form.“Non-standard forms of content
items will normally be defined in a VTE-profile but a user-
defined form is|available.to be supplied by a VT-user. The VT
service provider is‘transparent to all content of this service
parameter.

This service is only avallable If the Break functional unit has
been agreed during association establishment. The rules of
24.3 apply to this service except that itis not necdssary that a
VT-user own the WAVAR access-rightin'S-mode ¢ initiate this
service. This service is only available in the Data Handling
phase.

No other primitives should\be issued by the Initjator of this
service until the confirmhas been received.

This is a destructive’'service, It discards all previoysly initiated
updates to both display and control objects which have not yet
been processed; see also clause B.16.

The QOS provided by VT-BREAK {i.e., the ability to overtake
data already in transit) may vary depending oh the QOS
provided by the lower layer services.

When a VT-BREAK collides with a VT-SWITCH-PROFILE, VT-
START-NEG or VT-RELEASE request primitive, the VT-BREAK
wins the collision, destroying the losing refiuest. The
VT-BREAK then proceeds.

When a VT-BREAK collides with another VT-BREAK, the under-
lying services resolve the collision. Due to the way in which
the collision is resolved, the VT-user issuing the fequest may
get an indication instead of the expected VT-BREAK confirm
primitive.

As VT-BREAK is destructive and may overtake putstanding
updates, following a VT-BREAK both display and| control ob-
jects are theoretically in an undefined state, The MT-context-
value is set to the reset-context, see 28.1.5.2, 30.1.1.4 and
30.2.2.4 a). VT-information is not a negotiated value; there are
two values being sent in two directions. It is a local matter how
: ;

The values of this parameter in the two directions are inde-
pendent.

Each item is of the form
item-type Iitem-tag item-value

where item-type takes one of the values "standard®, "VTE-
profile-specific' or "user-value', and item-tag is a positive
integer.
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NOTES

1 As a VT-BREAK may not leave the entire contents of the display
object(s) in an undefined state, VT-BREAK carties information as to
what the peer VT-user believes is the current value of the DO pointers
as an aid for resynchronisation of the VT-users.

2 VT-BREAK is sequenced with respect to a negotiation or release
response primitive so a VT-BREAK request will not overtake and
destroy a response from one of these primitives.

retmenneaith
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