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Forew

ord

ISO (the Imternational Organization for Standardization) and IEC (the International

Electrotec
ardization.
developms
the respec
IEC techni
organizatig

nical Commission) form the specialized system for worldwide stand-
National bodies that are members of ISO and IEC participate in the
ntof International Standards through technical committees established by
ive organization to deal with particular fields of technical activity. ISO and
Cal committees collaborate in fields of mutual interest. Cther international
ns, governmental and non-governmental, in liaison with 1ISO and IEC, also

take part ip the work.

In the field
committee
committee
Standard 1

Internation
ISO/IEC J]

of information technology, 1ISO and IEC have established a joint technical
ISQ/IEC JTC1. Draft International Standards adopted by the joint technical
are circulated to national bodies for voting. Publication as an International

pquires approval by at least 75% of the national bodies casting a vote.

al Standard ISO 9041-1 was prepared by Joint Technical Committee
[C1, Information technology, Subcommitee SC21, Open ' systems intercon-

nection, dgta management and open distributed processing.

This secor
which has
Technical

ISO/IEC 9
technology

~Part 1: S
- Part2: |

Annexes A

d edition cancels and replaces the first edition (ISO/IEC 9041-1:1990),
been technically revised. It also incofporates Amendment 2:1992,
Corrigendum 1:1992 and Technical Corrigendum 2:1993.

041 consists of the following parts, under the general title Information
— Open Systems Interconnection — Virtual Terminal Basic Class Protocol:

[pecification
nplementation Confagrmance Statement (PICS) Proforma

\ and B formean.integral part of this part of ISO/IEC 9041.
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Introduction

ISO/IEC 9041 is one of a set of International Standards produced to facilitate the

interconnection of computer systems. It is related to other)international Sta
the setas defined inthe Reference Model for Open Systems Interconnection
7498-1). The Reference Model subdivides the area of standardization for
nection into a series of layers of specification, gach of manageable size.

hdards in
ISO/IEC
intercon-

This part of ISO/IEC 9041 defines the manner in which two protocol machinIs (called
Y

Virtual Terminal Protocol Machines, of VTPMs) in the Application La
Reference Model for Open Systems.Interconnection communicate in order t
the Virtual Terminal Basic Class/Service defined in ISO/IEC 9040 making u
Presentation Layer and of the.association control service of ACSE within 1
cation Layer.

Part 2 of ISO/IEC 904 tifictudes the Protocol Implementation Conformance S
(PICS) proforma for_the Virtual Terminal Basic Class Protocol as defined in
of ISO/IEC 9041.

r of the
D provide
se of the
he Appli-

tatement
this part

vi
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Information technology — Open Systems Interconnection -
Virtual Terminal Basic Class Protocol — Part 1: Specification

1 Scope

This part gf ISO/IEC 9041 specifies:

a) a set of procedures for the connection-oriented transfer of
data, cpntrol and reference information between protocol
machirfes which implement the functions of a provider of
the Bagic Class Virtual Terminal Service;

b) the twgd modes in which those procedures operate;

¢) the structure of protocol elements used for the transter of
data apd control information and the mapping of these
protocgl elements onto ACSE and lower layer services;

d) the means of negotiating the functional units to be used by
the protocol machines and the parameters of the service;

e) the strIcture and mapping of protocol elements used for
the transfer of data and control information.

The procedures are defined in terms of:

f) the interactions between Virtual Terminal Protocol Ma-
chines [through the exchange of-Virtdal Terminal protocol
elemerijts;

@) the intéractions between a-Virtual Terminal Protocol Ma-
chine and the Virtual(Terminal service user in the same
systen| through the ‘exchange of Virtual Terminal service
primitivies;

h) the int¢ractions between a Virtual Terminal Protocol Ma-
chine ind the ACSE and Presentation Service providers

2 Normative references

The following standards contain proyisions which, through
reference in this text, constitute provisions of this|pan of
ISO/IEC 9041, At the time of publication, the editions indicated
were valid. All standards are-subject to revision, and parties to
agreements based on this )part of ISO/IEC 9040 are encour-
aged to investigate the-possibility of applying the most recent
editions of the standards listed below. Members of [EC and
ISO maintain registers of currently valid International Stand-
ards.

ISOMEC2022:1994, Information technology — Character code
structure-and extension techniques (fourth edition).

ISO/NEC 6429:1992, Information technology — Contiol func-
tions for coded character sets (third edition).

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

ISO/IEC 7498-3:1997, Information technology — Oﬁrn Sys-
tems Interconnection — Basic Reference Model: Naning and
addressing.

ISO/IEC 8326:1996, Information technology — Open|System
Interconnection ~ Session service definition (second gdition).

ISO/IEC 8649:1996, Information technology — Open $ystems
Interconnection — Service definition for the Associatiori Control
Service Element (second edition).

ISO/IEC 8822:1994, Information technology — Open $ystems
Interconnection — Presentation service definition.

through the exchange of service primitives.

This part of ISO/IEC 9041 also specifies conformance require-
ments (see clause 13) for systems implementing these proce-
dures. It does not contain tests which can be used to
demonstrate this conformance.

These procedures are applicable to instances of communica-
tion between systems that support the Basic Class Virtual
Terminal Service in the Application Layer of the Reference
Mode! for Open Systems Interconnection and which wish to
interconnect in an open systems environment.

ISO/IEC 8824-1:1985, Information technology — Abstract Syn-
rmmmmmﬁmmmmmé. ; tion.

ISO/IEC 8825-1:1994, Information technology — ASN.1 en-
coding rules: Specification of Basic Encoding Rules (BER),
Canonical Encoding Rules (CER) and Distinguished Encoding
Rules (DER).

ISO/IEC 9040:1997, Information technology — Open Systems
Interconnection — Virtual Terminal Basic Class Service.

ISO/IEC 10731:1994, Information technology — Open Sys-
tems Interconnection — Basic Reference Model - Conventions
for the definition of OSI services.
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The International Register of Coded Character Sets to be used 10) Field Definition Control Object (FDCO);
with Escape Sequences. 11) Field Definition Record (FDR);
12) Field Element;
3 Definitions 13) Field Entry Condition (FEC);
14) Field Entry Event (FEE);
3.1 Global OSI definitions 15) Field Entry Instruction (FEI);
This part of ISO/IEC 9041 is based on the concepts developed 16) Field Entry Instruction Control Object (FEICO);
in1SO/IEC 7498, and makes use ofthe following termsdefined  17) Field Entry Instruction Record (FEIR);
in it: 18) Field Entry Pilot Control Object (FEPCO);
1) application entity, 19) Field Entry Pilot Record (FEPR);
2) appfication layer; 20) Field Entry Reaction (FER);
3) protpcol data unit; 21) ull-VTE;
4) usef element. 22) Initial Facility Set;
Definitions|of the following terms are given in ISO/IEC 10731: 23) net-effecting;
5) prirsvlitive; 24) Reference information(@bject (RIO);
6) confirm (primitive); 25) repertoire;
7) indifation (primitive); 26) ripple.
8) reglest (primitive); 27) S-mode, Synchronous Mode;
9) response (primitive); 28) TerminalVT-user;
10) senYice provider; 29) Tramsmission Policy Control Object (TPCO);
11) seryice user. 30) VT:=association;
31), VT-context-value;
3.2 Association Control Service Element 82) VT-environment (VTE);
definitigns 33) VT-user;
This part ¢f ISO/IEC 9041 makes use of the following terms 34) VTE-parameter;
defined in |SO/IEC 8649:
1) apgication association; 3.5 Virtual Terminal Protocol definitions
2) application context. For the purposes of this part of ISO/IEC 9041 the fgliowing
definitions apply.
3.3 Presentation Layer Service Element
definitidn 3.5.1 protocol element: An abstract unit of infofmation,
defined in clause 6, communicated between peer VTPMs, that
This part pf ISO/IEC 9041 makes\use of the term abstract maps

syntax which is defined in ISQIEC-8822. a) directly to an ACSE or presentation service pfimitive;

. . . . el and/or
3.4 Virtual Terminal-Service definitions
b) to a PDU type that is conveyed by a user infomation

This part ¢f ISO/IEC Q041 uses the following definitions con- parameter of ACSE or a user data parameter of the pres-
tained in IBO/IEC.9040: entation service.
1) ode, Asynchronous Mode; o o .
2) _ 3.5.2 initiating VTPM: The VTPM that initiates an individual
’ procedure.
3) Application VT-user;
4) Block: 3.5.3 target VTPM: The VTPMtowhich the protocol element

5) character-box graphic element: initiating a procedure is directed.

6) Context Control Object (CCO); 3.5.4 sending VTPM: The initiating VTPM for a data transfer
7) current-VTE; procedure.
8) draft-VTE; 3.5.5 receiving VTPM: The target VTPM for a data transfer
9) Field; procedure.

1) Availabie from the European Computer Manufacturers Association (ECMA), 114 Rue du Rhone, CH 1204 Genéve, Switzerland.
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3.5.6 dynamic conformance requirements: All those re-
quirements (and options) which determine what observable
behaviour is permitted in instances of communication.

3.5.7 static conformance requirements: Constraints
which facilitate interworking by defining the requirements for
kernel sets of capabilities of an implementation.

3.5.8 protocol implementation conformance statement
(PICS): A statement made by the supplier of an lmplementa-

ISO/IEC 9041-1:1997(E)

tion which'states pa en
implemented, and any features which have been omntted

3.5.9 Vil-token: A single entity which maps onto all of the
available pession tokens provided by the Presentation Layer.
If there ate no session tokens available then both sides are
considered to hold this token.

4 Abbreviations

4.1 Virtual Terminal Service abbreviations

A-mode Asynchronous Mode

ACB Access Control Store

CCH Conceptual Communication Area
C Context Contro! Object

C Conceptual Data Store

C Control Object

CSB Control, Signal and Status Store
Display Object

Data Structure Definition

Field Definition Control Object

Field Definition Record

Field Entry Condition

Filed Entry Event

Field Entry Instruction

Field Entry Instruction Control Object
FER Field Entry-Instruction Record

FEPCO Field Eftry Pilot Control Object
FEPR Field Entry Pilot Record

FER Field Entry Reaction

mi Muttiple interaction Negotiation

RI® Reference Information Object

TPCO Transmission Policy Control Object
vT Virtual Terminal

VTE Virtual Terminal Environment

VTS Virtual Terminal Service

4.2 Miscellaneous

ACSE Association Control Service
Element

ASN.1 Abstract Syntax Notation One
PAB Provider Abort
PDU Protocol Data Unit
PICS Protocol Implementation
Conformance Statement
TWA Two-Way Alternate
TWS Two-Way Simultaneous
VTPM Virtual Terminal Protocol Machil
4.3 VT Protocol elements
APQ VT-P-ABORT
ASQ VT-ASSOCIATE-REQ
ASR VT-ASSOCIATE-RESP
AUQ VT-U-ABORT
BKQ VT-BREAK-REQ
BKR VT-BREAK-RESP
DAQ VT-ACK-RECEIPT
DLQ VT-DELIVER
ENQ VT-END-NEG-REQ
ENR VT-END-NEG-RESP
EXQ VT-P-EXCEPTION-REQ
EXR VT-P-EXCEPTION-RESP
GTQ VT-GIVE-TOKEN
HDQ VT-HIGH-PRI-DATA
NAQ VT-NEG-ACCEPT
NDQ VT-DATA
NIQ VT-NEG-INVITE
NJQ VT-NEG-REJECT
NOQ VT-NEG-OFFER
RLQ VT-RELEASE-REQ
RLR VT-RELEASE-RESP
RTQ VT-REQUEST-TOKEN
SNQ VT-START-NEG-REQ
SNR VT-START-NEG-RESP
SPQ VT-SWITCH-PROFILE-REQ
SPR VT-SWITCH-PROFILE-RESP
ubaQ V=t =
5 Overview

5.1 Virtual Terminal Service summary

The protocol specified in this part of ISO/IEC 9041 provides
the Basic Class Virtual Terminal Service defined in ISO/IEC
9040. The VT-service primitives are listed in table 1.
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Service Primitive

Service Parameters

VT-ASSOCIATE request Called Application Entity Title
indication Calling Application Entity Title
VT-class
VT-functional-units
VT-mode
VT-WAVAR-GWner
VT-profile-name
VT-profile-arg-offer-list
response Responding Application Entity Title
confirm VT-functional-units
VT-WAVAR-owner
VT-profile-arg-value-list
VT-result
VT-user-failure-reason  (confirm.only)
VT-P-ABORT indication VT-reason
VT-RELEASE request
indication
response VT-result
confirm VT-user-failuresreason
VT-provider-failure-reason (confirm only)
VT-U-ABORT request VT-user-failure-reason
indication
VT-DATA request \T-echo-now
(excluding the two indication VT-start-entry
following cases ) VT-object-update .
VT-object-descriptor
VT-object-data
VT-DATA request VT-object-update .
(high priority Control indication VT-object-descriptor
Objects only) VT-object-data
VT-DATA request VT-object-update .
(urgent priority Control indication VT-object-descriptor
Objects only) VT-object-data
VT-DELIVER request VT-ack-request
indication
VT-ACK-RECEIPT request
indication
VT:GIVE-TOKEN request
ndication
VT-REQUEST-TOKEN request
indication
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Service Primitive

Service Parameters

VT-SWITCH-PROFILE request VT-profile-name
indication VT-profile-arg-offer-list
VT-object-retention-list
r } ist
confirm VT-result
VT-user-failure-reason _
VT-provider-failure-reason (confirm only)
VT-object-retention-list
VT-START-NEG request VT-profie-name
indication VT-profile-arg-offer-list
response VT-profile-arg-value-list
confirm VT-result
VT-user-failure-reason .
VT-provider-failure-reason (confirm only)
VT-END-NEG request VT-vte-choice
indication VT-vte-failure-allowed
VT-object-retention-list
response VT-vte-choice
confirm VT-result
VT-user-failure-reason .
VTiprovider-failure-reason (confirm only)
VF-object-retention-list
VT-NEG-INVITE request VT-param-ident-list
indication
VT-NEG-OFFER request VT-param-offer-list
indication
VT-NEG-ACCEPT request VT-param-value-list
indication
VT-NEG-REJECT request VT-param-ident-list
indication
VT-BREAK request VT-token
indication VT-information
response VT-token
confirm VT-information
VT-P-EXCEPTION indication VT-exception-source

VT-exception-type
VT-information P
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5.2 Model

The Basic Class Virtual Terminal Protocol operates between
two Virtual Terminal Protocol Machines (VTPMSs) in the Appli-
cation layer of the OS| model. Protocol elements are ex-
changed between these, using the services of Association
Control and of the Presentation layer as defined in ISO/IEC
8649 and ISO/IEC 8822.

The VT service-is modelied-as-a single Conceptual Commu-

© ISO/IEC

The CCA is conceptually accessed by VT-users via service
primitives in which information is transferred to or from the
VT-users. Each VTPM is modelled as having its own CCA, see
figure 1. These two CCAs constitute the VT context referred
to in the Basic Class VTS definition. Each VTPM may also
maintain a reset context which preserves the contents of all
DOs and COs as they existed at the time the current VTE was
established. This is used to provide the VT-context-value after
completion of the break procedure, see 8.8.

nication Area which is accessible to two communicating serv-
ice users ahd which contains all the necessary information to
allow thesel VT-users to derive a consistent view of the Virtual
Devices which constitute the Virtual Terminal. The CCA is
partitioned jnto four sub-areas:

a) a conceptual data store (CDS) containing one or more
display pbjects;

b) a contrgl, signaling and status store (CSS) containing a
number [of control objects;

d) a data
fines th

ucture definition (DSD) which parametrically de-

¢) an aocejEs control store (ACS);
structure of the CDS and CSS.

5.3 Service assumed from the Presentation
Layer

The protocol specified in this part of ISO/IEC. 9041 assumes
the use of the Presentation Service defined in ISO/IEG 8822.
Information is transferred to and fromthe Presentation $ervice
provider in the primitives listed in table 2.

5.4 Service assumed.from ACSE

The protocol specified in'this part of ISO/IEC 9041 assumes
the use of the Association Control service defined in 1I$O/IEC
8649. Information is transferred to and from ACSE(in the
service primitives listed in table 3.

PSAP

VT VT
USER USER
CCA CCA
VT J > vT
protoool” | SASC CLASS VTUAL | proToco
MACHINE © MACHINE
(CLASS:BASIC) (CLASS:BASIC)
ACSE ACSE
| L 1

PSAP

PRESENTATION CAYER

Figure 1 - Model
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d) either an initial VTE is agreed or it is agreed that the
VT-environment will be negotiated later before any data is
transferred.

d. Two

with the

Presentation service primitives 5.5.2 Association Termination
P-DATA request The purpose of VT-association Termination is to cause the
indication VT-association to cease to exist.
P-EXPEDITED-DATA request 5.5.3 Negotiation
indication
Negotiation provides a mechanism by which the VT-Uisers and
P-RESYNCHRONIZE request VTPMs can agree upon the VT-environment to'be
indication forms of negotiation are supported, a single interactipn profile
response switch and a multiple interaction dialogue:
confim
P-5YNCHRONIZE-MAJOR request 5.5.4 Data Transfer
'rzi'gg::gg The purpose of Data Transfer/s the sending, from ope VTPM
confirm to the other, of structured data-representing operatipns upon
an object or objects in the ECA defined in the virtuaj terminal
P-FTOKEN-GIVE request model.
indication .
5.5.5 Delivery-Control
P-[TOKEN-PLEASE request
indication The purposé of Delivery Control is:
P-TYPED-DATA request a) to aliow the VT-user sending data to indicate [points at
indication which operations on VT objects conceptually take effect;
b)to allow the receipt of such a delivery point indicattion to be
Table 3 - ACSE service primitives acknowledged;
¢) to ailow data which update objects with the sarre access
rules to be grouped together and simultaneously|be made
ACSE service primitive available to the VT-user.
A-ASSOCIATE request 5.5.6 Dialogue Management
indication
respfgonse Dialogue Management provides the VT-users with access to
pontim the lower layer functions. This dialogue management enforces
TWA discipline on the sending of some data and on the
A-RELEASE irﬁgilégf‘ig N exercise of some control functions.
g%snﬁ’ﬁ%se 5.5.7 Error Handling
AJABORT request Error Handling permits detection of non-complian
indication protocol, reception of error indications from other service
providers and the taking of appropriate action.
AP-ABORT indication cause the association to be terminated with an appropriate
error indication (identifying the source of error).

5.5 Functions of the VT Protocol
5.5.1 Association Establishment

The purpose of VT-association establishment is to establish a
VT-association between two VT-users such that:

a) the use of this VT-protocol is confirmed;
b) the required dialogue discipline is agreed;

¢) a suitable transfer syntax is used;

= Tia Py $or "
NOTE LILLA- 2N AR~~~ A" LA- i~ U = R A~ L

unconditional termination of an association.
5.5.8 Interrupt

Two interrupt functions are provided. The first is a non- de-
structive mechanism which allows priority information to be
exchanged betweenthe VT-users outside the normal data flow
without disrupting that data flow. The second is a destructive
mechanism which allows a VT-user unconditionally to bring
the current dialogue to a halt. Information is exchanged be-
tween the VT-users to enable them to resynchronize their
operations.
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5.5.9 Exceptions Handling

Exceptions Handling permits the VT service provider to advise
the VT-users of certain non-fatal exception conditions arising
during the operation of a VT-association without terminating
the VT-association.

5.6 Protocol functional units

This part of ISO/IEC 9041 defmes the followmg functlons
which are apaitabte-i Ba Proto
col indeperdently of which funcﬂonal units have been se-
lected:

a) Apsociation Establishment;

b)  Association Termination,;

¢) Data Transfer,

d) Delivery Control (optional, see Note 1);

e) Djalogue Management (S-mode only);

f) Brror Handling.

NOTE 1 - Ude of delivery-control is controlied at the level of VTE-pro-
file by a VTE{parameter.

This part of[ISO/IEC 9041 also defines seven functional units
of the Basiq Class Virtual Terminal Protocol which correspond
to the simflarly named service functional units which are
defined in I$O/IEC 9040. The following functions are available
only if the corresponding functional unit has been selected:

g)  Switch Profile Negotiation;

h) ultiple Interaction Negotiation;
)] egotiated Release;

P Break;

K) rgent Data;

1) Reference Information Objects;
m) Bxceptions.

The Multiple Interaction Negotiation functional unit may only
be selected|if the Switch Profile functiondl unitis also selected.
The Exceptions functional unit may oply be selected if the
Break functional unit is also selected.

NOTE 2 - Sprvice functional units, defined in ISO/IEC 9040 but not
included abolve do not affectthe_protocol procedures but may affect
the allowed pontent of sorfie-protocol elements as defined in later
clauses.

5.7 Modesofoperation

The protocol-operatesintwo-modes-Asynehroneus-and-Syn

chronous. In the Synchronous mode (S mode) the presenta-
tion connection supporting the VT communication is treated
as a TWA connection, and the VTPMs send normal update
data to each other alternately. in the Asynchronous mode
(A-mode) the presentation connection is treated as a TWS
connection, and the VTPMs are notrestricted in the exchange
of data.

5.8 Access control

The initiation and reception of some protocol elements by a
VT-user is conditional upon the location of the token and upon
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the access-rules associated with the objects affected by the
elements.

6 Protocol elements

Table 4 lists the elements of the Virtual Terminal Basic Class
protocol with the associated VT service and a cross reference
to the clause where the protocol element is further described.
The description includes, for each element, its purpose and a

ISt of TS parameters.

Table 4 - VT protocol elements
Protocol VT service Crogs
element reference

ASQ VT-ASSOCIATE 6.2
ASR VT-ASSOCIATE 6.3
APQ VT-P-ABORT 6.1
AUQ VIT-U-ABORT 6.4
RLQ VT-RELEASE 6.18
RLR VT-RELEASE 6.18
HDQ VT-DATA (high priority) 6.1
NDQ VT-DATA (normal) 6.14
UupQ VT-DATA (urgent pricrity) 6.2p
DAQ VT-ACK-RECEIPT 6.7
DLQ VT-DELIVER 6.8
GTQ VT-GIVE-TOKEN 6.1/
RTQ VT-REQUEST-TOKEN 6.20
BKQ VT-BREAK 6.5
BKR VT-BREAK 6.6
EXQ VT-P-EXCEPTION 6.28
EXR VT-P-EXCEPTION 6.2y
SPQ VT-SWITCH-PROFILE 6.28
SPR VT-SWITCH-PROFILE 6.24
ENQ VT-END-NEG 6.9
ENR VT-END-NEG 6.10
NAQ VT-NEG-ACCEPT 6.18
NIQ VT-NEG-INVITE 6.1
NJQ VT-NEG-REJECT 6.1p
NOQ VT-NEG-OFFER 6.1Y
SNQ VT-START-NEG 6.2/
SNR VT-START-NEG 6.2p
PTOCEaUre peCying tne Use o1 the ele are specified

in clauses 7 through 10 and their mapping to the presentatnon
service or ACSE and their ASN.1 structure are specified in
clauses 11 and 12.

In some implementations it may not be possible to provide the
parameters of the APQ and AUQ protocol elements. This is
due to possible length limitations in the supporting services.
Consequently, the decision whether to send these parameters
is a local one based upon a knowledge of the capability of the
supporting services. For the same reason the parameters of
other protocol elements, while they may be sent, may be
restricted as to their complexity. These latter are:
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a) ASQ;
b) ASR;
¢) SN
d) SNR;
e) SPQ;
fi  SPR;
g} ubQ.
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3) Negotiated Release,

4) Urgent Data,

5) Destructive Break,

6) Enhanced Access-rules,

7) Structured Control Objects (Structured COs),
8) Blocks,

9) Fields,

CWalY =]

NOTE —In thg following sub-clauses the prefix VT-is used where there
is a service garameter in ISO/IEC 9040 with the same name.

6.1 APQ (VT-P-ABORT)
6.1.1 Purpose

To force unconditional termination of the VT-association (initi-
ated by the| VTPM).

6.1.2 Parameter

VT-reaspn: Optional, if present takes one of the values
"local eror” or "protocol error”.

6.2 ASQ (VT-ASSOCIATE-REQ)
6.2.1 Purpose
To request|establishment of a VT-association.

6.2.2 Parameters

a) called-application-entity-title: Specifies the application en-
tity withjwhich a VT-association is to be established;

b) calling-gpplication-entity-title: Identifies the applicatiorren-
tity initigting the VT-association;

¢) VT-clasg: Specifies the VT service class to be provided;

s "inifiator-side", "acceptor-side”®, or “acceptor-
", omitted if WAVAR does not exist;

f) VT-proflle-name: If present. the name of the profile (see

choose

i/ oy
11) Ripple,

12) Exceptions,

13) Context Retention;

i) protocol-version: For the initiating VITPM this is a variable
length bit string where each bit setto one indicates that the
corresponding version of the-protocol is supported. Bit O
represents the first version, bit' 1 represents the ond,

identify their implementation and its version for mainte-
nance’ purposes.

6.3 ASR (VT-ASSOCIATE-RESP)
6.3.1 Purpose
To complete or refuse establishment of a VT-association.

6.3.2 Parameters

a) responding-application-entity-titie: Identifies the gpplica-
tion entity which is responding to a VT-association request;

b) VT-WAVAR-owner: As in 6.2 except that the vallie "ac-
ceptor chooses” is not allowed. Only present if the ASQ
parameter was "acceptor chooses”;

¢) VT-profile-arg-vaiue-list: If present, a list of parametgrs with
unique values of each parameter selected from the list or
range of values in the profile argument offer list; not present
if the value of VT-result is “failure”, see also 6.2.2 ¢);

d) VT-result: Takes one of the values "success”, "syccess-
with-warning" or “failure”;

e) failure-reason: Conveys either a text string supplieq by the

ISO/IEC 9040); if absent, the default profile defined in
ISO/IEC 9040 for A-mode or for S-mode, as selected by
the VT-mode parameter, is used;

@) VT-profile-arg-offer-list: if present, a list of items in which
each profile argument under negotiation is either a value,
list of values or range of values; omitted if the profile
identified by VT-profile-name has no profile arguments;

h) VT-functional-units: If present, specifies the proposed func-
tional units of the current VT service class; takes one or
more values from the following list:

1) Profile Switch,

2) Multiple Interaction Negotiation,

responding VT-user or one of the values "VTE-incomplete”,
VTE-parameter-not-supported”, "VTE-parameter-combi-
nation-not-supported”, or "VTE-profile-not-supported”;

f) protocol-version: In the case of successful establishment
this is similar to the corresponding item in 6.2.2 except that
only a single bit may be set to one. This bit selects the
version of the protocol which will be used during the asso-
ciation. I the VT-result value is “failure” this bit string
indicates the protocol version(s) of this part of ISO/IEC
8041 that can be supported by the rejecting VTPM,;

@) VT-functional units: Asin 8.2.2 h);
h) implementation-identitier: As in 6.2.2 ).
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6.4 AUQ (VT-U-ABORT)
6.4.1 Purpose

To force unconditional termination of the VT-association (initi-
ated by the VT-user).

6.4.2 Parameters
VT-user-failure-reason: optional; user provided text string.

© ISO/NEC

6.9.2 Parameters

a) VT-vte-choice: Takes one of the values
“draft”, "current” or "either”;

b) VT-failure-allowed: Optional, if present takes one of the
values "yes" or *no”;

¢) VT-object-retention-list: Optional, if present contains a list
of DO and CO names whose contents are requested to be
retained

6.5 BKQ (VT-BREAK-REQ)
6.5.1 Purpose

To request a destructive priority interrupt to be indicated to the
remote VT-user by the remote VTPM.

6.5.2 PRarameters

a) VT-WAVAR-owner: can take one of the values "initiator-
side”, "acceptor-side" or "acceptor-chooses"; omitted if

Q (VT-ACK-RECEIPT)
6.7.1 Purpose

To acknowledge a delivery point identified by the receipt of a
DLQ.

6.7.2 Parameters
None.
6.8 DLQ (VT-DELIVER)
6.8.1 PRurpose

6.10 ENR (VT-END-NEG-RESP)
6.10.1 Purpose
To respond to a request to terminate.negotiation.

6.10.2 Parameters

a) VT-vte-choice: Optionalnifpfesent takes one of the values
“draft” or "current”;

b) VT-result: Takes\~one of the values
*success-with-warning "or "failure™ ;

sficcess”,

¢) VT-user-failure-reason: Optional user provided text string;

d) VT-provider-failure-reason; Optional, if present takes the
value'VTE-incomplete™;

) (t-object-retention-list: Optional, if present contains a list of
DO and CO names whose contents are agreed to be
retained.

6.11 GTQ (VT-GIVE-TOKEN)
6.11.1 Purpose
To pass all defined session tokens to the peer VTPM.
6.11.2 Parameters

None.

6.12 HDQ (VT-HIGH-PRI-DATA)
6.12.1 Purpose

To convey updates to Control Objects for which the CQ-priority
VTE-parameter has the value *high".

6.12.2 Parameters

To designate‘delivery points-inthe stream of NDQ PDUs and
if required, to request acknowledgement of receipt.

6.8.2 Parameters

VT-ack-request: A single boolean indicating whether or not
an acknowledgement is explicitly required.

6.9 ENQ (VT-END-NEG-REQ)
6.9.1 Purpose

To request the synchronized termination of a multiple interac-
tion negotiation and to cause a transition to the data handling
phase.

10

object updates: A sequence of zero or more data items.
Each data item is a (CO-name, object update) pair. Each
CO-name identifies a Control Object; the corresponding
object update identifies permitted updates to that object.
The permitted updates to Control Objects are defined in
ISO/IEC 9040.

6.13 NAQ (VT-NEG-ACCEPT)
6.13.1 Purpose

To select values for one or more of the VTE-parameters
specified in a previous VT-NEG-OFFER protocol element.
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6.13.2 Parameters

VT-param-value-list: A list of VTE-parameters and corre-
sponding values for those parameters selected from the
alternatives specified in a previous VT-NEG-OFFER.

6.14 NDQ (VT-DATA)

6.14.1 Purpose

ISO/IEC 9041-1:1997(E)

6.18 RLQ (VT-RELEASE-REQ)
6.18.1 Purpose

To request the orderly termination of a VT-association.
6.18.2 Parameters

None.

To update|objects in a "controlled” manner and, for A-mode,
to indicate] if echoing or data entry may take place following

VT-parem-ident-list: The names of VTE-parameters for
which yalues are to be provided.

6.16 NJQ (VT-NEG-REJECT)

6.16.1 Purpose

Toreject V' TE-parameters-contained in previous NOQs whose
values anfl/or value rangés are unacceptable.

6.16.2

VT-pafam-ident-list: The names of VTE-parameters whose
values being rejected

Parameters

6.19 RLR (VT-RELEASE-RESP)
6.19.1 Purpose

To accept or reject a request for orderly terminatipn of a
VT-association.

6.19.2 Parameters

a) VT-result: Takes one of\the-values "success” or 'ffailure”.
The value “failure” may\only be used if the Negotiated
Release Session functional unit was successfully negoti-
ated in the Session\Requirements parameter of the A-AS-
SOCIATE, see(1.1.1;

b) failure-reason: Conveys either a text string provided by the
responding’VT-user or the value "collision-detectefi" when
the failure is determined by the VTPM.

6.20 RTQ (VT-REQUEST-TOKEN)
6.20.1 Purpose
To request possession of all defined Session tokens.

6.20.2 Parameters

None.
6.21 SNQ (VT-START-NEG-REQ)
6.21.1 Purpose

To request the establishment of the Negotiation Active phase.
6.21.2 Parameters

a) VT-profile-name: Asin 6.2.2 f);

b) VT-profile-arg-offer-list: As in 6.2.2 g).

6.22 SNR (VT-START-NEG-RESP)

6.17 NOQ (VT-NEG-OFFER)

6.17.1 Purpose

To pass a list of VTE-parameters and parameter values, lists
of values, or value ranges to the peer once an agreement to
enter into multiple interaction negotiation has been reached.

6.17.2 Parameters

VT-param-offer-list: A list of VTE-parameters and corre-
sponding values, lists or ranges for those parameters.

6.22.1 Purpose

To indicate success or failure of the attempt to establish the
Negotiation Active phase.

6.22.2 Parameters
a) VT-profile-arg-value-list: As in 6.3.2 ¢);
b) VT-resuit: Takes one of the values "success” or “failure”;

¢) failure-reason: Conveys either a text string supplied by the
responding VT-user or one of the values “collision-de-
tected” or "profile-not-supported”.

1
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6.23 SPQ (VT-SWITCH-PROFILE-REQ)
6.23.1 Purpose

To negotiate a switch to a new full-VTE constructed from a
named VTE profile.

6.23.2 Parameters
a) VT-profile-name: As in 6.2.2 f);
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b) VT-information: Takes a value as defined in ISO/IEC
9040.

6.27 EXR (VT-P-EXCEPTION-RESP)

6.27.1
To acknowledge an EXQ.
6.27.2 Parameters

Purpose

b) VT-profile-arg-offer-list: As in 6.2.2 g);

¢) VT-objedt-retention-list: if present contains a list of DO and
CO names whose contents are requested to be retained.

6.24 SPR (VT-SWITCH-PROFILE-RESP)
6.24.1 Purpose

To indicate success or failure of the negotiation attempt.
6.24.2 Parameters

a) VT-profilg-arg-value-list: As in 6.3.2 ¢);

b) VT-requ: Takes one of the values "success” or "failure”;

¢) failure-rdason: Conveys either a text string supplied by the
responding VT-user or one of the values "collision-de-
tected”, ['parameter-not-supported”, "parameter-combina-
tion-not-supported” or “profile-not-supported”;

d) VT-objegt-retention-list: if present contains a list of DO and
CO namps whose contents are agreed to be retained.

6.25 UDQ (VT-URGENT-DATA)
6.25.1 Plrpose

To convey Updates to Control Objects for which the CQ=priority
VTE-paramgter has the value "urgent".

This protocgl element is always available but its mapping onto
lower layer|services is dependent on the final value of the
Session Refjuirements parameter, sée)11.1.1.

6.25.2 Parameters
Asin6.12.4.

6.26 EXQ (VT-P-EXCEPTION-REQ)
6.26.1 Rurpose:

None.

7 Procedures

The procedures of the Basic Class VTP are specified in
Clauses 8 to 10 as sequence$ of'actions performed py the
peer VTPMs. The sequences\afe presented in tabulan form,
indicating

a) Step: numerical otder in the sequence; when a sequence
branches, the, first step in each branch is suffixed with a
different letterand subsequent steps in each branch|retain
this suffix-(for’example, if a branch occurs after step| 4, the
next steps.are numbered 5a and 5b; 6a then follows $a and
6b follows 5b);

b) VIPM: distinguishes the VTPM by its role in the progedure
concerned (i.e., initiating-|, target-T, either-E, sending-S, or
receiving-R);

¢) Event: one of
1) receipt of the named service primitive from the T—

user,
2) receipt of the named protocol element from the peer
VTPM,
3) the event PAB (see note 1)

4) anexception event internal to a VTPM (see not¢ 2);

d) Action: specifies the action to be taken by the VTPM in
response to the event.

NOTES

1 — The failure of some lower layer or some other service of the OSI
model, which results in the loss of the VT-association, will be signaled
to both VTPMs. Since such a signal is not passed between VTPMs it
is notidentified as a protocol element; it is however, a significart event
and is identified by the name Provider Abort (PAB).

To signal exception conditions between VTPMs.

6.26.2 Parameters
a) VT-exception-type: Takes one of the following symbolic
values:
*RIO or temporary buffer full”;
“too many fields";
"too many field elements™;
“too many FERs";
“too many FEIs®;

or a profile defined value of the form tag,value (INTEGER).

12

2 — ATT excepton eventintemal o one V1PN IS ToTinherently known
to the other VTPM and is handled as defined in 8.8.

Conditions causing branches are included in the description
of the event. Where an action concludes the sequence for an
individual branch but is not the last one tabulated, the phrase
“sequence ends” is appended. Information that is neither an
event nor an action is placed within parentheses.

Each VTPM maintains a reset-context which was set from the
current-VTE when it was established and from the initial CO
and DO contents as defined in ISO/IEC 9040. This is used to
provide the VT-context-value after completion of the break
procedure, see 8.8 and table 15.
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NOTES

3 - The value of reset-context is determined by the values negotiated
for various VTE-parameters as defined in ISO/IEC 9040. No extra
values need be explicitly stored.

4 —The reset-context is only used by the break procedure; it need not
be maintained it the Break functional unit is not selected.

ISO/IEC 9041-1:1997(E)

8.2 Agreed Release

The procedures defined in table 7 are used to release the
VT-association. in S-mode a VTPM initiating a release action
must hold the tokens. In A-mode collisions may occur between
an attempted release and another attempted release or be-
tween an attempted release and a delivery action requiring
confirmation. The refusal and collision portions of the table are
each in the form of variations to be applied to the first portion.

8 Primmary procedures

This clauge specifies the procedures to be used interms of the
sequencgs of actions to be performed by the communicating
VTPMs. The procedures of this clause are to be used when
no negotiption is permitted.

8.1 Association Establishment

Establishment of a VT-association, as required by a VT-AS-
SOCIATH request primitive, is effected by the procedures
defined ip table 5. On successful completion, any of the
available [facilities (i.e., data transfer, delivery control, token
managerIent and termination) may be used.

Table 6 defines the procedures for association refusal interms
of variant|actions in place of those of table 5.

Table 5 - Association Establishment procedures

8.3 Unconditional Termination
Unconditional termination of a VT-association may be initiated

by a VT-user, a VTPM or by some supporting service. The
procedures are defined in table 8.

8.4 Negotiation

The primary procedures do net include Negotiation.
8.5 Data Transier

The Data Transterprocedures are defined in tables 9, 10, 11,
12, and 13. Fhe.procedures differ according to the type of data

and the direction of transfer relative to the positign of the
tokens.

Step VTPM Event Action
1 I VT-ASSOCIATE request acceptable to Send ASQ.
initiating VTPM
2a T ASQ acceptable totarget VTPM Issue VT-ASSOCIATE indication
34a T VT-ASSQCIATE response with VT-result = Send ASR with VT-result “success”.
"success’ Establish the "reset-context" according tqthe
current contents of all COs and DOs.
4a3a ASR with VT-result = "success” and ASR | lssue VT-ASSOCIATE confirm With
contents acceptable to initiating VTPM VT-result="success". Establish the
“reset-context” according to the curent
contents of all COs and DOs.
Table 6 - Association Refusal procedures
Step VIPM Event Acfion
2b T ASQ not acceptable to target VTPM Send ASR with VT-result="failure".
3ab T VT-ASSOCIATE response with Send ASR with the same VT-resuit value.
VT-result = “failure”
4ab/3b | ASR with VT-result = “failure” Issue VT-ASSOCIATE confirm withthe same
VT-result value. Sequence ends.
4aab ! ASR with VT-result = "success” and ASR | Issue VT-ASSOCIATE confirm with
contents not acceptable to initiating VTPM VT-result="failure”. Send APQ. Sequence
ends.

13
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8.6 Delivery Control

The Delivery Control procedures defined in table 13 apply it
Simple Delivery Control or Quarantine Delivery Control has
been negotiated for the current-VTE. The acknowledgement
procedures only apply if specifically requested in the VT-DE-
LIVER primitive.

Other service elements cause the forwarding and delivery
actions to occur but do not cause a VT-DELIVER indication to

© ISO/IEC

the peer VTPM. They apply to S-mode only. These procedures
are defined in table 14.

8.8 Break and Exception

The VT-BREAK procedures provide the protocol facilities to
support the VT-BREAK service, which is a destructive inter-
rupt service available to either VT-user independently of the
mode of operation or the ownership of access-rights.

be issued The tables appropriate to these elements specify
when this|is to occur.

8.7 Token Management

The Token Management procedures allow a VTPM to pass
the data tdken to the peer VTPM or to request the tokens from

The VT-EXCEPTION procedures provide the prorogol facili-
ties to support the VI-EXCEPTION service, which|is a de-
structive interrupt service available to eitheq VTPM
independently of the mode of operation or the ownership of
access-rights.

These procedures take precedence\over other procedures
and are defined in table 15.

14
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Table 7 - Agreed Release procedures

Step

VTPM

Event

Action

Agreed Release with Tokens

1a

VT-RELEASE request while holding tokens

Forward data as specified in table 9 or 10.
Send RLQ.

2da

4aha

Refusal of Release

3apb

4apb

2ab

2ac

T

Release Collision

T

RLQ without collision

VT-RELEASE response with VT-result =
"success”

RLR with VT-result = "success”

VT-RELEASE response with VT-result =
“failure”

RLR with VT-result = "failure”

RLQ when delivery acknowledgement is
pending and negotiated release is-available

RLQ when delivery acknowledgement is
pending and negotiated release is not avail-
able

DLQ with request-for acknowledgement in-
stead of RLR

RLR with' VT-result = “failure”

hgreed Release without Token

11:’3
2
3baa

4baaa

Sbaaaa

6baaaa

Perform data delivery as specified intatle 9
or 10. Issue a VT-RELEASE indication:

Forward data as specified in table 9 of 10.
Send RLR with VT-result = "success".

Deliver data as specified in table 9 or 10.
Issue VT-RELEASE confirm with VT-result =
"success”. Sequence ends.

Send an.RLR with VT-result = “failure”.

Isstie a VT-RELEASE confirm with VT-result
=/"failure”. Do not perform data delivery]
Sequence ends.

Send RLR with VT-result="failure” |and
failure-reason = "collision-detected".
Continue to await DAQ.

Deliver data as specified in table 9 on 10.
Issue VT-RELEASE indication.
Sequence ends.

None.

Issue VT-RELEASE confirm with VT-result =
“failure” and failure-reason =
*collision-detected”. Perform normal delivery
action.
Issue VT-DELIVER indication with request
for acknowledgement. Proceed at step |3 of
table 13 as the target VTPM.

VT-RELEASE, when tokens not held Send RTQ.
RTC; holdingtokens Serd-GTCQ:
GTQ Forward data. Send RLQ.

RLQ without collision

VT-RELEASE
="success"

response with VT-result

RLR with VT-result = "success"

Perform data delivery as specified in table 9
or 10. Issue VT-RELEASE indication.

Forward data as specified in table 9 or 10.
Send RLR with VT-result = "success".

Deliver data as specified in table 9 or 10.
Issue VT-RELEASE confirm with VT-result =
"success”. Sequence ends.

15
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Table 7 (concluded)
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Step VTPM

Event

Action

Refusal of Release

16

Bbaaab T VT-RELEASE response with VT-result = Send RLR with VT-result = “failure”.
"failure”
6baaatL | RLR with VT-result = “failure” Issue VT-RELEASE confirm with VT-resuif =
“failure" (take no action in respect of datajin
transit). Sequence ends.
Rejease Collision
2bb T RTQ and tokens not held (because of colli- | None.
sion with token passing procedure)
3bb ! GTQ Proceed with step.3baa of table 7.
2bc T RTQ when awaiting RLR None (continte to await RLR)
3bab | RLQ instead of GTQ Issue VI*RELEASE confirm with VT-result =
“failure” and failure-reason =
*collision-detected". Proceed with step 2aajot
table 7 as the target VTPM.
4baab T RLQ when delivery acknowledgement is~| Send RLR with VT-result = "failure”.
pending
Sbaab | DLQ with request for acknowledgement | Nore.
instead of RLR
6baaly ] RLR with VT-result = "ailure’ Issue VT-RELEASE confirm with VT-resull =
*failure” and failure-reason =
"collision-detected”. Perform normal delivery
action. Issue VT-DELIVER indication with
request for acknowledgement. Proceed jat
step 3 of table 13 as the target VTPM.
Table 8 - Unconditional Release procedures
Step VTPM Event Action
User Initiated Termination
gl i VFU-ABORT Tequest n

AUQ and VT-ASSOCIATE indication has
been issued by the VTPM and the VT-User
has issued neither a VT-U-ABORT request
nor a VT-RELEASE response with VT-result
= "success”

from the VT-U-ABORT request (any data in
transit or other actions in progress are
abandoned).

lssue a VT-U-ABORT indication with
VT-user-failure-reason parameter from AUQ.
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Table 8 (concluded)
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Step

VTPM

Event

Action

VTPM Initiated Termination

1

Some internal problem which prevents the
VTPM from continuing normally

Send APQ with VT-reason = "local-error”.
Issue a VT-P-ABORT indication with

appropriate VT-reason (data in transit|or
other actions in progress are abandoned)
2 T APQ with VT-reason = “local-error® and VT- | Issue a VT-P-ABORT indication with
ASSOCIATE indication has been issued by | appropriate VT-reason parameter.
the VTPM and VT-User has issued neither a
VT-U-ABORT request nor a VT-RELEASE
response with VT-result = "success”
Slipporting Service Initiated Termination
1 E PAB Abandon any data in transit and action:l in
progress..ssue VT-P-ABORT indication with
VT-reason “information as provided by the
supporting service.
Table 9 - S-mode Normal-Data Transfer procedures
Step VTPM Event Action
1 S VT-DATArequestaddressing a controlobject | Send NDQ containing the updates in a
with CO-priority ‘= "normal” or a display ob- | manner so as to maintain the relative
ject. At the convenience of the VTPM sequence of CCA object updates.
23 S VT-DELIVER, VT-GIVE-TOKEN or VT-RE- | Send any NDQs not yet forwarded. Take
LEASE request action appropriate to primitive.
2b S VT-DATArequestaddressing acontrol object | Send any NDQs not yet forwarded. Send
for which CO-trigger = "selected" GTQ.
3aa/3ba R NDQ when no-delivery-control or simple-de- | Process the updates so as to maintain {he
livery-control is in effect order of updates. Issue VT-DATA indicatfon
maintaining the 1:1 relation of requests and
indications.
3ab/3bb R DLQ GTQ orRLQ Process the updates so as to maintain the
order of updates. Issue VT-DATA indication
maintaining the 1:1 relation of requests and
indications. Sequence ends.
3ac/3bc R NDQ when quarantined delivery control isin | Store updates in NDQ (the number of
effect indications may in effect not be 1:1 with the
number of VT-DATA requests due to possible
net effecting. For the timing of this see events
for DLQ, RLQ, and GTQ).

17
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Table 10 - A-mode Normal Data Transfer procedures

Step

VTPM

Event

Action

1

]

VT-DATArequestto a control object for which
CO-priority = "normal”, or a Display Object. At
the convenience of the VTPM

Send NDQ expressing the updates and
maintaining the relative sequence of display
and contol  object updates.  (f

2a

2b

2¢

NDQ when no-delivery-control is in effect

NDQ when simple-delivery-control is in effect

NDQ when quarantine-delivery-control is in
effect

VT-DELIVER or VT-RELEASE(request, or
VT-RELEASE response with VT *result = "ac-
cepted”, or a VT-DATA request addressing a
control object for which CO-trigger = "se-
lected”

RLQ, DtQ@-or RLR with VT-result = “ac-
cepted”,-or NDQ updating a control object for
which CO-trigger = “selected”

quara nnmﬂelueq;camo.Lls_Ln_aﬂem_Ltj' re
need not be a 1:1 correspondence between

VT-DATA requests and NDQS$)\ \(het
effecting).)

of updates. Issue VT-DATA indication
maintaining the 1:1 relationof requests and
indications.

Process updates so as to maintain the orjer

Process updates~in” the NDQ so as|to
maintain the \order of updates. Isque
VT-DATA indication maintaining the [:1
relation of-Tequests and indications. (The
receipt of other PDUs will cause the updajes
to be applied and will send NDQ actions|as
well{see DLQ and RLQ.)

Store updates in NDQ. (The number| of
indications may not be 1:1 with the numbef of
VT-DATA requests, due to possible pet
effecting. For the timing of this see events|tor
bLQ)

Send NDQs in accordance with any CCA
updates received in preceding VT-DATA
requests but not yet forwarded by the VTHM,
maintaining the relative sequence of display
and control object updates. In the case gf a
“trigger" object, the update to that object is
tr\rJ%rgmitted as the whole or part of a fipal

Update the local CCA replica with §

is not necessarily a 1:1 correspondence
between the VT-DATA indications and the
originating VT-DATA requests (due to pe

¢ ! : Y

correspondence. In the case of RLR, RLQ
and DLQ protocol data units, further action is
specified under release and delivery, see
tables 7, 8, & 13.)

18
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Table 11 - Data Transfer for High Priority Objects procedure
Step VTPM Event Action

1 S VT-DATArequest addressing a control object | As soonas practicable, send HDQ containing
with CO-priority = “high" update. (Sequence relative to ASR, SPR, or
ENR must be maintained but the sequence
relative to other operations need not be

observed:)

2 R HDQ As soon as practicable deliver HDQ data to
VT-user and issue a VT-DATA indicg?ion
primitive corresponding to the HDQ contents.

Table 12 - Data Transfer for Urgent Objects procedures
Step VTPM Event Action
1 S VT-DATArequest addressingacontrol object | Send™~ UDQ expressing the update.
with CO-priority = "urgent” (Sequence relative to SPR or ENR must be
maintained but the sequence relative to other
operations need not be observed.)

2 R ubQ lssue a VT-DATA indication primitive
corresponding to the UDQ contents. (The
sequence relative to other primitives is{ not
observed.)

Table 13 <Delivery Control procedure
Step VTPM Event Action
I VT-DELIVER request Forward data as specified in table 9 or] 10.
Send DLQ

2 T oL@ Perform data delivery actions as specifigd in
table 9 or 10. Issue a VT-DELIVER indication.
If acknowledgement not requested:

sequence ends.

Acknowledgement procedure

! T VT-ACK-RECEIPT request Send DAQ.

4a/5b/84 f BAQ lssue-a VT-ACK-RECEIPT confirm. |

4b ! RLQ instead of DAQ and negotiated release | Send RLR with VT-result = “failure” and

is available failure-reason = "collision-detected”.

4c | RLQ instead of DAQ and negoctiated release | Deliver data as specified in table 9 or 10.

is not available Issue VT-RELEASE indication. Proceed at
step 3aaa or Sbaaaa of table 7.
4d ! SPQ or SNQ instead of DAQ Send SPR or SNR with VT-result = “failure”

and failure-reason = "collision-detected".

19
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Table 14 - Token Management procedures

Step VTPM Event Action

Passing the tokens

1 I VT-GIVE-TOKEN request, or a VT-DATA | Forward data as specified in table 9. Send
rmmmmmmmmmwﬁ:
CO-trigger = "selected" assigned to the VTPM not holding the tokens.
2 T GTQ Perform any delivery actions as specified fin

tables 9 & 13. Issue a VT-GIVE-TOKEN
indication and thereafter perform'the actions
assigned to the token-holding VTPM.

Repuesting the tokens

1 | VT-REQUEST-TOKEN request Send RTQ.
2a T RTQ and holding the token Issue a VT-REQUEST-TOKEN indication.
2b T RTQ and not holding token (because of a | Take no.action.

collision with the token-passing procedure)

Table 15 - Break and Exception procedures

Step VTPM Event Action

1a f VT-BREAK request f EXR is expected, store VT-BREAK
parameters. Otherwise set contents of DPs
and COstothat of the reset context. Clear qut
any outstanding wait for acknowledgement.
Send BKQ.

2a T BKQ Set contents of DOs and COs to that of the
reset context. Clear any outstanding wait for
acknowledgement. Clear out any storgd
VT-BREAK parameters. Issue VT-BREAK

indication.

3a T VT-BREAK response Send BKR. Proceed using data transfer
procedures.

4a BKR Issue VT-BREAK confirm.

Proceed using data transfer procedures.

1b i Exception found Clear out any outstanding wait for
acknowledgement. Send EXQ and issue
VT-EXCEPTION indication.

2b T EXQ Cilear out any outstanding wait for
acknowledgement. Send EXR and issue
VT-EXCEPTION indication.

3b | EXR Process stored VT-BREAK if presentasin 1a
and goto 2a.

20
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9 Switch Profile procedures

9.1 Association Establishment

The establishment procedures when Switch Profile negotia-
tion functional unit is included are similar to the primary proce-
dures, see tables 5 and 6. References to VT-result value
“success-with-warning" are added to the events of 3ab and
4ab. Step 3aa of table 16 replaces step 3aa of table 5 and step

ISO/IEC 9041-1:1997(E)

9.4 Negotiation

The procedures for Switch Profile negotiation are defined in
table 18. Switch Profile negotiation may be used at any time
during the lifetime of the association; it is nct limited to use
before data transfer has taken place. If the result of association
establishment was "success with warning” this negotiation
must be performed before data transfer can take place.

9.5 Data Transfer

4aac of taIb—L&saddedJaJah'n 6
On complgtion of the establishment procedure, if the ASR

PDU contdined VT-result value "success”, the data handling
phase is entered. If, however, the ASR PDU contained VT-re-
sult value "success-with-warning”, negotiation quiescent
phase is ehtered.

9.2 Agreed Release
The release procedures when Switch Profile negotiation is

available gre the same as the procedures in 8.2, see table 7,
with an additional step which is defined in tabie 17.

9.3 Ungonditional Termination

The termination procedures when Switch Profile negotiation is
available are the same as the primary procedures, see table 8.

Table 16 - Association Establishiment procedures for Switch Profile

The data transfer procedures when Switch Profile neg%tiation
is available are the same as the primary procedures, see
Tables 9, 10 and 11, with the addition of

a) VT-SWITCH-PROFILE to the list, of.request primitives
which cause data forwarding (in step’8a of table 9 and step
4 of table 10);

b) SPQ to the list of protocol.elements which cause gelivery
action (in step 5ac/5bc and.Bab/6bb of table 9 ang step 5
of table 10);

¢) VT-SWITCH-PROFILE to the sequencing requirements in
step 4 of table 1%

9.6 Delivery Control

The delivery control procedures when Switch Profile negotia-
tion iscavailable are the same as the procedures in §.6, see
table,13, except that in step 4b "RLQ" is replaced by RLQ or
SRQ".

Step VTPM Event Action
3aa T VT-ASSOCIATE response with VT-result = | Send ASR with same VT-result value.
(amengded) "success" or."Success-with-warning® If VT-result = "success”:

establish "reset context” according to the
contents of all DOs and COs.

gc ASRwith VT-result = "success-with-warning” | Issue VT-ASSOCIATE confirm with same
(new step) VT-result value.
Table 17 - Termination procedures for Switch Profile
Step VTPM Event Action
3bac | SPQ instead of GTQ Issue VT-RELEASE confirm with VT-result =

“failure” and VT-reason = "collision-de-
tected”. Proceed with step 2 of table 18 asthe
target VTPM.

21
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Table 18 - Switch Profile procedures

Step VTPM Event Action
la | VT-SWITCH-PROFILE request and hoiding | Forward data as described in table 9 or 10.
the token Send SPQ.
1b VT-SWITCH-PROFILE request and token | Forward data as described in table 8 or 10.
notheld-(A-mode) Send RTQ
2aa/4baa T SPQ with acceptable content Deliver data as described in table 9,0r-0r 10.
Issue VT-SWITCH-PROFILE indication.
2ab/dbab T SPQ with unacceptable contents Send SPR with VT-result = Hfailure” and the
appropriate failure-reason.
2ad | RTQ instead of SPR None (continue to await'SPR).
2ad 1 DLQ instead of SPR and acknowledgement | Issue VT-SWITCHPROFILE confirm wijth
requested VT-result = “failure” and VT-provider-failufe-
reason = "¢Ollision-detected". Deliver datags
described~in table 9 or 10. Isspe
VT-DELIVER indication.
2a¢ f DLQ instead of SPR and acknowledgement | Deliver data as described in table 9 or 10.
not requested fssue VT-DELIVER indication. (Continue|to
await SPR).
2ba T RTQ (A-mode) Send GTQ.
2bb | RLQ or SPQ instead of GTQ Issue VT-SWITCH-PROFILE confirm, VT-fe-
sult = ™ailure”, VT-reason = “collision-de-
tected”. Proceed with this procedure, that for
Start Negotiation, or that for Release as the
target VTPM.
3ad T VT-SWITCH-PROFILE response If A-mode and VT-result = "success” :
forward data as described in table 10.
If VT-result = "success”:
establish "reset-context”.
Send SPR.
3ba | GTQ Send SPQ.
4aa/Bab I SPR if A-mode and VT-result = "success” :
deliver data as described in table 10.
f VT-result = “success” :
establish "reset-context”.

9.7 Token Management

The token management procedures when Switch Profile ne-
gotiation is available are the same as the procedures in 8.7,
see table 14.

9.8 Break and Exception

The procedures for Switch Profile negotiation are the same as
the procedures in 8.8, see table 15.

22

10 Multiple Interaction Negotiation
procedures

10.1 Association Establishment

The establishment procedures when Multiple Interaction Ne-
gotiation (MIN) functional unit is included are the same as the
procedures in 9.1.
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Table 19 - Termination procedures for MIN

Step VTPM Event

Action

3bad | SNQ instead of GTQ

Issue VT-RELEASE confirm with VT-result =
“failure™ and VT-provider-failure-reason =
"collision-detected”. Proceed with step 2 of
table 20 as the target VTPM.

10.2 Agreed Release

The releage procedures when Multiple Interaction Negotiation
is available are the same as the procedures in 9.2, see tables
7 and 17 |with an additional step which is defined in table 19.

10.3 Unconditional Termination

The term|nation procedures when Multiple Interaction nego-
tiation is gvailable are the same as the procedures in 9.3.

10.4 Negotiation

When Switch Profile Negotiation and Multiple Interaction Ne-
gotiation fare both available, they may be used at any time
during the lifetime of the association. They are not limited to
use before data transfer has taken piace. If the result of
associatipn establishment was "success-with-warning” one or.
the other|type of negotiation must be performed before data
transfer can take place.

10.4.1

witch Profile Negotiation

The procgdures for Switch Profile negotiation when Multiple
Negotiation is available are the\same as in 9.4
except that in the action of step 2bb of table 18 "RLQ or SPQ"
is replacdd by "RLQ, SPQ or SNQ"

10.4.2 [Multiple Interaction-Negotiation

The procedures for Multiple Interaction Negotiation are divided
into threg phases.

10.4.2.1 [The establishment of Multiple Interaction Negotia-
tion (i.e., ntry intothe Negotiation phase of the VT service) is
defined in table 20.

In 8-m
token. in A-mode either VTPM may initiate the sequence. In
A-mode collisions within MIN are resolved in favour of the
VTPM designated as the "collision winner".

10.4.2.2 The negotiation of parameter values is defined in

table 21. The negotiation of values for each VT parameter is

independent of the negotiation of values for all other parame-
ters, but information for more than one parameter may be
combined into a single protocol element. More than one pro-
tocol element may be returned in response to such a protocol

element. (For example NOQ offering values for a number of

parameters may result in NAQ accepting values for some

Table 20 - Establishment of Multiple-Interaction
Negotiation procedures

[=4

These procedures are the same_as table 18 with the

following changes:

replace: with:
VT-SWITCH-PROFILE VT-START-NEGOTIATION

SPQ SNQ

SPR SNR

delete references to reset-context in steps 3aa
and\4aa/3ab

parameters and also NJQ rejecting values for othgrs.) The
sequences apply on a per parameter basis; multiple ipstances
of these sequences may concurrently be in progregs and a
single instance may split into multiple instances whjich then
proceed independently.

There are two types of value negotiation sequence/ starting
with VT-NEG-INVITE and VT-NEG-OFFER respectiyely.

in S-mode the tokens must be held by the VTPM pefore it
sends a negotiation protocol element. In A-mode [only the
initiator of the MIN establishment sequence may initiate a
value negotiation sequence.

10.4.2.3 The termination of Multiple Interaction Nefotiation
(i.e., exit from the Negotiation phase of the VT sgrvice) is
specified in table 22.

The termination of Multiple Interaction Negotiation [includes
agreement on the retaining or discarding of the nggotiated
VTE and on entry to the Data Handling phase.

10.5 Data Transfer

Data Transfer procedures are the same as in 8.5 but with the
addition of

a) VT-SWITCH-PROFILE and VT-START-NEG to the list of
protocol elements which cause data forwarding in step 2a
of table 9 and step 3 of table 10;

b) SPQ and SNQ to the list of protocol elements which cause
delivery action in step 3ab/3bb of table 9 and step 4 of table
10.
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Table 21 - Negotiation of parameter values procedures

Step VTPM Event Action
MIN Initiated by VT-NEG-INVITE
ta | VT-NEG-INVITE request Send NIQwith the same parameter identities.
2a T NIQ [ssue VI-NEG-INVITE indication with, the
same parameter identities.
3a T VT-NEG-OFFER request Send NOQ with the same parameter valug
Proceed at step 4bc.
MIN Initiated by VT-NEG-OFFER
1b | VT-NEG-OFFER request Send NOQ with the same parameter valugs.
2b T NOQ Issue VT-NEG-ORFER indication.
3b3q T VT-NEG-ACCEPT request Send NAQ with the same parameter valug
4b3 | NAQ Issue VT-NEG-ACCEPT indication with the
same parameter values. Sequence ends.
SbI T VT-NEG-REJECT request Send NJQ with the same parameter values.
4bl [ NJQ Issue VT-NEG-REJECT indication with the
same parameter values. Sequence ends.
3¢ T VT-NEG-OFFER request (signifying a | Send NOQ with the same parameter valugs.
counter offer)
4b¢ I NOQ Issue VT-NEG-OFFER indication with dc-
ceptable parameter values or “reduced-{o-
null” for all unacceptable parameters.
Sbch ] VT-NEG-ACCEPT request Send NAQ with the same parameter valugs.
6bch T NAQ Issue VT-NEG-ACCEPT indication with the
same parameter values. Sequence ends.
Sbep ! VI-NEG-REJECT request Send NJQ with the same parameter valugs.
6bcp T NJQ Issue VT-NEG-REJECT indication with the
same parameter values. Sequence ends.

»

»

10.6 Dflivery Control

11 Mapping of protocol elements

The procedures are the same as in table 13 except that in

step 4b, "RLQ" is replaced by

"RLQ, SPQ or SNQ".

The protocol elements defined in clause 6 are transferred

10.7 Token Management

The procedures are the same as in table 14.

10.8 Break and Exception

The procedures are the same as in 8.8, see table 15.
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between peer VTPMs using the supporting services. Table 23
specifies the mapping of each protocol element onto an Asso-
ciation Control or Presentation service. Those parameter val-
ues required by this part of ISO/IEC 9041 for the primitives of
these services are specified below. The provider abort (PAB)
event is mapped to an A-P-ABORT indication.

NOTE - Values for those ACSE and Presentation parameters for
which no value is specified in this clause are outside the scope of this
part of ISO/IEC 9041,
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Table 22 - Termination of Multiple Interaction Negotiation procedures

Step VTPM Event

Action

ia |

VT-END-NEG request with VT-vte-choice =
"draft” and draft-VTE incomplete

Issue VT-END-NEG confirm with VT-result =
“failure”, VT-provider-failure-reason = "VTE-
incomplete”.

Sequence ends.

1b | VT-END-NEG request with VT-vte-choice = | Set VT-vte-choice = "current”. Send ENQ
“either” and draft-VTE incomplete

1c I VT-END-NEG request (all other cases) Send ENQ. Proceed to step 2b.

2b T ENQ Issue VT-END-NEG primitive with parameter
as derived from the ENQ PDU.

3b T VT-END-NEG response Send ENR with parameter values from te-
sponse.
If VT-result-=_"success” and VT-choice| =
"draft” :

set draft-VTE as current-VTE. Establilsh
"reset-context”.
Seqlence ends.

11.1  Mapping to Association Control
Service

11.1.1 A-ASSOCIATE request and indication

The A-ASSOCIATE request and indication primitives convey
the ASQ pfotocol element. This part of ISO/IEC 9041 defines
the followirpg content for the A-ASSOCIATE parameters:

a) Called pnd Calling Application Entity Titles (convey the
corresppnding parameters of ASQ;

NOTE —|Application Entity Title is used hefe for the collection ot
four nanjing parameters defined in ISO/EC 8649, namely, appli-
cation-process-title, application-process-invocation-identifier,
application-entity-qualifier and application-entity-invocation-iden-
tifier. The relation between these.naming concepts is defined in
ISO/IEC|7498-3.

b) Application Context Name contains the identifier specified
in An B;

¢) An abstract syntax.component of the Presentation Context
Definitign List'contains the identifier specified in Annex B;

d) Session Reguirements contains

5) 'Negotiated Release functional unit if the Negotiated
Release VT functional unit was selected;

6) Major Synchronization functional unit if either| of the
negotiation VT functional units or the Break V[T func-
tional unit was selected;

e) Initial Synchronization Point Serial Number takes the value

f) For S-mode, Initial Assignment of Tokens parametgr takes
one of the values

- "requestor-side”,
— "acceptor-side”,
— "acceptor-chooses”,

for all tokens, corresponding to the VT-WAVAR-owner
parameter of ASQ;

g) For A-mode, Initial Assignment of Tokens parameter takes
the value “requestor-side” for all tokens;

h) User Information parameter contains the ASQ-pdyi struc-
tured as required by clause 12;

i) P-context Definition List must contain at least the pair

1) Typed Data functionafl unit;

2) Duplex functional unit when VT-mode has value "A-
mode”, otherwise Hal-duplex functional unit, corre-
sponding to the VT-mode parameter of ASQ;

3) Resynchronization functional unit if the Break VT func-
tional unit was selected;

4) Expedited Data functional unit if the Urgent Data VT
functional unit was selected;

Vi-b- (oIt i iC- irg(l)}, see
annex B.

11.1.2 A-ASSOCIATE response and confirm

The A-ASSOCIATE response and confirm primitives convey
the ASR protocol element. This part of ISO/IEC 9041 defines
the following content for the A-ASSOCIATE parameters:

a) User Information conveys the ASR-pdu structured as re-
quired by clause 12;
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Protocol Element Mapping
ASQ A-ASSOCIATE request and indication
ASR A-ASSOCIATE response and confim
RLQ A-RELEASE request and indication
RLR A-RELEASE response and confirm
AUQ A-ABORT request and indication
APQ A-ABORT request and indication
NDQ P-DATA request and indication
P-TYPED-DATA request and indication
HDQ P-TYPED-DATA request and indication
ubQ P-EXPEDITED-DATA request and indication
P-TYPED-DATA request and indication
DLQ P-DATA request and indication
P-TYPED-DATA request and indication
DAQ P-TYPED-DATA request and indication
BKQ P-RESYNCHRONIZE request and indication
BKR P-RESYNCHRONIZE response and confirm
EXQ P-RESYNCHRONIZE request and indication
EXR P-RESYNCHRONIZE response and confim
GTQ P-TOKEN-GIVE request and indication
RTQ P-TOKEN-PLEASE request and indication
SPQ P-SYNCHRONIZE-MAJOR request and indication
SPR P-SYNCHRONIZE-MAJOR response-and confim
SNQ P-SYNCHRONIZE-MAJOR requesband indication
SNR P-SYNCHRONIZE-MAJOR response and confirm
ENQ P-SYNCHRONIZE-MAJOR request and indication
ENR P-SYNCHRONIZE-MAJOR response and confirm
NIQ P-DATA request and indication
P-TYPED-DATA request'and indication
NOQ P-DATA request andindication
P-TYPED-DATA request and indication
NAQ P-DATA request and indication
P-TYPED:DATA request and indication
NJQ P-DATA(request and indication
P-TYRED-DATA request and indication
b) Result conveys the VT-result parameter-of ASR with the 11.1.4 A-RELEASE response and confirm
following mapping:
s The A-RELEASE response and confirm primitives corjvey the
ASR Parameters ACSE Parameters RLR protocol element. This part of ISO/IEC 9041 defines the
Result="success" Result="accepted by following content for the A-RELEASE parameters:
responder a) User Information conveys the RLR-pdu structured as re-
Resuf="success- Result="accepted by quired by clause 12;
witn-warning responaer b) Result conveys the VT-result parameter of RLR.
Result="faiture’ Result="rejected b T
responder” and y, , 11.1.5 A-ABORT request and indication
reason not specified"

¢) Responding Application Entity Tile conveys the corre-
sponding parameter of ASR;

NOTE — See Note in 11.1.1.

d) Initial Assignment of Tokens corresponds to the VT-
WAVAR-Owner parameter of ASR for all defined tokens.

11.1.3 A-RELEASE request and indication

The A-RELEASE request and indication primitives convey the
RLQ protocol element. No parameter values for these primi-
tives are defined by this part ot ISO/IEC 9041.
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The A-ABORT request and indication primitives convey the
AUQ and APQ protocol elements. This part of ISO/IEC 9041
defines the following contents for the parameters of these
primitives:

a) the Abort Source parameter of A-ABORT indication takes
the value "ACSE user";

b) User Information conveys the AUQ-pdu or the APQ-pdu,
both structured as required by clause 12.

11.1.6 A-P-ABORT indication

The A-P-ABORT indication primitive conveys the PAB event
of the VT protocol.


https://standardsiso.com/api/?name=6b2ddc7cb09b106e830c769bd405be24

© ISO/IEC

11.2 Use of Presentation Services

11.2.1 P-DATA request and indication

The P-DATA request and indication primitives convey the
following protocol elements:

NAQ, NDQ, NIQ, NJQ, NOQ, DLQ.

This part of ISQ/IEC 9041 defines the content of the User Data
parameter of these primitives to be the PDUs corresponding

ISO/IEC 9041-1:1997(E)

11.2.5 P-SYNCHRONIZE-MAJOR request and
indication

The P-SYNCHRONIZE-MAJOR request and indication primi-
tives convey the following protocol elements:

ENQ, SNQ, SPQ.

This part of ISO/IEC 9041 defines the content of the User Data
parameter of these primitives to be the PDUs corresponding
to the above elements structured as required by clause 12.

to the abdve elements structured as required Dy clause <.

The NAQNIQ, NJQand NOQ pdus may be concatenated with
themselves and with each other in any combinationina single
P-DATA nequest and indication primitive. Two or more NDQ
pdus may| be concatenated and such a concatenation may be
concenatgd with a DLQ pdu provided the DLQ pdu is the last
in the corjcenated sequence.

d) For A{mode, Tokens has the'vaide "acceptor chooses” for
the all defined tokens;

e) For S{mode, Tokenstakes values from the initiating VT-
BREAK request primitive or for EXQ the value
*acceptor chooses'

11.2.4 |P-RESYNCHRONIZE response and confirm

The P-RESYNCHRONIZE response and confirm prlmltlves

11.2.6 P-SYNCHRONIZE-MAJOR response [and
confirm

The P-SYNCHRONIZE-MAJOR response and confirm primi-
tives convey the following protocol elements:

ENR, SNR, SPR.

This part of ISO/IEC 9041 defines the content of the User Data
parameter of these primitives.to be the PDUs corregponding
to the above elements striictured as required by clayse 12.

11.2.7 P-TOKEN-GIVE request and indication

The P-TOKEN<GIVE request and indication primitiveg convey
the GTQ protocol element. This part of ISO/IEC 9041 defines
the content of the Tokens parameter to be all definj tokens.

11.2.8 P-TOKEN-PLEASE request and indi

TFhe P-TOKEN-PLEASE request and indication primitjves con-
vey the RTQ protocol element. This part of ISO/IEC 9041
defines the content of the Tokens parameter to be al defined
tokens.

tion

11.2.9 P-TYPED-DATA request and indicatipn

The P-TYPED-DATA request and indication primitiyes con-
vey the following protocol elements:

DAQ, HDQ, UDQ, NDQ, DLQ, NAQ, NIQ, NJQ,| NOQ.

The NDQ, DLQ, NAQ, NIQ, NJQ, NOQ elements [are only
carried by these primitives when operating in A-mode and the
session connection is half-duplex.

The UDQ element is only carried by these primitives when the
Expedited Data session functional unit was not sudcessfully
negotiated.

This part of ISO/IEC 9041 defines the content of the User Data
parameter of these primitives to be the PDUs corresponding

convey the an pro
tional Standard defines the following content for the P—
RESYNCHRONIZE parameters:

a) User Data contains the BKR-pdu structured as defined by
clause 12; EXR does not require the User Data field;

b) For A-mode, Tokens takes values from the existing token
position;

¢) For S-mode, Tokens takes its value from the responding
VT-BREAK response primitive or for EXR from the existing
token position.

to the above elements structured as required by clause 12.

The NAQ, NIQ, NJQ and NOQ pdus may be concatenated with
themselves and with each other in any combination ina single
P-TYPED-DATA request and indication primitive. Two or more
NDQ pdus and a DAQ pdu may be concatenated in any order
and such a concatenation may be concenated with a DLQ pdu
provided the DLQ pdu is the last in the concenated sequence.
Two or more HDQ pdus may be concenated. Two or more
UDQ pdus may be concenated. NDQ, HDQ and UDQ pdus
may not occur in the same concatenation.
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12 Protocol data unit structure

This structure is expressed in ASN.1 notation. Where a component part of a structure is stated as OPTIONAL and
the significance of presence/absence is not given explicitly, this significance can be deduced from the description

of the protocol data unit in an earlier clause or from the VT Service defined in ISO/IEC 9040.

12.1 General format

ISO9041-VTP DEFINITIONS ::= BEGIN

BasicVTPjtem ::= CHOICE
{ asg-pdu

sr-pdu

nr-pdu

qug-pdu

4pg-pdu

hdg-pdu
ndq-pdu
ydqg-pdu

hkg-pdu
bkr-pdu
dig-pdu
dag-pdu

pg-pdu
pr-pdu

(o

gng-pdu
gnr-pdu
ang-pdu
anr-pdu
nig-pdu
noq-pdu
nag-pdu
nia-pdu
axg-pdu
gpg2-pdu

(0]
(1]
(2]
(3]

(4]

(5]
(6]
(7]

(8]
)
(10]

[11]

[12]
[13]

(14]
[15]
(16]
[17]
(18]
[19]
[20]
{21
[22]
(23]

--| This form'ef'spq shall be used when context retention is required. Either form of spq is allowed
when,context retention is not required, even when the Context Retention functional unit is selected.
-- | spg2-shall not be used when the Context Retention functional unit is not selected.

spre-pde—24—IMPHGIT SPR2eonterty ———————————————————————————————————

IMPLICIT ASQcontent,

IMPLICIT ASRcontent,

G.Resuit2,

IMPLICIT PrintableString,

-- absence of a VT-user-failure-reason is represented by the empty(string
IMPLICIT PrintableString,

-- empty string if reason not provided
-- "P" if reason = protocol-error
-- "L" if reason = local-error

IMPLICIT SEQUENCE OF G.COupdate,
IMPLICIT NDQcontent,
IMPLICIT G.COupdate,

IMPLICIT BKQcontent,
IMPLICIT BKQcontent,
IMPLICIT BOOLEAN,

-- true if acknowledge required
IMPLICIT NULL,

IMPLICIT G.Profile,
IMPLICIT SNRcortent,

IMPLICIT G.Profile,
IMPLICIT SNRcontent,
IMPLICIT.ENQcontent,
IMPUICIT ENRcontent,
IMPLICIT G.ParamldentList,
IMPLICIT G.ParamOfferList,
IMPLICIT G.ParamValueList,
IMPLICIT G.ParamidentList
IMPLICIT EXQcontent
IMPLICIT SPQ2content

-- This form of spr shall be used when context retention is required. Either form of spr is allowed
when context retention is not required, even when the Context Retention functional unit is selected.
-- spq2 shall not be used when the Context Retention functional unit is not selected.

}

-- In general, each type of PDU thus has its own identifying tag(s) which is/are unique within the protocol;

-- this is not strictly necessary for those items whose type is uniquely deducible from the

-- primitives which convey them but is adopted for flexibility and extensibility.

- RLQ, GTQ, RTQ and EXR are however identified by the bearer service, in the case of EXR by the absence of
-- user data in the bearer primitive, see 11.2.4
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ASQcontent ::= SEQUENCE
{ class IMPLICIT INTEGER { basic (1) },

IMPLICIT G.Implementationident OPTIONAL,

IMPLICIT G.FunctionalUnits OPTIONAL,

IMPLICIT G.Profile OPTIONAL,

IMPLICIT G.ProtocolVersion DEFAULT G.versioni,

IMPLICIT INTEGER { a-mode (0),
s-mode (1) } OPTIONAL
-- only present if VT-mode parameter has value "either-A" or "either-S".

ey e e e

Ll A Bl =)

either

-1 The occurrence of other distinctively tagged types in ASQcontent as received by the VTPM is not an error;

ASRcontent ::= SEQUENCE

{ G.Result3,
[3] IMPLICIT G.Implementationldent OPTIONAL,
[4] IMPLICIT G.ProtocolVersion DEFAULT G.versiond,
(5] IMPLICIT G.ProfileArgumValuelList OPTIONAL,
(6] IMPLICIT G.FunctionalUnits OPTIONAL }

-1 The occurrence of other distinctively tagged types in ASRcontent as received by'the VTPM is not an error.

BKQcontent ::= SEQUENCE

{ ptandard (0] IMPLICIT SEQUENCE
{ pointer [0] IMPLICIT G.ExplicitPointer OPTIONAL,
logPointer [1] IMPLICIT.G.LogExpPointer OPTIONAL
} OPTIONAL,
brofile [1] IMPLICIT SEQUENCE OF SEQUENCE
{ ptagINTEGER, OCTET STRING } OPTIONAL,
stuser [2] IMPLICIT SEQUENCE OF SEQUENCE

{ Utag INTEGER, OCTET STRING } OPTIONAL }

ENQcontent ::= SEQUENCE { vteChoice [Q].IMPLICIT INTEGER { draft (0),
current (1),
either (2) },

failAllowed [1] IMPLICIT BOOLEAN OPTIONAL
-- true = "yes", false or absent = "no”
retlist (2] IMPLICIT SEQUENCE OF PrintableString OPTIONAL }

ENRcontgnt ::= SEQUENCE\{- result G.Result3,
vieChoice  [3] IMPLICIT BOOLEAN OPTIONAL
--true = "draft", false = "current”

retList (2] IMPLICIT SEQUENCE OF PrintableString OPTIONAL }
SNRcontent 4=(SEQUENCE
G.Result2,
(2] IMPLICIT G.ProtileArgumValueList OPTIONAL }
SPQ2content ::= SEQUENCE { profile [0] IMPLICIT G.Profile,
retList (1] IMPLICIT SEQUENCE OF PrintableString OPTIONAL}

-- This form of spq shall be used when context retention is required. Either form of spq is allowed when
- context retention is not required, ever when the Context Retention functional unit is selected.
-- spqg2 shall not be used when the Context Retention functional unit is not selected.
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SPR2content ::= SEQUENCE { result G.Result2,
arglist [21 IMPLICIT G.ProfileArgumValueList OPTIONAL,
retList [3] IMPLICIT SEQUENCE OF PrintableString OPTIONAL }
-- This form of spr shall be used when context retention is required. Either form of spr is allowed when
-- context retention is not required, even when the Context Retention functional unit is selected.
-- spq2 shall not be used when the Context Retention functional unit is not selected.

EXQcontent ::= SEQUENCE {
ceptionType——{0] CHOICE{

stdException [0] IMPLICITINTEGER { rioFull (0),
tooManyFields(1);
tooManyFieldElements(2),
tooManyFERs(3),
tooManyREIs(4) },

proException [1] IMPLICIT INTEGER },

standard (1] IMPLICIT SEQUENCE {

pointer [0] IMPLICIT G.ExplicitPointer OPTIONAL,

logPointer  [1] IMPLICIT G.LogExpPointer OPTIONAL } OPTIONAL,
profile [21 IMPLICIT SEQUENCE OF SEQUENCE

{ptag INTEGER, OCTETSTRING } OPTIONAL }

-- the service parameter VT-exception-source shall take the value "local” férthe sender of the EXQ

-- | and "remote” for the receiver of the EXQ.

NDQcontgnt ::= SEQUENCE { updates [0] IMPLICIT SEQUENCE OF ObjectUpdate,
echoNow (1] IMPLICIT NUEL OPTIONAL,

-- absence means do not "echo now".
stantEntry (2] IMPLICIT NULL OPTIONAL }

=- absence means do not “start entry".

ObjectUpdate ::= CHOICE { display [OFSIMPLICIT SEQUENCE
{ doName  PrintableString OPTIONAL,
updates  SEQUENCE OF DQOupdate },

control [1] IMPLICIT G.COupdate,
rioret (2] IMPLICIT G.RIQreference }
DOupdatd ::= CHOICE
{ nextXarray {0I" IMPLICIT NULL,
nextYarray (1] IMPLICIT NULL,
ptr-relative [2] IMPLICIT G.ExplicitPointer,

-- the)values of the service arguments p,q,r (see ISO/IEC 9040) correspond to the items
identified in G.ExplicitPointer as x,y,z respectively
tr-absolute [3] Pointer,
text [4] IMPLICIT OCTET STRING,
-- text may incorporate a number of encoded characters; each such character represents
- anindividual "text" operation as defined in ISO/IEC 9040. The repertoire defines the
- encoding of characters into octets. A character may be encoded into one or more octets.
repeatText (5] IMPLICIT SEQUENCE { finishAddress Pointer,

OCTET STRING },

writeAttr [6] IMPLICIT SEQUENCE { Attrid, AttrExtent },
-- Attrld encodes both the service arguments attribute-id and attribute-value
erase [7]1 IMPLICITSEQUENCE { startErase Pointer,
endErase Pointer,

EraseAttr },
previousXarray 8] IMPLICIT NULL,
previousYarray [9] IMPLICIT NULL,
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nextBlock [10] IMPLICIT NULL,
previousBlock  [11] IMPLICIT NULL,

nextField (12] IMPLICIT NULL,
previousField  [13] IMPLICIT NULL,
log-relative [14] IMPLICIT G.LogExpPointer,
log-absolute [15] LogPointer,

logText (16] IMPLICIT SEQUENCE

{ fdrAttr [0] IMPLICIT BOOLEAN,
--frue = "yes”, false = "no"
prAttrvVal (1] IMPLICIT OCTET STRING },
-- see comment under text in DOupdate

repeatLogText [17] IMPLICIT SEQUENCE
{ finishAddress LogPointer,
fdrAttr [8] IMPLICIT BOOLEAN,
--true = "yes", false-="no"
prAttrValStr [9] IMPLICIT OCTET (STRING },
writeLogAttr [18] IMPLICIT SEQUENCE { Attrld, LogAttrExtent.};
-- Attrld encodes both the service arguments attribute-id-and attribute-value
ogErase [19] IMPLICIT SEQUENCE
{ logStartErase LogPointer,
logEndErase LogPointer,
EfaseAttr },
createBlock [20] IMPLICIT SEQUENCE
{ blockPosition{0}'IMPLICIT G.Block,
origin [1] IMPLICIT G.MeasurePair,
dimension(> [2] IMPLICIT G.MeasurePair },
deleteBlock [21] IMPLICIT G.Block
nsertXarray [22] IMPLICIT INTEGER,
deleteXarray [23] IMPLICIT INTEGER,
nsertYarray [24] IMPLICIT INTEGER,
deleteYarray [25] IMPLICIT INTEGER,
copyToBuffer  [26] SEQUENCE

{ address Pointer,
rioName [10] IMPLICIT PrintableString OPTIONAL,
recordld [11] IMPLICIT PrintableString OPTIONAL,

-- when buffer-name-is "temporary”, rioName and record|D shall be absent;
-- when there,isonly one RIO present in the VTE, rioName is optional, but recordld shall be present

rendition {12] IMPLICIT NULL OPTIONAL,
-- presence implies “copy attributes”, absence implies “no attribute copy”
structure [13] IMPLICIT INTEGER
{ none (0),
X (1),
xAndy (2) } OPTIONAL},
- absence implies "none”
copyFromBuffer [27] SEQUENCE
{ address Pointer,

rioName [10] IMPLICIT PrintableString OPTIONAL,
recordld [11] IMPLICIT PrintableString OPTIONAL,

-- when buffer-name is "temporary”, rioName and recordiD shall be absent;
-- when there is only one RIO present in the VTE, rioName is optional, but recordld shall be present
rendition [12] IMPLICIT NULL OPTIONAL,
-- presence implies "copy attributes”, absence implies *no attribute copy”
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structure [13] IMPLICIT INTEGER
{ none (0),
X (1)

xAndy (2)} OPTIONAL,
-- absence implies "none”
ripple [14] IMPLICIT NULL OPTIONAL 1},
-- presence implies "on", absence implies "off"
copylLogToBuffer (28] SEQUENCE

{ address LogPointer,
rioName [8] IMPLICIT PrintableString OPTIONAL,
recordld [9] IMPLICIT PrintableString OPTIONAL,

-- when buffer-name is "temporary", rioName and recordiD shall be absent;
-- when there is only one RIO present in the VTE, rioName is optional, but recordld shall be present

rendition [10] IMPLICIT NULL OPTIONAL,
-- presence implies "copy attributes”, absence implies "no attributg copy”
structure [11] IMPLICIT NULL OPTIONAL, },

-- presence implies "x", absence implies“none”
copyLogFromBuffer [29] SEQUENCE

{ address LogPointer,
rioName [(8] IMPLICIT PrintableString OPTIONAL,
recordid [9]1 IMPLICIT PriritableString OPTIONAL,

-- when buffer-name is "temporary”, rioName and record!D shall’be absent;
-- when there is only one RIO present in the VTE, rioNameis optional, but recordid shall be present
rendition [10] IMPLICIT NULL OPTIONAL,
-- presence implie’s "copy attributes”, absence implies "no attributg copy”
structure [11]IMPLICIT NULL OPTIONAL,
-- presence implies "x", absence implies "none"
ripple (12] IMPLICIT NULL OPTIONAL }
-- presence implies "on", absence implies "off"

}

Pointer ::+ CHOICE

{ eurrent [0] IMPLIGIT NULL,
Start [1} IMPLICIT NULL,
BtartX (2] AMPLICIT NULL,
startY [3}5IMPLICIT NULL,
end M1 IMPLICIT NULL,
endX (51 IMPLICIT NULL,
endY (6] IMPLICIT NULL,
coords [71 IMPLICIT G.ExplicitPointer,
startB (8] IMPLICIT NULL,
bndB [9] IMPLICIT NULL }

EraseAttr ;= BOOLEAN
-- True = erase secondary attributes
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Attrld ::= CHOICE
{ graphicCharacterRepertoire
foregroundColour
backgroundColour
emphasis
font

(0] IMPLICIT INTEGER { null(0) },
[1] IMPLICIT INTEGER { null(0) },
{21 IMPLICIT INTEGER { null(0) },
[3] IMPLICIT PrintableString,

[4] IMPLICIT INTEGER { nuli(0) },

ISO/IEC 9041-1:1997(E)

-- Values for the INTEGERS other than zero identify a position in the appropriate list of
assignment VTE-parameters and signify the value of the parameter in that position;
- value 1 identifies the first parameter in the list.

fevGrCharRep
fevForCol
fevBakCol
fevEmph
fevFont

AttrExtent ::= CHOICE { global

address

modal

LogPointer ::= CHOICE

(5] IMPLICIT NULL,
(6] IMPLICIT NULL,
(7] IMPLICIT NULL,
[8] IMPLICIT NULL,
[9]1 IMPLICIT NULL }

-- Tags 5-9 imply the attribute-value "field-explicit-value"

[0] IMPLICIT NULL,
[1] IMPLICIT SEQUENCE
{ beginning Pointer,
ending Pointer’},
(2] IMPLICIT NULL }

{ |logCurrent (0] IMPLICIT NULL,

logStart (11 IMPLICIT NULL,

logStartF (21 IMPLICIT NULL,

logStartK [3] IMPLICIT NULL,

logEnd (4] IMPLICIT NULL,

logEndF (5] IMPLICIT NULL,

logEndK (6] IMPLICIT NULL,

logCoords (71 IMPLICIT GikogExpPointer }

LogAttrEktent ;:= CHOICE
{ [global [0] IMRLICIT NULL,
address (11 IMPLICIT SEQUENCE
) beginning LogPointer,
ending LogPointer },

modal 2] IMPLICIT NULL }

END -- ofl ISO9041-VTP-definitions
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12.2 General Definitions

G DEFINITIONS ::= BEGIN

A ZEEEEEEEEEEEEE A REEERREERREREREREREREREEESEERESEESEE I
-* General definitions used at multiple places in the rest of *
--* the syntax but not specific to a particular object *

%*

* EEEEEEEEEEEEEEEEEAEE R RS EEEEEEEREEE R EE SRR R E R NERESRE]
Block ::= SEQUENCE
{ zValue [0] IMPLICIT INTEGER OPTIONAL,
Bvalue 77 IMPLICIT INTEGER |
COupdate ::= SEQUENCE
{ goName PrintableString,
objectUpdate CHOICE
{ characterUpdate [0] IMPLICIT OCTET STRING,
booleanUpdate (11 IMPLICIT SEQUENCE
{ values [0] IMPLICIT BIT STRING,
mask [1] IMPLICIT BIT STRING-OPTIONAL },

-- If mask is omitted, a bit string with the same length ds,"values” and a content of

- all ones is assumed. When the mask is presenta "one” bit indicates that the

-- corresponding bit in value is to be used. The new value of the boolean is given by
- (old vaiue AND (NOT mask) OR (value AND mask)).

symbolicUpdate  [2] IMPLICIT INTEGER,
integerUpdate (3] IMPLICIT INTEGER,
bitStringUpdate [4] IMPLICIT BIT STRING,
multiElement [5] IMPLICIT SEQUENCE OF SEQUENCE
{ identifier INTEGER,
update CHOICE
{ characterUpdate {0] IMPLICIT OCTET STRING,
booleanUpdate (1] IMPLICIT SEQUENCE
{values [0] IMPLICIT BIT STRING
mask (1] IMPLICIT BIT STRING OPTIONAL },
-- See note under mask in G.COUpdate
symbolicUpdate [2] IMPLICIT INTEGER,
integerUpdate (31 IMPLICIT INTEGER,
bitStringUpdate [4] IMPLICIT BIT STRING } },

cCco [6] IMPLICIT CCOupdate,
fdco [71 IMPLICIT FDCOupdate,
feico (8] IMPLICIT FEICOupdate,
fepco (9] IMPLICIT FEPCOupdate,
rio [10] IMPLICIT RIOupdate,
other [11] ANY } }

-- The choice depends on the value of the VTE-parameter CO-structure as follows:

a) if CO-structure = 1, then the datatype of COUpdate
- is restricted to those defined above corresponding to the tags [0] to [4].

- b) if CO-structure > 1, then
- 1)  if CO-type-identifier=vt-b-sco-cco, the tag must be [6], see 12.2.1;
- 2) otherwise the tag must be [5).
¢) if CO-structure has the value "non-parametric®, then the datatype definition is referenced by
the value of the VTE-parameter CO-type-identifier:
- 1) vt-b-sco-fdco -see 1222
- 2) wt-b-sco-nuliric - see 12.2.5
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- 3) avalue for a registered type definition — the CO-type may be found in the register entry.
- For FEICOs, FEPCOs and RIOs, the data type definition may be found as foliows:

- i) feico -seei1223

-- i) fepco -—seei2.24

- i)y rio —-see 12.2.5

-- 4) avalue for a private type definition — the data type definition is defined entirely

- by agreement outside the scope of this part of ISO/IEC 9041.

ExplicitPointer ::= SEQUENCE
{ X [0] IMPLICIT INTEGER OPTIONAL,
y (T IMPCICIT INTEGER OPTIONAL,
z {21 IMPLICIT INTEGER OPTIONAL,
b {31 IMPLICIT INTEGER OPTIONAL }

-- When the display object has 2 dimensions then the z value is always omitted.
-- When the display object has 1 dimension then only the x value is present.

-- When the block capability is not selected then the b value is always omitted.
-- Any or all of these values may be omitted as permitted by the operation definitions i’ ISC/IEC 904Q.

FunctionplUnits ::= BIT STRING

{ profileSwitch (0,
multipleintNeg (1),
negotiatedRelease 2),
urgentData (3),
destructiveBreak (4), -- for any bit, value 1 implies offered/accepted,
enhancedAccess 5), -- _%alue 0 implies not offered/not accepted
structuredCOs (6), -- _ “{depending on occurrence in ASQ or ASF
blocks 7,
fields (8),
referencelnfOs 9),
ripple (10),
exceptions (1),
contextRetention (12) }

Implementationident ::= SEQUENCE

{ implementationldentifier (0] IMPLICIT OBJECT IDENTIFIER OPTIONAL,
implementationName [1] IMPLICIT PrintableString OPTIONAL,
implementationVersion 2] IMPLICIT PrintableString OPTIONAL }

-+ Intended to allow implementarsto identify their implementation in a character format outside
: the scope of this part of ISO/NEC 9041.

ProtocolYersion ::= BIT STRING { version1 (0) }
-+ Further bits may-be-defined by later editions of this part of ISO/IEC 9041 or in responses to defect reports refating to it.

IntegerOffer ::= SEQUENCE OF CHOICE

individualValue  [0] IMPLICIT INTEGER,

range (1] IMPLICIT SEQUENCE { minimum INTEGER,
maximum INTEGER } }

—~—

LogExpPointer ::= SEQUENCE

{ kValue {01 IMPLICIT INTEGER OPTIONAL,
fValue (1] IMPLICIT INTEGER OPTIONAL,
zValue (2] IMPLICIT INTEGER OPTIONAL }

MeasurePair ::= SEQUENCE

{ xValue (0] IMPLICIT INTEGER,

yValue {11 IMPLICIT INTEGER OPTIONAL }
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ParamlidentList ::= SEQUENCE
{ displayObjects  [0] IMPLICIT CDS.Identifier OPTIONAL,
controlObjects [1] IMPLICIT CSS.|dentifier OPTIONAL,
deviceObjects (2] IMPLICIT DEV.ldentifier OPTIONAL,
deliveryControl  [3] IMPLICIT NULL OPTIONAL }

ParamOfferList ::= SEQUENCE
{ displayObjects  [0] IMPLICIT CDS.Offer OPTIONAL,
controlObjects [1] IMPLICIT CSS.Offer OPTIONAL,
deviceObjects [2] IMPLICIT DEV.Offer OPTIONAL,

deliveryControl  [3] IMPLICIT BIT STRING { none (0), --value 1 for a bit implie’s offer,
simple (1), -- value 0 implies no offer.
quarantine (2) } OPTIONAL.}

ParamVallieList ::= SEQUENCE
{ displayObjects  [0] IMPLICIT CDS.Values OPTIONAL,

cpntrolObjects [11 IMPLICIT CSS.Values OPTIONAL,
deviceObjects (2] IMPLICIT DEV.Values OPTIONAL,
deliveryControl  [3] IMPLICIT INTEGER { none (0),~ \--value 1 for a bit implies offer,

simple (19,20~ value 0 implies no offer.
quarantine (2) '} OPTIONAL }

Profile ::= BEQUENCE
{ name OBJECT IDENTIFIER OPTIONAL
ProfileArgumOfferList OPTIONAL }
-- omission of the name parameter implies the defaultrofile.

ProfileArgimOfferList ::= SEQUENCE
{ specialProfileArgums [0] IMPLICIT SEQUENCE OF SEQUENCE

{ identifier INTEGER,
offeredValues CHOICE
{ boolean [0] IMPLICIT BIT STRING { false (0), true (1) },
-- value 1 for a bit implies offer, O implies no offen

integer [11 IMPLICIT IntegerOffer,
string {2] IMPLICIT SET OF PrintableString,
objid {31 IMPLICIT SET OF OBJECT IDENTIFIER }

} OPTIONAL,

vteParams (11 IMPLICIT ParamOfferList OPTIONAL }

ProfileArglimValueList::= SEQUENCE
{ specialProfileArgums [0] IMPLICIT SEQUENCE OF SEQUENCE
{ identifier INTEGER,
value CHOICE

{ BOOLEAN,
INTEGER,
PrintableString,
OBJECT IDENTIFIER } } OPTIONAL,
vteParams [1] IMPLICIT ParamValuelist OPTIONAL }
Result3 ::= CHOICE { success (0] IMPLICIT NULL,
fail [11 IMPLICIT Reason,

successWithWarning  [2] IMPLICIT Reason }
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Result2 ::= CHOICE { success < Result3, fail < Result3}

Reason ::= SEQUENCE { userA [0] IMPLICIT PrintableString OPTIONAL,
userB (1] IMPLICIT ErrorCode OPTIONAL,
provider [2] IMPLICIT ErrorCode OPTIONAL }

ErrorCode ::= INTEGER { collisionDetected (0),
vteParamNotSupported (1),
vieParamCombNotSupported {27,
vtelncomplete (3),
vteProfileNotSupported (4),
vtModeNotSupported (5),
lengthExceeded 6) }

RlQOrefergnce ::= SEQUENCE

{ rioName [0] IMPLICIT PrintableString,
(11 IMPLICIT SEQUENCE OF SEQUENCE
{ recordid [0] IMPLICIT PrintableString,
operation (11 IMPLICIT INTEGER{/ executeRecord (0),

callRecord (1)}}}

REAEEAEEEEEEEESEEEEEE R R SRR ERREEERRR2ZANSEEEEEEEREEER]

*

- The following define types for updates to control objects
--* whose type and structure are defined in ISO/IEC 9040

IR A RS EEEEEEEEEEEEREERERESER RS LR EERREEREREREREERXR]

* * * *

12.2.1 Context Control Object update syntax

CCOupdate ::= SEQUENCE

{ kCoordinate [0] IMPLICIT INTEGER,
Coordinate [1] IMPLICIT INTEGER,
pCoordinate [2] IMPLICIT INTEGER OPTIONAL,

-- required when VT-dimensions="three"
bntryControlindex [3] IMPLICIT INTEGER OPTIONAL,
HeviceObjectindex [4]\IMPLICIT INTEGER OPTIONAL,
eprindex [6} IMPLICIT INTEGER OPTIONAL
-- items with tags [3], [4] and [5] are required on termination update, see ISO/IEC 9040.

1 This syntax-definition is included separately from the multi-element CO update syntax
since-the’'CCO is not partially updatable.

12.2.2 Hield Definition Control Object update syniax

FDCOupdate ::= SEQUENCE OF SEQUENCE
{ labelFCoordinate [0] IMPLICIT INTEGER,
labelZCoordinate [1] IMPLICIT INTEGER OPTIONAL,

status [2] IMPLICIT INTEGER { active (0),
inactive (1,
void (2) } OPTIONAL,
extent [3] IMPLICIT SEQUENCE OF SEQUENCE
{ position [0] IMPLICIT MeasurePair,
dimension [1] IMPLICIT MeasurePair } OPTIONAL,
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attributes [4] IMPLICIT SEQUENCE

{ graphicCharacterRepertoire  [0] IMPLICIT INTEGER OPTIONAL,
foregroundColour (1] IMPLICIT INTEGER OPTIONAL,
backgroundColour [2] IMPLICIT INTEGER OPTIONAL,
emphasis (3] IMPLICIT PrintableString OPTIONAL,
font [4] IMPLICIT INTEGER OPTIONAL
-- value of zero for any of the integer items in attributes implies the "null* value,

} OPTIONAIL
xtField [5] IMPLICIT INTEGER OPTIONAL,

eviousField [6] IMPLICIT INTEGER OPTIONAL,
-- for tags 5 & 6, a zero value implies end of navigation path; a negative value implies "void"
ansmissionPolicy [7] IMPLICIT INTEGER

—*

{ all (0),
modifiedAllContent (1),
modifiedPart (2),
none (3,
refTPCO (4) } OPTIONAL,

[0]

ntryControlList  [8] IMPLICIT SEQUENCE OF EntryControl OPTIONAL

-- [f tag 8 is absent, no change is to be made to the entry-control-list in theEDR;
f tag 8 is present but the item has value {} (i.e., is empty), the entry control-list for this FDR is discarded.

EntryContfol ::= SEQUENCE
{ deviceObjectList [0] IMPLICIT SEQUENCE OF PrintableString OPTIONAL,

feirlList [1] IMPLICIT SEQUENCE OF SEQUENCE
{ feicoName PrintableString,
recordindex INTEGER } OPTIONAL,
feprList [2] IMPLICIT SEQUENCE OF SEQUENCE
{ fepcoName PrintableString,
recordindex INTEGER } OPTIONAL }

-- |f tag 8 of FDCOupdate is present and the item is not empty, each instance of EntryControl is used to update
-- | the corresponding entry-control ifithe FDR as follows:

--| - Ifthe instance of EntryControltis empty, no action is taken,

--| - Otherwise, each part is uséd to update the corresponding entry-control part as follows:

- If any of the 3 parts is not present, then the corresponding part is not updated;

- - If a part is present but empty, the corresponding part is discarded;

- - If a partds-present and not empty, the list it contains completely replaces the corresponding part.
- There‘is no provision for partial update of such a list.

12.2.3 Field Entry Instruction Control Object update syntax

FEICOupdate ::= SEQUENCE OF SEQUENCE
{ index [0] IMPLICIT INTEGER,
content [1] IMPLICIT SET OF FEIl }

FEl ::= ANY

-- The syntax for FEI will be found in the register entry pointed
-- to by the VTE-parameter CO-type-identifier for this FEICO.
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12.2.4 Field Entry Pilot Control Object update syntax

FEPCOupdate ::= SEQUENCE OF SEQUENCE

{ index [0] IMPLICIT INTEGER,
event (1] FEE,
condition [2] IMPLICIT SET OF FEC,
reactions [3] IMPLICIT SEQUENCE OF FER }
FEE ::= A]NY -- field entry event
FEC ::= ANY -- field entry condition
FER = ANY -- field entry reaction

-{ The syntax for FE!, FEC & FER will be found in the register entry pointed to by
{ the VTE-parameter CO-Type-Identifier for this FEPCO.

12.2.5 RIO Control Object update syntax

RIOupdafe ::= SEQUENCE OF SEQUENCE

{ recordid [0] IMPLICIT PrintableString OPTIONAL,
-- the record id may be omitted if the wholei0)is to be updated.
operation (1] IMPLICITINTEGER { eraseRIO 0),

deleteRecord (1),
createRecord (2) },
updates (2] IMPLICIT SEQUENCE OF
ISO9041-VTP.ObjectUpdate OPTIONAL }
-- "updates” is only present in the case of a Create Record operation.

-- absence of "updates” for a Create Record operation implies
that the specified record shall be setto the "empty" state.

END -- of G definitions
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12.3 Conceptual Data Store definitions
CDS DEFINITIONS ::= BEGIN
12.3.1 CDS Iidentifiers

IR AR AR AR ESEEEEREEEEE SRR SRR EEREEEEEREREERERRER ERERE XX I

-* The following are to identify parameters to be negotiated  *

AR L RS E SRS RS ESEREREREERRREEEREEEEEREEEEERREERRERNERZEXRZENRE XN

Identifier :{= SET OF SEQUENCE { name PrintableString,
Parameterldents }

-- In the Parameterldents type and its components the occurrence of a null type
- indicates that a value for the associated parameter is specified.

Parametetldents ::= SEQUENCE

{ dimensions (0] IMPLICIT NULL OPTIONAL,
HParam (11 IMPLICIT DimensionParamident OPTIONAL,
WParam [2] IMPLICIT DimensionParamldent OPTIONAL,
ZParam (3] IMPLICIT DimensionParamldent OPTIONALS
erasure [4] IMPLICIT NULL OPTIONAL,
repertoire (5] IMPLICIT CompoundRepertoireldent QPTIONAL,
emphasis (6] IMPLICIT CompoundEmphasisident OPTIONAL,
foreground (71 IMPLICIT CompoundColourldent ORTIONAL,
background (8] IMPLICIT CompoundColourldent“"OPTIONAL,
dccess (9] IMPLICIT NULL OPTIONAL,
hiockParams {10] IMPLICIT BlockParamident OPTIONAL,

—h

feldParams [11] IMPLICIT FieldParamident OPTIONAL,
ppleCapability [12] IMPLICIT NULL OPTIONAL }

—

DimensionfParamldent ::= SEQUENCE

{ gound [0] IMPLICIT NULL'OPTIONAL,

jddressing (1] IMPLICIT NULL OPTIONAL,

bsolute (2] IMPLICIT'NULL OPTIONAL,
window [3] IMPLICIT NULL OPTIONAL }

Compoung@iRepertoireldent :;= SEQUENCE
{ capability {0] IMPLICIT NULL OPTIONAL,
[1] IMPLICIT SEQUENCE OF RepertoireFontldent OPTIONAL }

RepertoirgFontident ;= CHOICE

{ NULL,
SEQUENCE {  assignment [0] IMPLICIT NULL OPTIONAL,
fontCapability (1] IMPLICIT NULL OPTIONAL,
fontNames (2] IMPLICIT SEQUENCE OF

Assignmentldent OPTIONAL } }
Assignmentldent ::= CHOICE { NULL, PrintableString }

-- The NULL type in any assignment name position indicates no invitation for values for that assignment;
-- _any value of PrintableString implies an offer for that assignment.
-- Conventionally the string value should be empty.

CompoundEmphasisident ::= SEQUENCE OF Assignmentident
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CompoundColourident ::= SEQUENCE

{ capability NULL OPTIONAL,
assignment SEQUENCE OF Assignmentident OPTIONAL }
BlockParamident ::= SEQUENCE
{ capability [0] IMPLICIT NULL OPTIONAL,
bound (1] IMPLICIT NULL OPTIONAL }
FieldParamldent ::= SEQUENCE
{ ¢apability [0] IMPLICIT NULL OPTIONAL,
axFields [1] IMPLICIT NULL OPTIONAL,

axFieldElements [2] IMPLICIT NULL OPTIONAL,
ccessOutside [3] IMPLICIT NULL OPTIONAL }

12.3.2 CDS Offers

IR EER S EEEREEEEEEREEREEESEREESEESEEREEESRSEESSEREFESEEESS N1

--* The following are for offered values during negotiation *
IR EEEEEE SRR SRR SRS EERERERREREEREREREERERESENIEESERSERESES]
Offer ::= $ET OF SEQUENCE { name PrintableString,

ParameterOffers/}
ParameterOffers ::= SEQUENCE

{ dimensionOffer  [0] IMPLICIT BIT STRING

{ oneDimension (0),
twoDimensions (1),
threeDimensions (2)~} OPTIONAL,
--a "1" value for a bit indicates an offer

Param {1] IMPLICIT DimensiénParamOffer OPTIONAL,
yParam {21 IMPLICIT DimersionParamOffer OPTIONAL,
ZParam [3] IMPLICIT DimensionParamOffer OPTIONAL,
rasure (4] IMPLICIT. BIT STRING { yes (0), no (1) } OPTIONAL,
epertoire [5] IMPLICIT. CompoundRepertoireOffer OPTIONAL,
mphasis [6] IMPLUICIT CompoundEmphasisOffer OPTIONAL,
reground [71 IMPLICIT CompoundColourOffer OPTIONAL,
ackground [8). UMPLICIT CompoundColourOffer OPTIONAL,
ccess [Q]~IMPLICIT BIT STRING
{ wavar 0), --a "1" value for a bit indicates an offer
waci (1),
waca (2) } OPTIONAL,

-- only waci and waca may occur together.

blockParams [10] IMPLICIT BlockParamOffer OPTIONAL,

fieldRarams [11] IMPLICIT FieldParamOffer OPTIONAL,

fippleCapability [12] IMPLICIT BIT STRING {yes [0], no[1]} OPTIONAL }

--a "1" value for a bit indicates an offer

DimensionParamOffer ;= SEQUENCE

{ bound (0] IMPLICIT SEQUENCE
{ unbounded NULL OPTIONAL,
limit G.integerOffer OPTIONAL } OPTIONAL,
addressing {11 IMPLICIT BIT STRING
{ noConstraint (0, --a "1" value for a bit indicates an offer
higherOnly (1),
notPermitted (2) } OPTIONAL,
absolute [2] IMPLICIT BIT STRING { yes (0), no (1) } OPTIONAL,

--a "1" value for a bit indicates an offer
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window [3] IMPLICIT SEQUENCE
{ unbounded NULL OPTIONAL,
limit G.IntegerOffer OPTIONAL } OPTIONAL }

CompoundRepertoireOffer ::= SEQUENCE
{ repertoireCapability  [0] IMPLICIT G.integerOffer OPTIONAL,
[1] WMPLICIT SEQUENCE OF RepertoireFontOffer OPTIONAL }
-- offers for positions in repertoire list

RepertoirgFontOffer ::= CHOICE -- offer for single position in repertoire list:
{ NULL, -- either place holder
SEQUENCE OF SEQUENCE -- o list of alternatives

{ repertoire [0] IMPLICIT RepertoireAssignment OPTIONAL,
fontCapability [1] IMPLICIT G.IntegerOffer OPTIONAL,
[2] IMPLICIT SEQUENCE OF FontAssignment OPTIONAL } }

RepertoireAssignment ::= SEQUENCE

{ type {0] IMPLICIT OBJECT IDENTIFIER OPTIONAL,

value CHOICE { is02022 [1] IMPLICIT SEQUENCE OF OCTET STRING,
-- the ESC character is not'sent

isonnnn (2] ANY }}

-{ I "type" has the value {vt-b-rep-is02022} or is not present, then the syntax for "value” is a sequence of
up to 4 escape sequences as identified in ISO/IEC International Register of Coded Character Sets to be usgd
with Escape Sequences identifying character repertoires!

-1 Otherwise, the syntax is ANY which may be resolved by reference to the definition specified in "type”.

FontAssignment ::= SEQUENCE
{ type [0] “MPLICIT OBJECT IDENTIFIER OPTIONAL,
value CHOICE { vtadhoc (415 IMPLICIT PrintableString,
isonnnn 2] ANY }}
The "type” value for "FontAssignment" has a modal effect. It determines the CHOICE taken until another
"type" value is encountered.

-1 If the modal "type" value is {vt-b-font-adhoc} or has not been set,
then the syntax of "value"(is a PrintableString.

-1 Otherwise, the syntax is ANY which may be resolved by reference to the definition specified in "type”.

CompoundEmphasisOffery:= SEQUENCE OF CHOICE
{ NULL, -- place holder
SEQUENCE OF PrintableString } - multiple offer of single emphasis subattribute

CompoundGolourOffer ::= SEQUENCE
colourCapability [0] IMPLICIT G.IntegerOffer OPTIONAL,
colourValues [11 IMPLICIT SEQUENCE OF ColourAssignment OPTIONAL }

——

ColourAssignment ::= SEQUENCE -- offer for a single position in a list
{ type [0] IMPLICIT OBJECT IDENTIFIER OPTIONAL,
value CHOICE { is06429 (1] IMPLICIT PrintableString,
isonnnn [2] ANY }}

-- The “type" value for "ColourAssignment" has a modal effect.
-- It determines the CHOICE taken until another "type" value is encountered.

-- If the modal “type” value is {vt-b-colour-iso6429} or has not been set,
-- then the syntax of "value" is an English colour name to be found in ISO/IEC 6429,

-- Otherwise, the syntax is ANY which may be resolved by reference to the definition specified in “type”.
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BlockParamOffer ::= SEQUENCE
{ capability [0] IMPLICIT BIT STRING {yes (0), no (1) } OPTIONAL,
-- a "1” value for a bit indicates an offer
bound (1] IMPLICIT SEQUENCE
{ unbounded NULL OPTIONAL,
limit G.IntegerOffer OPTIONAL } OPTIONAL }
FieldParamOffer ::= SEQUENCE
{ ¢apability t0] IMPLICIT BIT STRING {yes (0), no (1) } OPTIONAL,
-- a "1" value for a bit indicates an offer
maxFields [1] IMPLICIT SEQUENCE

12.3.3 QDS Values

--* The following are for returned valties during negotiation *
A SRS EEESEEEREEEREERERESEREREREREENIEEEEEERERERERERE NS KRS
Values ::3 SET OF SEQUENCE { name PrintableString,
ParameterValues }
ParametdrValues ::= SEQUENCE
{ dimension [0] IMPLICIT INTEGER OPTIONAL,
Param (11 IMPLICIT DimensionParamValues OPTIONAL,
Param [2] IMPLICIT® DimensionParamValues OPTIONAL,
zParam (3] IMPLIEIT DimensionParamValues OPTIONAL,
grasure (4] IMPLICIT BOOLEAN OPTIONAL, --true="yes", false or absent ="no"
epertoire {51 AMPLICIT CompoundRepertoireValue OPTIONAL,
mphasis (612 IMPLICIT CompoundEmphasisValue OPTIONAL,
oreground (/1" IMPLICIT CompoundColourValue OPTIONAL,
ackground [8] IMPLICIT CompoundColourValue OPTIONAL,
ccess [9] IMPLICIT INTEGER { wavar (0), waci (1), waca (2) } OPTIONAL,

lockParams [10] IMPLICIT BlockParamValues OPTIONAL,
ieldParams [11] IMPLICIT FieldParamValues OPTIONAL,
ippleCapability [12] IMPLICIT BOOLEAN OPTIONAL -- true = "yes", false or absent = "no"

maxFieldElements [2] IMPLICIT SEQUENCE

gccessOutside (3] IMPLICIT BIT STRING { allowed (0), notAllowed (1) } OPTIONAL }

{ unbounded NULL OPTIONAL,
limit G.IntegerOffer OPTIONAL } OPTIONAL,

{ unbounded NULL OPTIONAL,
limit G.IntegerOffer OPTIONAL } OPTIONAL,

--a "1" valué-for a bit indicates an offer

Thkkdkhkdkkkhkkkkokkkkkhkokkhohk ko dkok hkkokokddkk ko dkk kk ok dkokokhkkk ¥k

}

DimensionParamValues ::= SEQUENCE

{ bound [0] CHOICE { unbounded  NULL,
limit INTEGER } OPTIONAL,
addressing (1] IMPLICIT INTEGER
{ noConstraint (0),
higherOnly (1),
notPermitted (2) } OPTIONAL,
absolute [2] IMPLICIT BOOLEAN OPTIONAL, -- true="yes", false or absent ="no"
window [3] CHOICE { unbounded  NULL,
limit INTEGER } OPTIONAL }
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CompoundRepertoireValue ::= SEQUENCE
{ repertoireCapability  [0] IMPLICIT INTEGER OPTIONAL,
{1] IMPLICIT SEQUENCE OF RepertoireFontValue OPTIONAL }

RepertoireFontValue ::= CHOICE
{ NULL,
SEQUENCE
{ [0] IMPLICIT RepertoireAssignment OPTIONAL,
fontCapability [11 IMPLICIT INTEGER OPTIONAL,
(21 IMPLICIT SEQUENCE OF FontAssignment OPTIONAL } }

CompoungEmphasisValue ::= SEQUENCE OF CHOICE
{ NULL, -- place holder
PrintableString -- single acceptance value of emphasis $ubattribute

}

{ capability [0] IMPLICIT INTEGER OPTIONAL,

Compoun%ColourValue = SEQUENCE
signments {11 IMPLICIT SEQUENCE OF ColourAssignment.OPTIONAL }

BlockParamValues ::= SEQUENCE

{ Gapability [0] IMPLICIT BOOLEAN OPTIONAL,. . \>- true="yes", false or absent ="no"
Hound [1] CHOICE { unbounded>, - NULL,
limit INTEGER } OPTIONAL }
FieldParamValues ::= SEQUENCE
{ dapability [0] IMPLICIT BOOLEANOPTIONAL, - true="yes", false or absent ="no"
maxFields (1] CHOICE { unbounded  NULL,
limit INTEGER } OPTIONAL,
maxFieldElements [2] CHOICE. - { unbounded  NULL,
limit INTEGER } OPTIONAL,

accessOutside (3] IMPLICIT INTEGER
{ allowed (0), notAllowed (1) } OPTIONAL } -- absence implies "allowed"

END -- of £DS Definitions

12.4 Copntrol, Signal and Status definitions

CSS DEFINHIONS ::= BEGIN

12.4.1 CSS Ildentifiers

AR AR AR EE RS EEEE SRR RS EEEREEEEEEEE SRR EEE EEEREERE RN ERIE I
*

= The following are to identify parameters to be negotiated  *

AR AR SRR EEEEREEEREEE SRR ERRRRERRRERRREREREREREEREREREZIE

Identifier ::= SET OF SEQUENCE { name PrintableString,
Parameterldents }
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Parameterldents ::= SEQUENCE
{ typeldentifier [0] IMPLICIT NULL OPTIONAL,

access [1] IMPLICIT NULL OPTIONAL,
trigger [2] IMPLICIT NULL OPTIONAL,
size (3] IMPLICIT NULL OPTIONAL,
category (4] IMPLICIT NULL OPTIONAL,
repertoire (5] IMPLICIT NULL OPTIONAL,
priority (6] IMPLICIT NULL OPTIONAL,

tructure (7] IMPLICIT NULL OPTIONAL,

ultiElement [8] IMPLICIT SEQUENCE OF ElementParamident OPTIONAL }

ElementParamident ::= SEQUENCE
{ ¢elementldentifier [0] IMPLICIT INTEGER,

ize [3] IMPLICIT NULL OPTIONAL,
ategory [4] IMPLICIT NULL OPTIONAL,
epertoire [5] IMPLICIT NULL OPTIONAL }

12.4.2 CSS Offers

IREE SR EEEEREEEEREEEEEERESEE R SRS ERRERERRERERTEEEREXE R RN’

- The following are for offered values during negotiation *

MMAERESEEREEEEEEEEEEEEESEEEERESEEEERESERERERERESSEEZNEZJI

Offer ::= SET OF SEQUENCE { name PrintableString,
ParameterOffers }

ParameterOffers ::= SEQUENCE
{ typeldentifier [0] IMPLICIT SET OF CHOICE { OBJECT IDENTIFIER, PrintableString },

access [1] IMPLICIT AccessRuleOffer OPTIONAL,
trigger [2] IMPLICIT BIFSTRING { yes (0), no (1)} OPTIONAL,
gize (3] IMPLIGIT\G.IntegerOffer OPTIONAL,
¢ategory (4] IMBLICIT BIT STRING { character (0), --value 1fora bitimpligs
boolean (1), -- offer, vaIueOimpIieJ
symbolic  (2), -- no offer.
integer (3),
transparent (4) } OPTIONAL,
pertoire [5] IMPLICIT SEQUENCE OF CDS.RepertoireAssignment OPTIONAL,
riority [6] IMPLICIT BIT STRING { normal (0), --value 1 fora bit implies
high (1), - offer, value O implies no gffer.

urgent (2) } OPTIONAL,

structure [71 IMPLICIT SEQUENCE
{ nonParametric NULL OPTIONAL,
numberElements G.IntegerOffer OPTIONAL } OPTIONAL,
multiElement (8] IMPLICIT SEQUENCE OF ElementParamOffer OPTIONAL }
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{ elementidentifier [0] IMPLICIT INTEGER,
size [3] IMPLICIT G.IntegerOffer OPTIONAL,
category [4] IMPLICIT BIT STRING { character (0), -- value 1 for a bit implies
boolean (1, -- offer, value 0 implies
symbolic 2), -- no offer.
integer (3),

transparent (4) } OPTIONAL,

AccessRuleOffer ;= BIT STRING { wavar (0),
waci (1), -- value 1 for a bit implies
waca 2), -- offer, value 0 implies
nsac (3), -- no offer.

wavar-and-waci  (4),
wavar-and-waca (5),
no-access ) }

CSS Values

K kkkhkokkkokkkkhk ok kok ok h ok ok kkkkkk ko ko k ok ko ko ko k ok kR
*

- The following are for returned values during-negotiation *

IR S EEEEE RS EEEAEEEEEREREREERRRRRERERRREE_ LR RERESESE NI

Values :}= SET OF SEQUENCE { name PrintableString;

ParameterValues }

ParametprValues ::= SEQUENCE

{|typeldentifier {0] CHOICE { OBJECT IDENTIFIER,
PrintableString },
access [1] IMPLICIT AccessRuleValue OPTIONAL,
triggerSelected [2] IMPLICIT BOOLEAN OPTIONAL,
size (3] IMPLICIT INTEGER OPTIONAL,
category [4] IMPLICIT INTEGER { character (0),
boolean (1),
symbolic 2),
integer (3,
transparent (4) } OPTIONAL,
repertoire [5] AMPLICIT CDS.RepertoireAssignment OPTIONAL,
priority [6HIMPLICIT INTEGER { normal (0),
high (1),
urgent (2) } OPTIONAL,
structure [7] CHOICE { nonParametric NULL,

numberEiements INTEGER } OPTIONAL,
muitiElement [8] IMPLICIT SEQUENCE OF ElementParamValue OPTIONAL }
-- These values are responses to an offer and must be consistent with the proposals.

© ISO/IEC

repertoire  [5] IMPLICIT SEQUENCE OF CDS.RepertoireAssignment OPTIONAL }

ElementParamValue ::= SEQUENCE

{ elementidentifier [0] IMPLICIT INTEGER,

size [3] IMPLICIT INTEGER OPTIONAL,

category [4] IMPLICIT INTEGER { character (0),
boolean (1),
symbolic (2),
integer 3),

transparent (4) } OPTIONAL,
repertoire {5] IMPLICIT CDS.RepertoireAssignment OPTIONAL }
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AccessRuleValue ;= INTEGER { wavar (0),
wagci 1),
waca (2),
nsac (3),

wavar-and-waci (4),
wavar-and-waca (5),
no-access ) }

END -- of CSS Definitions

12.5 Device Object definitions

DEV DHFINITIONS ;.= BEGIN
12.5.1 DEV ldentifiers

Lk ko kkk ok ok khkk ok ok kkhkkhk ok ok kk ok ko dkkkkdkkkokohkkk ok kR Kk *

--* The following are to identify parameters to be negotiated  *

RS EAREEEEREREEEREREEREREREREERERRERSREREELSERERERSE N

identifiet ::= SET OF SEQUENCE { name PrintableString,
Parameterldents\}

Parameteridents ::= SEQUENCE

defaultCOaccess [0] IMPLICIT NULL'OPTIONAL,

defaultCOPriority [11 IMPLICIT NULL OPTIONAL,

deviceRepertoire [2] IMPLICITCCDS.CompoundRepertoireldent OPTIONAL,
deviceEmphasis [3] IMPLICH CDS.CompoundEmphasisident OPTIONAL,
deviceForeground [4] IMPLICIT CDS.CompoundColourident OPTIONAL,
deviceBackground [5] - IMPLICIT CDS.CompoundColourident OPTIONAL,

-- Tags 2 to 5 above make cross'references to the definitions in the CDS module.

-- Not all the components, of those definitions can be used validly in this context.

-- In particular, the components relating to the lengths of lists (capabilities) shall not be present
minimumXarraylLength (6] IMPLICIT NULL OPTIONAL,
minimumYarrayLength {71 IMPLICIT NULL OPTIONAL,
deviceControlObjectNames  [8] IMPLICIT NULL OPTIONAL,
deviceDisplayObjectName (9] IMPLICIT NULL OPTIONAL,

terminationEventList [10] IMPLICIT NULL OPTIONAL,
terminationkength [11] IMPLICIT NULL OPTIONAL,
terminationTimeout [12] IMPLICIT NULL OPTIONAL,
defaultCOtrigger [13] IMPLICIT NULL OPTIONAL,
defaultCQinitialValue [14] IMPLICIT NULL OPTIONAL }
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12.5.2 DEV Offers

MR A SR SR EE RS SRR EREEREEEEREREREREREREERENEEREJRREINNE R BRI IR I W]

-* The following are for offered values during negotiation *

PR AR AR EEEEEEEREEREERSEEREEEEEREREREERERERERE TR EERE R R ZE I I I

Offer ::= SET OF SEQUENCE { name PrintableString,
ParameterOffers }

ParameterQOffers ::= SEQUENCE
{

efaultCOpriority [1]1 IMPLICIT BIT STRING { normal (0), -- bit value 1 implies offer,
high (1), -- value 0 implies 170 offer.
urgent (2) } OPTIONAL,

viceRepertoireAssignment [2] IMPLICIT CDS.CompoundRepertoireOffer OPTIONAL,
viceEmphasisAssignment  [3] IMPLICIT CDS.CompoundEmphasisOffer OPTIONAL,
viceForegroundAssignment (4] IMPLICIT CDS.CompoundColourOffer OPTIONAL,
viceBackgroundAssignment [5] IMPLICIT CDS.CompoundColourOffer QPTIONAL,

-- see note in 12.5.1
inimumXarrayLength (6] IMPLICIT G.IntegerOffer OPTIONAL,
inimumYarraylLength (71 IMPLICIT G.IntegerOffer OPTIONAL,
eviceControlObjectNames  [8] IMPLICIT SEQUENCE OF
SEQUENCE OF-PrintableString OPTIONAL,
eviceDisplayObjectName [9]1 IMPLICIT SEQUENCE OF PrintableString OPTIONAL,

terminationEventList [10] IMPLICIT SEQUENCE.OF SET OF SEQUENCE
{ event ANY,
eventid SEQUENCE { G.IntegerOffer OPTIONAL,

NULL OPTIONAL } } OPTIONAL,
-- The datatypes for "event"will be as defined in the vte-profile used as
the initial draft-VTE for the individual instance of negotiation.

terminationLength (111 IMPLICIT SEQUENCE
{ length (0] IMPLICIT G.IntegerOffer,
eventld [1] IMPLICIT SEQUENCE

{ G.IntegerOffer OPTIONAL,
NULL OPTIONAL } } OPTIONAL,

—

erminationTimeout [12] IMPLICIT SEQUENCE
{ TimeOffer,
eventld SEQUENCE
{ G.IntegerOffer OPTIONAL,
NULL OPTIONAL} } OPTIONAL,

defaultCQOtrigger [13] IMPLICIT BIT STRING { notSelected (0),
selected (1) } OPTIONAL,
defaultCQinitialValue (14] IMPLICIT SEQUENCE OF SEQUENCE

{ value [0] IMPLICIT BIT STRING,
mask [1] IMPLICIT BIT STRING OPTIONAL }
-- See note under mask in G.COUpdate

OPTIONAL }
TimeOffer ::= SET OF CHOICE
{ value [0] IMPLICIT SEQUENCE { multiplier INTEGER,

exponent INTEGER },

range [1] IMPLICIT SEQUENCE { lowerMultiplier INTEGER,
lowerExponent INTEGER,
upperMultiplier INTEGER,
upperExponent INTEGER } }
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12.5.3 DEV Values
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--* The following are for returned values during negotiation *
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Values ::= SET OF SEQUENCE { name PrintableString,
ParameterValues }

ParametdrValues ::= SEQUENCE

{ fefaultCOaccess [0] IMPLICIT CSS.AccessRuleValue OPTIONAL,
HefaultCOpriority (1] IMPLICITINTEGER { normal (0),
high (1),

urgent (2) } OPTIONAL,
peviceRepertoireAssignment [2] IMPLICIT CDS.CompoundRepertoireValue ORPTIONAL,
HeviceEmphasisAssignment  [3] IMPLICIT CDS.CompoundEmphasisValue OPTIONAL,
HeviceForegroundAssignment [4] IMPLICIT CDS.CompoundColourValue OPTIONAL,
{5] IMPLICIT CDS.CompoundColourValue ©PTIONAL,
‘ --see note in 12.5.1
minimumXarraylength [6] IMPLICIT INTEGER OPTIONAL,
minimumYarraylLength [7] IMPLICIT INTEGER OPTIONAL,
HeviceControlObjectNames  [8] IMPLICIT SEQUENCE QF) PrintableString OPTIONAL,
HeviceDisplayObjectName [9] IMPLICIT PrintableString OPTIONAL,
ferminationEventList [10] IMPLICIT SET OF SEQUENCE

{ event ANY,
eventld CHOICE { INTEGER, NULL} } OPTIONAL

-- The datatypes for "event" will be as defined in the vte-profile used as the initial
- draft-VTE for the individual instance of negotiation.

ferminationLength [11] IMPLICIT'SEQUENCE

{ length (0] IMPLICIT INTEGER OPTIONAL,
eventlD CHOICE { [1] IMPLICIT INTEGER,
(2] IMPLICIT NULL} } OPTIONAL,
ferminationTimeout [12] "IMPLICIT SEQUENCE
{ timeMultiplier INTEGER,
timeExponent INTEGER,
eventld CHOICE { INTEGER, NULL} } OPTIONAL,

HefaultCOtriggerSelected [13] IMPLICIT BOOLEAN OPTIONAL,

fefaultCQOinitialValue [14] IMPLICIT SEQUENCE
{ value [0] IMPLICIT BIT STRING,
mask [1] IMPLICIT BIT STRING OPTIONAL } OPTIONAL }

-- See note under mask above.

END -- of| DEV Definitions
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13 Conformance

13.1 Dynamic conformance requirements

A system claiming conformance to this part of ISO/IEC 9041
shall exhibit external behaviour consistent with having imple-
mented all of the following:

a) a virtual terminal protocol machine as defined by annex A
of this part of ISO/IEC 9041;

© ISO/IEC

g) support
1) character repertoire assignment as specified in 18.2.4
and table 4 of ISO/IEC 9040,

2) anycharacter setdesignated for inclusionin a repertoire
where negotiation of the repertoire between the VT-us-
ers is successful,

3) transmission and reception of any sequence of charac-
ters from each character set supported, encoded in
accordance with its registered details as a value of

of virtual terminal protocol data units as defined
12 of this part of ISO/IEC 9041.

e) be capable of accepting all correct sequences of VT proto-
col elgments received from peer equipment and of re-
spondipg with correct VT protocol element sequences for
the defined states of the VT-association;

f) be capable of responding to invalid events as specified in
Ad.1;

TCtet-String type and ther used as an efement of the
abstract syntax defined in clause 12.

A system claiming conformance to this part 6f./SO/IEC 9041
shall be capabie of the following dependency requireEents:

h) supporting the Association Control\Service Elemept in the

Application Layer;

i) supporting the Presentation—kernel and Session kernel
functional units;

j) supporting other Session functional units as defined in
11.1.1 d) of thispart of ISO/IEC 9041,

k) supporting 4he ASN.1 Basic Encoding Rules dgfined in
ISONEC 8825 even if the system supports alterngtive en-
coding’s

13.3 Protocol Implementation Conformance
Statement (PICS)

The supplier of a protocol implementation which is clgimed to
conform to this International Standard shall complete a copy
of the PICS proforma provided in Part 2 Annex A of this
International Standard, and shall provide the informatjon nec-
essary to identify both the supplier and the implementation.
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Annex A
(normative)
State Tables

A.1 General

This annex describes the Basic Class Virtual Terminal Proto-
col in terms of State Tables The state tables show the state

k) Sector 5, Exceptions.

Actions other than the common actions are listed and num-
bered separately for each sector.

of a Virtu
protocol

d indicate the actions to be taken by the VTPM in
response jo these events. These state tables do not constitute
a full formal definition of the Basic Class Virtual Terminal
Protocol; they are included to provide a more precise specifi-
cation of the procedures defined in clauses 7 through 10. In
the case of arbitration or dispute, this annex takes precedence
over clauges 7 through 10.

The state tables are supported by:
a) the def|nition of VTE -parameter status and variablesin A.2;

b) table A.1 which specifies the acronym, category and de-
scriptign of each incoming event. The categories are VT-
user event, VTP-element event, other service provider
event and VTPM event;

T indicates S-mode, WAVAR held

d) table A.3 which specifies the acronym,)category and de-
scription of each outgoing event. The categories are VT-
user eyent and VTP-element event;

e) table A.4 which specifies the'atomic actions referenced by
the stgte tables;

f) table A.5 which specifies the predicates referenced in
subsequent action tables.

and references an entry in the second table The first table is
formally referred to as the state table and the second table as
the corresponding action list. The number of states make it
inappropriate to describe the protocol in a single table. There-
fore, the states are separated into sectors as follows:

g) Sector 1, Association Contro! & Quiescent;
h) Sector 2, Negotiation Initiation;
i} Sector 3, Negotiation;

j) Sector 4, Data Transfer;

A.2 Parameters, VTPM rights and
variables

A.2.1 Parameters

A VTE comprises a set of instances of the VTE-parameters
defined in ISO/IEC 9040; each.member of the set has three
associated status variableswhich are orthogonalin nature and
may have a value.

The Existence status has two values, Defined and Unfdefined.

The Negotiation’status has four values:

a) ddley
b) S\nvited;
¢c) Offered;

d) Counter Offered.
The Last Action indicator has two values, Local and fPeer.

If a parameter instance has an Existence Status of [Defined
then a single value as defined in ISO/IEC 9040 for the parame-
ter type is assigned to it.

The draft-VTE (which exists only during associatioh estab-
lishment and during negotiation) contains paramnfeter in-
stances whichmay have any of the above categories gf status,

Negotiation.

The Last Action indicator is used in each Negotiation State

WhICh are elther Undefuned or Defmed

A full-VTE is one in which all parameter instances have
Defined status.

in order for a draft-VTE to become a current-VTE after an
instance of MIN, the Negotiating status of each parameter
must be Iidle.

For data transfer to take piace the current-VTE must be a

full-VTE, and must also be agreed upon. It is this condition
which is recorded by the variable Vena (see A.2.2).
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A.2.2 Variables

The following variables are maintained by each VTPM. These
may be referenced in predicates, see clause A.3and table A.6.
Some variables are set explicitly by actions in the state tables;
others are set implicitly as detailed below. For each variable,
the type is specified as integer, boolean, or enumerated. For
variables of enumerated type, the possible values are speci-
fied.

© ISO/IEC

NOTE - Vena implies that the current-VTE is a full-VTE, the reverse
implication does NOT hoid.

A.2.2.3 Vns : integer, permanent
The number of NDQs held by a VTPM awaiting transmission

to the peer VTPM. This variable is always set explicitly by state
table actions.

A.2.2.4 Vnt: integer, permanent

Each varigble may also have the atiributes ‘parameter’ or
‘permanerit’. A variable with the attribute ‘parameter’ is implic-
ity set whenever an incoming event (VTP element or from
VT-user) i$ received by the VTPM. Any outgoing event has its
parameter set from the corresponding VTPM parameter vari-
ables.

only signiffcant during the processing of the event which set
the variable; variables with the attribute ‘permanent’ must be
saved by the VTPM between events.

A variablekwhich does not have the attribute ‘permanent’ is

A.2.2.1 Ycho : enumerated, parameter, permanent

This is asgociated with VT service parameter VT-vte-choice.
It may take one of the values dr = "draft”, cu = “current", or ei
= "either",

A.2.2.2 Yena: boolean, permanent

True if a current-VTE has ever been agreed. This variable is
always sef explicitly by state table actions (including SetCu-
VTE).

The number of VT service indications held bya VIPM Jwaiting
delivery to the local VT-service user. This variable is|always
set explicitly by state table actions.

A.2.2.5 Vqdl : boolean, permanent
True if a DLQ with acknowledgement has been received but

not passed to the VT-user. [tis always explicitly set by state
table actions.

A.2.2.6 Vra: boolean, parameter
This is associdted with the VT service parameter VTiack-re-

quest. It is~true if and only if VT-ack-request = "gcknow-
ledgement™

A.2.2.7 Vrcl: boolean, permanent

True itthere has beena collision of RLQs. ltis always gxplicitly
set by state table actions.

NOTE - this can only occur when VT-token is held by both|sides of
the dialogue.

Offer
Invite _Accept
IDLE
" Reject
2 1 r L 2
Ar‘rppf Rejm
invited Offered
Offer Offer
Counter Offered <

Figure A.1 - Negotiation state diagram
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A.2.2.8 Vrea: enumerated, parameter

This is associated with the VT service parameter VT-provider-
failure-reason. It may take one of the values col = "collision
detected", pns = "profile not supported” or "parameter not
supported” or "parameter combination not supported”, ein =
"VTE-incomplete”, or other values.

A.2.2.9 Vrsl: enumerated, parameter

ISO/IEC 9041-1:1997(E)

A.3.4 Ateach intersection that is valid, the state tables spec-
ify an action number which refers to the list of actions in the
table immediately following it or to the common actions intable
A7

A.3.5 The entries in the list of actions consist of either

a) anunconditional action list containing a list of zero or more
entries taken from tables A.3, A.4, and A.7 separated by *;"
and optionally followed by the symbol =" followed by the

Thisis ass]>ciated with the service parameter VT-result. It may
take one of the values scc = "success”, fai = "failure” and sww
="success{with-warning”.

A.2.2.10 [Vsmd : boolean, permanent

True in S-node and false in A-mode. It is set implicitly from
the selectgd profile when ASR, SPR, SNR, ENR or BKR is
sent or recpived.

A.2.2.11 |Vikp : enumerated, parameter

In S-mode] this is associated with the VT service parameter
VT-token. |n A-mode, it is always set explicitly by state table
actions. It may take one of the values ini = "initiator®, acc =
*acceptor”| or cho = "acceptor choice”.

A.2.2.12 |Viok : boolean, permanent

Vtok is a bpolean which records whether the VT-token is held.
If VT-token does not exist this boolean is always true. Itis a
protocol e}or if not all of the available Session tokens are on
the same gide of the dialogue. Vtok is always set implicitly:

A.2.2.13 |Vbrkp : enumerated, parameter

This is asgociated with the VT service parameter.VT-informa-
tion issued with a VT-BREAK request.

A.2.2.14 [Vbrks : enumerated, permanent
This is used to store the VT sepvice-parameter VT-information

of a colliding VT-BREAK request during the exception report
procedure

A.3 Conventions for use of state tables

A.3.1 Inc tables by

identier of the resultant state; if no ﬁ_l_mﬁa € change iSTo occur
the symbo! "SAMESTATE" replaces the identifier; an x or
ay in the identifier indicates the same value @s that apper-
taining to the input state number; or

b) one or more conditional action lists each containing

1) a predicate expression, consisting of entries from table
A.5 and the boolean operators AND "&", OR 1+" and
NOT "~*, terminated by,a.colon character,

2) an unconditional action.list as in a).

Where a conditional action list occupies more than ope line,
subsequent lines are.inset.

A.4 Actions to be taken by the VTPM

The state tables refer to the actions to be taken by the|VTPM.

A:4.1 Invalid intersections

If the incoming event is invalid for the current state, ong of the
following shall be done:

a) foraneventrelating tothe VT service (i.e., one comipg from
the VT-user) take local action which is outside the scope of
this part of ISO/IEC 9041, to recover from the erro

b) for an event relating to a received protocol element] follow
the procedure for the treatment of protocol errofs (see
5.5.7) if the state of the supporting presentation conpection
makes this possible;

¢) for events falling into neither of the above categorigs take
no action.

A.4.2 Valid intersections

For each predicate expression in turn which is true, the VTPM
shall take the specific actions in the order given until the list is
exhausted or a state change is indicated (in¢luding

their acronyms as specified in table A.1.

A.3.2 The states are represented in the state tables by
identifiers as specified in table A.2.

A.3.3 Each intersection of a state and event which is always
invalid is left blank. A (state,event) pair is either valid or invalid
depending upon the predicates in its associated action.

= SAMESTATE). The VTPM shall change to the resultant
state identified after the symbol *=". The absence of a predi-
cate expression is equivalent to the presence of a predicate
expression with the value "true”. If none of the predicate
expressions are true, the VTPM shall consider the intersection
to be invalid (see A.4.1). An incoming event corresponding to
a functional unit not successfully negotiated shall be consid-
ered by the VTPM to be invalid.
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Table A.1 - Incoming Events

Acronym Category Description
VASSreq VT-user VT-ASSOCIATE request
VASSrsp VT-user VT-ASSOCIATE response
VBRKreq VT-user VT-BREAK request
VBRHKrsp VT-user VT-BREAK response
VDAGQKreq VT-user VT-ACK-RECEIPT request
VDATreq-u VT-user VT-DATA request addressing urgent priority CO
VDAT[reg-h VT-user VT-DATA request addressing high priority CO
VDAT|reg-n VT-user VT-DATA request addressing normal priority CQO.
VDATreq-sqtr VT-user VT-DATA request addressing trigger contro}-CO
VDELreq VT-user VT-DELIVER request
VENHGreq VT-user VT-END-NEG request
VENHGrsp VT-user VT-END-NEG response
VGVTlreq VT-user VT-GIVE-TOKENS request
VNAQCreq VT-user VT-NEG-ACCEPT request
VNINYreg VT-user VT-NEG-INVITE request
VNOFRFreq VT-user VT-NEG-OFFER request
VNRHJreq VT-user VT-NEG-REJECT requeést
VREUreq VT-user VT-RELEASE request
VRELFrsp VT-user VT-RELEASE response
VRQTreq VT-user VT-REQUEST-TOKENS request
VSNHGreq VT-user VT-STARTNEG request
VSNHGrsp VT-user VT-START-NEG response
VSWPreq VT-user VT-SWITCH-PROFILE request
VSWPrsp VT-user VT-SWITCH-PROFILE response
VUABreq VT-user VT-U-ABORT request
APQ VTP element VT-P-ABORT-REQ
ASQ VTP element VT-ASSOCIATE-REQ
ASR VTP element VT-ASSOCIATE-RESP
AUQ VTP element VT-U-ABORT-REQ
BKQ VTP element VT-BREAK-REQ
BKR VTP element VT-BREAK-RESP
DAQ VTP element VT-ACK-RECEIPT
DLQ VTR element VT-DELIVER
ENQ VTP element VT-END-NEG-REQ
ENR VTP element VT-END-NEG-RESP
EXQ VTP element VT-P-EXCEPTION-REQ
EXR VTP element VT-P-EXCEPTION-RESP
GTQ VTP element VT-GIVE-TOKEN
HDQ VTP element VT-HIGH-PRI-DATA
NAQ VTP element VT-NEG-ACCEPT-REQ
NDQ-ntr. VTP element VT-DATA not including update to trigger control object
NDQ-tr VTP element VT-DATA including update to trigger control object
NJQ VTP element VT-NEG-REJECT-REQ
NIQ VTP element VT-NEG-INVITE-REQ
NOQ VTP element VT-NEG-OFFER-REQ
RLQ VTP element VT-RELEASE-REQ
RLR VTP element VT-RELEASE-RESP
RTQ VTP element VT-REQUEST-TOKEN
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Table A.1 - Incoming Events (concluded)

Acronym Category Description
SPQ VTP element VT-SWITCH-PROFILE-REQ
SPR VTP element VT-SWITCH-PROFILE-RESP
SNQ VTP element VT-START-NEG-REQ
SNR VTP element VT-START-NEG-RESP
ubQ VTP element VT-URGENT-DATA
autonomous VTPM Internal event not defined by VTP specification
exception VTPM internal exception event
VTAB VTPM Irrecoverable exception condition
PAB Supporting service Failure indication
Table A.2 - States
identifier Description
o1 No association
028,028 Associate - awaiting target
038,038 Associate - awaiting user
10H,10N,10T Environment not agreed
208 Switch-profile, awaiting tokens
21d Switch-profile, awaiting peer
21H Switch-profile, awaitinguser
21N Switch-profile, awaiting-user
217 Switch-profile, awaiting peer
308 Multiple-interagtion negotiation, awaiting tokens at start
31d Multiple-jnteraction negotiation, awaiting peer at start
31A Multiple-interaction negotiation, awaiting user at start
31N Multiple-interaction negotiation, awaiting user at start
31T Muitiple-interaction negotiation, awaiting peer at start
35Q Miltiple-interaction negotiation initiator, negotiating
36H Multiple-interaction negotiation responder, negotiating
36N,36T Multiple-interaction negotiation, negotiating
37N,37Q,37R,37T Multiple-interaction negotiation, terminating
40N,40T Data transter
40Q0B Data transfer
427 Data transfer, awaiting ack from peer
4208 Data transfer, awaiting ack from peer
42N Data transfer, awaiting ack from user
48 Data transfer, awaiting ack from user
4228 Data transfer, awaiting ack in both directions
50B Release, awaiting tokens
51N Release, awaiting user
51T Release, awaiting peer
51Q Release, awaiting peer
51R Release, awaiting user
61 Break request received from user
62 Break request received from peer
71 Exception — await user
72 Exception — await user
73 Exception — await peer — storing break

55


https://standardsiso.com/api/?name=6b2ddc7cb09b106e830c769bd405be24

ISO/IEC 9041-1:1997(E)

Table A.3 - Outgoing events
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Acronym Category Description
VACKind VT-user VT-ACK-RECEIPT indication
VASSIind VT-user VT-ASSOCIATE indication
VASScnt VT-user VT-ASSOCIATE confirm
VBRKfnd VT-user VT-BREAK indicafion
VBRKEnf VT-user VT-BREAK confirm
VDAT)nd-h VT-user VT-DATA indication, high object(s)
VDAT|nd-n VT-user VT-DATA indication, normal object(s)
VDATInd-n(Vnt) VT-user Sequence of Vnt VT-DATA indication, normal objects
VDATjnd-u VT-user VT-DATA indication, urgent object(s)
VDELjnd VT-user VT-DELIVER indication
VENHGind VT-user VT-END-NEG indication
VENBGcenf VT-user VT-END-NEG confirm
VGVTlind VT-user VT-GIVE-TOKENS indication
VNINYind VT-user VT-NEG-INVITE indication
VNOHFind VT-user VT-NEG-OFFER indication
VNA(QCind VT-user VT-NEG-ACCEPT indication
VNREJind VT-user VT-NEG-REJECT indication
VPABInd VT-user VT-P-ABORT indication
VRELjind VT-user VT-RELEASE indication
VRELent VT-user VT-RELEASE confirm
VRQTind VT-user VT-REQUEST-TOKENS indication
VSNHGInd VT-user VT-START-NEG indication
VSNBGenf VT-user VT-START-NEG confirm
VSWPRind VT-user VT-SWITCH-PROFILE indication
VSWHgenf VT-user VT-SWITCH-PROFILE confirm
VUABiInd VT-user VT-U-ABORT indication
VPEXind VT-user VT-P-EXCEPTION indication
APQ VTP element VT-P-ABORT-REQ
ASQ VTP element VT-ASSOCIATE-REQ
ASR VTP element VT-ASSOCIATE-RESP
AUQ VTP elerment VT-U-ABORT-REQ
BKQ VTP element VT-BREAK-REQ
BKR VTP element VT-BREAK-RESP
DAQ VTP element VT-ACK-RECEIPT
DLQ VTP element VT-DELIVER
ENQ VTP element VT-END-NEG-REQ
ENR VTP element VT-END-NEG-RESP
EXQ VTP element VT-P-EXCEPTION-REQ
EXR VTP element VT-P-EXCEPTION-RESP
GT1Q VTP element VT-GIVE-TOKEN
HDQ VTP element VT-HIGH-PRI-DATA
NAQ VTP element VT-NEG-ACCEPT-REQ
NDQ-ntr VTP element VT-DATA not including update to trigger control object
NDQ-tr VTP element VT-DATA including update to trigger control object
NDQ(Vns) VTP element Sequence containing Vns NDQ-ntr, or

Vns-1 NDQ-ntr followed by an NDQ-tr

NIQ VTP element VT-NEG-INVITE-REQ
NJQ VTP element VT-NEG-REJECT-REQ
NOQ VTP element VT-NEG-OFFER-REQ
RLQ VTP element VT-RELEASE-REQ
RLR VTP element VT-RELEASE-REQ
RTQ VTP element VT-REQUEST-TOKEN
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