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Foreword

ISO (the International Organization for Sfandardization) an

IEC (the

International Electrotechnical Commission) form the specialized system
for worldwide standardization. National\bodies that are members of ISO
or IEC participate in the developmentef International Standards through
technical committees established by“the respective organization to deal
with particular fields of technical activity. ISO and |EC techpical com-

mittees collaborate in fields{of mutual interest. Other intern
ganizations, governmentaf and non-governmental, in liaison
and IEC, also take part.indhe work.

tional or-
with 1SO

In the field of information technology, ISO and IEC have established a

joint technical comthittee, ISO/IEC JTC 1. Draft International
adopted by the joint technical committee are circulated to nat

Btandards
onal bod-

ies for voting:*Publication as an International Standard requires ap-

proval by atdeast 75 % of the national bodies casting a vote.

International Standard ISO/(EC 9646-3 was prepared by Joint
Committee ISO/IEC JTC 1, Information technology.

ISO/IEC 9646 consists of the following parts, under the genet
formation technology — Open Systems Interconnection — Co
testing methodology and framework:

- Part 1. General concepts

— Part 2: Abstract test suite specification

— Part 3: The Tree and Tabular Combined Notation (TTCN

— Part 4: Test realization

— Part 5: Requirements on test laboratories and clients fg

Technical

al title In-
hformance

r the con-

formance assessment process

— Part 6: Protocol profile test specification

— Part 7: Implementaion conformance statement — Requirements

and guidance on ICS and ICS proformas
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introduction

This paft of ISO/IEC 96486, one of a multi-part International Standard defines
an informal test notation, called the Tree and Tabular Gombined Notation
(TTCN)| for use in the specification of OSI abstract conformance test suites.

In constructing a standardized abstract test suite, a test notation is used to de-

rovide a notation which reﬂects the abstract testlng methodology
in'ISO/IEC 9646. '

In the abpstract testing methodology a test suite-is looked upon as a hierarchy
ranging [from the complete test suite, through test groups, test cases and test
steps, dpwn to test events. TTCN provides a naming structure to refiect the po-
sition of|test cases in this hierarchyt'also provides the means of structuring
test cases as a hierarchy of test steps culminating in test events. In TTCN the
basic tgst events are sendingyand receiving Abstract Service Primitives
(ASPs), [Protocol Data Units (PDUs) and timer events.

Two forms of the notationdre provnded a human- readable tabular form called
TTCN.GR, for use inOSI conformance test suite standards; and a machine-
processable form, calted TTCN.MP, for use in representing TTCN in a canon-
ical form within computer systems and as the syntax to be used when trans-
ferring TTCN test cases between different computer systems The two forms
are semantically equwalent

This parte
tion X.292 (1 992)
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part of ISO/NEC 9646 defines an informal test notation, called the Tree and Tabular Gombined Notat
DS conformance test suites, which is independent of test methods, layers and protocols, and which
ract testing methodology defined in ISO/IEC 9646-1 and ISO/IEC 9646-2.

o specifies requirements and provides guidance for using TTCN in the specification of system-indep
ance test suites for one or more OS] standards. It specifies two forms ofthie notation: one, a hum
applicable to the production of conformance test suite standards for @81 protocols; and the other,
essable form, applicable to processing within and between computer,systems.

part of ISO/IEC 9646 applies to the specification of conformaneetest cases which can be expressg
ms of control and observation of protocol data units and absttact service primitives. Nevertheless, fd

ide the scope of this part of ISO/IEC 9646, although those test cases may need to be included ina ¢
suite standard.

E 1 - For example, some static conformance requirements related to an application service may require testin
h are specific to that particular application.

part of ISO/IEC 9646 specifies requirements on what a test suite standard may specify about a conf
bn of the test suite, including the operatiohal semantics of TTCN test suites. ’

E 2 - ISO/IEC 9646-4 specifies requiremehis concerning test realization including ETS derivation.

part of ISO/IEC 9646 applies to the-specification of conformance test suites for OSI protocols in OS
pecifically including Abstract Syntax Notation One (ASN.1) based protocols. The following are outsig
is part of ISO/IEC 9646:

the specification of conformance test suites for multi-peer or Physical layer protocols;
the relationship between TTCN and formal description techniques; '
the specification.afitest cases in which more than one behaviour description is to be run concurrent

N

2 Normative references

jon (TTCN),
reflects the

endent con-
an-readable
a machine-

d abstractly
r some pro-

bnformance
g technigues
arming real-
I'layers 2 to

e the scope

Iyy; . |

TE 3 - Use of{parallel trees and synchronization between them is to be covered by a future amendment to thik part of 1ISO/
IEC 9646.

d)|the means’of realization of executable test suites (ETS) from abstract test suites.

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO/IEC 9646. 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 9646 are encouraged to investigate the possibility of applying
the most recent editions of the standards listed below. Members of ISO and IEC maintain registers of currently Valld
International Standards.

ISO

646 : 1991, Information technology - 1ISO 7-bit coded character set for information interchange.

ISO 7498 : 1984, Information processing systems - Open Systems Interconnection - Basic Reference Model.
(See also CCITT Recommendation X.200 : 1988.)
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ISO/TR 8509 : 1987, Information processing systems - Open Systems Interconnection -Service conventions.
(See also CCITT Recommendation X.210 : 1988.)

ISO/IEC 8824 : 1990, Information technology - Open Systems Interconnect/on Specification ofAbstract Syntax No-

tation One (ASN.1).
(See also CCITT Recommendation X.208 : 1988.)

ISO/NEC 8825 : 1990, Information technology - Open Systems Interconnection - Specification of Basic Encoding
Rules for Abstract Syntax Notation One (ASN.1).
(See also CCITT Recommendation X.209 : 1988)

: sthodology
and fra ework Part1 General concepts

(See algo CCITT Recommendation X.290 : - V)

ISONEQ 9646-2 : 1991, Information technology - Open Systems Interconnection - Conformance testing methodology
and frafnework - Part 2: Abstract test suite specification.

(See algo CCITT Recommendation X.291 : - 1))

ISONEQ 9646-4 : 1991, Information technology - Open Systems Interconnection - Conformance testing methodology
and framework - Part 4: Test realization.

(See al$o CCITT Recommendation X.293 : - 1)

ISONEG 9646-5 : 1991, Information technology - Open Systems Interconnection- Conformance testing metHodology
and fraework - Part 5: Requirements on test laboratories and clients for the eonformance assessment procdss. (See

also CQITT Recommendation X.294 : - 1))

ISONEQ 10646-1 : - 1), Information technology - Multiple-Octet Coded Character Set - Part 1: Architecture and Basic
Multilinqual Plane.

3 Definitions
3.1 Basic terms from ISO/IEC 9646-1
The follpwing terms defined in ISO/EC 9646-1 apply:
a) abgtract service primitive
b} abgtract testing methodology
c) abgtract test case
d) abgtract test method
e) abgtract test suite
f) conformance log
g) corfformance test suite
h) coardinated test method
i) distributed test.method
j) exegutabletest case
k) executable test case error
I} executable test suite
m) fail verdict
n) idle testing state
0) implementation under test
p) inconclusive verdict
Q) invalid test event
r) local test method

1) To be published.
2
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s) lower tester

t) means of testing

u) pass verdict

v) PICS proforma

w) PIXIT proforma

x) protocol implementation conformance statement

y) protocol implementation extra information for testing
z) paint of control and observation

ad) remote test method

ab)) stable testing state

ac) standardized abstract test suite
ad) static conformance requirements
ag) syntactically invalid test event
af] system under test

ag) test body

ah)) test case

ai) test case error

aj) test coordination procedures
akK) test event

al) test group

am) test group objective

ar)) test laboratory

ad) test management protocol
apg) test outcome

aq) (test) postamble

ar) (test) preamble

ag) test purpose

at) test realization

ay) test realizer

aV|) test step

aw) test suite

ay) test system

ay) upper tester

ad) (testyverdict

bg)desting state

3.2 Terms from ISO 7498
The following terms defined in 1ISO 7498 apply:
a) application layer
b) protocol data unit
C) service access point
d) session layer
) subnetwork
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f) transfer syntax
g) transport layer

3.3 Terms from ISO/TR 8509
The following terms defined in ISO/TR 8509 apply:
a) service-provider

3.4 Terms from ISO/IEC 8824
The following terms defined in ISO/IEC 8824 apply:
a) bit§tring type
b) characterstring type
c) enyimerated type
d) external type
€) object identifier
f) octetstring type
g) redl type
h) selection type
i) seguence type
i) sequence-of type
k) setltype
I} set-pf type
m) suptype
NOTE - Where there may be ambiguity with TTCN terms these terms are prefixed with the term ASN.1.
3.5 Terms from ISO/IEC 8825
The follpwing term defined in ISO/IEC 8825 applies:
encoding

3.6 N specific terms

For the purposes of this part of ISONEC.9646 the following definitions apply:

3.6.1 attach construct: A TTCN statement which attaches a Test Step to a calling tree.
3.6.2 base constraint: Specifies d set of default values for each and every field in an ASP or PDU type de
3.6.3 bpse type: The type.from which a type defined in a test suite is derived.

3.6.4 behaviour line: ArTentry in a dynamic behaviour table representing a test event or other TTCN statg
gether with associated.label, verdict, constraints reference and comment information as applicable.

3.6.5 bphaviourtree: A specification of a set of sequences of test events, and other TTCN statements,

3.6.6 blank entry: In a modified compact constraint table a blank entry in a constraint parameter or field den
a constrjaint value is to be mhented

finition.

ment to-

hies that

to which a Test an is attached

3.6.7 ¢

3.6.8 compact constraint table: Declaration of a set of constraints for an ASP, PDU or Structured Type arranged

in a single table.

3.6.9 compact test case table: Declaration of a set of Test Cases for a given Test Group arranged ina single table.
3.6.10 constraints part: That part of a TTCN test suite concerned with the specification of the values of ASP param-

eters and PDU fields being sent to the IUT, and conditions on ASP parameters and PDU fields received from
3.6.11 constraints reference: A reference to a constraint, given in a behaviour line.

the IUT.

3.6.12 declarations part: That part of a TTCN test suite concerned with the definition and/or deelaration of all non-
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predefined components that are used in the test suite.
3.6.13 default behaviour: The events, and other TTCN statements, which may occur at any level of the associated

tree,

and which are indicated in the Default behaviour proforma.

3.6.14 default group: A named set of default behaviours.
3.6.15 default group reference: A path specifying the logical location of a Default in the Default Library.
3.6.16 default identifier: A unique name for a Default.

3.6.17 default library: The set of the Default behaviours in a test suite.
3.6.18 default reference: A reference to a Default in the Default Library from a Test Case or Test Step table.

3.6.

ified
3.6.1
strai
stra

3.6.

9 derivation path: An identifier, consisting of a base constraint identifier concatenated with one-of
constraint identifiers, separated by dots and finishing with a dot.

20 dynamic chaining: The linking from constraint declarations of an ASP parameter or PDU field
nt declaration of another PDU by means of parameterization. Which PDUs are chained is-specifieg
nts reference of a behaviour line.

D1 dynamic part: That part of a TTCN test suite concerned with the specificationtof Test Case, Tg

Default dynamic behaviour descriptions.

3.6
to in
3.6.
des
3.6.

3.6.

.22 implicit send event: A mechanism used in Remote Test Methods for specifying that the IUT sho

itiate a particular PDU or ASP.

23 level of indentation: Indicates the tree structure of a behaviour description. It is reflected in th

Pription by indentation of text.
P4 local tree: A behaviour tree defined in the same proforma ds)its calling tree.
P5 modified constraint: A constraint defined for an ASP or.a PDU that already has a base constrain

mal

s modifications on that base constraint.

3.6.26 operational semantics: Semantics explaining the execution of a TTCN behaviour tree.
3.6.27 otherwise event: The TTCN mechanism for dealing with unforeseen test events in a controfied

3.6.28 overview part: That part of a TTCN test suite concerned with presenting an overview of the strycture of the
testsuite, the structure (if any) of the Test Step Library, the structure (if any) of the Default Library and the)

ofs
Tes

3.6.
the

3.6.
the

3.6.
3.6.
3.6.
3.6.

3.6.
dec

lection expressions (if any) with Test Gases and/or Test Groups. This part also provides indexes to
Steps and Defaults.

P9 preliminary result: A result.recefded before the end of a test case indicating whether the assoc
est case passed, failed or was'inconclusive.

30 pseudo-event: A pseudotevent is a TTCN expression or Timer operation appearing on a state
behaviour description witheut any associated event.

81 qualified event: (A event that has an associated Boolean expression.

B2 receive event_The receipt of an ASP or PDU at a named or implied PCO.

B3 root tree<The main behaviour tree of a Test Case, occurring at the level of entry into the Test ¢
B4 send@vent: The sending of an ASP or PDU to a named or implied PCO.
B5 setof alternatives: TTCN statements coded at the same level of indentation and belonging to th

bssor.node. They represent the possible events, pseudo-events and constructs which are to be cons

more mod-

to the con-
in the con-

st Step and
ild be made

e behaviour

b, and which

way.

association
Test Cases,

ated part of

ment line in

ase.

e same pre-
dered at the

relevant point in the execution of the Test Case.

3.6.36 single constraint table: Declaration of a constraint for a single ASP or PDU of a glven type arranged ina

sing

le table.

3.6.37 snapshot semantics: A semantic model to eliminate the effect of timing on the execution of a Test Case,
defined in terms of snapshots of the test environment, during which the environment is effectively frozen for a pre-
scribed period.

3.6.38 specific value: A value in TTCN which does not contain any matching mechanism or unbound variable.

decl

aration of another PDU by explicitly referencing a constraint as its value.

3.6.39 static chaining: The linking from constraint declarations of an ASP parameter or PDU field to the constraint
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3.6.40 static semantics: Semantic rules that restrict the usage of the TTCN syntax.
3.6.41 structured type: A collection of one or more ASP parameters or PDU fields which may exist in one

or more

ASP or PDU type definition which is defined in a separate declaration and which may be used to specify a portion of

a flat structure or a substructure within the ASP or PDU.
3.6.42 test case identifier: A unique name for a Test Case.

3.6.43 test case variable: One of a set of variables declared globally to the test suite, but whose value is retained

only for the execution of a single Test Case. ,
3.6.44 test group reference: A path specifying the logical location of a Test Case in the ATS structure.

A A e m ] o od oL L + ot
« M TTIANTICU OUL VT Dol olUMo.

3.6.49 tpst step objective: An informal statement of what the Test Step is meant to accomplish.

3.6.50 test suite constant: One of a set of constants, not derived from the PICS or PIXIT-which will remain ¢
throughaut the test suite.

3.6.51 test suite parameter: One of a set of constants derived from the PICS ge-PIXIT which globally parar
a test syite.

3.6.52 tpst suite variable: One of a set of variables declared globally to4he test suite, and which retain thei
between] Test Cases.

3.6.53 tjmeout event: An event which is used within a behaviour tree to check for expiration of a specified

3.6.54 tree attachment: The method of indicating that a behaviour tree specified elsewhere (either at a differs
in the cuprent proforma, or as a Test Step in the Test Step Library) is to be included in the current behaviour

3.6.55 tree header: An identifier for a local tree followed by an optional list of formal parameters for the treg.

3.6.56 tpee identifier: A name identifying a local tree.

3.6.57 tree leaf: A TTCN statement in a behaviourdree or Test Step which has no specified subsequent be
3.6.58 tree node: A single TTCN statement.

3.6.59 tree notation: The notation used i T;ICN to represent Test Cases as trees.

3.6.60 TTCN statement: An event, a pseudo-event or construct which is specified in a behaviour descriptio

3.6.61
come in fhe test suite. it is normallyhandied using the OTHERWISE event.

3.6.62 unqualified event: An-event that does not have an associated Boolean expression.

4 Abbreviations
4.1 Abhreviationsdefined in ISO/IEC 9646-1.

For the purposés of this part of ISO/IEC 9646, the following abbreviations defined in ISO/IEC 9646-1:1991, ¢
apply:

nforeseen test event: A teést)event which has not been identified as a test event within a foreseen {est out- .

rary.

hot local

onstant

neterize
r values
imer.

Nt point
tree.

haviour.

n.

lause 4

ATS : ahsiract test suite

ASP : abstract service primitive

ETS : executable test suite

IUT : implementation under test

LT : lower tester

MOT : means of testing

PCO : point of control and observation

PICS : protocol implementation conformance statement
PIXIT : protocol implementation extra information for testing
SUT : system under test
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TMP : test management protocol
UT : upper tester

4.2 Abbreviations defined in ISO/IEC 9646-2

For the purposes of this part of ISO/IEC 9646, the following abbreviations defined in ISO/IEC 9646-2:1991, clause 4

apply:

DS : distributed single-layer (test method)
LS : local single-layer (test method)

RS : remote single-layer (test method)

TTCN-tree and tabular combined notation

4.3 |Other abbreviations
For the purposes of this part of ISO/IEC 9646, the following abbreviations also apply:

ASN.1 : abstract syntax notation one

BNF|: the extended Backus-Naur form used in TTCN

FDT|: formal description technique

FIFQ : first in first out

OSI [ open systems interconnection

PDU : protocol data unit

SAP : service access point

TCP|: test coordination procedures

TTCN.GR : tree and tabular combined notation, graphical form

TTCN.MP : tree and tabular combined notation, machine processable form

5 The syntax forms of TTCN
TTCN is provided in two forms
a)[a graphical form (TTCN.GR) suitable for human readability,

b)la machine processable form (TTCN.MP) suitable for transmission of TTCN descriptions between machines and

headers). The entries within the TTCN.GR tables are defined by syntax productions which do not inciud
N.MP keywords; these productions are common to both TTCN.GR and TTCN.MP.

The yntax productions of TTEN:MP are specified in annex A. As an aid to clarifying the TTCN.GR descri
of the syntax productions that are common to both TTCN.MP and TTCN.GR are embedded in the text of
this part of ISO/IEC 9646 these are marked: SYNTAX DEFINITION. To aid readability some product|ons
in sqveral places in the text.

by annex A then

special

x lines and
e any TTC-

ption, many
the body of
will appear

ing produc-

e TTCN.MP
specified in

s described

a) except for the differences specified in clause A.5, the TTCN.MP syntax productions shall have precedence over

the text and syntax productions in the body of this part of ISO/IEC 9646;

b) the static semantics restrictions specified in clause A.4 and in the static semantics comments (marked STATIC
SEMANTICS) on the syntax productions in clause A.3 specify restrictions on what is valid TTCN, restricting what

is allowed according to the syntax productions;

¢) the static semantics restrictions specified in annex A shall have precedence over the text in the body of this part

of ISO/IEC 9646.
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If an ATS is specified in TTCN.GR in compliance with this part of ISO/IEC 9646, then there is a unique corresponding
TTCN.MP representation of that ATS sharing the same underlying syntax. These two representations have identical
operational semantics. Two different representations of an ATS are equivalent if and only if they have identical oper-

ational semantics.

NOTE - If there is a standardized ATS specified in TTCN.GR and an apparently equivalent TTCN.MP representation, but there is
a conflict in interpretation of the operational semantics of the two, then the operational semantics of the TTCN.GR takes prace-
dence, because it is the TTCN.GR version that is the standardized ATS.

6 Compliance

6.1 ATS 2 ovvv s partotSOAEC 9646 stattsatisfy theTeguireme oreithe 3
NOTE - $ee ISO/IEC 9646-1:1991, clause 10, for an explanation of the use of the term “compliance” in ISOAEC 9646:
s that comply with the requirements of TTCN.GR shall satisfy the TTCN.GR syntax requiréments ptated in

[CN.MP.

s that comply with the requirements of TTCN.MP shall satisfy the TTCN.MP syntax tequirements btated in

bs that comply with this part of ISO/IEC 9646 shall satisfy the static semantic requirements specified in clauses
h 15 and have operational semantics in accordance with the definition of the:dpérational semantics jn annex
B, such|that they are semantically valid.

6.5 A standardized ATS that complies with this part of ISO/IEC 9646 shall requirerthat any realization of that fest suite
that claims to conform to that standardized ATS shall ,

a) haye operational semantics equivalent to the operational semanticsof the test suite as defined by annéx B;
b) comply with ISO/IEC 9646-4.
NOTE -%, during execution of the executable test case that conforms tdthe TTCN specification of the gorresponding abgtract test

case, a static semantic or operational semantic error is detected, thenza test laboratory complying with ISO/IEC 9646-5 will record
an abstrgct or executable test case error, depending on where theerror is located.

6.6 Any standardized ATS that reached Draft International Standard status during or before 1991 or that is gpproved
as a CQITT Recommendation during the 1989-1992 Study Period may be stated to comply with ISO/IEC 9646-3 but
use some or all of the Draft International Standard (BIS) TTCN features which have changed between DIS and Inter-
natipnallStandard (IS), as outlined.in annex F. Such-a test suite shall reference ISO/IEC 9646-3 and contain aldescrip-
tion of the differences between the features of TTCN that it uses and those specified in this IS specification gf TTCN.

7 Conventions ’ | ~ ‘ PS
7.1 Intnoduction : _ .
The fqllc WI ng conventions have been used when defining the TTCN.GR table proformas and the TTCN.MP gfammar.

7.2 Syptactic metanotation
Table 1 defines the metanotation used to specify the extended BNF grammar for TTCN (henceforth called BNF):

Table 1 - The TTCN.MP Syntactic Metanotation

u= is defined to be

| alternative

[abc] Qor 1 instances of abc
{abc} 0 or more instances of abc
{abc}+ 1 or more instances of abc
(...) textual grouping

abc the non-terminal symbol abc
abe a terminal symbol abc
-"abc” a terminal symbol abc

_EXAMPLE 1 - Use of the BNF metanotation:
FormalParList ::= "(" FormalPar&Type {SemiColon FormalPar&Type} ")"
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The following conventions will be used for text used in table proformas:
a) Bold text (like this) shall appear verbatim in each actual table in a TTCN test suite;

b) Text in italics (like this) shall not appear verbatim in a TTCN test suite. This font is used to indicate that actual
text shall be substitute for the itaficized symbol. Syntax requirements for the actual text can be found in the corre-
sponding TTCN.MP BNF production.

EXAMPLE 2 - Suiteldentifier corresponds to production 3 in annex A

7.3 TTCN.GR table proformas

7.3.1 Introduction

The|TTCN.GR is detfined using two types of tables:
a)|single TTCN object tables (see 7.3.2),

which are used to define, declare or describe a single TTCN object such as a PDU declaration or 3 Test Case
dyinamic behaviour;

b){multiple TTCN object tables (see 7.3.3);

are used to define a number of TTCN object of the same type in a single table, such as simple type definitions or
Test Case Variables.

7.3.2 Single TTCN object tables
The|general lay-out of a table for a single TTCN abject is shown below:

Title of Table Title
Opject Name
' : Header
Cpmments This entire last header entry is OPTIONAL
Column Title ... Other Columns ..... A

Body

The header of the table contains general information on the object defined in the table. The first item in the header,
named Object Name, contains an identifier for the object. The last item, named Comments contains an informal
description of the object. This item may be omitted.

The body of the table consists of one or more columns. Each column has a title. The rightmost column, titted Com-

ments, contains informal descriptions of the components of the object specified in the body. It does not exist in all
proformas. In proformas containing a comments column this column can be omitted.
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The footer of the table contains one item, named Detailed Comments. This footer can be used for the same purposes
as the comments column in the body of the table. The test suite specifier can use the detailed comments footer in
combination with the comments column, instead of a comments column, or not at all, in which case the footer can be

omitted.
7.3.3 Multiple TTCN object tables
The general lay-out of a table for multiple TTCN objects is shown below:

Title of Table Title

Obj A

Body

Foater

Figure 2 - Generalized layout of.a-multiple declaration table

This type of table has no header section. The body of the:table consists of one or more columns. Each colunn has a
title. Thelleftmost column, titted Object Name, contains.identifiers of the objects defined or declared in the table. The
rightmostt column, titled Comments, contains informal descriptions of the objects defined or declared in the [table. It
does nof exist in all proformas. When it exists its.use is optional for the test suite specifier. The footer of the|table is
identical [to the footer of the single table type:

7.3.4 Alternative compact tables

In some tases it is allowed to display.a:number of single TTCN object tables in an alternative space-saving gompact
format. That is, a number of single-TTCN object tables may be displayed in a single compact table. The only tables
that may|be presented in this format are

- ASP tonstraints (tabular. @nd ASN.1);

- PDU [constraints (tabularand ASN.1);

- Structured Type constraints;

- ASN.1 Type canstraints

- Test Casedynamic behaviours.
The fornats.of these alternative compact proformas are defined in annex C.
7.3.5 Specification of proformas

This part of ISO/IEC 9646 specifies 32 types of TTCN.GR tables and provides a graphic view of the Corresponding
proformas. These proformas conform to the generalised layout of 7.3.2 and 7.3.3. When a column is shaded in a pro-
forma, this is a reminder that the column is optional.

7.4 Free Text and Bounded Free Text

Some table entries allow the use of free téxt, i.e., characters from any of the character sets defined in ISO 10646. The
following restrictions apply:

10
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a) Free Text shall not contain the combination of characters “*/”, unless preceded by backslash (\ ), as this is used
in the TTCN.MP to indicate the end of a Free Text string. This means that double backslash ( \\) means backslash.

b) The combinations of characters “/*” and “*/” which open and close BoundedFreeText strings in the

TTCN.MP

shall not appear in the TTCN.GR, i.e., wherever a Bounded FreeText string appears in a table section, as in a Full

Identifier, these combinations of characters shall not be printed.

8 TTCN test suite structure
8.1 Introduction

a) Test Groups;

b) Test Cases;

c) Test Steps; _
A TTCN test suite may be completely flat (i.e., have no structure) in which case there afeio Test Groupg.

TTCN allows the use of Test Step Groups and Default Groups, similar to the conceptof-Fest Groups, in ord
ture Tlest Steps and Defaults hierarchically. This hierarchical structure is optional.

8.2 [Test Group References
TTCN supports a naming structure that shows a conceptual grouping of(Test Cases. Test Groups can

Test Cases can also be stand alone (see ISO/IEC 9646-1:1991, clause 8, figure 9). The Test Group A
defing the structure of the test suite. Test Group References shallhave the following syntax:
235 TestGroupReference ::= [Suiteldentifier /"] {TestGroupldentifier "/}

EXAMPLE 3 - A Transport group reference: TRANSRORT/CLASSO/CONN_ESTAB/

8.3 Test Step Group References

er {o struc-

be nested.
eferences

8.3.1|Test steps may be explicitly identified in TTCN and used to structure Test Cases and other Test Steps. Alter-

nativgly Test Steps may be implicit within the behaviour description of a Test Case. Explicit Test Steps m3
ified gither

- logally within a Test Case or Test.Step behaviour description; or
- glbbally within a Test Step Library, which may be hierarchically structured into Test Step Groups.

NOTH - For example, a preamble‘may consist of just a few statement lines within a behaviour description of the T¢
which|case it is implicit.Alternatively, a preamble may be explicitly specified with its own behaviour description. If suc

y be spec-

bst Case, in
N an explicit

preanble is only of use withih.one Test Case, then it may be specified locally within that Test Case, but if it is of usp in several

Test Gases then it shouldbe specified in the Test Step Library.

8.3.2|Local Test Steps are identified simply by a tree identifier. Global Test Steps are identified by a Test
tifier. IGlobal Test'Steps also have a Test Step Group Reference, which shows the position of a Test Step
Step Library..The structure of the Test Step Library is independent of the structure of the test suite. Test §

Step iden-
n the Test
tep Group

References shall have the following syntax:
sxuix DEFINITION:

248 TestStepGroupReference ::= [Suiteldentifier "/"] {TestStepGroupldentifier "/"}

EXAMPLE 4 - Transport Test Step Group Reference: TRANSPORT/STEP_LIBRARY/CLASSO/CONN_ESTAB/

8.4 Default Group References
Default behaviours (if any) are located in a Default Library.

A Default Group Reference specifies the location of the Default in the Default Library, which may be hierarchically
shall have

structured. The Default Library has no influence on the test suite structure itself. Default Group References
the following syntax:
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SYNTAX DEFINITION:
258 DefaultGroupReference ::= [Suiteldentifier "/"] {DefaultGroupldentifier "/")

EXAMPLE 5 - Transport Default Group Reference: TRANSPORT/DEFAULT_LIBRARY/CLASS0/

8.5 Components of a TTCN test suite
An ATS written in TTCN shall have the following four sections in the order indicated:
a) Suite Overview (see clause 9),
whrch contains the rnformatron needed for the general presentation and understanding of the test suite, such as

which|contains the definitions or declarations of all the components that comprise the test suite (e.g., PCOs| Timers,

which|contains the declarations of values for the ASPs, PDUs, and their parameters usedin the Dynamic Rart. The

d) Dymamic Part (see clause 14),

which|comprises three sections that contain tables specifying test behaviour expressed mainly in terrms of the
occuriience of ASPs or PDUs at PCOs. These sections are

1) the Test Case dynamic behaviour descriptions;
2) allibrary containing Test Step dynamic behaviour deseriptions (if any);
3) allibrary containing Default dynamic behaviour descriptions (if any).

9 Test Suite Overview

The Test Suite Structure contains identification of the pertinent reterence documents, specification of the striicture of

uite, a brief descrrptron of its overall purpose, and references to the Test Group selection criteria.

a) the name of the test suite;
b) references to the relevant base standards;

c) a reference to the PICS proforma; ,

d) a reference to the partial PIXIT proforma (see ISO/IEC 9646-2:1991, clause 15);

€} an indication of the test method or methods to which the test suite applies, plus for the Coordinated Test Methods
a reference to where the TMP i is specified; -

f) other information which may aid understanding of the test suite, such as how |t has been derived; this should be
included as a comment;

12



https://standardsiso.com/api/?name=45035b656faaefa8b52daad1afff20ca

ISO/IEC 9646-3 : 1992(E)

g) a list of Test Groups in the test suite (if any),
where the following information shall be supplied for each group:

1) the Test Group Reference,

where the first identifier may be the suite name, and each successive identifier represents further conceptual
ordering of the test suite. Test Groups shall be listed in the order that their corresponding Test Cases appear in
the ATS. Furthermore, they shall be ordered such that every group within a single group immediately follows that
group. All Test Groups in the test suite shall be listed;

2) an optional selection expression identifier,

pression evaluates to TRUE then Test Cases in that group shall be selected for execution dependling on the
aluation of the selection expressions relevant to subgroups of that group and/or individual Test Cases. Omis-
on of a selection expression identifier is equivalent to the Boolean value TRUE; :

) the Test Group Objective,
hich is an informal statement of the ob;ectfve of the Test Group;
) a page number

providing the location of the first Test Case of the group in the ATS. Thepage number listed with each Test Group
eference in the Test Suite Structure table shall be the page number of the first Test Case behaviour gescription

im the group. :
This {nformation shall be provided in the format shown in the following proforma:

Test Suite Structure

ite Name : Suiteidentifier
ndards Ref 1 FreeText
CS Ref : FreeText
XIT Ref : FreeText
Tpst Method(s) : FreeText
Comments : [FreeTexi]
Test Group Reference ’ Selection Ref Test Group Objective Rage Nr |
TestGroupReference [SelectExpr- FreeText. | Number
Identifier] '

Proforma 1 - Test Suite Structure

SYNTAX DEFINITION:;

3  Suiteldentifier ::= Identifier
235 TestGroupReference ::= [Suiteldentifier "/"] {TestGroupldentifier "/"}
83 SelectExpridentifier ::= Identifier

13
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9.3 Test Case Index

The Test Case Index contains a complete list of all Test Cases in the ATS. The following information shall be provided
for each Test Case:

a) an optional Test Group Reference (if the ATS is structured into Test Groups),

which defines where in the test suite group structure the Test Case resides. If the group reference for a Test Case
is missing, then the Test Case is assumed to reside in the same Test Group as the previous Test Case in the index.
Test Groups shall be listed in the order in which they exist in the ATS. An explicit Test Group Reference shall be
provided for the first Test Case of each group. An explicit Test Group Reference shall also be provided for each
Test Case that immediately follows the last Test Case of the Test Group; this is necessary if a Test Group contains
both Test Groups and Test Cases; '

b) the| Test Case name,

which| shall be the identifier provided in the Test Case dynamic behaviour table. Test Cases shall be listed in the
. order [in which they exist in the ATS; ‘

¢) an pptional selection expression identifier,

which| references an entry in the Test Case Selection Expression Definitions table used-to determine if the Test
Case|shouid be selected for execution. This column may contain the identifier of a selection expression applicable
to the| Test Case. If a selection expression identifier is provided, and the referenced sélection expression gvaluates
to FALSE, then the Test Case shall not be selected for execution. If the selection expression evaluates o TRUE
then the Test Case shall be selected for execution depending on the evaluationof the selection expressions for the
Test Groups containing the Test Case. A Test Case is selected if the sgléction expression for the Test Case, and
all grqups containing the Test Case, evaluate to TRUE. Omission of a'selection expression identifier is equivalent
to the|Boolean value TRUE;

d) a description of the Test Case,
whichlis possibly a shortened form of the test purpose;
€) a ppge number,

providing the location of the Test Case in the ATS.. The page number listed with each Test Case Identifigr in the
Test CGase Index table shall be the page number of-the corresponding Test Case behaviour description.

This infgrmation shall be provided in the format shown in the following proforma:

Test Case Index

Test Group Reference Test Case Id | Selection Ref Description Page Nr
[TestGroupReference] TestCase [SelectExpr- FreeText Number
Identifier Ideniifier]

Proforma 2 - Test Case Index

SYNTAX DEFINITION:
235 TestGroupReference ::= [Suiteldentifier "/"] {TestGroupldentifier "/"}
233 TestCaseldentifier ::= identifier
83 SelectExpridentifier ::= Identifier

14
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9.4 Test Step Index

The Test Step Index contains a complete list of all Test Steps in the ATS. The following information shall be provided
for each Test Step:

a) an optional Test Step Group Reference, (if the ATS is structured into Test Step Groups),

which defines where in the Test Step Library structure the Test Step resides. If the group reference for a Test Step
is missing, then the Test Step is assumed to reside in the same group as the previous Test Step in the index. Test
Step Groups shall be listed in the order in which they exist in the ATS. An explicit Test Step Group Reference shall
be provided for the first Test Step of each group. An explicit Test Step Group Reference shall also be provided for
each Test Step that immediately follows the last Test Step of the group; this is necessary if a Test Step Group con-
tains both Test Step Groups and Test Steps;

b) the Test Step name,

which shall be the identifier provided in the Test Step dynamic behaviour table. Test Steps shall be listed in the
order in which they exist in the ATS;

¢) 4 description of the Test Step,
whith is possibly a shortened form of the Test Step Objective;
d) 4 page number,

proViding the location of the Test Step in the ATS. The page number listed with each Test Step Identifier |in the Test
Step Index table shall be the page number of the corresponding Test Step.behaviour description;

This ihformation shall be provided in the format shown in the following praforma:

Test Step Index

Test Step Group Reference Test Stepld Description Page Nr
[TestStepGroupReference] TestStep FreeText | Number
: Identifier

Proforma 3 - Test Step Index

g TestStepGroupReference ::= [Suiteldentifier "/"] {TestStepGroupldentifier "/7}
TestStepldentifier ::= [dentifier

The rovided for

each Default:
a) an optional Default Group Reference, (if the ATS is structured into Default Groups),

which defines where in the Default Library structure the Default resides. If the group reference for a Default is miss-
ing, then the Default is assumed to reside in the same group as the previous Default in the index. Defaults shall be
listed in the order in which they exist in the ATS. An explicit Default Group Reference shall be provided for the first
Default of each group. An explicit Default Group Reference shall also be provided for each Default that immediately
follows the last Default of the group;

b) the Default name,

15
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which shall be the identifier provided in the Default dynamic behaviour table. Defaults shall be listed in the order in
which they exist in the ATS;

¢) a description of the Default,
which is possibly a shortened form of the Default Objective;
d) a page number,

providing the location of the Default in the ATS. The page number listed with each Default Identifier in the Default
Index table shall be the page number of the corresponding Default behaviour description.

This information shall be provided in the format shown in the following proforma:

Default Index

Defauit Group Reference Defauiltid Description

[DefaultGroupReference] Default FreeText
. Identifier

Proforma 4 - Defauit Index

S!‘[\_ITA)‘ DEFINITION:

258 DefaultGroupReference ::= [Suiteldentifier "/"] {DefaultGroupldentifier "/"}
257 Defaultidentifier ::= Identifier

16
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10 Declarations Part

10.1 Introduction

The purpose of the declarations part of the ATS is to define and declare all the components used in the test suite.
The following components of an ATS referenced from the overview part, the constraints part and the dynamic part
shall have been declared in the declarations part. These components are

a) definitions:
1) Test Suite Types (see 10.2.3);
2) Test suite operations (see 10.3.4);
b) parameterization and selection of Test Cases:
) Test Suite Parameters (see 10.4);
) Test Case Selection Expressions (see 10.5);
¢) [declarations/definitions:
) Test Suite Constants (see 10.6);
) Test Suite Variables (see 10.7.1);
B) Test Case Variables (see 10.7.3);
} PCO s (see 10.8);
) Timers {see 10.9);
6) ASP types (see 10.10);
) PDU types (see 10.11);
) Aliases (see 10.15).

TTCN supports a number of predefined types and niechanisms that allow the definition of specific Test Suite Types.
Thesge types may be used throughout the test suite and may be referenced when Test Suite Parameterg, Test Suite

A nymber of commonly used types are predefined for use in TTCN. All types defined in ASN.1 and in this(clause may
be rgferenced even though they danot appear in a type definition in a test suite. All other types used in|a test suite
shal| be declared in the Test Sulite Type definitions, ASP definitions or PDU definitions and referenced ky name.

a) INTEGER predefined type: a type with distinguished values which are the positive and neggative whole

V lues of type lNTEGER shall be denoted by one or more digits; the first digit shall not be zero unlesslthe value is

c)
more bits.

Values of type BITSTRING shall be denoted by an arbitrary number (possibly zero) of zeros and ones, preceded
by a single " and followed by the pair of characters 'B;

EXAMPLE 6 - '01101'B
d) HEXSTRING predefined type: a type whose distinguished values are the ordered sequences of zero, one, or
more HEX digits, each corresponding to an ordered sequence of four bits.
Values of type HEXSTRING shall be denoted by an arbitrary number (possibly zero) of the HEX digits:
0123456789ABCDEF

270, one, or

17
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preceded by a single ' and followed by the pair of characters 'H; each HEX digit is used to denote the value of a
semi-octet using a hexadecimal representation;

EXAMPLE 7 - 'ABO1D’H

e) OCTETSTRING predefined type: a type whose distinguished values are the ordered sequences of zero or a
positive even number of HEX digits (every pair of digits corresponding t0 an ordered sequence of eight bits).

Values of type OCTETSTRING shall be denoted by an arbitrary, but even, number (possibly zero) of the HEX digits:

0123456789ABCDEF

EXAMPLE 8 - FF96'0
acterString predefined types: types whose distinguished values are zero, one, or more-charactgrs from

IEC 8824:1990.

Values

Table 2 - Predefined CharacterString Types

NumericString

PrintableString

TeletexString (i.e., T61 String)
VideotexString

VisibleString (i.e., 150646 String)
IA5String

GraphicString

GeneralString

charagter set referenced by the CharacterString type, preceded and followed by double quote ( *); if the
terString type includes the character double quote)this character shall be represented by a pair of double
the depotation of any value.

SYNTAX DEFINITION:

332
333

338
339
340
341
342
343
344
345
346
347
348
349
350
351
352

18

edefinedType = INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString

P

C

GlaphicString | GeneralString
Number ::= (NonZeroNum {Num} ) |0
NpnZeroNum =:=1{2|3]4/5(6]|7|8|9
Num ::= 0 | NonZeroNum
BooleanValue ::= TRUE | FALSE
Bstring ::= """ {Bin/{Wildcard} "" B

Bin ==01{1

Hstring ::=""{Hex | Wildcard} "" H

Hex :=Num|A]|B|C|D]E|F
Optring z:= "" {Oct | Wildcard} ™" O

character set; the CharacterString fypes listed in table 2 may be used; they are defineddn’clause 31

of CharacterString types shall be denoted byan arbitrary number (possibly zero) of characters f

lue of a

of 1SO/

fom the
Charac-
juote in

naracterString ::= NumericString:| \PrintableString | TeletexString | VideotexString | VisibleString | IA5String |

Ott= X
Cstring ::= """ {Char | Wildcard | "\"} ™"

Char ::= /* REFERENCE - A character defined by the relevant character string type */
Wildcard = AnyOne | AnyOrNone

AnyOne ::="?7"

AnyOrNone = "*"
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10.2.3 Test Suite Type Definitions
10.2.3.1 Introduction

Type definitions to be used as types for data objects and as subtypes for structured ASPs, PDUs etc. can be intro-
duced using a tabular format and/or ASN.1. Wherever types are referenced within Test Suite Type definitions those
references shall not be recursive (neither directly or indirectly).

10.2.3.2 Simple Type Definitions using tables
To define a new Simple Type, the following information shall be provided:

: 1992(E)

a)
b)
wh
thal

C W =T Ny -

This

27
29
331
337
333

331

name for e type;
he base type,

ere the base type shall be a predefined type or a Simple Type. The base type is followed by.the typd
t shall take one of the following forms:

) a list of distinguished values of the base type; these values comprise the new type;
) a specification of a range of values of type INTEGER; the new type comprises.thevalues includin

'Y may be used instead of a value indicating that there is no upper boundary-of lower boundary;
) a specification of a particular length or length range of a predefined or test-suite string type; the leng

pper bound shall be used.
nformation shall be provided in the format shown in the followiag proforma:

restriction

 the lower

oundary and the upper boundary specified in the range. In order to specify an infinite range, the keyword INFIN-

th value(s)

hall be interpreted according to table 4; only non-negative INTEGER literals or the keyword INFINITY for the

Simple Type Definitions

Type Name Type Definition

SimpleTypeidentifier Type&Restriction

Proforma 5 - Simple Type Definitions

FINIT!

SimpleTypeldentifier ::= |dentifier

Type&Restriction’::= Type [Restriction)

Type ::= PredefinedType | ReferenceType

PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString

GtaphicString | GeneralString
ReferenceType 1= TS_Typeldentifier | ASP_ldentifier | PDU_ldentifier

CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | A§String |

335 TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier

30
31
32
33
34
35
36
37
38

Restriction ::= LengthRestriction | IntegerRange | SimpleValueList
LengthRestriction ::= SingleTypeLength | RangeTypelength
SingleTypeLength ::= "["Number "]"

RangeTypelength ::= "[" LowerTypeBound To UpperTypsbound "
IntegerRange ::= "(” LowerTypeBound To UpperTypebound ")"
LowerTypeBound ::= [Minus] Number | Minus INFINITY

UpperTypebound ::= [Minus] Number | INFINITY

Tou=TO|"."

SimpleValueList::= "(" [Minus] LiteralValue {Comma [Minus] LiteralValue} ")"

19
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Where a range is used in a type definition either as a value range or as a length range (for strings) it shall be stated
with the lower of the two values on the left. An integer range shall be used only with a base type of INTEGER or a
type derived from INTEGER. In the latter case, integer range shall be a subrange of the set of values defined by the
base type.

Where a value list is used, the values shall be of the base type and shall be a true subset of the values defined by the
base type. Where a length restriction is used, the set of values for a type defined by this restriction shall be a true
subset of the values defined by the base type.

EXAMPLE 9 - Simple Test Suite Type definitions

Simple T Definiti
Type Name Type Definition Comments
Transport_classes INTEGER(0, 1, 2, 3, 4) classes that may be used for transport

layer connection
String5 IA5String[5] string of length 5
SeqNumbers INTEGER(0..127) all nu"jt?ers from 0 to }27
PositiveNumbers ; INTEGER(1..INFINITY) all positive INTEGER pumbers
String10to20 IA5String [10 .. 20] string, min. length10"characters and
max. length 20.characters -

10.2.3.3 Structured Type Definitions using tables

Structured Types can be defined in the tabular form to be used for declaring structured objects as subtypgs within
ASP and PDU definitions and other Structured Types etec.

The follpwing information shall be supplied for each Structured Type:
a) its name,

wherg appropriate the full name, as given in the relevant pratocol standard, shall be used; if an abbreviatior]is used,
then the full name shall follow in parentheses;

b) a lit of the elements associated with the Structuted Type,
wherg the following information shall be supplied for each element:
1) its name,

whepre the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, then
the full name shall follow in parentheses;

2) its type and an optional attribute,

where elements may be of a type of arbitrarily complex structure; there shall be no recursive references|(neither
diregtly nor indirectly); ;

the pptional element length restriction can be used in order to give the minimum and maximum length of an ele-
mert of a string type(see 10.12).

The elements of Structured Type definitions are conS|dered to be optional; i.e, in mstances of these typgs whole
elements may not be present

20
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This information shall be provided in the format shown in the following proforma:

Structured Type Definition

Type Name : Structld&Fullld
Comments : [FreeTexl]

Element Name Type Definition

Jel TonalR Atirib énc
1L Ty P TioonCo

Tl aanlel Q17
re1Hat

Proforma 6 - Structured Type Definition

SYNTAX TION:

42 | Structid&Fullld ::= Structldentifier [Fullldentifier]

44 | Structldentifier ::= Identifier

48 | Elemld&Fulild ::= Elemldentifier [Fullidentifier]

49 | Elemldentifier ::= Identifier

43 | Fullidentifier ::= "(" BoundedFreeText ")"

154 | Type&Atiributes::= (Type [LengthAtiribute]) | PDU

331| Type ::= PredefinedType | ReferenceType

332| PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString
333| CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5$tring |
GraphicString | GeneralString

334| ReferenceType = TS_Typeldentifier | ASP_ldentifier | PDU_Identifier

335| TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier
155| LengthAttribute ::= SingleLength | RangeLength

156/ SingleLength ::= "[" Bound "}"

157| Bound ::= Number | TS_Parldentifier| T.S_Constldentifier

158| RangeLength ::= "[" LowerBound To UpperBound "I’

159| LowerBound ::= Bound

37 |Tou=TO|"."

160| UpperBound ::= Bound |INFINITY

10.2.3.4 Test suite type definitions using ASN.1
Test Suite Types canbe specified using ASN.1 This shall be achieved by an ASN.1 definition using the ASIN.1 syntax
as delined in ISOUEC 8824. The following information shall be supplied for each ASN.1type:
a) its name,
whdre appropriate the full name, as given in the relevant protocol standard, shall be used; if an abbrgviation is
usefl,then the full name shall follow in parentheses;
b) the ASN-Ttype defimition,
which shall follow the syntax defined in ISO/IEC 8824. For identifiers within that definition the dash symbol (- ) shall
not be used. The underscore symbol (_ ) may be used instead. The type ndentrfler in the table header is the name
of the first type defined in the table body.
Types referred to from the type definition shall be defined in other ASN.1 type definition tables, be defined by ref-

erence in the ASN.1 type reference table or be defined locally in the same table, following the fll’S'[ type definition.
Locally defined types shall not be used in other parts of the test suite.

ASN.1 type definitions used within TTCN shall not use external type references as defined in ISO/IEC 8824 ASN.1
comments can be used within the table body. The comments column shall not be present in this table.

21
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This information shall be provided in the following proforma:

ASN.1 Type Definition

Type Name : ASN1_Typeld&Fullld
Comments : [FreeText]

Type Definition

ASNT_Type&tocal Types

Proforma 7 - ASN.1 Type Definition

SYNTAXIDEFINITION:

54  ASN1_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]
55 ASN1_Typeldentifier ::= Identifier
43 llidentifier ::= "(" BoundedFreeText ")"
57 N1_Type&LocalTypes ::= ASN1_Type {ASN1_LocalType}
58 N1_Type ::= Type
REFERENCE -Where Type is a non-terminal defined in ISO/IEC:8824 */
59 N1_LocalType ::= Typeassignment
REFERENCE -Where Typeassignment is a non-terminal défined in ISONEC 8824 */

h -

AMPLE 10 - An ASN.1 Test Suite Type definition:
ASN.1 Type Definition

Type Name : DATE_type
Comments : to illustrate the structure-of ASN.1 type definitions

Type Definition

SEQUENCE {
day DAY type,
monthh MONTH_ type,
year~ YEAR_type

}

-- local DAY \type
DAY _type:= INTEGER {first(1), last(31)}

--MONTH_type and YEAR_type are defined in other ASN.1 Type Definitions tables

10.2.3.5 ASN.1 Type Definitions by Reference

Types can be specified by a precise reference to an ASN.1 type defined in an OSI standard or by referencing an
ASN.1 type defined in an ASN.1 module attached to the test suite. The following information shall be supplied for each

type:
a) its name,
where this name may be used throughout the entire test suite. This name shall be specified without a Fullldentifier;
b) the type reference,
which shall follow the identifier rules stated in ISO/IEC 8824;

22
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c) the module identifier,

which consists of a module reference that shall follow the identifier rules stated in ISO/IEC 8824, and an optional
Objectldentifier; the module shall be unique within the domain of interest.

This information shall be provided in the following proforma:

ASN.1 Type Definitions By Reference

Type Name Type Reference Module Identifier

ASN1_Typeld&Fullld TypeReference Moduleldentifier

Proforma 8 - ASN.1 Type Definitions By Referencé

NT. IT

54 JASN1_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]

55 |ASN1_Typeldentifier ::= Identifier

43 |Fullldentifier := "(" BoundedFreeText ")"

63 [TypeReference ::= typereferance

/* REFERENCE -Where typereference is defined in ISO/IEC 8824:1990, subclause 8.2 */
65 |Moduleldentifier ::= Moduleldentifier

/* REFERENCE -Where Moduleldentifier is a non-terminal-defined in ISONEC 8824 */

Since the ASN.1 types imported from ASN.1 modules.€an contain identifiers, type references and value raferences
that follow the identifier rules in ISO/IEC 8824, they-¢an contain hyphens. To be able to use the imported gefinitions
in TTCN it is necessary to change the hyphens inlimported identifiers to underscore. This is done in the import proc-
ess.

EXAMPLE 11 - The following type definition in an ASN.1 module:

module-1 DEFINITIONS BEGIN
Type-1 = SEQUENCE { ~field1 Sub-Type-1,
field2 BIT STRING {first-bit(0), second-bit(1) } }
END
can be imported to TTCN with:

ASN.1 Type Definitions By Reference

Type Name Type Reference Module ldentifier Comments
Type.1 Type-1 module-1
Sub. Type_1 Sub-Type-1 module-1

The above reference definition of Type-1 is equivalent to the following definition:

ASN.1 Type Definition

Type Name : Type_1
Comments :

Type Definition

SEQUENCE { field1 Sub_Type_1,
field2 BIT STRING {first_bit(0), second_bit(1) } }
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10.3 TTCN operators and TTCN operations

10.3.1 Introduction

TTCN supports a number of predefined operators, operations and mechanisms that allow the definition of Test Suite
Operations. These operators and operations may be used throughout any dynamic behaviour descriptions and con-

straints.

10.3.2 TTCN operators
10.3.2.1 Introduction

The pre

defined operators fall into three categories:

a) arifhmetic;

b) rel
¢) Bo

The pre
a paren

Within g
appear
SYNTAY

321 4

323
324

10.3.2.2
The pre

They rg
ators sh
Named

The res

Inthec
of using

The res

322 £ultiply0p s:= " | "/"| MOD | AND

htional,
blean.

thesized expression has the highest precedence for evaluation.

Table 3 - Precedence of Operators

highest ()
Unary |+ - NOT
*/ MOD AND
Binary [+ - OR
lowest = < > <> SEi\<=

ny row in table 3, the listed operators have equal precedenge. If more than one operator of equal pre
n an expression, the operations are evaluated left to right.

DEFINITION:
\ddOp = "+" | " | OR

naryOp ::="+" | "-" | NOT
elop::= W=I1 l W<l | l>l | Il<>n | H>=ll l n<=w
 Predefined arithmetic operators
defined arithmetic operators are:
||+", II_", "*ll" H/H’ MOD
present the operations-of addition, subtraction, multiplication, division and modulo. Operands of the

all be of type INTEGER (i.e., TTCN or ASN.1 predefined) or derivations of INTEGER (i.e., subrange
Values shall nat be used within arithmetic expressions as operands of operations.

ult type of arithmetic operations is INTEGER.

hse whereplus (+ ) or minus ( - ) is used as the unary operatdr the rules for operands apply as well. T
the, minus operator is the negative value of the operand if it was positive and vice versa.

Litef performing the division operation (/) on two INTEGER values gives the whole INTEGER value

cedence of these operators is shown in table 3. Parentheses may be used to group opgrands in expfessions,

cedence

se oper-
. ASN.1

he result

resulting

from div

[T 4l FANUIET Wie of acdnS el = S WENAY i £ " v (IR
Iy W THoUIN T ERGL.T VY IS STCLUTRI LT, TAaLHUTTD dET UlsUATUTU .

The result of performing the MOD operation on two INTEGER values gives the remainder of dividing the first INTE-
GER by the second. )

10.3.2.3 Predefined relational operators

The pre

defined relational operators are:

- I ll<" l ">" I "<>" ll>=" ll<=ll

They represent the relations of equality, less than, greater than, not equal to, greater than or equal to and less than
or equal to. Operands of equality ( =) and not equal to { <>) may be of an arbitrary type. The two operands shall be
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compatible. All other relational operators shall have operands only of type INTEGER or derivatives of INTEGER. The
result type of these operations is BOOLEAN.

In string comparisons BITSTRING, HEXSTRING, OCTETSTRING and all kinds of CharacterStrings may contain the
wildcard characters AnyOrNone ( * ) and AnyOne ( ? ). In this case the comparison is performed according to the
pattern matching rules defined in 11.6.5.

10.3.2.4 Predefined Boolean operators
The predefined Boolean operators are
NOT AND OR

They répresent the operations of negation, Togical AND and Togical OR. Their operands shall be of type B OLEAN
(TTCN[or ASN.1 or predefined). The result type of the Boolean operators is BOOLEAN.

The logical AND returns the value TRUE if both its operands are TRUE; otherwise it returns the value FALSE. The
logical|OR returns the value TRUE if at least one of its operands is TRUE; it returns the value FALSE only if both
operar]ds are FALSE. The logical NOT is the unary operator that returns the value TRUE if |ts operand wag of value
FALSH and returns the value FALSE if the operand was of value TRUE.

10.3.3| Predefined operations

10.3.3{1 Introduction

The predefined operations fall into two categories:
a) cgnversion;
b) others

Predeflned operations may be used in every test suite. They do notrequire an explicit definition using a Test Suite
Operation Definition table. When a predefined operation is invoked

a) the number of the actual parameters shall be the same as the number of the formal parameters; and
b) each actual parameter shall evaluate to an element ofiis corresponding formal parameter’s type; and
c) all variables appearing in the parameter list shall be:bound.
Each df the predefined operations is presented in the following format:
OPERATION_NAME (FORMAL_PARAMETER _LIST) = RESULT_TYPE
10.3.32 Predefined conversion operations
10.3.322.1 TTCN supports the following predefined operat|ons for type conversions:
a) HEX_TO_INT converts HEXSTRING to INTEGER;
b) BIT_TO_INT converts BITSTRING to INTEGER,;
¢) INT_TO_HEX converts INTEGER to HEXSTRING;
d) INT_TO_BIT convertS\INTEGER to BITSTRING.

These |operations provide encoding rules within the context of the operations only. It is invalid to assue these
encoding rules applyoutside the domain of the operations in TTCN. .

10.3.3.2.2 HEX TO_INT(hexvalue:HEXSTRING) = INTEGER
This operation-converts a single HEXSTRING value to a single INTEGER value.

For thg purposes of this conversion, a HEXSTRING shall be interpreted as a positive base 16 INTEGER vhlue. The
rightmoSTHEX QIgITis Ieast significant, the leftmost HEX digit is the most significant. The HEX digits U F Tepresent
the decimal values 0 ... 15 respectively. :

10.3.3.2.3 BIT_TO_INT(bitvalue:BITSTRING) = INTEGER
This operation converts a single BITSTRING value to a single INTEGER value.

For the purposes of this conversion, a BITSTRING shall be interpreted as a positive base 2 INTEGER value. The
rightmost BIT is least significant, the Ieftmost BIT is the most S|gn1f|cant The bits 0 and 1 represent the decimal val-
ues 0 and 1 respectively.

10.3.3.2.4 INT_TO_HEX(intvalue, slength:INTEGER) = HEXSTRING
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This operation converts a single INTEGER value to a single HEXSTRING value. The resulting string is slength HEX
digits long.

For the purposes of this conversion, a HEXSTRING shall be interpreted as a positive base 16 INTEGER value. The
rightmost HEX digit is least significant, the leftmost HEX digit is the most significant. The HEX digits 0 ... F represent
the decimal values 0 ... 15 respectively.

If the conversion yields a value with fewer HEX digits than specified in the second parameter, then the HEXSTRING
shall be padded on the left with zeros.

A test case error shall occur if the intvalue is negative or if the resulting HEXSTRING contains more HEX digits than
specified in the second parameter
10.3.3.2.5 INT_TO_BIT(intvalue, slength:INTEGER) = BITSTRING

This opgration converts a single INTEGER value to a single BITSTRING value. The resulting string is sfength bits
long.

For the jpurposes of this conversion, a BITSTRING shall be interpreted as a positive base 2, INTEGER vaue. The
rightmogt BIT is least significant, the leftmost BIT is the most significant. The bits 0 and 1 représent the decimal values
0 and 1 [respectively.

If the copversion yields a value with fewer bits than specified in the second parameter,then the BITSTRING shall be
padded fon the left with zeros. :

A test case error shall occur if the intvalue is negative or if the resulting BITSTRING contains more bits than gpecified
in the second parameter.

10.3.3.3 Other predefined operations
TTCN ajso defines the following predefined operations:
a) IS_|PRESENT;
b) NUMBER_OF_ELEMENTS;
c) IS_CHOSEN;
d) LENGTH_OF;
10.3.3.3.1 IS_PRESENT(DataObjectReference) =-BOOLEAN

As an drgument the operation shall take a reference to a field within a data object only if it is defined as being
OPTIONAL or if it has a DEFAULT value. The-field may be of any type. The result of applying the operatipn is the
BOOLERAN value TRUE if and only if the valde of the field is present in the actual instance of the data object. Other-
wise theg result is FALSE. '

The argiment of the operation shall have the format as defined in 10.3.4.

XAMPLE 12 - Use of IS -PRESENT:

iff received_PDU is of ASN:1 type

SEQUENCE { field_1 INTEGER OPTIONAL,
field_2 SEQUENCE OF INTEGER}

then, the operation call
IS_PRESENT(received_PDU.field_1)

evaluates'to TRUE if field_1 in the actual instance of received_PDU is present.
10.3.3.32-NUMBER_OF_ELEMENTS(DataObjectReference) = INTEGER

The operation Teturmns the actual number of elements of g data opject thatis of type ASNTSEQUENCEOF or SET
OF. The operation shall not be applied to data objects or fields of data objects other than of ASN.1 type SEQUENCE
OF or SET OF. The argument of the operation shall have the format as defined in 10.3.4.
EXAMPLE 13 - Use of NUMBER_OF_ELEMENTS:
if received_PDU is of ASN.1 type
SEQUENCE { field_1 INTEGER OPTIONAL,
field_2 SEQUENCE OF INTEGER }

then, the operation call
NUMBER_OF_ELEMENTS(received_PDU.field_2)
returns the number of elements of the SEQUENCE OF INTEGER within the actual data object received_PDU.
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10.3.3.3.3 IS_CHOSEN(DataObjectReference) = BOOLEAN

The operation returns the BOOLEAN value TRUE if and only if the data object reference specifies the variant of the
CHOICE type that is actually selected for a given data object. Otherwise the result is FALSE. The operation shall not
be applied to data objects or fields of data objects other than the of ASN.1 type CHOICE. The argument of the oper-
ation shall have the format as defined in 10.3.4.
EXAMPLE 14 - Use of IS_CHOSEN:
if received_PDU is of ASN.1 type
CHOICE { p1 PDU_typet,
p2 PDU type2,
p3 PDU_type }

hen, the operation call

IS_CHOSEN(received_PDU.p2)
returns TRUE if the actual instance of received_PDU carries a PDU of the type PDU_type2.
10.3.3.8.4 LENGTH_OF(DataObjectReference) = INTEGER

The opkration returns the actual length of a data object that is of type BITSTRING, HEXSTRING, OCTETSTRING or
CharagterString. The units of length for each string type are defined in table 4. The argument of the operation shall
have the format as defined in 10.3.4.

The operation shall not be applied to data objects or fields of data objects otherthan of BITSTRING, HEXETRING,
OCTETSTRING or CharacterString.

EXAMPLE 15 - Use of LENGTH_OF

f S=‘010'B then LENGTH_OF(S) returns 3

f S='F3'H then LENGTH_OF(S) returns 2

f S="F2'0 then LENGTH_OF(S) returns 1

f S="EXAMPLE" then LENGTH_OF(S) returns 7

10.3.4 | Test Suite Operation Definitions .
Operatjons specific to a test suite may be introduced oy, the ATS specifier. To define a new operation, the following
information shall be provided:

a) a mame for the operation;

b) a list of the input parameters and their-types,

this i a list of the formal parameter names and types. Each parameter name shall be followed by a colon gnd then
the neme of the parameter’s type.

Whenn more than one parameter-of the same type is used, the parameters may be specified as a paramgter sub-
list. When a parameter sub-listis’'used, the parameter names shall be separated from each other by a comma. The
final parameter in the list shall be followed by a colon and then the name of the type of the parameter.

When more than one parameter and type pair (or parameter list and type pair) is used, the pairs shall be spparated
from each other by.-semicolons.

Only |predefined types and data types as defined in the Test Suite Type definitions, ASP type definitiong or PDU
type fdefinitions_may be used as types for formal parameters. PCO types shall not be used as formal parameter

typeq.

XAMPLE 16 - Parameter lists

BOOEN prmet: ]
(A:INTEGER; BIINTEGER; C:BOOLEAN)

(A, BINTEGER; C:BOOLEAN)

¢) the type of the result,

which shalt follow the rules for the parameter types in b);
d) a description of the operation,
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which shall consist of an explanation of the operation, plus at least one example showing an invocation and corre-
sponding result; the explanation shall begin by stating the operation name, followed by a parenthesized list contain-
ing the parameter names of the operation; this provides a “pattern” invocation for the operation.

This information shall be provided in the format shown in the following proforma:

Test Suite Operation Definition

Operation Name : TS_Opld&ParList
Result Type : Type
Comments : [FreeText]

Description

FreeText

Proforma 9 - Test Suite Operation Definition
SYNTAX DEFINITION:

69 TS_Opld&ParList ::= TS_Opldentifier [FormalParList]

3381 Type ::= PredefinedType | ReferenceType

332 RredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString

333 (haracterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IASStting |
GraphicString | GeneralString

334 ReferenceType = TS_Typeldentifier | ASP_ldentifier],;PDU_ldentifier

335 TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier

An operation may be compared to a function invan ordinary programming language. However, the parameté rs to the
operatign shall not be altered as a result of any call of the operation and there shall be no side effects (e.g., np chang-
es to arly Test Suite or Test Case Variable): ‘

When a[ Test Suite Operation is invoked
a) thelnumber of the actual parameters shall be the same as the number of the formal parameters; and
b) eagh actual parameter shal) évaluate to an element of its corresponding formal parameter’s type; and
_ ¢) all yariables appearing in‘the parameter list shall be bound; and.
EXAMPLE 17 - Definition of the operation SUBSTR:

Test Suite Operation Definition

Operation Name : SUBSTR (source:lA5String; start_index, length:INTEGER)
Result Type : [A5String
Comments :

Description

SUBSTR(source, start_index, length) is the string of length lerigth starting from index start_index of
the source string source.
For example: SUBSTR("abcde",3,2) = "cd"

SUBSTR("abcde",1,3) = "abc”
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10.4 Test Suite Parameter Declarations

The purpose of this part of the ATS is to declare constants derived from the PICS and/or PIXIT which are used to
globally parameterize the test suite. These constants are referred to as Test Suite Parameters, and are used as a
basis for Test Case selection and parameterization of Test Cases.

The following information relating to each Test Suite Parameter shall be provided:
a) its name;
b} its type,
where the type shall be a predefined type, an ASN.1 type, a Test Suite Type or a PDU type;
¢) RICS/PIXIT entry reference,

whigh is a reference to an individual PICS/PIXIT proforma entry that will clearly identify where the vaiue fo be used
for this Test Suite Parameter will be found.

This information shall be provided in the format shown in the following proforma:

Test Suite Parameter Declarations

. ' Parameter Name Type PICS/PIXIT Ref

TS_Paridentifier Type FreeText

Proforma 10 - Test Suite'Parameter Declarations

SYNTAX DEFINITION:

77 | TS_Parldentifier ::= Identifier

331| Type ::= PredefinedType | ReferenceType

332| PredefinedType ::= INTEGER | BOOLEAN'| BITSTRING | HEXSTRING | OCTETSTRING | CharacterString
333| CharacterString ::= NumericString |(PrintableString | TeletexString | VideotexString | VisibleString | IA5$tring |-
GraphicString | GeneralString

! 334| ReferenceType .= TS_Typeldéntifier | ASP_Identifier | PDU_Identifier

”‘ 385| TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typstdentifier.

EXAMPLE 18 - Declaration of Test Suite Parameters: .

Test Suite Parameter Declarations

Parameter Name Type PICS/PIXIT Ref Comments

INTEGER

PAR1" PICS question xx
- PAR2 INTEGER PICS question yy
PAR3 INTEGER PIXIT question zz

10.5 Test Case Selection Expression Definitions

The purpose of this part of the ATS is to define selection expressions to be used in the Test Case selectlon process.
This part of the ATS shall meet the requirements of ISO/IEC 9646-2.

|

\ A selection expression is associated with one or more Test Groups and/or Test Cases by placing its identifier in the

I Test Case Selection Reference column of the Test Suité Structure and/or Test Case Index. An expressmn may be
referenced by more than one Test Group and/or Test Case. ;

Use of a selection expression shall be taken to mean that the Test Case is to be run if the selectuonexpressnon eval-
uates to TRUE. .
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The following information relating to each Test Case Selection Expression shall be provided:
a) its name; '
b) a selection expression,

which shall evaluate to a BOOLEAN value, and which shall use only literal values, Test Suite Parameters, Test
Suite Constants and other selection expression identifiers in its terms;

This information shall be provided in the format shown in the following proforma:

Test Case Selection Expression Definitions

Expression Name Selection Expression

SelectExpridentifier SelectionExpression

Proforma 11 - Test Case Selection Expression Definitionsk

SYNTAX DEFINITION:
83 SelectExpridentifier ::= Identifier
85 Sl:lectionExpression = Expression
10.6 Test Suite Constant Declarations

The purpose of this part of the ATS is to declare a set of names for values not derived from the PICS or PIXIT that
will be cbnstant throughout the test suite.

The follgwing information relating to each Test Suite Gonstant shall be provided:
a) its pame;
b) its Iype,

where| the type shall be a predefined type,/an ASN.1 type, a Test Suite Type or a PDU type;

c) its yalue,

where the terms in the value exptession shall not contain: Test Suite Variables or Test Case Variables; the value '
shall gvaluate to an element.of the type indicated in the type column.

This infgrmation shall be provided in the format shown in the following proforma:

n

Test Suite Constant Declarations

Constant Name Type Value

Type DeclarationValue

TS_Constldentifier

Proforma 12 - Test Suite Constant Declarations

SYNTAX DEFINITION:

90 TS_Constidentifier ::= Identifier
331 Type ::= PredefinedType | ReferenceType
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333 CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5String |

334
335
93

GraphicString | GeneralString

ReferenceType ::= TS_Typeldentifier | ASP_lidentifier | PDU_ldentifier
TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier
DeclarationValue ::= Expression

EXAMPLE 19 - Declaration of Test Suite Constants

Test Suite Constant Declarations

—ConstantName Typo Value Comments——
TS_CONST1 BOOLEAN TRUE
TS_CONST2 |IA5String "A string"
10.7 [TTCN variables
10.7.1| Test Suite Variable Declarations v
i. A test|suite may make use of a set of variables which are defined globally for the test-suite, and retain th
throughout the test suite. These variables are referred to as Test Suite Variables.

ATes
The o
a) ity
b) it
whe
C) ity
whel

of dg

valu
This i

5 name;

llowing information shall be provided for each variable declaration:

P type:
re the type shall be a predefined type, an ASN.1 type, a Test Suite Type or a PDU type;
b initial value (if any),

Fe the initial value column is used when it is desired to assign an initial value to a Test Suite Variable
bclaration; the terms in the value expression shallnot contain: Test Suite Variables or Test Case Vari
e shall evaluate to an element of the type indicated in the type column. Specifying an initial value is

formation shall be provided in the format'shown in the following proforma:

Suite Variable is used whenever it is necessary to pass information fromohe Test Case to another.

eir values

ht its point

imbles;the

optional.

Test Suite Variable Declarations

Value

Variable Name Type

TS_Varidentifier, Type [DeclarationValue]

Proforma 13 - Test Suite Variable Declarations

SYNTAXDEFINITION
97 TS_Varldentifier ::= Identifier
331 Type ::= PredefinedType | ReferenceType
332 PredefinedType ::= INTEGER | BOOLEAN | BITSTRING|HEXSTRINGIOCTETSTRING|CharacterStnng

b 333

334
335
93

CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5String |

GraphicString | GeneralString

ReferenceType = TS_Typeldentifier | ASP_ldentifier | PDU_Identifier
TS_Typeldentifier ::= SimpleTypeldentifier | Structldentifier | ASN1_Typeldentifier
DeclarationValue ::= Expression
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Since it is possible that any particular Test Case may be run independently of the others in the test suite, it is neces-
sary that the use made of Test Suite Variables does not make assumptions about the ordering of the Test Case ex-

ecution

EXAMPLE 20 - Declaration of Test Suite Variables:

Test Suite Variable Declarations

Variable Name Type Value Comments

state IASString "idle” Used to indicate the final sta-
ble state of the previous Test

Case, If any, In order 0 helg

use.

determine which preamble tp

10.7.2
Initially

a) at the point of declaration if an initial value is specified,;
b) when the Test Suite Variable appears on the left-hand side of an assignment statement (see 14.10.4);

Once a[Test Suite Variable has been bound to a value, the Test Suite Variable Will retain that value until e
bound tp a different value, or execution of the test suite terminates - whicheyer occurs first.

If an unbound Test Suite Variable is used in the right-hand side of an assignment, then it is a test case errof.

10.7.3

A test silite may make use of a set of variables which are declared globally to the test suite but whose scope is
to be log¢al to the Test Case. These variables are referred to ag>Test Case Variables.

The follpwing information shall be provided for each variable.declaration:

. a)its
b)its

wherq the type shall be a predefined type, an ASN.1 type, a Test Suite Type or a PDU type;

c)its

wherd the initial value column is used when it is desired to assign an initial value to a Test Case Variable af
of dedaration; the terms in the value.expression shall not contain: Test Suite Variables or Test Case Varia
value shall evaluate to an element.of the type indicated in the type column. Specifying an initial value is o

This infgrmation shall be provided in the format shown in the following proforma:

Binding of Test Suite Variables
Test Suite Variables are unbound. They may become bound (or be re-bound) in the following conte

est Case Variable Declarations

hame,
‘yp‘e!‘ o

initial value (if any),

ther it is

defined

its point

ples; the
ptional.

Test Case Variable Declarations

-Variable_ Name Type Value

TC_Varldentifier Type [DeclarationValue]

Proforma 14 - Test Case Variable Declarations

NOTE - Caution must be exercised when using Test Case Variables as local variables within a Test Step, in order to avoid usage
conflicts with other Test Steps or Test Case Variables. A test suite specifier may avoid such problems by adopting a naming con-
vention which will result in all such variables being uniquely named within a test suite.
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SYNTAX DEFINITION:

103
331
332
333

334
335
93

10.7.4 Binding of Test Case Variables

Initial

a) gt the point of declaration if an initial value is specified;
b) when the Test Case Variable appears on the left-hand side of an assignment statement(See 14.10.4

Once

bound to a different value, or execution of the Test Case terminates - whichever occurs first. At terming
Test Case, the Test Case Variable becomes re-bound to its initial. value, if one is‘gpéecified, otherwise i
unbound.

If an

10.8

This gart of the ATS lists the set of points of control and observation(PCOs) to be used in the test suite an
wherg in the testing environment these PCOs exist.

Then

methagd(s) identified in the Test Suite Structure table.

TTCN behaviour statements specified for execution at the UT PCO shall not place requirements beyond th
ified Ry ISO/IEC 9646-2.

nTT

- orje output queue for sending ASPs and/or PDUs

-on

Theo
IUT.

A SE
the IU

For th
by the

NOTE
The fq

a) if

TC_Varidentifier ::= Identifier
Type ::= PredefinedType | ReferenceType
PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString .

1992(E)

CharacterString ;= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5String |

GraphicString | GeneralString

ReferenceType ::= TS_Typeldentifier | ASP_Identifier | PDU_Ildentifier
TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier
DeclarationValue ::= Expression

y Test Case Variables are unbound. They may become bound (or be re-bound) in the following,eon

a Test Case Variable has been bound to a value, the Test Case Variable will retaimthat value unitil

PCO Declarations

umber of PCOs shall be as defined in ISOAEC 9646-1: 1991, 7.5, and ISOAEC 9646-2: 1991, 12.6,

DN the PCO model is based on two First In-First Out (FIFO) queues:

e input queue for receiving ASPs and/or PDUs
Ltput queue is assumed to be located within the underlying service-provider or in the case of the UT

ND event is successful bybeing passed from the LT to the service-provider, or by ,being passed fron
T.

e purpose of receiving events the tester has an input queue. All incoming events are queued and
tester in the same order they were received, and without loss of any events. :

- The queue modél is only an abstract model and is not intended to imply a specific implementation.
llowing infofmation shall be provided for each PCO used in the test suite:
5 name;

texts:

),
either it is
tion of the
becomes

nbound Test Case Variable is used in the right-hand side of an assignaient, then it is a test case efror.

d explains
or the test

0se spec-

within the
the UT to

brocessed

which is used in the behaviour descriptions to specify where particular events occur;

b)i

S type,
which is used to identify the service boundary where the PCO is located;

c) its role,
which is an explanation of which type of tester is placed at the PCO. The predefined identifier UT indicates

that

the PCO is an upper tester PCO and LT specifies a lower tester PCO.
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This info

rmation shall be provided in the format shown in the following proforma:

PCO Declarations

PCO Name PCO Type Role

PCO_lIdentifier PCO_Typeldentifier PCO_Role

SYNTAX

109 P
111 P

Proforma 15 - PCO Declarations

DEFINITION:

[CO_Identifier ::= Identifier
CO_Typeldentifier ::= Identifier

113 PCO_Role ::= UT | LT
EXAMPLE 21 - Declaration of PCOs
PCO Declarations
PCO Name PCO Type Role Comments

| TSAP LT Transport service access
point at the lower tester.

¥ SSAP uT Session service access
point at the upper tester.

Points of
events ¢
vided all

- at thq
- SAPs

When a
normally

NOTE - A
Applicatid

10.9 Timer Declarations

A test sU
a) the

control and observation are usually just SAPs, but in general can be any appropriate points at which
hn be controlled and observed. Howevet.it is possible to define a PCO to correspond to a set of SA
the SAPs (Service Access Point) comprising that PCO are

 same location (i.e., in the LT ordin'the UT);
of the same service.

PCO corresponds to several SAPs the appropriate address is used to identify the individual SAP. P
associated with one service access point of the (N-1) service-provider or the IUT.

PCO may not be retated to a SAP at all. This could be the case when a layer is composed of sublayers (e.
n layer, or in the lower layers, where a subnetwork point of attachment is not a SAP).

ite may make use of timers. The following information shall be provided for each timer:
limer name,

the test
Ps, pro--

Os are

., in the

b) the

pptional timer duration,

where the default duration of the timer shall be an expression which may be omitted if the value cannot be estab-
lished prior to execution of the test suite; the terms in the value expression shall not contain: Test Suite Variables
or Test Case Variables; the timer duration shall evaluate to an unsigned positive INTEGER value;

¢) the time unit,

where

the time unit shall be one of the following:

1) ps (i.e., picosecond);
2) ns (i.e., nanosecond);
3) us (i.e., microsecond);
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4) ms (i.e., millisecond);
5) s (i.e., second);
6) min (i.e., minute).
Time units are determined by the test suite designer and are fixed at the time of specification. Different timers may

use different units within the same test suite. If a PICS or PIXIT entry exists, the timer declaration shall specify the
same units included in the PICS/PIXIT entry.

This information shall be provided in the format shown in the following proforma:

Timer Declarations

Timer Name Duration Unit

Timerldentifier [DeclarationValue] TimeUnit

Proforma 16 - Timer Declarations

SYNTAK DEFINITION:

117 [Timerldentifier ::= Identifier
93 PeclarationValue ::= Expression-
120 [fimeUnit ::=ps | ns|us | ms|s| min

EXAMPLE 22 - Declaration of timers

Timer.Declarations

Timer Name Duration Unit Comments
wait 15 s General purpose wait.
no_response ‘ A min Used to wait for {UT to con-

nect or react to connection es-
tablishment, longer duration
than general purpose wait.
delay_time ms Gets value from PIXIT.
Duration to be established
during execution of the test
suite.

10.10 |ASP TypeDefinitions
10.10.1 introduction
The puppose of this part of the abstract TTCN test suite is to declare the types of ASPs that may be sent or|received

at the declared PCQOs. ASP type definitions may include ASN.1 type definitions, if appropriate
10.10.2 ASP Type Definitions using tables

The following information shall be supplied for each ASP:
a) its name,

where the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, then
the full name shall follow in parentheses;

b) the PCO type associated with the ASP,

where the PCO type shall be one of the PCO types used in the PCO declaration proforma. If only a single PCO is
defined within a test suite, specifying the PCO type in an ASP type definition is optional.

35


https://standardsiso.com/api/?name=45035b656faaefa8b52daad1afff20ca

ISO/IEC 9646-3 : 1992(E)

¢) a list of the parameters associated with the ASP,

where the following information shall be supplied for each parameter:
1) its name,
where either:

- the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, then the
full name shall follow in parentheses; or

- the macro symbol ( <- ) indicating that the entry in the type column identifies a set of parameters that is to be

inserted directly in the list of ASP parameters; the macro symbol shall be used only with Structured Types

deft f troctured Types defimitions;
2) its type and an optional attribute,

where parameters may be of a type of arbitrarily complex structure, including being specified as a Test Spite Type
er predefined, Simple Type, Structured Type or ASN.1 type); if a parameter is to be structured a a PDU,
its type may be stated either:

- as a PDU identifier to indicate that in the constraint for the ASP this parameter maybe-chained to a PDU con-

- &1s PDU to indicate that in the constraint for the ASP this parameter may be chained to a PDU constraint of any

in which case the specification may restrict the parameter to a particular length or a range according fo 10.12.
length values shall be interpreted according to table 4. The boundaries shall be specified in terms of non-
negative INTEGER literals, Test Suite Parameters, Test Suite Constants or the keyword INFINITY.

Y

The length specifications defined for the ASP parameter type'in the Test Suite Type definitions shall ngt conflict
with the length specifications in the ASP type definition, i.e;, the set of strings defined by a length restriction in an
ASP definition shall be a true subset of the set of strings.defined by the Test Suite Type definition.

The keyword INFINITY can be used as a value for the'upper boundary in order to indicate that there is ho upper
limit of length.

NOTE - It is usually unnecessary to restrict the length of ASP parameters, but in some cases this may be necessaty in order
to effectively restrict the length of a corresponding. PDU field in an underlying protocol.

The parameters of ASP type definitions are.considered to be optional, i.e., in instances of these types whole param-
etersimay not be present.

This information shall be provided inthe format shown in the following proforma:

ASP Type Definition
4-ASP Name : ASP-Id&Fullld
PCO Type :~{PCO_Typeldentifier]
Comments :_[FreeText]
Parameter Name Parameter Type = |iisiiiacomingents
ASP_ PaJ:[.d_Q;Marm Type& A tiributes |

Proforma 17 - ASP Type Definition

SYNTAX DEFINITION:
127 ASP_Id&Fullld ::= ASP_ldentifier [Fullldentifier]
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128
43

111
132
133
134
150
154
331
332
333

334
335
155
156
157
158
159
37

160

10.10
Thers

ISO/IEC 9646-3 : 1992(E)

ASP_ldentifier ::= Identifier

Fullldentifier ::= "(" BoundedFreeText ")"

PCO_Typeldentifier ::= Identifier

ASP_ParldOrMacro ::= ASP_Parld&Fulild | MacroSymbol

ASP_Parld&Fullld ::= ASP_Parldentifier [Fullldentifier]

ASP_Parldentifier ::= Identifier

MacroSymbol = "<-"

Type&Attributes::= (Type [LengthAttribute]) | PDU

Type ::= PredefinedType | ReferenceType

PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString
CharacterString = NumericString | PrinfableString | TeletexString [ VideotexString | VisibleString tring |
GraphicString | GeneralString

ReferenceType ::= TS_Typeldentifier | ASP_ldentifier | PDU_ldentifier
TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier
LengthAttribute ::= SingleLength | Rangel.ength

Singlel.ength ::= "[" Bound "J"

Bound ::= Number | TS_Parldentifier | TS_Constldentifier

Rangelength ::= "[" LowerBound To UpperBound ™"

LowerBound ::= Bound

To:=TO|"."

UpperBound ::= Bound | INFINITY

EXAMPLE 23 - T_CONNECTrequest Abstract Service Primitive

The figure below shows an example from the Transport Service [IS@ 8072]. This could be part of the set of ASPs
used to describe the behaviour of an abstract UT in a DS test suitéfor the Class 0 Transport. CDA,CGA and QOS
are Test Suite Types [ISO 8073].

ASP Type Definition

ASP Name : CONreq (T_CONNECTrequest)
PCO Type : TSAP

Comments :
Parameter Name Parameter Type Comments
Cda (Called Address) CDA .. of upper tester
Cga (Calling Address) CGA ... of lower tester
QoS (Quality of Service) QOs should ensure class 0 is used

Detailed Comments: ASP to be sent at Transport service access point

3 Use of Structured Types within ASP Type Definitions
are two possible relationships between a Structured Type and ASP definitions which refer to it, as follows:

ifla parameéter name is given in the definition, then the Structured Type referenced is a substructure. This allows
ihition.of ASPs containing a multi-level substructure of parameters;

i the macro symbol (< ) is used mstead ofa parameter name then this i is equ1valent to amacro expa nsion; the

onal level of

ubstructure

The macro symbol shall not be used on the same line as references to types defined in ASN.1 or Simple Types, i.e.,
only Structured Types defined in tabular form can be expanded into other Structured Types as macro expansions.

10.10.

4 ASP Type Definitions using ASN.1

Where more appropriate, ASPs can be specified in ASN.1. This shall be achieved by an ASN.1 definition using the
ASN.1 syntax as defined in ISO/IEC 8824. The following information shall be supplied for each ASN.1 ASP:

a) its name,
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where the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, then
the full name shall follow in parentheses;

b) the PCO type associated with the ASP,

where the PCO type shall be one of the PCO types used in the PCO declaration proforma. If only a single PCO is
defined within a test suite, specifying the PCO type in an ASP type definition is optional;

¢) the ASN.1 ASP type definition,

which shall follow the syntax defined in ISO/IEC 8824. For identifiers within that definition the hyphen symbol ( - )
shall not be used. The underscore symbol ( _) may be used instead. The ASP identifier in the table header is the

name pithe-firsttype-definedinthetable body-

Types| referred to from the ASP definition shall be defined in other ASN.1 type definition tables, be definef by ref-
erence in the ASN.1 type reference table or be defined locally in the same table, following the first.type definition.
Locally defined types shall not be used in other parts of the test suite.

ASN.1 comments can be used within the table body. The comments column shall not be present in this tgble.
This infgrmation shall be provided in the following proforma:

ASN.1 ASP Type Definition

ASP Name : ASP_Id&Fullld
PCO Type : [PCO_Typeldentifier]
Comments : [FreeText]

Type Definition

ASNT1_Type&LocalTypes

Proforma-18 - ASN.1 ASP Type Definition

SYNTAX|DEFINITION:
127 ASP_Id&Fullld ::= ASP_ldentifier [Fullldentifier]

43 ullldentifier ::= "(" BoundedFreeText ")"
111 RCO_Typeldentifier »:=\ldentifier
57 ASN1_Type&localTypes ::= ASN1_Type {ASN1_LocalType}
58 SN1_Type :=Type
REFERENCE -Where Type is a non-terminal defined in ISO/IEC 8824 */
59 ASN1_LecalType ::= Typeassignment
REFERENGE -Where Typeassignment is a non-terminal defined in ISOAEC 8824 */

10.10.5

ASPs can be specified by a precise reference to an ASN.1 ASP defined in an OSI standard or by referencing an
ASN.1 type defined in an ASN.1 module attached to the test suite. The following information shall be supplied for each
ASP:

a) its name,
where this name may be used throughout the entire test suite;
b) the PCO type associated with the ASP;

where the PCO type shall be one of the PCO types used in the PCO declaration proforma. If only a single PCO is
defined within a test suite, specifying the PCO type in an ASP type definition is optional;
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¢) the type reference,
which shall follow the identifier rules stated in ISO/IEC 8824;
d) the module identifier,

which consists of a module reference that shall follow the identifier rules stated in ISO/IEC 8824 and an optional
Objectidentifier.

This information shall be provided in the following proforma:

ASN.1 ASP Type Definitions By Reference

1992(E)

SYNTA

127
128
43
111
63

65

ASN.A
definiti
10.11
10.11.1

The pu
receivg

ASP Name PCO Type Type Reference | Module Identifier

ASP_ld&Fullld | [PCO_Typeldentifier] | TypeReference Moduleidentifier

Proforma 19 - ASN.1 ASP Type Definitions By Reference

X DEFINITION:

ASP_Id&Fullld ::= ASP_ldentifier [Fullldentifier]
ASP_ldentifier ::= Identifier

Fullldentifier ::= "(" BoundedFreeText ")"
PCO_Typeldentifier ::= Identifier

TypeReference ::= typereference
/* REFERENCE -Where typereference is defined in ISO/IEC 8824:1990, subclause 8.2 */

Moduleldentifier ::= Moduleldentifier
/* REFERENCE -Where Moduleldentifier is a non-terminal defined in ISO/NEC 8824 */

identifiers type references and valug teferences may contain hyphens. In order to be able to use
pns in TTCN it is necessary to chahge the hyphens to underscore (see A.4.2.1).

PDU Type Definitions

Introduction

rpose of this part of the) abstract TTCN test suite is to declare the types of the PDUs that may b
d either directly or-embedded in ASPs at the declared PCOs. PDU type definitions may include AS

definiti
with re

It is required to declare all fields of the PDUs that are defined in the relevant protocol standard, either ex
implicily by referring to encoding rules (ASN.1 encoding rules, if applicable).

The encoding of PDU fields shall follow that as defined in the relevant protocol specification.

10.11.

bns, if appropriate-PDU definitions define the set of PDUs exchanged with the IUT which are syntactig
bpect to the ATS.but not necessarily valid with respect to the protocol specification.

imported

B sent or

N.1 type
ally valid

plicitly or

PDU Type Definitions using tables

The definition of PDUs is similar to that of ASPs. The following information shall be supplied for each PDU:

a) its

name,

where the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, then
the full name shall follow in parentheses;

b) the PCO type associated with the PDU,

where the PCO type shall be one of the PCO types used in the PCO declarations; if a PDU is sent or received only
embedded in ASPs within the whole test suite, specifying the PCO type is optional; if only a single PCO is defined
within a test suite, specifying the PCO type in a PDU type definition is optional;
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¢) a list of the fields associated with the PDU,
where the following information shall be supplied for each field:

The flelds of PDU type definitions are consideredhto be optional, i.e., in instances of these types whole fi
not be present.

This information shall be provided in the format shown in the following proforma:

1) its name,

where either:
- the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used,
full name shall follow in parentheses; or

then the

- the macro symbol ( <- ) indicating that the entry in the type column identifies a set of fields that is to be inserted
directly in the list of PDU fields; the macro symbol shall be used only with Structured Types defined in the Struc-

tured-Fypedefinitions;

2) its type and an optional attribute;

where fields may be of a type of arbitrarily complex structure, including being specified as a Test Sdite Type

(either predefined, Simple Type, Structured Type or ASN.1 type); if a field is to be structured as a PDU

type may be stated either:
- &s a PDU identifier to indicate that in the constraint for the PDU this field may be chained to a PDU g
ofl a specific PDU type; or
- &s PDU to indicate that in the constraint for the PDU this field may be chained\te.a PDU constraint of
type;

and where the optional attribute is Length;

in which case the specification may restrict the field to a particular length or a range according to 1{
length values shall be interpreted according to table 4. The boundaries shall be specified in terms of non
INTEGER literals, Test Suite Parameters, Test Suite Constants©r the keyword INFINITY.

The length specifications defined for the PDU field type in the Test Suite Type definitions shall not co
the|length specifications in the PDU type definition, i.e., the set of strings defined by a length restriction
defjnition shall be a true subset of the set of strings defined by the Test Suite Type definition.

Thé keyword INFINITY can be used as a value for the.upper boundary in order to indicate that there is
limgt of length.

PDU Type Definition
PDU Name : PDU_Ild&Fuilld
PCO Type : [PCO. Typeldentifier]
Comments : [FreeText]
Field Name : Field Type

PDU_FieldidOrMacro

Type&Attributes

, then its
onstraint
any PDU
2. The
negative

nflict with
naPDU

no upper

Blds may

Proforma 20 - PDU Type Definition

SYNTAX DEFINITION:

144 PDU_Id&Fullld ::=-PDU_Ildentifier [Fullldentifier]
145 PDU_ldentifier ::= Identifier
43 Fullidentifier ::= "(" BoundedFreeText ")"
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111 PCO_Typeldentifier ::= Identifier

149 PDU_FieldldOrMacro ::= PDU_FieldId&Fullid | MacroSymbol

151 PDU_Fieldld&Fullld ::= PDU_Fieldldentifier [Fullldentifier]

152 PDU_Fieldidentifier ::= Identifier

150 MacroSymbol = "<-"

154 Type&Attributes::= (Type [LengthAttribute]) | PDU

331 Type = PredefinedType | ReferenceType

332 PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString

383 CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5String |
GraphicString | GeneralString

334 ReferenceType = TS_Typetdentifrer t ASP—tdentifrer PO U Identifier

385| TS_Typeldentifier ::= SimpleTypeldentifier | Structldentifier | ASN1_Typeldentifier

155| LengthAttribute ::= SingleLength | RangelLength

156| SingleLength ::="[" Bound "

157| Bound ::= Number | TS_Parldentifier | TS_Constldentifier

158| Rangelength ::= "[" LowerBound To UpperBound "]"

159| LowerBound ::= Bound

37 | Toz=TO|"."

160| UpperBound ::= Bound | INFINITY

EXAMPLE 24 - A typical PDU Type Definition

PDU Type Definition
PDU Name : INTC (Interrupt Confirm)
PCO Type : NSAP
Comments :
Field Name Field Type Comments
GFI BITSTRING General Format Identifier
LCGN BITSTRING Logical Channel Group Number
LCN BITSTRING Logical Channel Identifier
PTI OCTETSTRING Packet Type Identifier
EXTRA OQCTETSTRING To create long INTC packets
10.11|3 Use of Structured Types within PDU definitions
Therd are two possible relationships between a Structured Type and PDU definitions which refer to it, as ffollows:
a) if a field name is given-in‘the definition, then the Structured Type referenced is a substructure. This allows
defipition of PDUs containing a multi-level substructure of fields;
b) iff the macro symbol{ <- ) is used instead of a field name then this is equivalent to a macro expansior}; the entry

int

e PDU type definition expands directly to a list of fields without introducing an additional level of su
The macro symbolshall not be used on the same line as references to types defined in ASN.1 or Simple

pstructure.
Types i.e.,

only $tructured Fypes defined in tabular form can be expanded into other Structured Types as macro expansions.
10.1114 PDU Type Definitions using ASN.1
Where more appropriate, PDUs can be specified in ASN.1. This shall be achieved by an ASN.1 definition using the

ASN.1 syntax as defined in ISO/IEC 8824. The following information shall be supplied for each ASN.1 PDU:

a) it

S name,

where the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, then
the full name shall follow in parentheses; '

b) the PCO type associated with the PDU,

where the PCO type shall be one of the PCO types used in the PCO declarations; if a PDU is always sent or
received embedded in ASPs, then specification of the PCO type in the PDU type definition is optional; if only a
single PCO is defined within a test suite, then specification of the PCO type in the PDU type definition is optional;
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c) the ASN.1 PDU type definition,

which shall follow the syntax defined in ISO/IEC 8824. For identifiers within that definition the hyphen symbol ( -)
shall not be used. The underscore symbol ( _ ) may be used instead. The PDU identifier in the table header is the

name of the first type defined in the table body.

Types referred to from the PDU definition shall be defined in other ASN.1 type definition tables, be defined by ref-
erence in the ASN.1 type reference table or be defined locally in the same table, following the first type definition.
Locally defined types shall not be used in other parts of the test suite.

ASN.1 comments can be used within the table body. The comments column shall not be present in this table.

This infoemation-shall-be-providedinthe following proforma:
ASN.1 PDU Type Definition

PDU Name : PDU_ld&Fullld
PCO Type : [PCO_Typeldentifier]
Comments : [FreeTexi]

Type Definition

ASN1_Type&LocalTypes

Proforma 21 - ASN.1 PDU Type Definition

SYNTAX DEFINITION:

144 HADU_|d&Fulild ::= PDU_Identifier [Fullldentifier]

145 HADU_Identifier ::= ldentifier

43 ullldentifier ::= "(" BoundedFreeText ")"

111 HCO_Typeldentifier ::= Identifier

57 SN1_Type&LocalTypes ::= ASN1_Type’ {ASN1_LocalType}

58 ASN1_Type ::=Type

REFERENCE -Where Type i§ a hon-terminal defined in ISO/IEC 8824 */

59 ASN1_LocalType ::= Typeassignment
REFERENCE -Where.Typeassignment is a non-terminal defined in ISO/EC 8824 */

EXAMPLE 25 - An-FTAM ASN.1 Definition
ASN.1 PDU Type Definition

PDU Name : F_INIT (F_INITIALIZE_response)
PCO Type :
Comments :

Type Definition

SEQUENCGE {
state_result State_result DEFAULT success,
action_result Action_Result multiple success,
protocol_id Protocol_Version,
-- efc.
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.5 ASN.1 PDU Type Definitions by Reference

1992(E)

PDUs can be specified by a precise reference to an ASN.1 PDU defined in an OSI standard or by referencing an
ASN.1 type defined in an ASN.1 module attached to the test suite. The following information shall be supplied for
each PDU:

a) its name,

where this name may be used throughout the entire test suite;
b) the PCO type associated with the PDU;

where the PCO type shau be one of the PCO types used in the PCO declaratnons ifa PDU is sent or recelved only

c)th

whic
Objg
This in

SYNTAX DEFINITION:

n a test suite, specifying the PCO type in a PDU type defmmon is optional;
e type reference,

which shall follow the identifier rules stated in ISO/IEC 8824;

d) the module identifier,

h consists of a module reference that shall follow the identifier rules stated in ISO/AEC 8824 and a
ctldentifier.

s defined

h optional

formation shall be provided in the following proforma:

ASN.1 PDU Type Definitions By Reference

PDU Name PCO Type Type Reference | Module Identifier

PDU_Id&Fullld | [PCO_Typeldentifier] | TypeReference Moduleldentifier

Proforma 22 - ASN.1 PDU Type Definitions By Reference

144
145
43
111
63

65

ASN.1

PDU_Id&Fullld ::= PDU_Identifiet {Fullldentifier]

PDU_ldentifier ::= Identifier,

Fullidentifier ::= "(" BoundedFreeText ")"

PCO_Typeldentifier :i=ldéntifier

TypeReference ::=typereference

/* REFERENCE -Where typereference is defined in ISO/IEC 8824:1990, subclause 8.2 */
Moduleldentifier := Moduleldentifiet

/* REFERENCE -Where Moduleldentifier is a non-terminal defined in ISO/IEC 8824 */

identifiers type references and value references may contain hyphens. In order to be able to use

definit

imported

ohg)in TTCN it is necessary to change the hyphens to underscore (see A.4.2.1).

10.12

String length specifications

10.12.1 TTCN permits the specification of length restrictions on string types (i.e., BITSTRING, HEXSTRING, OCTET-
STRING and all CharacterString types) in the following instances:

a) when declaring Test Suite Types as a type restriction;
b) when declaring simple ASP parameters, PDU fields and elements of Structured Types as an attribute of the

para

meter, field or element type;

¢) when defining ASP/PDU or Structured Type constraints as an attribute of the constraint value.
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10.12.2 Length specifications can have the following formats:
a) [Length]
restricting the length of the possible string values of a type to exactly Length;
b) [MinLength TO MaxLength] or [MinLength .. MaxLength]
specifying a minimum and a maximum length for the values of a particular string type.

The length boundaries: Length, MinLength and MaxLength are of different complexity depending on where they are
used. In all cases, these boundaries shall evaluate to non-negative INTEGER values. For the upper bound the
keyword INFINITY may also be used to indicate that there is no upper limit for the length. Where a range length is

In the cpntext of constraints, length restrictions can also be specified on values of type SEQUENCE OB or|SET OF,
thus limiting the number of their elements.

The following table specifies the units of length for different string types:

Table 4 - Units of length used in field length specifications

Type Units of Length
BITSTRING Bits
HEXSTRING Hex digits
OCTETSTRING Octets
CharacterString Characters
SEQUENCE OF Elements of its base type
SET OF Elements of its'base type

Length [specifications shall not conflict, i.e., a restriction on a type (set of values) that is already restricted shall specify
a subrgnge of values of its base type.

EXAMPLE 26 - Length specification
Assume the following ASN.1 type definitions:

“type1 ::= OCTETSTRING [0 .. 25]

type2 ::=type1 [15 .. 24]
he length restriction on type2 is correct since(type2 comprises all OCTETSTRING values having a minimum lenpth
}f 15 and a maximum length of 24, which.is’a true subset of all OCTETSTRINGs of a maximum length of 25. Dn
he other hand:

type2 ::=type1{15 .. 30]
{s invalid since it contains values\not included in type1.

10.13 |ASP and PDU Definitions for SEND events

In ASP$ and/or PDUs that are sent from the tester, values for ASP parameters and/or PDU fields that are defined in
the Comstraints Part (see-clause 11, 12, 13) shall correspond to the parameter or field definition. This means

a) the value shall b&.of the type specified for that ASP parameter or PDU field; and
b) eaph value shall satisfy any relevant length restrictions associated with the type.

10.14 |ASP:and PDU Definitions for RECEIVE events

For ASPs-and/or PDUs received by the tester the ASP and/or PDU type defines the class of incoming ASPs and/or
PDUs t ;
if and only if

a) the ASP parameter and/or PDU field values are of the type specified in the ASP and/or PDU definition; and
b) the value satisfies any relevant length restrictions associated with the type.
In all other cases an incoming ASP and/or PDU does not match an event specification of that type.

In the case of substructured ASPs and/or PDUSs, either using Structured Types or ASN.1, the above rules apply to
the fields of the substructure(s) recursively. ‘
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10.15 Alias Definitions
10.15.1 Introduction

In order to enhance the readability of TTCN behaviour descriptions, an Alias may be used to h facilitate the renaming
of ASP and/or PDU identifiers in behaviour descriptions. This renaming may be done to highlight the exchange of

PDUs

embedded in ASPs.

The following information shall be provided for each Alias:

a)a

n Alias identifier;

b) its expansion,

whi
This i

SYNT.

168
170

10.15
The fq
a) g
an 4
b) A
it is
¢) al
beh

d) the expansion®f.an Alias shall follow the syntax rules for identifier as defined in the TTCN.MP.

th is itself an identifier.
nformation shall be provided in the format shown in the following proforma:

Alias Definitions

Alias Name Expansion

Aliasidentifier Expansion

Proforma 23 - Alias.Definitions
AX DEFINITION:

Aliasldentifier ::= Identifier
Expansion ::= ASP_ldentifier | PDU_Identifier

2 Expansion of Aliases
llowing rules shall apply:

\lias is delimited by any character (symbol) not allowed in a TTCN identifier;

liases are not transitive -if one Alias appears as the expansion of another Alias it shall not be expa)
a one pass expansion);

h Alias shall be used-only to replace an ASP identifier or a PDU identifier within a single TTCN statg
aviour tree, It shallbe used only in a behaviour description column; .

EXAMPLE 27 - Alias definition from a Transport Test Suite:

Alias Definitions

n Alias is an identifier that shall follow the syntax rules for identifier defined in the TTCN.MP. This means that

hded (i.e.,

ement in a

Alias Name Expansion Comments’

NOTE
lines.

CR N_DATArequest Alias forthe N_DATArequest ASP
used to carry a CR_TPDU -
Alias for the N_DATArequest ASP
used to carry a DR_TPDU
cc N DATAindication Alias for the N_DATAindication

: ” ASP used to carry a GC_TPDU

DR N_DATArequest

- Because Aliases are treated as macro expansions, the term Aliasldentifier does not appear in the. BNF for TTCN event
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11 Constraints Part

11.1 Introduction

An ATS shall specify the values of the ASP parameters and PDU fields that are to be sent or received by the test
system. The constraints part fulfils that purpose in TTCN.

The dynamic behaviour descriptions (see clause 14) shall reference constraints to construct outgoing ASPs and/or
PDUs in SEND events; and to specify the expected contents of incoming ASPs and/or PDUs in RECEIVE events.

Constraints can be specified in either of the two forms:
a) tabular constraints (see clause 12):
b) ASIN.1 constraints (see clause 13).

11.2 General principles

This suliclause describes the general principles and defines the mechanisms of how to build ¢enstraints fgr SEND
events and how to match RECEIVE events. These principles are common to both the tabularand ASN.1 jorms of
constraints.

Constra|nts are detailed specifications of ASPs and/or PDUs. Normally, each constraint is defined specifically for use
with either SEND events or RECEIVE events. Any given constraint may be usediinveither context, provided the

traint specification of an ASP and/or PDU shall have the same structure-as that of the type definition of that

If an ASP and/or PDU is substructured, then the constraints for ASPs and/or PDUs of that type shall have the same
tabular gtructure or a compatible ASN.1 structure (i.e., possibly with some groupings).

Structurgd Types expanded into an ASP or PDU definition by use ofthe macro symbol ( <- } are not considergd to be
substrugtures. Constraints for such ASPs or PDUs shall either have a completely flat structure (i.e., the elempents of
an expapded structure are explicitly listed in the ASP or PDUConstraint) or shall reference a corresponding gtructure
constraint for macro expansion.

Constraints specify ASP parameter and PDU field values using various combinations of literal values, datp object
referenges, expressions, ASN.1 constructed values, special matching mechanisms and references {o other
constraipts.

Values ¢f all TTCN or ASN.1 types can be-used in constraints. Expressions used in constraints shall evalyate to a
specific jalue when the constraint is used for sending or receiving events.

Whicheyer way the values are obtained; they shall correspond to the parameter or field entries in the ASP|or PDU
type defjnitions. This means

a) the|value shall be of the type specified for that parameter or field; and
b) thelength shall satisfy.any restriction associated with the type.

An expression in a constraint shall contain only literal values, Test Suite Parameters, Test Suite Constantg, formal
parameters and TestSuite Operations.

To facilifate staticchaining a (possibly parameterized) constraints reference is also allowed as a parametet or field
value.

Neither [Test Suite Variables nor Test Case Variables shall be used in constraints, unless passed a$ actual
parameters. In the latter case they shall be bound to a value and are not changed by the occurrence of a SEND or a
RECEIVE event.

Matching mechanisms are defined in 11.6.2.

11.3 Parameterization of constraints

Constraints may be parameterized. In such cases the constraint name shall be followed by a formal parameter list
enclosed in parentheses. The formal parameters shall be used to specify ASP parameter or PDU field values in the
constraint.

Each formal parameter name shall be followed by a colon and the name of the parameter’s type. If more than one
parameter of the same type is used, the parameter may be specified as a parameter sub-list. When a parameter sub-
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listis used, the parameter names shall be separated by a comma. The final parameter in the sub-list shall be followed
by a colon and the name of the parameter sub-list’s type. When more than one parameter and type pair (or parameter
sub-list and type pair) is used, the pairs shall be separated from each other by semicolons.

Literal values, Test Suite Parameters, Test Suite Constants, Test Suite Variables, Test Case Variables and PDU or
Test Suite Type constraints may be passed as actual parameters to a constraint in a constraints reference made from
a behaviour description. The parameters shall not be of PCO type or ASP type.

11.4 Chaining of constraints

Constraints may be chained by referencmg aconstraint as the value of a parameter or fleld in another constramt For
exampie Jetw A etence to a
T-CRR DU (Transport Connect Request PDU) PDU constrarnt ie, the T- CRPDU is chained to the N- DATA req ASP.

Constrints can be chained in one of two ways, either by

a) static chaining, where an ASP parameter value or PDU field value in a constraint is an explicit reference to
anotper constraint; or

b) dynamic chaining, where an ASP parameter value or PDU field value in a constraint isya-formal param%ter ofthe

congtraint. When such a constraint is referenced from a dynamic behaviour, the corresponding actual garameter
to the constraint is a reference to another constraint (see annex D for examples of static and dynamic chaining).

Whereyer constraints are referenced within constraints declarations, those references shall not be recursivg (neither
directly or indirectly).

11.5 Constraints for SEND events

Constrpints that are referenced for SEND events shall not include wildcards (i.e., AnyValue ( ? ) Or AnyOrQmit ( *))
unless|these are explicitly assigned specific values on the SEND event line in the behaviour description.

In tabular constraints, all ASP parameters and PDU fields are optional and therefore may be omitted using| the Omit
symbo|, to indicate that the ASP parameter or PDU field is to®e absent from the event sent.

In ASN.1 constraints, only ASP parameters and PDU fields declared as OPTIONAL may be omitted. Thesg may be
omitted either by using the Omit symbol or by simply. leaving out the relevant ASP parameter or PDU field

None gf the matching mechanisms defined in 11.6.2 eéxcept SpecificValue provides a value for an ASP parameter or
PDU field on a SEND event.

In casgs where ASN.1 values of type SET or(SET OF are used in a constraint, the values of the elements pf the set
shall bg sent in the order specified by the.relevant constraint.

11.6 Constraints for RECEIVE:events
11.6.1| Matching values

If a constraint is to be used. to construct the values of ASP parameters or PDU fields that a received ASI or PDU
shall match, it shall contain©only specific values evaluated as explained in 11.6.3, or special matching me¢hanisms
where |it is not desirable;or possible, to specify specific values. The matching mechanisms specify othet ways of
matching than “equabto-a specific value”.

An incoming ASP-and/or PDU matches a constraint used in a RECEIVE event if, and only if, all the ASP pgdrameters
and/or|PDU fields are of the type specified in the ASP and/or PDU definitions; if the value, alphabet and length
satisfigs any\restriction associated with the type; and if the ASP parameter and/or PDU field values correctly match
those ¢f the'constraint.

In the case of substructured ASPS and/or PDUS, either using Structured Types or ASN.T, the above rules shall apply
to the fields of the substructure(s) recursively.

NOTE - If a RECEIVE event is qualified by a Boolean expression, then a successful match means that both the incoming ASP
and/or PDU must match the constraint and that the qualifier must evaluate to TRUE.

11.6.2 Matching mechanisms

An overview of the supported matching mechanisms is shown in table 5, including the special symbols and the scope
of their application. The left hand column of this table lists all the ASN.1 types and TTCN equivalent types to which
these matching mechanisms apply. The matching mechanisms in the horizontal headings are arranged in four
groups:
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a) specific values;

b) special symbols that can be used instead of values;

¢) special symbols that can be used inside values;

d) special symbols which describe attributes of values.
Some of the symbols may be used in combination, as detailed in the following clauses.
The shaded area in table 5 indicates the mechanisms that apply to both predefined TTCN and ASN.1 types.

. Table 5 - TTCN Matching Mechanisms

VALUE ; INSTEAD OF VALUE INSIDE VALUE | ATTRIBUTES
3 | . o€ c _

© 5 ~ = o~ q:’ Q

3] o ~ 2 0 = $ - 0o Z\8 E
= 5 - 8 £ = o ¥ @ c £.% £

3] e=2 298 22 9 0 Q g =)

2 | S8 EgE£s 8§53 |E2s | §

TYPE 7 OO0 4«dqd>0CE O D 4 < Qa —

SEQUENCE e o o o e

SEQUENCE OF o e o o -9 o o o o .

SE ° e o o o o

SET OF ° o o 0 o o o o o o °

ANY ° o(® o o o

CHOICE . o 6 o o o

OBJECT ID L e o o o oo
In a constraint specification;.the matching mechanisms may replace values of single ASP parameters or PDU fields
or everf the entire contents,of an ASP or PDU.
NOTE -|When these matching mechanisms are used srngly orin combrnatron many protocol restrictions can be specffied-in the
constraints, thereby avoiding undesirable computatron details in the behaviour part.

11.6.3
This is.
constrg

Specific Value
the basi¢ matching mechanism. Specific values in constraints are expressions. Unless otherwise sp|

if, the ir

int ASP parameter or PDU field matches the correspondrng rncomrng ASP parameter or PDU field if,

Ecified, a
and only

constraint evaluates.

Two values of a tabular ASP, PDU or Structured Type, or of ASN.1 SEQUENCE or SEQUENCE OF are considered
the same if each of their parameters fields or elements match and are in the same order. For ASN.1 SET and SET
OF types two values are the same if they have the same number of elements, and each element in one value matches
exactly one element in the other value. The e!ements ina SET or SET OF type value need not be in the same order
to match:
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11.6.4 Instead of Value
11.6.4.1 Complement

Complement is an operation for matching that can be used on all values of all types. Complement is denoted by the
keyword COMPLEMENT followed by a list of constraint values. Each constraint value in the list shall be of the type
declared for the ASP parameter or PDU field in which the Complement mechanism is used.

SYNTAX DEFINITION:
201 Complement ::= COMPLEMENT Valuel.ist

A constraint ASP parameter or PDU field that uses Complement matches the corresponding ASP parameter or PDU
field if and only if the incoming ASP parameter or PDU field does not match any of the values listed in the) Valuelist.

EXAMPLE 28 - Constraints using Complement instead of a value, and with a value list:

Type Constraint

INTEGER COMPLEMENT(5)

INTEGER COMPLEMENT(1, 3, 5)
11.6.4.2 Omit

Omit |s a special symbol for matching that can be used on values of all types, proviged that the ASP pafameter or
PDU field is optional.

In AGN.1 constraints it is also possible to simply leave out an OPTIONAL ASP parameter or PDU field|instead of
using| OMIT explicitly.

In tabpular constraints Omit shall be denoted by dash ( - ). In ASN.1 canstraints Omit is denoted by OMIT
SYNTAX DEFINITION; '

202 Omit ::= Dash | OMIT

An Omit symbol in a constraint is used to indicate that an.gptional ASP parameter or PDU field shall be gbsent.
EXAMPLE 29 - Constraints using Omit instead of-a'value, at top level:

Type Constraint
INTEGER OPTIONAL OMIT

11.6.4.3 AnyValue

AnyVplue is a special symbol for matching that can be used on values of all types In both tabular and A SN.1 con-
straints AnyValue is denoted by "?". : ;

SYNTAX DEFINITION:
203 AnyValue ::="?"

A corfstraint ASP parameter or PDU field that uses AnyValue matches the corresponding incoming: ASP [parameter
or POU field if, and anly-if, the incoming ASP parameter or PDU field evaluates to a single element-of the specified
type.
EXAMPLE,30 - Constraints using Value in combination with AnyValue:
Type Constraint

SEQUENCE OF SET OF INTEGER { {12},
?

{1,2,77 }

11.6.4.4 AnyOrOmit

AnyOrOmit is a special symbol for matching that can be used on values of all types, provided that the ASP parameter
or PDU field is declared as optional. In both tabular and ASN.1 constraints AnyOrOmit is denoted by “*”

NOTE - The symbol “** is used for both AnyOrOmit and AnyOrNone. Ambiguity in interpretation is resolved by the requirements
in11.6.4.4 and 11.6.5.2.

AX DEFINITION:
204 AnyOrOmit ::= ™"
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A constraint ASP parameter or PDU field that uses AnyOrOmit matches the corresponding incoming'ASP parameter
or PDU field if, and only if, either the incoming ASP parameter or PDU field evaluates to any element of the specified
type, or if the incoming ASP parameter or PDU field is absent.

EXAMPLE 31 - Constraints using Value in combination with AnyOrOmit:

Type Constraint
SEQUENCE OF { id1 SET OF INTEGER { id1{2,5},
id2 SET OF INTEGER id2 * }

11.6.4.5 Valuel.ist

ValueLi ' i ed by a
parenthesized list of values separated by commas.
SYNTAX|DEFINITION:

205 lueList ::= "(" ConstraintValue&Attributes { Comma ConstraintValue&Attributes }")"

A constrgint ASP parameter or PDU field that uses a ValueList matches the corresponding ingoming ASP pdrameter
or PDU ffield if, and only if, the incoming ASP parameter or PDU field value matches any-one of the valugs in the
ValueLigt. Each value in the ValuelList shall be of the type declared for the ASP parameter or PDU field in which the
Valuel.igt mechanism is used.

EXAMPLE 32 - Constraints using ValuelList instead of a specific value, for INTEGER type:

Tipe nstrain
INTEGER (2,4, 6)

EXAMPLE 33 - Constraints using ValueList instead of a specific value, for CHOICE type:
Type Constraint

CHOICE { a INTEGER, (a 2, b TRUE)

b BOOLEAN }

11.6.4.6| Range

Ranges ghall be used only on values of INTEGER type. A range is denoted by two boundary values, sepatated by
“." or TQP, enclosed by parentheses. A boundaryvalue shall be either '

a) INFINITY or-INFINITY;
b) a cqnstraint expression that evaluates to a specific INTEGER value.

The lowgr boundary shall be put on_the left side of the “..” or TO, the upper boundary at the right side. THe lower
boundary shall be less than the upper boundary.

SYNTAXIDEFINITION;

206 VplueRange ::= "(" MalRange ")"

207 VRIRange ::= ( LowerRangeBound To UpperRangeBound)
208 LowerRangeBound ::= ConstraintExpression | Minus INFINITY
209 UpperRangeBound ::= ConstraintExpression | INFINITY

A constraint’ASP parameter or PDU field that uses a Range matches the corresponding incoming ASP parameter or
PDU field ifand only if, the incoming ASP parameter or PDU field value is equal to one of the values in the Range.

EXAMPLE 34 - Constraints using Range instead of a value:

Type Constraint
INTEGER (1..6)
( -INFINITY .. 8)
( 12 .. INFINITY)

11.6.4.7 SuperSet

SuperSet is an operation for matching that shall be used only on values of SET OF type. SuperSet shall be used only
in ASN.1 constraints. SuperSet is denoted by SUPERSET.
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SYNTAX DEFINITION:
210 SuperSet ::= SUPERSET (" ConstraintValue&Attributes ")"

A constraint ASP parameter or PDU field that uses SuperSet matches the corresponding incoming ASP parameter
or PDU field if, and only if, the incoming ASP parameter or PDU field contains at least all of the elements defined
within the SuperSet, and may contain more. The argument of SuperSet shall be of the type declared for the ASP
parameter or PDU field in which the SuperSet mechanism is used.

EXAMPLE 35 - Constraints using SuperSet instead of a specific value:

Type Constraint
SET OF INTEGER SUPERSET({1, 2, 3})

11.6.4;8 SubSet

SubSet is an operation for matching that can be used only on values of SET OF type. SubSet shall be usgd only in
ASN.1[constraints. SubSet is denoted by SUBSET.

SYNTAX DEFINITION:
211 [SubSet ::= SUBSET "(" ConstraintValue&Attributes )"

A congtraint ASP parameter or PDU field that uses SubSet matches the correspending incoming ASP parameter or
PDU figld if, and only if, the incoming ASP parameter or PDU field contains onlyelements defined within the SubSet,
and may contain less. The argument of SubSet shall be of the type declared for the ASP parameter or PQU field in
which the SuperSet mechanism is used.

EXAMPLE 36 - Constraints using SuperSet instead of a specific value:
Type Constraint
SET OF INTEGER SUBSET({2,4, 6, 8, 10})

11.6.5]| Inside Values
11.6.5]1 AnyOne

AnyOrle is a special symbol for matching that can be@sed within values of string types, SEQUENCE OF|and SET
OF. Injboth tabular and ASN.1 constraints AnyOne‘is denoted by “?”.

SYNTAX DEFINITION:
351 |AnyOne ::="?"

Inside j string, SEQUENCE OF or SET OF 3 “?” in place of a single element means that any single element will be
accepted. If the symbol “?” is needed within a CharacterString as a character, it shall be indicated by \?”. If the sym-
bol V" |s needed within a CharacterString as a character, it shall be indicated by “\".

EXAMPLE 37 - Constraints using AnyOne:

Type Constraint
IA5String “a?cd”
SEQUENCE.OF INTEGER {1,2,?}

NOTE { The “?” inthe second example can be interpreted as an AnyValue replacing an INTEGER value, or AnyOne inside a SE-
QUENCE OF INTEGER value. Since both interpretations lead to the same set of events that match the constraint, no problem
arises.

11.6.5)2 AnyOrNone
AnyOrNone is a special symbol for matching that can be used within values of string types, SEQUENCE OF and SET
OF. In both tabular and ASN.1 constraints AnyOrNone is denoted by “*”.

If a “*” appears at the highest level inside a value of string type, SEQUENCE OF or SET OF, it shall be interpreted
as AnyOrNone.

NOTE - This rule prevents the otherwise possible interpretation of “*» as AnyOrOmit that replaces an element inside the string,
SEQUENCE OF or SET OF.

SYNTAX DEFINITION;:
352 AnyOrNone ::="*"
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Inside a string, SEQUENCE OF or SET OF a2 **”in place of a single element means that either none, or any number
of consecutive elements will be accepted. The “*” symbo! matches the longest sequence of elements possible,
according to the pattern as specified by the symbols surrounding the “*”. If the symbol “*” is needed within a Charac-
terString as a character, it shall be indicated by “\*”. If the symbol “\" is needed within a CharacterString as a character,
it shall be indicated by “W".

EXAMPLE 38 - Constraints using AnyOne:

Type Constraint
1A5String ‘ “ab*z”
SEQUENCE OF INTEGER {1,2,* 10}

CEAIIENAE N ARG in [ “gh*z”?
AR U LTV T lr\\l\.llllllv T T

“abe” }
11.6.5.83 Permutation

Permutation an operation for matching that can be used only on values inside a value of SEQUENCE OF type. Per-
mutatian shall be used only in ASN.1 constraints. Permutation is denoted by PERMUTATION:

ermutation ::= PERMUTATION Valuel.ist ‘

Permutation in place of a single element means that any series of elements-isZacceptable provided it corjtains the
same glements as the value list in the Permutation, though possibly in a different order. If both Permutation and
AnyOrNone are used inside a value, the AnyOrNone shall be evaluated first. Each element listed in Permutdtion shall
be of the type declared inside the SEQUENCE OF type-of the ASP parameter or PDU field.

XAMPLE 39 - Constraints using Permutation:

Constraint
EQUENCE OF INTEGER {PERMUTATION (1, 2, 3), 5}

.. EXAMPLE 40 - Constraints using Permutation in combination with AnyOrNone:
Type Constraint

SEQUENGE OF INTEGER {PERMUTATION (1,2,3), *}
{PERMUTATION (1,2,3,*)}

Note that the first constraint matches with incoming ASPs and/or PDUs that consist of a sequence of INTEGER

alues, starting with 1,2,3; 1,3,2; 2,1,3; 2,3,1; 3,1,2; or 3,2,1 and followed by any number of values of type INTE-

SER. The second constraint matches any incoming ASP and/or PDU of type SEQUENCE OF INTEGER, that ¢pn-

ains the elements 1, 2,3 in any.order and in any position. it matches, for example; {5,2,7,1,3} and {9,3,7,2,12,1,17}.

11.6.6 |Attributes of values
11.6.6.] Length

Lengthlis an operation for matching that can be used only as an attribute of the following mechanisms: Specffic value,
Complgment, Omit,' AnyValue, AnyOrOmit, AnyOne, AnyOrNone and Permutation.

In both{ tabular.and ASN.1 constraints, length may be specified as an exact value or range in string vdiues and
SEQUENCE OF or SET OF values, according to 10.12. The units of length are to interpreted according t¢ table 4.
The bopndaries shall be denoted by specific non-negative INTEGER values. Alternatively, the keyword INFINITY can
be used as a value for the upper boundary in order to indicate that there is no upper limit of length.

The length specifications defined for the ASP parameter or PDU field type in the Test Suite Type definitions shall not
conflict with the length specifications in the ASP or PDU constraint, i.e., the set of strings defined by a length restriction
in an ASP or PDU constraint shall be a true subset of the set of strings defined by the ASP or PDU definition.

SYNTAX DEFINITION:

214 Valuelength ::= SingleValueLength | RangeValuelLength

215 SingleValuelength ::= "[" ValueBound ""

216 ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalParldentifier
217 RangeValuelength ::="[" LowerValueBound To UpperValueBound "]
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218 LowerValueBound ::= ValueBound
37 Tox=TO|"."
219 UpperValueBound ;2= ValueBound | INFINITY

A constraint ASP parameter or PDU field that uses Length as an attribute of a symbol matches the corresponding
incoming ASP parameter or PDU field if, and only if, the incoming ASP parameter or PDU field matches both the
symbol and its associated attribute. The length attribute matches if the length of the incoming ASP parameter or PDU
field is greater than or equal to the specified lower bound and less than or equal to the upper bound. In the case of
a single length value the length attribute matches only if the length of the received ASP parameter or PDU field is
exactly the specified value.

EXAMPLE 41 - Constraints using Value in combination with Length:

Type Constraint
IA5String “ab*ab” [13]
11.6.6.2 IfPresent

IfPresent is a special symbol for matching that can be used as an attribute of all the matching'mechanismg, provided
the type is declared as optional. In both tabular and ASN.1 constraints IfPresent is denoted by IF_PRESENT.

A congtraint ASP parameter or PDU field that uses an fPresent symbol as an attribute’ of another symba! matches
the cqiresponding incoming ASP parameter or PDU field if, and only if, the incoming ASP parameter or|PDU field
matcHes the symbol, or if the incoming ASP parameter or PDU field is absent:

NOTE|- The AnyOrOmit symbol ( *} has exactly the same meaning as ? IF_PRESENT

EXAMPLE 42 - Constraints using Value in combination with IfPresent:

Type Constraint
IA5String OPTIONAL “abcdef” IF_PRESENT

12 Specification of constraints using tables
12.1 Introduction

This gjause describes the specification of tabular constraints on Structured Types, ASPs and PDUs. It des¢ribes how
singlg constraint tables can be used to specify constraints on flat (unstructured) ASPs or PDUs and how structured
constraints can be specified by declaring constraints on Structured Types, defined in the Test Suite Types.

In anrjex C additional tables are defined which allow many single constraint declarations in a single table{ "

12.2 |Structured Type Constraint Declarations

If an ASP or PDU is defined using)Structured Types, either as macro -expansions or substructures, constraints for
these|ASPs or PDUs shall be similarly substructured. Structure constraint tables are very similar to PDU|constraint
tableg. The element values for structure constraints shall be provided in the format shown'in the following|proforma:

Structured Type Constraint Declaration

Structured Type
Derivation Path

Constraint Name :
1 Structidentifier
1 [DerivationPath]

Consld&ParlList

Comments 1 [FreeText]

Element Name ElementValue |

Elemldentifier ConstraintValue&Attributes

Proforma 24 - Structured Type Constraint Declaration
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This proforma is used in the same way that the PDU Constraint Declaration proforma is used for PDUs (see 12.4).
SYNTAX DEFINITION:

190
191
44

193
49

197
198
199
200

277
278
279
213
214
215
216
217
218
37

219

If an ASP or PDU definition refers to a Structured Type as a substructure of a parameter or fieid (i.e., with a pz
name or| a field name specified for it) then the corresponding constraint shall have the same parameter or fig
in the cqrresponding position in the parameter name or fieldname column of the constraint and the value s
reference to a constraint for that parameter or field (i.e., for that substructure in accordance with the definitig
Structured Type). If the ASP or PDU definition refers to a parameter or field specified as being of metatype PDU then
in a corresponding constraint the value for that parameter or field shall be specified as the name of a PDU ¢g

or formd| parameter.

12.3 ABP Constraint Declarations
The parameter values for ASP constraints shall be provided in the format shown in the following proforma:

Consld&ParlList ::= Constraintldentifier [FormalParlList]
Constraintidentifier ::= Identifier
Structidentifier ::= Identifier
DerivationPath ::= {Constraintldentifier Dot}+
Elemldentifier ::= Identifier
ConstraintValue&Attributes ::= ConstraintValue ValueAttributes
ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef
onstraintExpression ::= Expression
atchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | ValuéList | ValueRange | SuperSet | SubSet
ermutation
onsRef ::= Constraintidentifier [ActualCrefParList ]
ctualCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"
ctualCrefPar ::= Value | DataObjectldentifier | ConsRef
ValueAttributes ::= [ValuelLength] [IF_PRESENT]
ValueLength ::= SingleValueLength | RangeValuslength
SingleValueLength ::= "[" ValueBound "J"
MalueBound ::= Number | TS_Paridentifier | TS_Constldentifier | FormalParldentifiér
RangeValueLength ::= "[" LowerValueBound To UpperValueBound ™"
L
1
U

pwerValueBound ::= ValueBound
o = TO|".."
pperValueBound ::= ValueBound | INFINITY

ASP Constraint Declaration

Constraint Name : (Consld&Parlist

ASP Type 2 JASP_Identifier
Derivation Path-"): [DerivationPath]
Comments : [FreeText]
Parameter Name Parameter Value

rameter
Id name
hall be a
n of the

nstraint,

ASP_ParldOrMacro ConstraintValue&Afttributes

Proforma 25 - ASP Constraint Declaration

This proforma is used for ASPs in the same way that the PDU Constraint Declaration proforma is used (see 12.4).
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SYNTAX DEFINITION:

190
191
128
193
132
133
134
150
197
198
199
200

277
278
279
213
214
215
216
217
218
37

219

124

Inthe
lowing

a) th
whig
b) th
c) th
dya
whe

1)

E3

th
th

If

ngme

‘Consld&ParList ::= Constraintidentifier [FormalParList]
Constraintldentifier ::= Identifier

ASP_ldentifier ::= Identifier

DerivationPath ::= {Constraintldentifier Dot}+
ASP_ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol
ASP_Parld&Fullld ::== ASP_Parldentifier [Fullldentifier]

ASP_ Parldentifier := Identifier

MacroSymbol = "<-"
ConstraintValuedAttributes = ConstraintValue ValueAttributes

1992(E)

ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef
ConstraintExpression ::= Expression

Permutation

ConsRef ::= Constraintidentifier [ActualCrefParList ]
ActualCrefParL.ist ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"
ActualCrefPar ::= Value | DataObjectidentitier | ConsRef
ValueAttributes ::= [ValueLength] IF_PRESENT]

ValueLength ::= SingleValueLength | RangeValuelength
SingleValueLength ::= "[" ValueBound "]"

ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalPardentifier
RangeValueLength ::= "[" LowerValueBound To UpperValueBound ""
LowerValueBound ::= ValueBound

Tou=TO|"."

UpperValueBound ::= ValueBound | INFINITY

PDU Constraint Declarations

tabular format a constraint is defined by specifying awvalue and optional attributes for each PDU field
information shall be supplied for each PDU constraint:

e name of the constraint,

h may be followed by an optional formal parameter list;

e PDU type name;

e derivation path (see 12.6),

constraint value for each field;

re the following informatign shall be supplied for each field:
its name,

e full identifier;

he PDU definition refers to a Structured Type by macro expansion (i.e., with “<-" in place of the
) thensin a corresponding constraint either:

the individual elements from the Structured Type shall be included directly within the constraints; o

MatchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | ValueList | ValueRange | SuperSet NSubSe

ch field entry in thefield name column shall have been declared in the relevant PDU type definition.
b original PDU fields is defined as having both a short name and full identifier, the constraint shall not repeat

. The fol-

If any of

PDU field

tha noro-ovmianl I < \ ahall he r\lr\nnﬁl tha nnrraonr\nd e nnc\lhr\n =n {'hn Dnll 'Flnlr'l name nnln

n of the

m
eI oo yTTioon AT oToac oS HRe ATARASES SA- ARSI~ By o4 T T

constraint and the value shaII be a reference 1o a constraint for the Structured Type referenced from the PDU
definition.

Use of structured constraints by macro expansion in a constraint shall not be used unless the corresponding PDU
definition also references the same Structured Type by macro expansion.

2)

its value and an optional attribute.

55
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This information shall be provided in the format shown in the following proforma:

PDU Constraint Declaration

Constraint Name : Consld&ParlList

PDU Type : PDU_ldentifier
Derivation Path : [DerivationPath]
Comments : [FreeText]
Field Name Field Value

SYNTA

190
191

145
193
149
151

152
150
197
198
199
200

277
278
279
213
214

215

216
217
218
37
219

PDU _FieldidOrMacro ConstraintValue&Attributes

Proforma 26 - PDU Constraint Declaration

K DEFINITION:

Consld&ParlList ::= Constraintldentifier [FormalParList]
Constraintldentifier ::= Identifier

PDU_ldentifier ::= Identifier

DerivationPath ::= {Constraintldentifier Dot}+

PDU_FieldldOrMacro ::= PDU_Fieldld&Fullld | MacroSymbol
PDU_Fieldld&Fullld ::= PDU_Fieldidentifier [Fullldentifier]
PDU_Fieldldentifier ::= ldentifier

MacroSymbol ::= "<-

ConstraintValue&Attributes ::= ConstraintValue ValueAttributes
ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef
ConstraintExpression ::= Expression

MatchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmlt | ValueList | ValueRange ] SuperSet | SubSet
Permutation

ConsRef ::= Constraintldentifier [ActualCrefParl.ist ]

A\ctualCrefParList ::= "(" ActualCrefRar {Comma ActualCrefPar} )"

ActualCrefPar ::= Value | DataObjectidentifier | ConsRef

ValueAttributes ::= [ValueLength] [IF_PRESENT] ’

ValueLength ::= SingleValuel.ength | RangeValueLength

pingleValuelength =" ValueBound "T"

ValueBound ::= Number | TS_ Parlden’nflerlTS Constldentn‘lerl FormaIParIdentlfner
RangeValueLength ::= "[" LowerValueBound To UpperValueBound "}"
LowerValueBound ::= ValueBound

[0 = TO|."

UpperValueBound ::= ValueBound | INFINITY

56
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EXAMPLE 43 - A constraint, called C1, on the PDU called PDU_A

ISO/IEC 9646-3 : 1992(E)

PDU Constraint Declaration

Constraint Name : C1

PDU Type : PDUA

Derivation Path

Comments

Field Name Field Value Comments

EIELD1 (4 __INFINITY)

FIELD2 TRUE

FIELD3 "A STRING"
12.5 | Parameterization of constraints
Consjraints may be parameterized using a formal parameter list. The actual parameters,are passed to a
from @ constraints reference in a behaviour description.

12.6

For e
base
base

Wher
strain
identi

In su
cons
ified ¢

the cinstraint header. This entry shall be left blank for a base constraint. A modified constraint can itself b

EXAMPLE 44 - A parameterized constraint

constraint

PDU Constraint Declaration

Constraint Name : C2(P1:INTEGER; P2:BOOLEAN})

PDU Type : PDU_B
Derivation Path
Comments
Field Name Field Value Comments
FIELD1 P1
FIELD2 P2
FIELD3 "A STRING”

Detailed Comments: A possible reference to C2 from a Test Case or Test Step may be: C2 (0, TRUE) :|:

Base constraints and modified constraints

very PDU type definition at least one base constraint shall be specified. A base constraint specifi
or default, values for each\and every field defined in the appropriate definition. There may be any
constraints for any particular PDU {see annex D for examples).

a constraint is specified as a modification of a base constraint, any fields not re- specmed in the'mg
t will default to theivalues specified in the base constraint. The name of the modified constraint shall b
fier. The name‘ofithe base constraint which is to be modified shall be indicated in the derivation pg

h a case the Derivation Path indicates the concatenation of the names of the base and previous
aints, separated by dots ( . ) A dot shall follow the last modified constraint name. The rules for build
onstrdint from a base constraint are:

bs a set of
number of

dified con-
e a unigue
th entry in
b modified.
y modified
ng a mod-

aparameter or field and its corresponding value is not specified in the constraint, then the value in

a)i

the parent

constraint shall be used (i.e., the value is inherited);
b) if a parameter or field and its corresponding value is specified in the constraint, then the specified value replaces

the
12.7

value specified in the parent constraint.

Formal parameter lists in modified constraints

If a base constraint is defined to have a formal parameter list, the following rules apply to all modified constraints
derived from that base constraint, whether or not they are derived in one or several modification steps:

a) the modified constraint shall have the same parameter list as the base constraint. In particular, there shall be no

par

ameters omitted from or added to this list;
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b) the formal parameter list shall follow the constraint name for every modified constraint;

¢) parameterized ASP parameters or PDU in a base constraint fields shall not be modified or explicitly omitted in a
modified constraint.

13 Specification of constraints using ASN.1
13.1 Introduction

This clause describes a method of specifying Type, ASP and PDU constraints in ASN.1, in a way similar to the defi-
nition of tabular constraints. The normal ASN.1 value declaration is extended to allow use of wild cards and permu-
tations. [Mechanisms 1o replace or omit parts of ASN.1 constraints, 1o be used in modified constraints, are.gefined.

13.2 ABN.1 Type Constraint Declarations

Both ASN.1 ASP constraints and ASN.1 PDU constraints can be structured by using references to ASN.1 Tdst Suite
Type copstraints for values of complex fields. ASN.1 Test Suite Types are defined in the declarations part of the ATS.

ASN.1 type constraint tables are very similar to ASP constraint tables. ASN.1 Type Constraint Declarations jshall be
specifieq in the format shown in the following proforma:

ASN.1 Type Constraint Declaration

Constraint Name : Consid&ParlList

ASN.1 Type : ASN1_Typeldentifier
Derivation Path : [DerivationPath]
Comments . [FreeText]

Constraint Value

ConstraintValue&AitributesOrReplace

Proforma 27 - ASN.1 Type Constraint Declaration

SYNTAXIDEFINITION:

190 Consld&ParList ::= Constraintidentifier [FormatParlList]
191 Constraintldentifier ::=ldentifier
55 ABSN1_Typeldentifier-:i= Identifier

193 DerivationPath ::= {Gonstraintidentifier Dot}+

223 ConstraintValie&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement {Comma Replacement}
197 (ConstraintValue&Attributes ::= ConstraintValue ValueAttributes

198 ConstraintValue::= ConstraintExpression | MatchingSymbo! | ConsRef

199 ConstraintExpression ::= Expression

200 MatchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | ValueList | ValueRange | SuperSet | SubSet
Permutation

277 ConsRef ::= Constraintidentifier [ActualCrefParList ]

278 ActualCrefParList ;= "(" ActualCrefPar {Comma ActualCrefPar} ")

279 ActualCrefPar ::= Value | DataObjectldentifier | ConsRef

213 ValueAttributes ::= [ValueLength] [IF_PRESENT]

214 ValusLength ::= SingleValueLength | RangeValuel.ength

215 SingleValuelength ::= "[" ValueBound "}"

216 ValueBound ::= Number | TS_Paridentifier | TS_Constldentifier | FormalParldentifier

217 RangeValueLength ::= "[" LowerValueBound To UpperValueBound "}"

218 LowerValueBound ::= ValueBound
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37 Tou=TO|"."

219
224
225

UpperValueBound ::= ValueBound | INFINITY
Replacement ::= (REPLACE ReferenceList BY ConstraintValue&Attributes) | (OMIT ReferenceList)
Retferencelist ::= (ArrayRef | Componentldentifier | ComponentPosition) {ComponentReference}

This proforma is used for ASN.1 Types in the same way that the ASN.1 PDU Constraint Declaration proforma is used
(see 13.4).

13.3 ASN.1 ASP Constraint Declarations
The following information shall be supplied for each ASN.1 ASP Constraint Declaration:

a) the name of the constraint,

which may be followed by an optional formal parameter list;
b) the ASP type name;

¢) the derivation path (see 12.6 and 13.6),

if an|ASN.1 Constraint Declaration is a modification of an existing ASN.1 constraint, thé)name of the A$N.1 con-
‘ straint that is taken as the basis of this modification shall be referenced in the table in the derivation path entry.

d) the constraint value,

whete the body of the ASP constraint table contains the ASN.1 Constraint Declaration with optional attriputes. All

con
ASN.1

SYNTAX DEFINITION:

raint values and attributes defined in 11.6 can be used in ASN.1 constraints.
ASP Constraint Declarations shall be specified in the format shown'in the following proforma:

ASN.1 ASP Constraint Declaration

Constraint Name : Consld&Parlist
ASP Type 1 ASP_ldentifier
Derivation Path : [DerivationPath]
Comments : [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Proforma 28 - ASN.1 ASP Constraint Declaration

190

| 191
! 128
‘ 193
223

197

198

199

200

‘ 277
1 278
I 279

Consld&ParlL.ist ::= Constraintldentifier [FormalParList]
Constraint!dentifier ::= Identifier
ASP_ldentifier ::= Identifier

DernivationPaih .= {Constrainiidentifier DO+
ConstraintValue&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement {Comma Replacement}
ConstraintValue&Attributes ::= ConstraintValue ValueAttributes

ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef

ConstraintExpression ::= Expression

MatchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | Valuelist | ValueRange | SuperSet | SubSet |
Permutation

ConsRef ::= Constraintldentifier [ActualCrefParlist ]

ActualCrefParlList ::= "(" ActualCrefPar {Comma ActualCrefPar} )"

ActuaiCrefPar ::= Value | DataObjectldentifier | ConsRef
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213
214
215
216
217
218
37

. 219
224
225

ValueAttributes ::= [ValueLength] [IF_PRESENT)]

ValueLength ::= SingleValueLength | RangeValueLength

SingleValueLength ::="[" ValueBound "}

ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormaIParIdentnfner
RangeValueLength ::= "[" LowerValueBound To UpperValueBound "]’

LowerValueBound ::= ValueBound

To:=TO|"."

UpperValueBound ::= ValueBound | INFINITY

Replacement ::= (REPLACE Referencel.ist BY ConstraintValue&Attributes) | (OMIT ReferencelL.ist)
Referencelist ::= (ArrayRef | Componentidentifier | ComponentPosition) {ComponentReference}

This prpforma is used for ASN.1 ASPs in the same way that the ASN.1 PDU Constraint Declaration proforia is used

(see 13.4).
13.4 ASN.1 PDU Constraint Declarations

PDU cgnstraint tables are very similar to ASP constraint tables. ASN.1 PDU Constraint Declaratnons shall belspecified

in the fprmat shown in the following proforma

YNT

190
191
145
193
223
197
198
199
200

277
278
279
213
214
215
216
217
218

60

ASN.1 PDU Constraint Declaration

Constraint Name : Consld&ParList

PDU Type 1 PDU_Identifier
Derivation Path : [DerivationPath]
Comments 1 [FreeTexi]

Constraint Value

ConstraintValue&AttributesOrReplace

Proforma 29 - ASN.1 PDU COnetraint Declaration

K DEFINITION:

Consld&ParList ::= Constraintldentifier [FormalParList]

Constraintidentifier ::=ddentifier

PDU_Identifier = ideritifier

DerivationPath ::& {Constraintidentifier Dot}+ :
ConstraintValug&AttributesOrReplace ::= ConstrauntVaIue&Attnbutes | Replacement {Comma Replacement}
ConstraintValue&Attributes ::= ConstraintValue ValueAtiributes

ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef

ConstraintExpression ::= Expression

MatchingSymbotl ::= Complement | Omit | AnyValue | AnyOrOmit | ValueList | ValueRange | SuperSet | SubSe
Permutation \

ConsRef ::= Constraintldentifier [ActualCrefParl.ist ]

ActualCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"

ActualCrefPar = Value | DataObjectldentifier | ConsRef

ValueAttributes ::= [ValueLength] [IF_PRESENT]

ValueLength = SingleValueLength | RangeValusLength

SingleValueLength ::= "[" ValueBound "

ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalParldentifier

RangeValueLength ::= "[" LowerValueBound To UpperVaIueBound T

LowerValueBound ::= ValueBound
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219
224
225

13.5

ISO/IEC 9646-3

To:=TO|".."

UpperValueBound ::= ValueBound | INFINITY

Replacement ::= (REPLACE Referencelist BY ConstraintValue&Atiributes) | (OMIT ReferenceList)
Referencelist ::= (ArrayRef | Componentldentifier | ComponentPosition) {ComponentReference}

Parameterized ASN.1 constraints

ASN.1 constraints may be parameterized (see 12.5).
Modlfled ASN.1 constralnts

13.6
ASN.

ified tq create a new constraint by usmg the REPLACE/OMIT mechanlsm.

: 1992(E)

rhe respec-

Particplar parameters or fields of a base or a modified constraint may be identified through a list ofifield s¢lectors in
order {o replace their defined value by a new value, or to omit the defined value. A Referencel.istconsists ¢f the field
selectpr identifiers (defined in the corresponding type definition) separated by dots which uniguely identify alparticular

(possi

ply structured) field within a PDU (or ASP). First level fields can be identified by acsirigle selector

nested fields require the full path.

Repla
deriv

YNTA

224
225

if a fie
asar
thed

ion path is not specified. Values that are REPLACEd or OMITted may be structured.
AX DEFINITION:

Replacement :
Referencel.ist ::

:= (REPLACE ReferencelList BY ConstraintValue&Attributes).} (OMIT ReferenceL.ist)
(ArrayRef | Componentldentifier | ComponentPosition){ComponentReference}

d belongs to a SEQUENCE, SET or CHOICE structure, the position of the field in parentheses mé
placement for the field selector identifier. This technique shall be used where the identifier is not p
laration of the field.

13.7 Formal parameter lists in modified ASN.1 constraints
The rdquirements of 12.7 also apply to modified ASN constraints.

13.8

When
type d
param
used.
ambig
fiers s

SP Parameter and PDU field names within ASN.1 constraints

For SEQUENCE types, pardmeter or field identifiers shall be used whenever the value definition
uous because of omitted yalues for OPTIONAL parameters or fields. For SET types, parameter or fi
hall be used in all cases,

EXAMPLE 45 - Field values in an ASN.1 PDU constraint. Assume the type definition:

whereas

ce values shall be used only when a derivation path is specified. Full ASN.1 values shall be used orlly when a

y be used
rovided in

specifying a constraint for an ASP or(PDU in ASN.1, the parameter or field identifiers defined in the ASN.1
efinition for SEQUENCE, SET and CHOICE types may be used in order to identify the particular ASP or PDU
eters or fields a value stands for. In the case of CHOICE types the identifiers identifying the variant shall be

becomes
eld identi-

ASN.1 PDU Type Definition

PDU-Name : XY_PDU
PCO Type :

Comment :

Type Definition

SET { field_1 INTEGER OPTIONAL,
field_2  BOOLEAN,
field_3 INTEGER OPTIONAL,
field_4  INTEGER OPTIONAL }

61


https://standardsiso.com/api/?name=45035b656faaefa8b52daad1afff20ca

ISO/IEC 9646-3 : 1992(E)

Then a possible constraint is:

ASN.1 PDU Constraint Declaration

Constraint Name : CONS1
PDU Type : XY_PDU
Derivation Path

Comments

Constraint Value

{field_1T 5,
field 2  TRUE,
field 3 3

}

-- field_4 is not specified => omitted when sending
-- if identifier field_3 was not used it would be ambiguous whether 3 was the value of field(3 or
-- field_4, since both are OPTIONAL.

62
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14.1 Introduction

1992(E)

The Dynamic Part contains the main body of the test suite: the Test Case, the Test Step and the Default behaviour

descriptions.

14.2 Test Case dynamic behaviour
14.2.1 Specification of the Test Case Dynamic Behaviour table
14.2.1.1 The title of the table shall be “Test Case Dynamic Behaviour”

14.2.1 g nforration:
a) Test Case name,
giving a unique identifier for the Test Case described in the table;

b) Test Group Reference,

the full name of the lowest level to the group that contains the Test Case; that full name shall confq
requirements of 8.2, and end with a slash (/);

¢) Test Purpose,

an informal statement of the purpose of the Test Case, as given in the relevant)test suite structure ano
posgs standard (if any) or equivalent part of the test suite standard (if any);

d) Default Reference,

an |dentifier (including an actual parameter list if necessary) of a~Default behaviour description, if a
applles to the Test Case behaviour description (see 14.4);

14.2.1{3 The body of the table shall digplay the following columns;and corresponding information:
a) an (optional) line number column (see 14.2.4),
which, if present, shall be placed at the extreme left of the table.
b) a Jabel column,
whete labels can be placed to identify the TTCN-statements to allow jumps using the GOTO construct (se
¢) a pehaviour description,

which describes the behaviour of the LT and/or UT in terms of TTCN statements and their parameters,
tree hotation (see 14.6), -

d) a ponstraints reference column,

rm to the

test pur-

ny, which

e 14.14);

using the

whefe constraint references arejplaced to associate TTCN statements in a behaviour tree with a referenge to spe-

cific ASP and/or PDU valués)defined in the constraints part (see clause 11);
¢€) a ferdict column,

whete verdict or restltinformation is placed in association with TTCN statements in the behaviour tree (sge 14.1 IR

f)-an| (optional) comments column,

this ¢olumn is'used to place comments that ease understanding of TTCN statements by providing shor
or references to additional text in the optional detailed comments section;

t remarks

The cqlumns c), d), e) and f) shall be displayed in that order, from left to right. It is recommended that the
label i iptiom: ;
right of the behaviour description.

14.2.1.4 An {optional) footer can contain detailed comments.
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14.2.2 The Test Case Dynamic Behaviour proforma
The Test Case dynamic behaviour shall be provided in the format shown in the following proforma:

Test Case Dynamic Behaviour

Test Case Name : TestCaseldentifier

Group : TestGroupReference

Purpose : FreeText

Default : [DefaultReference]

Comments : [FreeText]

‘Nr|| Label Behaviour Description Label Constraints Ref Verdict

Alternat
ive
position
for the
Label
column

[ConstraintReference] | [Vierdict]

[Label] StatementLine

TreeHeader
StatementLine

Proforma 30 - Test Case Dynamic Behaviour

The alt¢rnative position of the label column is shown in dotted lines.

Columr headers of this proforma can be abbreviated to:-L;y Cref, V and C. This enables the behaviour tree dolumn to
be as wide as possible in cases of phy3|cal paper sizeJimitations.

SYNTAX DEFINITION:

233 TestCaseldentifier ::= Identifier

235 . TestGroupReference ::= [Suiteldentifier "/} {TestGroupldentifier "/"}

238 DefaultReference ::= Defaultldentifier [ActualParList]

299 ActualParlL.ist ::= "(" ActualPar {Cemma ActualPar } ")"

300 ActualPar ::= Value | PCO_ ldentufler

274 lLabel ::= ldentifier - -

286 $tatementLine ::= (Event\[Qualifier] [AssugnmentLlst] [TlmerOps])|(Quahf|er [AssignmentL.ist] [TlmerOps])l

AssignmentList [TimarOps]) | TimerOps | Construct | ImplicitSend

. 264 TreeHeader ::= Tregldentifier [FormalParLlst]

265 Treeldentifier w&ldeéntifier

266 FormalParList:= "(" FormalPar&Type {SemiColon FormalPar&Type} ")"

267. FormalPar&Type ::= FormalParldentifier {Comma FormaIParIdentlfler} Colon FormaIParType

268 KFormalParldentifier ::= Identifier
f

269 formalParType .= Type | PCO_Typeldentifier | PDU
331 Type o= PredefinedTypa | RefarenceType
277 ConsRef ::= Constraintldentifier [ActualCrefParList ]

278 ActualCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} "}"
279 ActualiCrefPar ::= Value | DataObjectldentifier | ConsRef

281 Verdict ::= Pass | Fail | Inconclusive | Result

282 Pass :=PASS |P|"("PASS")"|"("P")"

283 Fail :=FAIL|F|"(" FAIL")"{"("F")"

284 Inconclusive ::= INCONC | 1| "("INCONC )" | "("I )"

285 Result ::= Identifier
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14.2.3 Structure of the Test Case behaviour

Each Test Case contains a precise description of sequences of (anticipated) events and related verdicts. This de-
scription is structured as a tree, with TTCN statements as nodes in that tree and verdict assignments at its leaves.
In many cases it is more efficient to use Test Steps as a means of substructuring this tree:

Statement and Verdict
Statement

Statement Test Step

Test

In TT(

14.2.4 Line numbering and continuation

Since
tional
a)in
of th
numn
isa

NOT

1 TH
2 Th
b) in
sym
omf

Ifa

e

Statement and Verdict

Test Case

Case

Statement and Verdict Statement ang

Statement Statement

Statement Statement

Statement and Verdict

Statement ang

1: Unstructured Test Case Behaviour | 2: Structured Test Case Behaviour
Figure 3 - Test Case Behaviour Structure

LN this explicit modularization is expressed using Test Steps and the ATTACH construct.

lines in the behaviour description, when printed,.may be too long to fit on-one line it is necessary to
symbols to indicate the extent of a single behaviour line. There are two available techniques:

dicate the beginning of a new behaviour ling; an extra line column is added as the leftmost columnii
e table; there shall only be an entry in.this column on those lines where a new behaviour line star
bers used shall be 1, 2, 3, .... and thé.numbering shall not be restarted when local trees are defined
unigue line number for each behavigur line of the behaviour table;

ES

e line numbers can be used for logging purposes, to record unambiguously which behaviour line was execute
e line numbers can be used.ds references in the detailed comments section. '

dicate the continuation of lines; if a line is to be continued within the behaviour description column

hended that the'text of the continued part adopts the same level of indentation as the line it is contin
ine is continted in any column other than the behaviour description column the hash symbol is not
EXAMPLE 46 - Printing long behaviour lines

46 Recommended style:

P
e

Verdict

Verdict

use addi-

n the body
s; the line
i.e., there

-

) hash (#)

bot shall be placéd:in the leftmost position of the behaviour column, on the line of the continued text; it is rec-

uing.
required.

Nl——I:abol——Beh-aviour-Bescriptiou €onstraintsRef Verdiet——Com

ments

This is a TTCN statement that is too long to print on a Ref1
single line because the column is too narrow : o

This is the next statement line This is a constraint ref-
erencethat istoo long to
print on one line

An alternativestatement line Ref2
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46.2 Alternative style:

Label Behaviour Description Constraints Ref Verdict | Comments

This is a TTCN statement that is too long to print on a Ref1
# single line because the column is too narrow

This is the next statement line This is a constraint ref-
erence thatistoo longto
print on one line

An alternativestatement line Ref2

14.3 Test Step dynamic behaviour
14.3.1 $pecification of the Test Step Dynamic Behaviour table

The dyriamic behaviour of Test Steps is defined using the same mechanisms as for Test-Cases, except that Test
Steps can be parameterized (see 14.7). Test Step dynamic behaviour tables are identical to'Test Case dynamic be-
haviour fables, except for the following differences:

a) the|table has the title "Test Step Dynamic Behaviour”;
b) theffirst item in the header is the Test Step name,

which|is a unique identifier for the Test Step followed by an optional list of formal parameters, and their asgociated
types.|These parameters may be used to pass PCOs, constraints or other data objects into the root tree of the Test

Step;
¢) the pecond item in the header is the Test Step Group Reference,

which|gives the full name to the lowest level of the Test Step Library group that contains the Test Step;|that full
name shall conform to the requirements of (see 8.3), and-€nd with a slash (/);

d) thethird item in the header is the Test Step Objective,
whichlis an informal statement of the objective of the Test Step.
14.3.2 The Test Step Dynamic Behaviour proforma
The Test Step dynamic behaviour shall be ptevided in the format shown in the following proforma:

Test Step Dynamic Behaviour

Tost Step Name : TesiStep/d&Parlist

Grougp : TestStepGroupReference
Objective : Freelext

Default : [DefaultReference]
Comments 1 \[FreeText]

Label Constraints Ref Verdict

Label Behaviour Description

Alternat
ive
position
for the
Label
column

[ConstraintReference] | [Verdict]

[Eabel] StatementLine

TreeHeader
StatementLine
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Proforma 31 - Test Step Dynamic Behaviour

The alternative position of the label column is shown in dotted lines.
Column headers of this proforma can be abbreviated to: L, Cref, V and C.
SYNTAX DEFINITION:

245
246
266
267
268
269
331
248
238
299
300

“ 274
. 286

264
265
266
267
268
269
331
277
278
279
281
282
283
284
285

’ 14.4

1441

A TTQN Test Case shall spécify alternative behaviour for every possible event (including invalid ones). It
pens that in a behaviour'tree every sequence of alternatives ends in the same behaviour. This behavio
factorgd out as default-behaviour to this tree. Such Default behaviour descriptions are located in the glob

TestStepid&ParList ::= TestStepldentifier [FormalParList]

TestStepldentifier ::= Identifier

FormalParList ::= "(" FormalPar&Type {SemiColon FormalPar&Type} ")"

FormalPar&Type ::= FormalParldentifier {Comma FormalParldentifier} Colon FormalParType

rFormatParidentifier w=tdentiffer

FormalParType = Type | PCO_Typeldentifier | PDU

Type ::= PredefinedType | ReferenceType

TestStepGroupReference ::= [Suiteldentifier */"] {TestStepGroupldentifier "/"}
DefaultReference ::= Defaultidentifier [ActualParlL.ist]

ActualParList ::= "(" ActualPar {Comma ActualPar } ")"

ActualPar = Value | PCO_ldentifier

Label ::= Identifier

StatementLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignnientList] [TimerOps]} |
(AssignmentList [TimerOps]} | TimerOps | Construct | ImplicitSend
TreeHeader ::= Treeldentifier [FormalParlL.ist]

Treeldentifier ::= Identifier

FormalParlL.ist ::= "(" FormalPar&Type {SemiColon FormalPar&Type} ")’
FormalPar&Type ::= FormalParldentifier {Comma FormalParldentifier}Colon FormalParType
FormalParldentifiar ::= dentifier

FormalParType ::= Type | PCO_Typeldentifier | PDU

Type = PredefinedType | ReferenceType

ConsRef ::= Constraintidentifier [ActualCrefParList ]

ActualCrefParlList ::= (" ActualCrefPar {Comma ActualCrefPar} ")"
ActuaiCrefPar ::= Value | DataObjectldentifier | ConsRef

Verdict ::= Pass | Fail | Inconclusive | Result

Pass :=PASS|P|"("PASS")"|"("P")"

Fail m= FAIL|F| " FAIL)" |"("F )"

Inconclusive ::= INCONC | I | "("INCONC")" | "("17)"

Result ::= Identifier

Default dynamic behaviour

Default behaviour

Library.

The dynamic.behaviour of Defaults is defined using the same mechanisms as for Test Steps, except for the

restrictions:
a) itlis-not permitted to specify Default behaviour for the Default behaviour;
b) the behaviour description shall consist of only one tree (i.e., no local trees);

¢) the tree in the behaviour description shall not use tree attachment (i.e., Default behaviour trees shall not attach
Test Steps).

Both PCOs and other actual parameters may be passed to Default behaviour descriptions in the same way that they
may be passed 1o Test Steps. The same rules on scope and substitution of these parameters apply as described for
tree attachment (see 14.13).

bften hap-
ur may be
al Default

following
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14.4.2 Specification of the Default Dynamic Behaviour table
Default dynamic behaviour tables are identical to Test Step dynamic behaviour tables, except for the following differ-

ences:

a) the table has the title "Default Dynamic Behaviour”;

b) the first item in the header is the Default name,

which is a unique identifier for the Default followed by an optional list of formal parameters, and their associated
types. These parameters may be used to pass PCOs, constraints or other data objects into the root tree of the

Default; ‘
¢) thersecordhHterimrthe headeristhe-Befautt-Group-Referenee;
whicH gives the full name of the lowest level to the Default Group that contains the Default; that full name:s

form

o the requirements of (see 8.4), and end with a slash (/);

d) the third item in the header is the Default Objective,
whicH is an informal statement of the objective of the Default.

14.4.3
The Dej

The Default Dynamic Behaviour proforma

fault dynamic behaviour shall be provided in the format shown in the following proforma:

hall con-

Default Dynamic Behaviour

Label
column

Default Name 1 Defaultld&ParList
Group : DefauitGroupReference
Objpctive : FreeText
Comments : [FreeText]
Label Behaviour Description ! Label Constraints Ref Verdict
: : . Alternat ., , .
[Label] StatementLine ve | [ConstraintReterence] | [Verdict]
- position ' . .
for the

- Proforma 32 - Default Dynamic Behaviour -

The alt¢rnative posmon of the label column is shown in dotted lines.

Defaultidentifier ::= Identifier

FormalParList ::= "(" FormalPar&Type {SemiColon FormalPar&Type} ")"

FormalPar&Type ::= FormalParldentifier {Comma FormalParldentifier} Colon FormalParType
FormalParldentifier ::= Identifier

FormalParType ::= Type | PCO Typeldentmer | PDU

Type ::= PredefinedType | ReferenceType

DefaultReference ::= Defaultidentifier [ActualParList]

ActualParList ::= "(" ActualPar {Comma ActualPar } ")"

ActualPar ::= Value | PCO_ldentifier

Label ::= ldentifier
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286

277
278
279
281
282
283
284
285

ISO/IEC 9646-3 :

StatementLine ::= (Event [Qualifier] [AssignmentList] [TimerQps]) | (Qualifier [AssignmentList] [TimerOps)) |
(AssignmentList [TimerQOps]) | TimerOps | Construct | ImplicitSend

ConsRef ::= Constraintldentifier [ActualCrefParl.ist |

ActualCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"

ActualCrefPar ::= Value | DataObjectidentifier | ConsRef

Verdict ::= Pass | Fail | Inconclusive | Result

Pass :=PASS|P|"("PASS )" |"("P")"

Fail = FAIL|F| " FAIL")" ["("F")"

Inconclusive ::= INCONC | 1] "(" INCONC ")" | "(" | ")"

Result ::= Identifier

14.5

The Hehaviour description column of a dynamic behaviour table contains the specification of the’comb

TTCN
behay

14.6

Each [TTCN statement shall be shown on a separate statement line. The statements can be related to of

in two
- as
- as

Sequénces of TTCN statements are represented one statement line aftér the other, each new TTCN stater

inden

Statetllnents at the same level of indentation and bélonging to the same predecessor node represent the p

terna
set of

The behaviour description

statements that are deemed possible by the test suite specifier. The set of these combinations is
iour tree. Each TTCN statement is a node in the behaviour tree.

The tree notation

ways:

sequences of TTCN statements;
alternative TTCN statements.

ed once from left to right, with respect 10 its predecessor.
EXAMPLE 47 - TTCN statements in sequence:

EVENT_A
CONSTRUCT_B
EVENT_C

ve statements which may occur at thattime. Henceforth, this set of TTCN statements will be referre
alternatives, or simply alternatives:

EXAMPLE 48 - Alternative TTCN statements:

CONSTRUCT_A1
STATEMENT_A2
EVENT_A3

EXAMPLE 49 ~Combining sequences and alternatives to build a tree:

EVENT_ A
CONSTRUCT_B
EVENT_C
STATEMENT_D1

1992(E)

nations of
called the

e another

nent being

pssible al-
A to as the

EVENT_D2

Whether a TTCN statement can be evaluated successfully or not depends on various conditions associated with the
statement line. These conditions are not necessarily mutually exclusive, i.e., it is possible that for any given moment
more than one statement line could be evaluated successfully. Since statement lings are evaluated in the order of
their appearance in the set of alternatives the first statement with a fulfilled condition will be successful. This might
lead to unreachable behaviour; in particular if statements are encoded as alternatives foilowing statements that are
always successful.

REPEAT and GOTO are always successful. In addition, SEND IMPLICIT SEND, aSS|gnments and timer operations
are successful provided that the accompanying qualifier, if any, evaluates to TRUE.
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Graphical indentation of statement lines in the TTCN.GR form is mapped to indentation values in TTCN.MP. State-
ments in the first level of alternatives having no predecessor in the root or local tree they belong to, shall have the
indentation value of zero. Statements having a predecessor shall have the indentation value of the predecessor plus
one as their indentation value.

SYNTAX DEFINITION:

271 Line ::= $Line Indentation StatementLine

EXAMPLE 50 - $Line [6] +R1_POSTAMBLE

14.7 Tree-names-and paramete
14.7.1 Introduction

Each bahaviour description shall contain at least one behaviour tree. In order that trees may be unambigupusly re-
ferred tg (such as in an ATTACH construct) each tree has a tree name.
The firs{ tree appearing within a behaviour description is called the root tree. The name of a roottree is the |dentifier
appearing in the header of its dynamic behaviour table. That is, the tree name of the root-tige of a Test Stgp is the
Test Step Identifier for that Test Step, and likewise for roct trees in Test Case dynamic-behaviours and Degfault dy-
namic behaviours.

Trees other than the root tree which appear within dynamic behaviour tables are tesmed local trees. Local frees are
prefixed by a tree header which contains the tree name.

YNTAX DEFINITION:

261 HootTree ::= {BehaviourLine}+
262 LUocalTree ::= Header {BehaviourLine}+

14.7.2 Trees with parameters

All treed, except Test Case root trees, may be parameterized:The parameters may provide PCOs, constraints, vari-
ables, of other such items for use within the tree. Test Case root trees shall not be parameterized.

If a treg|is parameterized, then a list of formal parameters and their types shall appear within parentheses directly
following the tree name. For example, the formal parameter list for a Test Step root tree shall appear withih paren-
theses immediately following the Test Step Identifier in the header of the Test Step dynamic behaviour table| Similar-
ly, the formal parameter list for a local tree shall'appear immediately after the tree name in the tree header.

In constructing the formal parameter list, each formal parameter shall be followed by a colon and the name of the type
of the fdrmal parameter. If more than one formal parameter of the same type is present, these may be combjned into
a sub-ligt. When such a sub-list is used; the formal parameters within the sub-list shall be separated from edch other
by a comma. The final formal parameter in the sub-list shall be followed by a colon and the formal parametgr’s type.

When there is more than one formal parameter and type pair (or more than one sub-list and type pair), the pgirs shall
be sepdrated from each otherby semi-colons.

Formal parameters may be of PCO type, ASP type, PDU type, structure type or one of the other predefined or Test
Suite Types.

If a fornpal parameter of a tree is type PDU then specific fields in the PDU shall not be referenced in the tree. If the
formal parameteris a specific PDU identifier, then specific fields in the PDU may be referenced in the tree.

EXAMPLE 51 - A Test Step using formal parameters: EXAMPLE_TREE (L:TSAP; X:INTEGER; Y:INTEGER)

83 epHsing-a-formalparameters-with-a-sub-ist: AP M FSARSG-ID GER)

14.8 TTCN statements

The tree notation allows the specification of test events initiated by the LT or UT (SEND and IMPLICIT SEND events),
test events received by the LT or UT (RECEIVE, OTHERWISE and TIMEOUT), constructs (GOTO, ATTACH and RE-
PEAT) and pseudo-events comprising combinations of qualifiers, assignments and timer operations. These are col-
lectively known as TTCN statements.

Test events can be accompanied by qualifiers (Boolean expressions), assignments and timer operations. Qualifiers,
assignments and timer operations can also stand alone, in which case they are called pseudo-events.
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14.9 TTCN test events
14.9.1 Sending and receiving events

TTCN supports the initiation (sending) of ASPs and PDUs to named PCOs and acceptance (receipt) of ASPs and
PDUs at named PCOs. The PCO model is defined in 10.8 and 14.9.5.2.

SYNTAX DEFINITION:

289 Send ::=[PCO_ldentifier | FormalParldentifier] "I" (ASP_ldentifier | PDU_ldentifier)
291 Receive = [PCO_ldentifier | FormalParldentifier] "?" (ASP_Identifier | PDU_Identifier)

In the sirmples identi identif - initiated by the
LT orUT, or a RECEIVE symbol (?) for events WhICh |t is possuble for the LT or UT to accept The optipnal PCO
namelis not provided. This form is valid when there is only one PCO in the test suite.

EXAMPLE 53 - ICONreq or ?CONind
If morg than one PCO exists in a test suite, then a PCO name appearing in the declarationspart, or in the formal

paranieter list of the tree, shall prefix the SEND symbol or the RECEIVE symbol. The PCOmname is used {o indicate
the PCO at which the test event may occur.

EXAMPLE 54 - L! CONreq or L? CONind

14.9.2 Receiving events

A RECEIVE event line evaluates successfully if an incoming ASP or PDU onthe specified PCO matches|the event
line. A match occurs if the following conditions are fulfilled:

a) the incoming ASP or PDU is valid according to the ASP or PDU type definition referred to by the event name on
the pvent line. In particular, all parameters and/or field values shall be of the type defined, and sat:sfy any length
restfictions specified;

b) the ASP or PDU matches the constraint reference on the event line;

c) ir] cases where a qualifier is specified on the event ling, the qualifier shall evaluate to TRUE; the qualifier may
contain references to ASP parameters and/or PDU fields.

The iffcoming event is removed from the PCO queue only when it successfully matches a RECEIVE evert line.
14.9.3 Sending events

A SEND event line with a qualifier is successful if the expression in the qualifier evaluates to TRUE. Unqualified
SEND events are always successful. The.outgoing ASP or PDU that results from a SEND event shall be cgnstructed
as follpws:

a) All ASP parameter and PDU(field values shall be of the type specified in the corresponding definitions, and will
satigfy any length restrictions\in the definitions;

b) the value of the ASP parameter and PDU fields shall be set as specified in the constraint referenced onlthe event
line|(see clause 11, 12 and 13 for an explanation of constructing ASPs or PDUs with constraints);

c) ahy direct assighments to ASP parameters or PDU fields on the event line will supersede the corrgsponding
value specified in‘the constraint, if any;

d) afi parameters and/or fields in the outgoing ASP or PDU shall contain specific values or be explicitly ontitted prior
to completion of the SEND event.

Generation: of an ASP parameter or PDU field value by either the constraints or assignments that viplates the
decla:led—rypeaﬂdwrgm—ﬂesmeaens-shau-eaﬁea—weaeeeweri' ' .

14.9.4 Lifetime of events

Identifiers of ASP parameters and PDU fields associated with SEND and RECEIVE shall be used only to reference
ASP parameter and PDU field values on the statement line itself.

In the case of SEND events, relevant ASP parameters and PDU fields can be set, if required, in appropriate assign-
ments on the SEND line.

EXAMPLE 55 - |A_PDU (A_PDU.FIELD:=3)
The effects of such an assignment shall not persist after the event line in which they occurred.
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In the case of RECEIVE events, if relevant ASP parameter and PDU field values need to be subsequently referenced,
either the whole ASP or PDU or a relevant part of it shall be assigned to variables on the RECEIVE line itself. These
variables may then be referenced in subsequent lines. ‘

EXAMPLE 56 - ?A_PDU (VAR:=A_PDU.FIELD) _

where VAR may be used on event lines subsequent to receipt of A_PDU.
14.9.5 Execution of the behaviour tree
14.9.5.1 Introduction

The test suite specifier shall organize the behaviour tree representing a Test Case or a Test Step according to the
followi

a) starting from the root of the tree, the LT or UT remains on the first level of indentation until an event nfatches. If
an eyent is to be initiated the LT or UT initiates it; if an event is to be received, it is said to match ohly if d received
real g¢vent occurs and matches the event line;,

b) opce an event has matched, the LT or UT moves to the next ievel of indentation. No retum to a prevjous level
of inglentation can be made, except by using the GOTO construct;

¢) event lines at the same level of indentation and following the same predecessor event line represent the possible
alternatives which may match at that time. Alternatives shall be given in the order that the test suite{ specifier ‘
requires the LT or UT to attempt either to initiate or receive them, if necessary repeatedly, until one matghes,

XAMPLE 57 - lllustration of a TTCN behaviour tree
uppose that the following sequence of events can occur during a test whose'purpose is to establish a connecton,
xchange some data, and close the connection. The events occur at the’lower tester PCO L:

) CONNECTrequest, CONNECTconfirm, DATArequest, DATAindication, DISCONNECTrequest;

Progress can be thwarted at any time by the IUT or the service-provider. This generates two more sequences:
) CONNECTrequest, GONNECTconfirm, DATArequest, DISCONNECTindication;

) CONNECTrequest, DISCONNECT ndication.

he three sequences of events can be expressed as a TLEN behaviour tree. There are five levels of alternatiyes,
nd only three leaves (a 1o c), because the SEND events L! are always successful. Execution is to progress fiom
eft to right {(sequence), and from top to bottom (alternatives). The following figure illustrates this progression, Lnd
the principle of the TTCN behaviour tree:

! PP H oot P
OIS TEYATUITY ICOT TATLOTTTT

progression of time . o

[

a EXAMPLE-TREE (L:NSAP)

t L! CONNECTrequest

e L

; —=L? CONNECTconfirm

;e\ |——> L! DATArequest

i o »L? DATAindication

\é |———DL! DISCONNECTrequest a)
s L? DISCONNECTindication b)
‘ L L? DISCONNECTindication o)

There are no 1iNes, arrows or 1eaf hames in 1 TCN. The behaviour Iree of the previous example would be Tepresented
as follows: '
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EXAMPLE 58 - A TTCN behaviour tree

Test Step Dynamic Behaviour
Test Step Name : TREE_EX_1(L:NSAP)
Group : TTCN_EXAMPLES/TREE_EXAMPLE_1/
Objective : Toillustrate the use of trees.
Default
Comments : NOTE - This example can be simplified by using Defaults
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 LI CONNECTrequest CR1 ReqLest
2 L? CONNECTconfirm CC1 ' . Confirm
3 L ! DATArequest DTR1 Sengl Data
4 L? DATAindication DTH Receive Data
5 L! DISCONNECTrequest DSCRt1 PASS | Accept
6 L? DISCONNECTindication DSCI1 INCONC | Premature
7 L? DISCONNECTIndication DSCR1 INCONC | Premature

14.9.5.2 The concept of snapshot semantics

The 3jlternative statements at the current level of indentation are processed'in-their order of appearance| TTCN op-
eratignal semantics (see annex B) assume that the status of any of the events cannot change during the|process of
trying to match one of a set of alternatives. This implies that snapshotemantics are used for received events and
TIMBEOUTs i.e., each time around a set of alternatives a snapshotis'taken of which events have been regeived and
which TIMEOUTs have fired. Only those identified in the snapshot can match on the next cycle through the alterna-
tives,

14.9.5.3 Restrictions on using events
In order to avoid test case errors the following restrictiotis apply:

a) & Test Case or Test Step should not contain behaviour where the relative processing speed of the MOT (Means
of Testing) could impact the results. To preventsuch problems, a RECEIVE, OTHERWISE or TIMEOUT event line
shall only be followed by other RECEIVE, OTHERWISE and TIMEOUT event lines in a set of alternatives. As a
conjsequence, Default trees shall contain©nly RECEIVE, OTHERWISE and TIMEOUT event lines on the first set
of lternatives. :

b) Once there is an event on a PCQ gqueue or a timeout in the timeout list, it can be removed from the guieue or list
only by a successful match of the related TTCN statement.In the case of a set of alternatives that includes
RE[CEIVE statements, the set of expected incoming events shall be fully specified. This means that iff shall be a
tes} case error if, during_ éxecution, no match of any of the RECEIVE statements occurs and yet| execution
progresses to the nextlevel of alternatives because of a TIMEOUT which occurred after an ASP or PDUJ, that was
notf|specified in the.sebof RECEIVE statements, was received on any one of the relevant PCO queues

EXAMPLE 59’--An incomplete set of RECEIVE events

PARTIAL_TREE
PARTIAL_TREE IASTART T
IANSTART T B
7B ? OTHERWISE FAIL
?TIMEOQUTT TIMEOUT T
IC IC
?0 PASS D PASS
: ?0THERWISE FAIL
a) b)

In a) if D is received in response to |A the test case will assign an erroneous PASS verdict by virtue of the TIME-
OUT. This can be avoided by using the OTHERWISE statement:
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14.9.6 The IMPLICIT SEND event

In the Remote Test Methods, although there is no explicit PCO above the IUT, it is necessary to have a means of
specifying, at a given point in the description of the behaviour of the LT, that the IUT should be made to initiate a
particular PDU or ASP. For this purpose, the implicit send event is defined, with the following syntax:

SYNTAX DEFINITION:
2900 ImplicitSend ::= "<" IUT "{" (ASP_ldentifier | PDU_ldentifier) ">"

o an 1 alatda ND or R indi

The IUT+ oce o used with-a-normal SEND or REC ~ndicating that the
specified ASP or PDU is to be sent by the IUT. The angle brackets signify that this is an implicit event, i'e. fthere is
no specification of what is done to the IUT to trigger this reaction, only a specification of the required reactiop itself.

An IMPLIICIT SEND event is always considered to be successful, in the sense that any alternatives,coded after, and
at the sgme level of indentation as the IMPLICIT SEND are unreachable.

An IMPLUICIT SEND shall be used only where the relevant OSI standard(s) permit the IUT to@end the specifled ASP
or PDU at that point in its communication with the LT.

For everly IMPLICIT SEND in a test suite, the test suite specifier shall create and reference a question in the partial
PIXIT prpforma that permits indication of whether the IMPLICIT SEND can be invoked on demand.

An IMPUICIT SEND event shall not be used unless the test method being used isione of the Remote Test Methods.
An IMPLICIT SEND event shall not be used unless the same effect could havebeen achieved using the DS tept meth-
od.
NOTE 1 } For example, when testing a connection-oriented Transport Protoeol implementation, if this restriction did npt exist it
would be[permissible to use IMPLICIT SEND to get the IUT to initiate a CRTPDU because in the DS test method that effect could
be achieyed by getting the UT to send a T-CONreq ASP. On the other hand, it would not be permissible to use IMPLICIT SEND
to get thd IUT to initiate an N-RstReq ASP because that effect could not be controlled through the Transport Service boundary.
The reaspn for this restriction is to prevent Test Cases from requiring.greater external control over an 1UT than is provigled for in
the relevant protocol standard.

When an IMPLICIT SEND event is specified, the associated internal events within the IUT necessary to megt the re-
quiremefts of the standard for the protocol being tested are also performed, e.g., set timer, initialize state vgriables.

The semantics of IMPLICIT SEND is that the SUT shall be controlled as necessary in order to cause the initjation of
the spedified ASP or PDU. The way in which.the SUT is to be controlled should be specified in the PIXIT (pr docu-
mentatign referenced by the PIXIT).

Neither & final verdict nor a preliminary ‘result shall be coded on an IMPLICIT SEND event.

At an appropriate point following arlIMPLICIT SEND, there should be a RECEIVE event to match the ASP|or PDU
that shoild, as a result, have been-sent by the IUT.

EXAMPLE 60 - EXAMPLE tise of IMPLICIT SEND
Test Case Dynamic Behaviour

Test Case Name &' IMP1

Group : TTCN_EXAMPLES/IMPLICIT_SEND1/

Purpose : A patrtial tree to illustrate the use of IMPLICIT SEND.

Def{ult :

Commen
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
5 <IUTICR > CR1
6 L? CR CR1
7 LICC CC1
12 L? OTHERWISE
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The OTHERWISE event

1992(E)

The predefined event OTHERWISE is the TTCN mechanism for dealing with unforeseen test events in a controlled
way. OTHERWISE has the syntax:

SYNTAX DEFINITION:

292

Otherwise ::= [PCO_Ildentifier | FormalParldentifier] "?" OTHERWISE

OTHERWISE is used to denote that the LT or UT shall accept any incoming event which has not previously matched

one of

param
event

the alternatives to the OTHERWISE

ter Ilst of the tree shall preflx the OTHERWISE The PCO name is used to md|cate the PCO at whig
ay occur. Incoming events, including OTHERWISE, are considered only in terms of the givetyPC(

EXAMPLE 61 - Use of OTHERWISE with PCO identifiers:

PARTIAL_TREE

PCO1? A
PCO27? B PASS
PCO1?C INCONC

PCO2? OTHERWISE FAIL

Dueto
OTHE

other event at PCO2 results in a FAIL verdict.

the significance of crdering of alternatives, incoming events which are alternatives following an unc
RWISE on the same PCO will never match.

EXAMPLE 62 - Incoming events following an OTHERWISE:

PARTIAL_TREE

PCO1?7 A PASS
PCO1? OTHERWISE FAIL
PCO1?C INCONC

14.9.8

The Tl
{conce
intoat
list at &

When
eout e

The TIMEOUT event

ptually immediately before a snapshot processing of a set of alternative events), a TIMEOUT event
meout list. The timer becomes.immediately inactive. Only one entry for any particular timer may app
ny one time. Since TIMEOUT is not associated with a PCO, a single timeout list is used.

ent matching the timer name, that event is removed from the list, and the TIMEOUT event succeeq

list is
TIME
SYNTA|

293

If no t}er name is indicated, any TIMEOUT event in the timeout list matches. The TIMEQUT event succe

t empty. When-this occurs, the entire timeout list is immediately emptied.
UT has the following syntax:
X DEFINITION:

Assume no event is received at PCO1, then receipt of event B at PCO2 results-in a PASS verdict. Receipt of any

The OTHERWISE will match any incoming event other than A. The last alternative, ?C, can never be matched.

he formal
h the test
D, .

bnditional

MEOUT event allows expiration of @ timer, or of all timers, to be checked in a Test Case. When a timgr expires

is placed
ear in the

h TIMEOUT event is pfocessed, if a timer name is indicated, the timeout list is searched, and if therg is a tim-

S.
eds if the

Timeout ::= "?" TIMEOUT [Timerldentifier]

EXAMPLE 63 - Use of TIMEOUT:

TIMEOUT T

Since TIMEOUT events are not RECEIVE events they are not rendered unreachable by previously listed OQTHER-
WISE alternatives.
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14.10
14.10.1

TTCN expressions
Introduction

There are two kinds of expressions in TTCN: assignments and Boolean expressions. Both assugnments and Boolean
expressions may contain explicit values and the following forms of reference to data objects:

a) Te

st Suite Parameters;

b) Test Suite Constants;

c) Te

st suite and Test Case Variables;

d) Formal parameters of a Test Step, Default or local tree;

e) A
Any va

Ps and PDUs (on event lines).
iables occurring in Boolean expressions and/or on the right hand side of an assignment shall be o

unbourd variable is used this is a test case error.

SYNTA

K DEFINITION:

303
304
305
306
307
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
308
309

310
311
312
314
315
316
317
318
319
320
321
322
323
324

76

Fxpression 1= SimpleExpression [RelOp SimpleExpression]

BimpleExpression ::= Term {AddOp Term}

Ferm ::= Factor {MultiplyOp Factor}

Factor 1= [UnaryOp] Primary

Primary ::= Value | DataObjectReference | OpCall | SelectExpridentifier | "(" Expression )"
Value = LiteralValue | ASN1_Value

iteralValue ::= Number | BooleanValue | Bstring | Hstring | Ostrmg | Cstring

Number := (NonZeroNum {Num} ) | 0

NonZeroNum :=1]2|3|4|5|6|7]8|9

Num ::= 0 | NonZeroNum

BooleanValue ::= TRUE | FALSE

Bstring ::= ™" {Bin | Wildcard} "" B

Bin:=0]1

Hstring 1= """ {Hex | Wildcard} ™" H

Hex :=Num|A|B|C|D|E|F

Dstring ::= "" {Oct | Wildcard} ™" O

Dct ::= Hex Hex

Cstring := """ {Char | Wildcard | "\"} ™"

Char ::= /* REFERENCE - A character.défined by the relevant character string type */
Wildcard :i= AnyOne | AnyOrNone

AnyOne ::="?7" :

AnyOrNone ::=

D ataObjectReference ::=DataObjectldentifier {ComponentReference}

DataObjectldentifier ;< TS_Parldentifier | TS_Constidentifier | TS_Varldentifier | TC_Varldentifier | FormalParl
\SP_ldentifier | PDU Identifier

JomponentReference := RecordRef | ArrayRef | BitRef

RecordRef ::= Dot (Componentldentifier | PDU_ldentifier | Structldentifier | ComponentPosition)
Componentldentifier ::= ASP_Parldentifier | PDU_Fieldldentifier | Elemidentifier | ASN1_ldentifier
ComponentPosition ::= "("Number”)”

ArrayRef ::= Dot "[" ComponentNumber ")"

ind. If an

dentifier |

ComponentNumber ::= Expression

BitRet 7= Dot (Bittdsntifter | BitNumber 1"}
Bitldentifier ::= Identifier

BitNumber ::= Expression

OpCall ::= TS_Opldentifier ( ActualParList | "(" ")")
AddOp :="+"|""| OR

MuttiplyOp ::= "*"| "/" | MOD | AND

UnaryOp :="+" | "-" | NOT

Relop::= n=l I n<l I w>n l w<>n I H>=W I W<=vl
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14.10.2 References for ASN.1 defined data objects

ISO/IEC 9646-3 :

1992(E)

In order to refer to components of structured data objects the following access mechanisms are provided:

a) a reference to a component of one of the following types: SEQUENCE, SET and CHOICE is constructed using
a dot notation; i.e., appending a dot and the name (component identifier) of the desired component to the data
object identifier; the component identifier shall be used if specified;

b) references to unnamed components are constructed by giving the position of the component within the type def-
inition in parentheses; numbering of such components of such a type starts with zero.

SYNTAX DEFINITION:

310—ComponentReference—~=RecordRet-ArrayRef Bithtef
311
313
314
315
314

ComponentPosition = "("Number")"
ArrayRef ::= Dot "[" ComponentNumber "]’
ComponentNumber ::= Expression

An inflex enclosed in square brackets is used to refer to a component of an ASN.1 SEQUENCE OF or SH

The f|rst component has the number zero.
The gxpression shall evaluate to a non-negative INTEGER.
EXAMPLE 64 - Component references

RecordRef ::= Dot (Componentldentifier | PDU_Ildentifier | Structldentifier | ComponentPosition)
Componentidentifier ::= ASP_Parldentifier | PDU_Fieldldentifier | Elemidentifier | ASN1_ldentifier

Example_type ::= SEQUENCE {
field_1
field_2

INTEGER,
BOOLEAN,
OCTET STRING }

If var1 is of ASN.1 type Example_type, then we could wite:
vart field_1 which refers to the first INTEGER-field
vari.(3) which refers to the third (unnamed) field

EXAMPLE 65 - PDU Field references

XY_PDUtype ::= SEQUENCE {

user_data

}

OCTET STRING,

T OF type.

On a statement line that-contains XY_PDUtype, we could write:  L? XY_PDU (buffer := XY_PDUtype.user da-
ta) ‘ ‘
The ipdex notation is.used to refer to elements (bits) of the ASN.1 BITSTRING type. BITSTRING is assumed to be
defingd as SEQUENCE OF {BOOLEAN]. If certain bits of a BITSTRING are associated with an identifier (hamed bit)
thenﬁther theddot notation or this identifier shall be used to refer to the bit.
SYNTAX DEFINITION:
317| BitRef ::= Dot (Bitldentifier | "[" BitNumber "]")
318Bitldentifier==ldentifies

319 BitNumber ::= Expression

The leftmost bit has the number zero.
The expression shall evaluate to a non-negative INTEGER.
EXAMPLE 66 - Component references on BITSTRING types:

B_type ::= BIT STRING { ack(0}, poll(s)}

where bit zero is called “ack” and bit three is called “poll”.
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If b_str is of ASN.1 type B_type, then we could write:
b_str.ack := TRUE
b_str.[2] := FALSE
Note that b_str.poll := TRUE and b_str.[3] := TRUE both assign the value TRUE to the “poll” bit.
ISO/IEC 8824 defines SET and SET OF types having unordered components. This is relevant only if values of that
type are encoded and sent over the underlying service-provider. TTCN therefore treats data objects of SET and SET
OF type in the same way as objects of SEQUENCE and SEQUENCE OF type, i.e., referring to the components with
number i always means a reference to the ith field as declared in the type. ASN.1 component identifiers comprise the
name of the ASN.1 ASP parameters, ASN.1 PDU fields or sub-components of ASN.1 ASP parameters or ASN.1 PDU
fields.
After an|ASP or PDU has been received, referring to the component with the index i will always return thesarr|e value.
There ig no change of order of the elements in a SET or SET OF by any operation in TTCN.

14.10.3 | References for data objects defined using tables

The same syntax as defined in 14.10.2 shall be used to construct references to ASP parameters, PDU fields or ele-
ments of Structured Types defined in tabular form. To specify a reference to a parameter(field or element fhe data
object identifier shall be followed by a dot ( . ) and a parameter, field or element identifier.

Where 3 parameter, field or element is defined to be a true substructure of a type defitied in a Structured Type table,
a referehce to the elements in the substructure shall consist of the reference to the parameter, field or elemént iden-
tifier follbwed by a dot and the identifier of the item within that substructure.

Where 3 structure is used as a macro expansion, the elements in the structuréshall be referred to as if it was pxpand-
ed into the structure referring to it.

If a pargmeter, field or element is defined to be of metatype PDU nocreference shall be made to fields of that sub-
structure.
14.10.4| Assignments
14.10.4]1 Introduction
Test evénts may be associated with a list of assignments and/or a qualifier. Assignments are separated by commas
and the fist is enclosed in parentheses.
SYNTAX DEEINITION:
301 AssignmentList ::= "(" Assignment {Comnia‘Assignment} ")"
302 Assignment ::= DataObjectReference "= Expression

During execution of an assignment the:right-hand side shall evaluate to an element of the type of the left-hgnd side.

The effdct of an assignment is to\bind the Test Case or Test Suite Variable (or ASP parameter or PDU fielf) to the
value offthe expression. The expression shall contain no unbound variables.

All assignments occur in the.order in which they appear, that is left to right processing.
EXAMPLE 67 - use of assignments with event lines:

X:=1}
(Y:=2)
LIA (Y:=0, X:=Y, A field1:=Y)
L?B (Y:=B.field2, X:=X+1)

When PDU A is successfully transmitted the contents of the Test Case Variables X and Y will be zero, and field1 of
PDU A wili also contain zero. Upon receipt of PDU B the Test Case Variable Y would be assigned the contents of
field2 from PDU B and the Test Case Variable X would be incremented.

14.10.4.2 Assignment rules for string types
If length-restricted string types are used within an assignment the following rules apply:

a) if the destination string type is defined to be shorter than the source string, the source string is truncated on the
right to the maximum length of the destination string type; V
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b) if the source string is shorter than that allowed by the destination string type, then the source string is left-aligned

and

padded with fill characters up to the maximum size of the destination string type.

Fill characters are:
" " (blank) for all CharacterStrings;
"0" (zero) for BITSTRINGs, HEXSTRINGs and OCTETSTRINGs.

When an unbounded (i.e., possibly infinite length) string type variable is used on the left-hand side of an assignment
it shall become bound to the value of the right-hand side without padding. Padding is only necessary when the vari-
able is of a fixed length string type.

14.10

ficatio

N shall be taken to mean that the statement is executed only if both the event matches and the qualli

ates tq TRUE.

If both a qualifier and an assignment are associated with the same event, then the qualifier, shall appeal
term in it being evaluated with the values holding before execution of the assignment.

SYNTAX DEFINITION;

288

14.10.

An ev
the as
only if
evalug
If a R
qualifi
param
occurt]
The ry

a)o
trang
b) o
c) of
orP

An ass
straint

Qualifier ::= "[* Expression "]"

B Event lines with assighments and qualifiers
ent may be associated with an assignment, a qualifier or both. If anlevent is associated with an as

the qualifier evaluates to TRUE. If an event is associated with both, the event may match only if th
tes to TRUE, and the assignment is executed only if the event matches.

ed.
les for use of assignments within events are as follows:

n a SEND event all assignments are performed after the qualifier is evaluated and before the ASP
smitted;

h SEND events assignments are allewed for the fields of the ASP or PDU being transmitted;

DU just received.

values on a SEND event line.
EXAMPLE 68 - Use of a qualified SEND event:

PARTIAL_TREE
IA[X=3]
B

Lt willsend B

An ev£nt may be qualified by placing a Boolean expression enclosed in square brackets after the evént. " This quali-

ier evalu-

first, any

Gignment,

signment is executed only if the event matches. If an event is associated with a qualifier, the event may match

b qualifier

ECEIVE event is qualified and the event that has occurred potentially matches the specified event| then the
br shall be evaluated in the context of the event that-hds occurred. If the qualifier contains a referenge to ASP
eters andfor PDU fields then the values of those parameters and/or fields are taken from the eventt that has

br PDU is

a RECEIVE event assignments are performed after the event occurs and cannot be made to fields gf the ASP

ignment to a constraintASP parameter, PDU field or structure element in the behaviour part will overwrite con-

Processing these alternative SEND events the tester will send A only if the value of the variable X is 3. OthenTise

EXAMPLE 69 - Using OTHERWISE, qualifiers and assignments:

The OTHERWISE event may be used together with qualifiers and/or assignments. If a qualifier is used, this B
ean becomes an additional condition for accepting any incoming event. If an assignment statement is used,

o0ol-
the
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assignment will take place only if all conditions for matching the OTHERWISE are satisfied. For example:

PARTIAL_TREE (PCO1:XSAP; PCO2:YSAP)

PCO1? A PASS
PCO27 B [X=2] INCONC
PCO1?C PASS
PCO2? OTHERWISE [X<>2] (Reason:="X not equal 27) FAIL

PC0O2? OTHERWISE (Reason:="X equals 2 but event not B") FAIL

Assume that no event is received at PCO1. Recsipt of event B at PCO2 when X=2 gives an inconclusive verd

he final OTHERWISE will match.

14.11 |Pseudo-events

It is pefmitted to use assignments, qualifiers and timer operations by themselves on a statement line in a
tree, without any associated event. These stand-alone expressions are called pseudo-events.

The meaning of such a pseudo-event is as follows:

ict.

Receipt of any other event at PCO2 when X<>2 results in a FAIL verdict and assigns a value of “X not equal 2" to
he CharacterString variable: Reason. If an event is received at PCO2 that satisfies neither of these scenarios then

ehaviour

a) if gnly a qualifier is specified: the qualifier is evaluated and execution continues with subsequent behavipur, if the

qualifier evaluates to TRUE; if it evaluates to FALSE the next alternative is attempted. If no alternative ex
this i$ a test case error.

b) if nly assignments and/or timer operations are specified: the assignments shall be executed from Ig
and/@r the timer operations shall be executed from left to right;

¢) if gssignments and/or timer operations are specified preceded by a-qualifier: the qualifier shall be evall
and the assignments and/or timer operations shall-be evaluated:only if the qualifier evaluates to TRUE.

14.12 | Timer management

timer operation appéars on the same statement line as an event and/or a quallfj er,.the timer opera
uted if, and only if, the event matches and/or the qualifier evaluates to TRUE.

SYNTAX DEFINITION:

325 TimerOps\:= TimerOp {Comma TimerQOp}
326 TimerQp-:= StartTimer | CancelTimer | ReadTimer

ists, then
ft to right

lated first

events or

matically
d READ-
eparating

tion shall

14.12.2_THe START operation

The START operation is used to indicate that a timer should start running.
SYNTAX DEFINITION:

327 StartTimer := START Timerldentiﬁer ["(" TimerValue ")"]
117 Timerldentifier ::= Identifier
329 TimerValue ::= Expression

The optional timer value parameter shall be used if no default duration is given, or if it is desired to assign
time (i.e., duration) for a timer that overrides the default value specified in the timer declarations.

80
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Timer values shall be of type INTEGER. The test case writer shall ensure that the optional timer value parameter
shall evaluate to a positive non-zero INTEGER. A test case error shall result if a timer is started with a zero or neg-
ative value.

Any variables occurring in the expression specifying the optional timer value shall be bound. If an uhbound variable
is used this is a test case error.

When a timer duration is overridden, the new value applies only to the current instance of the timer: any later START
operations for this timer which do not specify a duration will use the duration stated in the timer declarations part.

EXAMPLE 70 - Uses of START timer:
the Ti are timer identifiers and the Vi are timer values:

The S
entry

1412
The
SYNT;

328
117
329

A can

START TO
START TO (V0)
START T1, START T2 (V2)

TART operation may be applied to a running timer, in which case the timer is cancelled reset and st
n the timeout list for this timer shall be removed from the timeout list.

3 The CANCEL operation
ANCEL operation is used to stop a running timer.
A X DEFINITION:

CancelTimer ::= CANCEL [Timerldentifier]
Timerldentifier ::= ldentifier
TimerValue ::= Expression

celled timer becomes inactive. If a TIMEOUT event for that timer is in the timeout list, that event i

from the timeout list. If the timer name on the CANCEL operation-is omitted, all running timers become in

the tin

heout list is emptied.

Cancglling an inactive timer is a valid operation, although'it does not have any effect.

14.12

The H
store

EXAMPLE 71 - Some uses of CANCEL timer:
where the Ti are timer identifiers:

CANCEL

CANCEL TO

CANCEL T1, CANCEL T2
CANCEL T1, START T3

4 The READ TIMER operation

t into the specified Test'Suite or Test Case Variable. This variable shall be of type INTEGER. The

assigied to the variablesis\interpreted as having the time unit specified for the timer-in its declaration. By C

applyi
SYNT.

330
117

ng the READTIMER operation on an inactive timer will return the value zero.
AX DEFINITION:

ReadTimer::= READTIMER Timerldentifier "(" DataObjectReference”)"
Timetldentifier ::= Identifier

arted. Any

5 removed
active and

EADTIMER operation s, Used to retrieve the time that has passed since the specified timer was stafted and to

ime value
bnvention,
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EXAMPLE 72 - Using READTIMER:

START TimerName (TimerVal)

7EVENT_A '
+Tree_A

?EVENT_B
+Tree_B

?EVENT_C
READTIMER TimerName (CurrTime)

+Tree C

?TIMEOUT TimerName

gince starting the timer will be stored in the Test Case or Test Suite Variable CurrTime. The behaviedr contained
Tree_C may use the value of this Test Suite or Test Case Variable.

XAMPLE 73 - READTIMER used in combination with other timer operations:
EADTIMER T1 (PASSED_TIME), CANCEL T1
EADTIMER T1 (V1), START NEW_TIMER (V1)

14.13 [The ATTACH construct

14.13.1| Introduction

Trees may be attached to other trees by using the ATTACH constructywhich has the syntax:

296 Attach ::= "+" TreeReference [ActualParList]

298 TreeReference ::= TestStepldentifier | Treeldentifier
299 ActualParl.ist ::= "(" ActualPar {Comma ActualPar } ")"
300 ActualPar ::= Value | PCO_ldentifier

Test sufte and Test Case Variables are global to both the tree that does the attachment (the main tree) ar|

f EVENT_C is received prior to expiration of the timer named by TimerName, the amount of time which,has pasged

n

d the at-

tached free, i.e., any changes made to variables, in-an attached tree also apply to the main tree. Tree attachment con-.

structs $hall appear on a statement line by themselves.
14.13.2| Scope of tree attachment

Behavigur descriptions may contain qmore than one tree. However, only the first tree in the behaviour desg
accessiple from outside the behaviour description. Any subsequent trees are considered to be Test Steps lo
behaviqur description, and thus not externally accessible.

It shouldl be noted that onlyTest Cases are directly executable, while Test Steps are executed only if attad
Test Cdse, or to a Test Step-whose point of attachment can be traced back to a Test Case (either directly or
attachef Test Steps). Test Cases are not attachable.

Tree reference may-be Test Step [dentifiers or tree identifiers, where

a) a Test Step.Identifier denotes the attachment of a Test Step that resides in the Test Step Library; the T
is referenced by its unique identifier;

b) a treg-identifier shall be the name of one of the trees in the current behaviour description; this is attachr

ription is
cal to the

hed to a
via other
est Step

nent of a

local tree:
14.13.3 Tree attachment basics

Given a behaviour tree, it is possible to detach parts of this tree in the form of separate behaviour trees, i.e., Test
Steps. The points where a Test Step has been cut out of the original tree are indicated by the attach symbol ( +)

followed by the name assigned to the Test Step.
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This 0
Test§

Tree a
-An

some
asb

- So

the attachment of further Test Steps.

- Att

TOP_TREE TOP_TREE STEP
A A D1
Al A1 D11
D1 _ + STEP - D12
D11 is equivalent to: c and ‘
D12 Gt
c +STEP
C1
D1
D11 .
D12

beration can be performed not only on the main behaviour tree of the Test Case (the root tree) but a
teps detached from it. The attached tree will either be a local tree or a member of the Test Step Lib

ttachment can be defined in a more general way than the mere re-insertion of complete Test Steps

attached tree need not contain full paths down to the leaves of the tree it is attached to (its calling tree
e subsequent behaviour common to all paths of the attached tree may be specified in the ca!ling tre
chaviour subsequent to the attachment line.

me (even top level) lines of the attached Test Step may again have thé-form +SOME_SUBTREE,

bched Test Steps may be parameterized.

14.13.
14.13.
a)T
set g

Attaching STEP in this position means expanding the TOP_TREE by inserting the Test Step STEP's to)

The meaning of tree attachment
.1 The following list defines the tree attachment execution semantics:
e attachment line (e.g., +STEP) in the behaviour tree (e.g., TOP_TREE) is formally one (e g. A ) ina

f alternatives:

(A, A, A

gt n

so on the
rary.

). Rather,
b, namely

calling for

n ordered

p alterna-

jeaves of

tiveq, e.g., (B g Bm) into this sequence; yielding a new sequence:
(A1, e A(i-1)’ B1, veey Bm’ A(i+1)’ - An)
of alternatives. Any subsequentbehaviour to the Bs will be attached together with them.
EXAMPLE 75 - Expansion.of a Test Step:
TOP_TREE STEP TOP_TREE
A B1 A
A1 B11 A1
+ STEP B2 o B1
A3 and is equivalent to: B11
B2
A3
b) Any-behaviott Subacqucﬁt to-the=STHEP-ineithe-tree-witHbecome-behaviodrs auuacqucu tto-att-the

the attached STEP expanded into the tree;
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EXAMPLE 76 - Subsequent behaviour to an ATTACH:

TOP_TREE STEP ' : TOP_TREE
A D1 A
+ STEP D11 D1
B D2 . . D11
and : is equivalent to: B
D2
B
c) When-an-actual-pars istis-use bstituted
for egch corresponding formal parameter usmg snmple textual substntutlon ThIS substitution shall take place accord-

ing tg the following scoping rules:
1) Actual parameters on the ATTACH of a local tree shall be substituted for corresponding formals only directly
within that local tree;
2) Actual parameters on the ATTACH of a root tree of a Test Step are substituted for aft-occurrences of the cor-
responding formals within the root tree and any local trees directly within the Test Step,
3) When a parameterized tree is attached:
A) the number of the actual parameters shall be the same as the number of formal parameters; and
B) each actual parameter shall evaluate to an element of its correspondingformal parameter type;

XAMPLE 77 - Substitution of parameters:

TOP_TREE {L:NSAP; U:TSAP) and STEP (PCO:TSAP; X, YINTEGER)
LICONreq (M:=1) PCO?CONind (X: = Y)

+ STEP(U, M, 2)

. . . |TOP_TREE (L:NSAP; U:TSAP)
is equivalent to: LICONreq (M:=1)
U?CONind (M: = 2)

EXAMPLE 78 - Scoping rules for parameter substitution:

Test Step Dynamic Behaviour

Test Step Name : TEST_STEP_1(X, Y:INTEGER)

Group : TTCN_EXAMPLES/PARAMS/STEPS/
Objective : To iliustrate scoping rules for parameter substitution.
Defauit
Comments
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 ?A o A1
+TEST_STEP_2(X)
3 +LOCAL(5)
LQCAI (EINTEGER) ;
4 B ' ‘ - B1.
5 (TC_VAR:=F+Y) PASS

Detailed Comments:

When TEST_STEP1 is attached by a calling tree, all occurrences of the formal parameters X and Y within the entire Test Step (including
within the local tree LOCAL) will be replaced with the actuals provided. Note that formals X and Y are not automatically substituted with
actuals within TEST_STEP2. However, the actual parameter value for formal X is substituted in the ATTACH construct "+TEST_-
STEP2(X)". This results in the substitution of the actual parameter value X (in TEST_STEP1) for whatever formal parameter appears in
the declaration of TEST_STEP2. Finally, note that actual parameter (constant) 5 is substituted for formal "F" when the tree LOCAL is
attached. This substitution takes place only within the local tree.
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14.13.5 Passing parameterized constraints

Constraints may be passed as parameters to Test Steps. If the constraint has a formal parameter list then the con-
straint shall be passed together with an actual parameter list. The actual parameters of the constraint shall already
be bound at the point of attachment.

EXAMPLE 79 - Passing a parameterized constraint:

Suppose that the constraint C1 has a single formal parameter of type INTEGER. TOP_TREE attaches STEP and
passes C1 as a parameter. Note that the constraints reference in STEP is not parameterized:

TOP_TREE STEP(PAR:A_PDU)

+ STEP(C1(3)) |A_PDU PAR

14.13.6 Recursive tree attachment

As trge attachment works recursively (STEP may contain a +SOME_OTHER_TREE line) the'tree expansfon seman-
tics may never lead to a tree free of attachment lines.

EXAMPLE 80 - A legal recursive tree attachment:

TOP_TREE STEP TOP_TREE
A Cc A
+ STEP + TOP_TREE one expansion C
B D is equivalent to: + TOP_TREE
and B
D
B

A treg shall not attach itself, either directly or indirectly, at its'top level of indentation.

NOTE - It is unnecessary to expand either any Test Step that will not be executed, or any alternatives beyond the gurrent level
until gn alternative from the current level has been selected:

EXAMPLE 81 - An illegal recursive tree attachment:

TOP_TREE STEP TOP_TREE
A C A
+STEP D i c
one expansion
B + TOP_TREE is equivalent to: D
and B
+ TOP_TREE
B .

14.13.7 Tree attachment’and Defauits
The ¢xpansion of Defauits in a tree shall be completed before this tree is attached anywhere (see 14.18P).
NOTEH - Special carehas to be taken where both tree attachment and Defaults are used in a-behaviour description.

14.14 Labels-and the GOTO construct
A label may be placed in the labels column on any statement line in the behaviour tree.

NOTH 1=Whenever an entry is executed in the behaviour tree for which a label is specified, that label should be redorded in the
conformance log in such a way that it can be associated with the record of the execution of that entry.

A GOTO to a label may be specified within a behaviour tree provided that the label is associated with the first of a
set of alternatives, one of which is an ancestor node of the point from which the GOTO is to be made. A GOTO shall
be used only for jumps within one tree, i.e., within a Test Case root tree, a Test Step tree a Default tree or a local
tree. As a consequence, each label used in a GOTO construct shall be found within the same tree in which the GOTO
is used. No GOTO shall be made to the first level of alternatives of local trees, Test Steps or Defaults.

A GOTO shall be specified by placing an arrow ( -> ) or the keyword GOTO, followed by the name of the label, on a
statement line of its own in the behaviour tree.
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SYNTAX DEFINITION:
295 GoTo = ("->" | GOTO) Label
A label shall be unique within a tree. If a GOTO is executed, the Test Case shall proceed with the set of alternatives
referred to by the {abel.
GOTOs shall always be unconditional and therefore always execute.

NOTE 2 - a Boolean expression may be placed as the immediate ancestor of a GOTO to gain the effect of a conditional jump.
EXAMPLE 82 - Use of GOTO

Test Case Dynamic Behaviour
Test|Case Name : GOTO_EX1
Group : TTCN_EXAMPLES/GOTO_EXAMPLE1/
Purppse ¢ Toillustrate use of labels and GOTO.
Defapit '
Comments
Nr |[Label Behaviour Description Constraints Ref Verdict | Comments
1A A Al
2 LB 7B B1
3 || LB2 + B-tree
4 LC ?C C1
5 LD [D=1]
6 -> LA
7 LE [E=1]
8 LF IF F1 FAIL
Detafled Comments:
This gxample shows a jump to LA. From the same position in thattree it would also be allowed to jump to LB or LD, but it would n¢t be
allowdd to jump to LB2 or LF (because the set of alternatives does not contain an ancestor node of the point from which the jump is
made) nor to LC or LE (because these are not the first of a set of alternatives).

14.15 The REPEAT construct

This suljclause describes a mechanism to be used in behaviour descriptions for iterating a Test Step a nymber of
times. The syntax of this REPEAT construct is:

SYNTAX|DEFINITION:
297 Repeat ::= REPEAT TreeReference [ActualParList] UNTIL Qualifier

The treg reference shall be a reference to either a local tree or a Test Step defined in the Test Step Library| For the
rules of attachment see 14.13. The REPEAT construct has the following meaning: first the tree, referred to by|the tree
, is executed: Then, the qualifier is evaluated. If the qualifier evaluates to TRUE, execution of the REPEAT
t is completed. If not, the tree is executed again, followed by evaluation of the qualifier. This process is re-
peated Until the'qualifier evaluates to TRUE.

The REPEAT. construct can always be executed and will normally be the last alternative of a series of TTCN state-
ments a i i edby 14953 a)

NOTE 3 - The REPEAT construct is recommended, if applicable, instead of use of GOTO.
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EXAMPLE 83 - Use of REPEAT (see also annex D):

Test Case Dynamic Behaviour

Test Case Name : RPT_EX1

Group : TTCN_EXAMPLES/REPEAT_EXAMPLE1/

Purpose : Tollustrate use of REPEAT.

Default

Comments

Nf Label T Behaviour Description Constraints Ret— | Verdict T Comments
1 (FLAG:=FALSE) '

2 A Al

3 REPEAT STEP1 (FLAG) UNTIL [FLAG] '

4 D D1 PASS

STEP1 (F:BOOLEAN)

| ' 5 2B (F:=TRUE) B1
6 ?C(F:=FALSE) C1
Detailed Comments: ‘
This example describes a test that is capable of receiving an arbitrary number of C evénts at the lower tester PCO, until the [awaited

mgssage B is received.

14.16 The Constraints Reference
14.16{1 Purpose of the Constraints Reference column

This g¢olumn allows references to be made to a specific corstraint placed on an ASP or PDU. Such constraints are
defingd in the constraints part (see clause 11, 12 and 13).-The constraints reference shall be present in cpnjunction
with SEND, IMPLICIT SEND and RECEIVE. A constraints reference is optional if an ASP has no parametgrs. It shall
not bg present with any other kind of TTCN statement.

A constraint reference has the syntax:
SYNTAX DEFINITION:

277| ConsRef ::= Constraintldentifier [ActualCrefParList ]
278| ActualCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"
. 279| ActualCrefPar ::= Value | DataObjectidentifier | ConsRef

EXAMPLE 84 - A constraint reference without a parameter list:

N_SAP? GR.PDU CR1

14.16|2 Passing parameters in Constraint References
A conptraint reférence may have an optional parameter list to allow the manipulation of specific constraint values from

b) each actual parameter shall evaluate to an element of its corresponding formal type.

If a constraint is passed as an actual parameter, and that constraint is declared with a formal parameter list, then the
constraint shall also have a (possibly nested) actual parameter list. All variables appearing in the parameter list shall
be bound when the constraint is used. If an unbound variable is used then this is a test case error.

EXAMPLE 85 - A constraints reference with a parameter list:

N_SAP? N_DATAreq D1(P1, CR1(P2))

Where D1 is a constraint on N_DATAreq with two parameters (actual parameters P1 and CR1), and CR1 is a con-
straint with one parameter (actual parameter P2).
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14.16.3 Constraints and qualifiers and assignments

If an event is qualified and also has a constraints reference, this shall be interpreted as: the event matches if, and

only if, both the qualifier and the constraint hold.

If an event is followed by an assignment and has a constraints reference and/or a qualifier, then this shall be inter-
preted as: the assignment is performed if, and only if, the event occurs according to the definition given above.

14.17 Verdicts
14.17.1 Introduction
Entries in the verdict column in Dynamic Behaviour tables shall be either

-a pteliminary result, which shall be given in parentheses;
- or gn expilicit final verdict.
An entty, of either type, shall not occur on an empty line, or on the following TTCN statements:
a) ar] ATTACH construct;
b) a REPEAT construct;
¢) a GOTO;
d) an IMPLICIT SEND
SYNTAX DEFINITION:

281 [Verdict ::= Pass | Fail | Inconclusive | Result

282 [Pass ::=PASS |P|"("PASS )" ["("P ")

283 [Fail:=FAIL|F|"C" FAIL")"|"("F")"

284 |Inconclusive ::= INCONC |1 | "{" INCONC ")" | "("1™)"
285 |Result ::= Identifier

NOTE 1 During Test Case execution, whenever an entry in a behaviour tree occurs for which there is a corresponding ¢
verdict ¢olumn of the abstract Test Case, that verdict column information is intended to be recorded in the conformance
a way that it is associated with the record of that entry in thelbehaviour free.

14.17.2 Preliminary resuits

A predgfined variable called R is available in each Test Case to store any Intermediate results. R can take t
pass, fail, inconc and none. These values are-predefined identifiers and as such are case sensitive.

R may|be used wherever other Test CaseVariables may be used, except that it shall not be used on the
side offan assignment statement. Thus,\it is a read-only variable, except for the changes toits value caused
in the Jerdict column (as specifiedbelow).

If a prefiminary result is to be specified in the verdict column it shall be one of the following:
a) (P) or (PASS), meaningthat some aspect of the test purpose has been achieved;

b) (I)[or (INCONC), meaning that something has occurred which makes the Test Case mconcluswe for son
of the test purpose;

¢) (F) or (FAIL); meaning that a protocol error has occurred or that some aspect of the test purpose hag
in faijure.

NOTE 1 - PASS or P, FAIL or F and INCONC or | are keywords that are used in the verdicts column only. The predefined

ntry in the
og in such

ne values

ieft-hand
Dy entries

ne aspect
resulted

identifiers
ned identi-

pass, fdil-inconc and none are values that represent the possible contents of the predefined variable R. These predefi

fiers are 10 be used Tor testing the variable R in behaviour lines only.

Whenever a preliminary result is recorded, because the corresponding entry in the behaviour tree is executed, then

the value of the predeflned Test Case Variable R shall be changed according to the foIIowmg table:
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Table 6 - Calculation of the variable R

Current Entry in verdict column

value of R | (PASS) (INCONC) (FAIL)
none pass inconc fail
pass pass inconc fail
inconc inconc inconc fail

fail fail fail fail

: 1992(E)

limingry result of P or | in order to record in the conformance log that a P or | is appropriate for some aspect of.the't
despite the fact that this will not change the value of R.
14.17.3 Final verdict 4
If an pxplicit final verdict is to be specified in the verdict column, it shall be one of the following:
a) P or PASS, meaning that a pass verdict is to be recorded;
b) 1 or INCONC, meaning that an inconclusive verdict is to be recorded;
c) F or FAIL, meaning that a fail verdict is to be recorded;

d) the predefined variable R, meaning that the value of R is to be taken as the final verdict, unless the
is rfone in which case a test case error is recorded instead of a final verdict.

‘

Table 7 - Calculation of the final\verdict R

Current Entry in verdigt column

value of R | PASS INCONC FAIL. R
none pass inconc ~fail *error*
pass pass inconc ~ fail pass
inconc *error* inconc fail inconc
fail *errort *error* fail fail

ever, during execution of a Test Case, an explicit final verdict is specified, then this terminates the
For cpmpliance with ISO/IEC 9646-2, anexplicit final verdict should be specified only if the Test Case hc
to a quitable stable testing state (e:g:the idle testing state).

st purpose,

NOTq 2 - Thus, the order of precedence (lower — higher) is: N, P, |, F. Even if R has value fail it can be useful {0 rtcord a pre-

value of R

[est Case.
s.returned

NOTH 1 - The termination of the Test-Case caused by the specification of an explicit final verdict is necessary, for exagmpls, if the

stabld state is reached in an attached Test Step when subsequent behaviour is specified in the calling tree.

If the|leaf of the behaviout-tiee is reached without an explicit final verdict being specified, then the final ve
termiped as for case dy-above (i.e., as if R had been put in the verdict column).

If an pxplicit final verdict other than R is to be recorded, then that verdict shall be compared with the v
determine whethér-or not they are.consistent. If R is fail then a final verdict of PASS or INCONC shall b
as ingonsistent;. if R is inconc then a final verdict of PASS shall be regarded as inconsistent. If there is or
incongistencies, then it is a test case error.. ,

rdict is de-
uein Rto

‘regarded
e of these

NOTH 2~ Insuch a case, "Test Case Error" should be recorded in the conformance log.

An OTHERWISE statement shall not lead to a PASS verdict. It should.lead to a FAIL verdict, because the OTHER-

WISE could match an invalid test event.

14.18 The meaning of Defaults
14.18.1 Introduction -

In many cases Default behaviour will be used to emphasize a set of interesting paths through a test by declarmg the

less interesting common alternatives (+ their subsequent behaviour) as Default behaviour.
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The same effect, though less concisely, would be achieved by Test Step attachment (e.g., +DEFAULT) as an addi-
tional general last alternative. As opposed to tree attachment, Default behaviour expands into many points of the tree
it is associated with. This property calls for a careful use of Defaults.

EXAMPLE 86 - Identifying a Default tree:

TOP_TREE TOP_TREE TOP_TREE
A A Defaulf: COMMON
A1 A1 A
A1l A11 A1
C + COMMON A1
D AZ AZ
A2 E + COMMON B
C B B1
D B1
B + COMMON
B1 ~ |+ COMMON COMMON
c C
D D
C COMMON
D C
D
1: the complete set of 2: explicit tree attach- 3: Default achieves
alternatives. ment. the same as 2,
No Default behaviour shall be specified to a Default behaviour, i.e. @ Default may not have Default behaviour itself.
Tree aftachments shall not be used in Default behaviour trees,J.e., Default behaviour trees shall not atfach Test
Steps. [Test Cases or Test Steps shall not be referred to as Defaults.
For thg execution of a Test Case it is not necessary to expand Defaults everywhere in all the trees referring to them.
This can be seen from an operational description of the.meaning of Defaults: in attempting to match a sequence of

alternalives (which may need repeated attempts), each time they all failed to match, the first leve! of alterpatives of
the Default behaviour are attempted as well. If none‘of these matches either, the sequence is retried with the new
states of timers and queues at all PCOs concerned-’If there is a match in the Default, the Default behaviour i$ pursued
at that point. ‘

To enspre that no subsequent behaviour will'occur following the execution of a Default behaviour, a final vefdict shall
be assigned to every leaf of the Default tree. If the final verdict results from an OTHERWISE statement in the Default
tree, the final verdict shail be FAIL.

14.18.2 Defaults and tree attachment

Whengver tree attachment is.used it is important to have a clear understanding of how Defaults apply both to the
calling [tree and to the attached Test Step. In order to avoid hidden side-effects the Defaults that apply within an at-
tached| Test Step are defiried to be those specified in the table that defines that Test Step. Thus, if the Tept Step is
defined in the Test Sfeprlibrary, then the Defaults that apply are specified in header of the Test Step behavipur table.
Alterndtively, if the Test Step is defined locally in the same behaviour table as the caljling tree, then the samg Defaults
apply tp both the calling tree and the attached Test Step.

In orddr to@void multiple insertions of Defaults within a set of alternatives, the Default specified for a particular tree
do not ppply to the top level of alternatives of that tree unless the tree is the root tree of a Test Case.

In order to generate a correct expansion of a tree it is necessary to expand the Defaults both
a) before the tree is expanded as an attached tree; and
b) before any of the tree’s attached Test Steps are expanded.

The expansion of Defaults is thus local to a single tree and comprises the attachment of the Default tree to the bottom
of every set of alternatives within the tree (except the top set of alternatives for any tree other than the root tree of a
Test Case).

Default expansion rules hold equally in the case where a set of alternatives contains an OTHERWISE event.
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STEP, which has the into STEP
Default STEP_DEF

EXAMPLE 88 - Locality of a Default against a calling tree:

TOP_TREE TOP_TREE

Default: TOP_DEF A

A + STEP
+ STEP E

E

TOP_DEF
E

STEP
B
C

1: TOP_TREE attaches
STEP. TOP_TREE has
the Default TOP_DEF

2: TOP_DEF expanded
into TOP_TREE

TOP_TREE STEP TOP_TREE
A B A
+STEP C B
D E Cc
............................................. D
E
STEP D
Default: STEP_DEF
—B
c
STEP_DEF
E
1: TOP_TREE attaches 2: STEP_DEF expanded 3: STEP expanded into

TOP_TREE

TOP_TREE
A
B
C

3: STEP expanded into
TOP_TREE
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EXAMPLE 89 - A case of cyclic tree attachment:

STEP_1 - STEP_1 STEP_1 NOTE - such oy
Default: DEF_1 A A Sl
A + STEP_2 C

+ STEP_2 : B A

B E1 4 STEP.2
............................................. B
DEF_1 STEP 2 EA
E1 C D ‘
............................................. + STEP 1 B>
STEP_2 D B
Default: DEF_2 E2 E1
C

+ STEP_1

D
DEF 2
E2 ‘
1: STEP_1 and STEP_2 attach each 2: DEF_1 expanded into 3: After one’expansion of the Defalilt-

other. STEP_1 has Default DEF_1.

STEP_1 and DEF_2 ex-
STEP_2 has Default DEF_2.

panded into STEP_2

free STEP_2 and one expansion of
the Detault-free STEP_1

14.19 PDefault References

Test Case and Test Step behaviours reference Default behaviour in(ihe’ Default Library through the Default entry in
the tablp header. This reference locates the Default by its unique identifier. Defaults can be parameterized. The actual
parameter list shall fulfil the following:

a) thg number of actual parameters shall be the same as the’number of formal parameters; and

b) ea¢h actual parameter shall evaluate to an element of its corresponding formal type; and

¢) all variables appearing in the parameter list shall\be bound when the constraint is invoked.
SYNTAX DEFINITION:

238 DefaultReference ::= Defaultldentifier [ActualParL.ist]

The Default Identifier shall be a reference to a Default defined in the Default Library.
EXAMPLE 90 - Default reference:

90.1
Test Case Dynamic Behaviour
Tesl Case Name :<{DEF_EX1
Group ~TTCN_EXAMPLES/DEFAULT_EXAMPLE1/
Purpgose i Toillustrate the use of Defaults.
Default : DEF1 (L)
Comments : The tree of example ** can be split into this Test Case with the Default behaviour DEF1.
Nr H-abel Bohaviour-Dosoription Consiraints Bef — Verdict - Comments
1 L! CONNECTrequest CR1 Request ...
2 L? CONNECTconfirm CC1 ... Confirm
3 L! DATArequest DTRt Send Data
4 L? DATAindication DTI1 Receive Data
5 L! DISCONNECTrequest DSC1 PASS | Accept
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90.2
Default Dynamic Behaviour
Default Name : DEF1{X:XSAP)
Group : TTCN_EXAMPLES/DEFAULTS_LIB/DEFAULT_1/
Objective : llustration of a simple Default.
Comments
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
X2DISCONNEGTFindication BEC2 INCONG-{Pronature

NOTE - Syntactically, the Default behaviour of the second of the two tables in the above example attaches X?DISC DNNECTin-
dicdtion as an alternative to each of the L! and L? statements in the first table. However, attachment of the Default tree as an
altefnative to an L! statement that always succeeds is meaningless. .
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15 Page continuation
15.1 Page continuation of TTCN tables
When any TTCN table is too long to fit on a single page the following mechanism shall be used:
a) the words “Continued on next page” shall be printed after the table line where the split occurs;

b) the words “Continued from previous page” shall be printed before the continued table on the next page.
Tables may be split at any location, i.e., in their header, body, or footer section. In all cases, the sections title (e.g.,

column headers), shall be repeated on the next page. The complete header may or may not be repeated.
EXAMPLE 91 - A continued Test Suite B ters table:

Test Suite Parameter Declarations
Parameter Name Type PICS/PIXIT Ref Comments
PAR1 INTEGER PICS question aa
PAR2 BOOLEAN PICS question bb
PARS3 1A5String PIXIT question cc
Continued on next page pagen
Continued from previous page o N © pagenpl

Test Suite Parameter Declarations

Parameter Name Type PICS/PIXIT Ref Comments
PAR4 BOOLEAN PICS question dd
PARS HEXSTRING PICS question ee

15.2 Rage continuation of dynamic behaviour tables
When i is necessary to continue a dynamic behaviourtable, then either of the following two mechanisms can

a) mgdularization,

be used:

wherg some part of the behaviour of the tréeis specified as a library (non-local) Test Step, thereby moiularizing'

the tree and reducing the amount of behaviour for the current proforma to that which will fit on a single p

b) page continuation mechanism,
wherg, in the case of a dynamic behaviour table, in order to aid alignment of indentation levels, the follow
tiona| information shall be presented:
1) the level of indentation,(enclosed in square brackets) of the last TTCN statement before the page spl
shall be printed befofe,the words "Continued on next page”.
2) on the continuedpage, the level of indentation (enclosed in square brackets) of the first TTCN statem
continued tablé;shall be printed after the words "Continued from previous page".

It ay be necessary in the case of lengthy Test Cases to indent to a different level than the stated one
cages therstated level of indentation enclosed in square brackets will be aligned with the chosen inde

ge, or

ing addi-
t oceurs,
ent in the

. In such
ntation of
dications

thd first statement line in the continued table. To further aid alignment of indentation levels, additional in

ofi be-given:
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EXAMPLE 92 - Page splitting with re-alignment of indentation using bracketed indicators:

Test Case Dynamic Behaviour

Test Case Name : SPLIT2

Group : TTCN_EXAMPLES/PAGE_SPLITTING2/

Purpose : To demonstrate page splitting of a dynamic behaviour table.

Defaulit

Comments

Nrtabel———Bshaviour Description constraints Ret— | Vordict | Comments

1 ?A CA

3 ?H1 CH1

3 2 cJ

4 2K CK

01 (e
Coptinued on next page Rage n
Continued from previous page page n+1
A S

Nr | Label Behaviour Description Constraints Ret Verdict | Comments

g ?L CL

§ M CM PASS

7 ?H2 CH2 FAIL

As anpption, test suite writers may utilize a grid at the top afd bottom of the behaviour table. When a page continues

onto g subsequent page the grid may be shifted to the left thus allowing the indentation to be shifted too.

EXAMPLE 93 - Re-alignment of indentation using grid indicator

Test Case Dynamic Behaviour
Test Case Name : SPLIT2
Group ¢ TTCN_EXAMPLES/PAGE_SPLITTING3/
Pyrpose : To demonstrate page splitting of a dynamic behaviour table, using a grid.
Dgfault
Comments
NJ Label Behaviour Description Constraints Ref Verdict | Cominents
01 223
1 ?A CA
2 2H1 CH1
3 24 CJ
4 72K CK
012 3
Confinued on next page page n
Continued from previous page page n+1
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 2 3 4
5 7L CL
6 ™ CM PASS
7 ?H2 CH2 FAIL
1 2 38 4
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Annex A
_(normative)

Syntax and static semantics of TTCN

A.1 Introduction

This arjnex defines the syntax and the static semantics of TTCN. There are two forms of TTCN;,a graptjical form
(TTCNJGR) and a machine processable form (TTCN.MP). For the human user the graphical foty'of TTCN, [the TTC-
N.GR, takes advantage of an easily understood visual interpretation. However, TTCN.GR does not readily fend itself
to machine processing. The TTCN.MP addresses this problem and serves the following puiposes:

a) toprovide a formal syntax for TTCN in BNF; ' .

b} tolact as a transfer syntax;

c) tofease automated derivation of ETSs from ATSs;

d) other machine processing. :
NOTE -|Automated derivation of ETSs is outside the scope of this part of ISOAEC 9646.
This arjnex also defines the static semantics for both TTCN.GR and- I TCN.MP.

A.2 Gonventions for the syntax desctription
'A.2.1 Syntactic metanotation

Table 1 defines the metanotation used to specify theextended form of BNF grammar-for TTCN (henceforth called
BNF): | - : - : ‘

Table A.1 - The TTCN.MP Syntactic Metanotation

u= is defined to be
11 -alternative
fabc] 0 or 1 instances of abc
{abc} 0 or more instances of abc
{abc}+ 1 or more instances of abc
IR textual grouping o
abc the non-terminal symbol abc
abc aterminal symbol abc
"abc” a terminal symbol abc

A.;2.2 TTCN:MP syntax definitions
A2.2.1 Complete tables defined in TTCN.GR are represented in TTCN.MP by productions of the kind:
e $Begin_KEYWORD .... ... ... ... $End_KEYWORD

EXAMPLE A.1-TS_PARdcls ::= $Begin_TS_PARdcls {TS_PARdch+ $End_TS_PARdcls

Normally, these productions contain. at least one mandatory component

A222 Both sets of lines of a table and individual lines (i.e., sets of fields in a table) are represented by productlons
of the kind:

$KEYWORD ... coee cee s e $End_KEYWORD
Begin does not appear in the opening keyword.
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EXAMPLE A2 - TS_PARdcl := $TS_PARdcl TS_PARid TS_PARtype  PICS_PIXIT ‘[Comment]
$End_TS_PARdcl
A.2.2.3 Individual fields in a line are represented by:
SKEYWORD ... .... ot et et e e
There is no closing keyword.
EXAMPLE A.3 - TS_Parlid ::= $TS_Parld TS Parldentifier
EXAMPLE A4 - TS_Parlidentifier ::= Identifier .
A.2.2.4 Sefs of tables, up to and including the test siiite_are represented by produictions of the kind:
$KEYWORD..... .... .... ... .... $ENd_KEYWORD
EXAMPLE A5 - ASP_TypeDefs := $ASP_TypeDefs [ITCN_ASP_TypeDefs] [ASN1_ASP. Typepefs]
$End_ASP_TypeDefs
A.2.2.5 All other productions deflnmg non-terminal symbols have no keywords at the beginning or the|end of the

right-hand expression.
EXAMPLE A.6 - Timerldentifier ::= Identifier
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A.3 The TTCN.MP syntax productions in BNF

A.3.1 Test suite
1 Suite = $Suite Suiteld SuiteOverviewPart DeclarationsPart ConstraintsPart DynamicPart $End_Suite
2  Suiteld ::= $Suiteld Suiteldentifier
3  Suiteldentifier ::= Identifier

A.3.2 The Test Suite Overview

A.3.2.1 General

5 SuiteStructure ::= $Begin_SuiteStructure Suiteld StandardsRef PICSref PIXITref TestMethods [Comment]
tructure&Objectives [Comment] $End_SuiteStructure

6 $tandardsRef ::= $StandardsRef BoundedFreeText

7 PICSref ::= $PICSref BoundedFreeText

8 PIXITref ::= $PIXITref BoundedFreeText

9 estMethods ::= $TestMethods BoundedFreeText

10 Comment ::= $§Comment [BoundedFreeText]

11 $tructure&Objectives ::= $Structure&Objectives {Structure&Objective}<$End_Structure&Objectives
12 $tructure&Obijective ::= $Structure&Objective TestGroupRef SelExptid'Objective $End_Structure&Objective
13  $elExprid ::=$SelectExprid [SelectExpridentifier]

STATIC SEMANTICS - Test Cases shall be listed in the order that they exist in the dynamic part */
STATIC SEMANTICS - An explicit TestGroupReferénce shall be provided for the first TestCase of each TestGroup */
/1 STATIC SEMANTICS - An explicit TestGroupReference shall be provided for each TestCase that immediately follows a TegtGroup */

A.3.2.4 | Test Step Index
[estStepindex ::= $Begin_TestStepindex {Stepindex} [Comment] $End_TestStepindex

1
$teplndex ::= $Steplndex TestStepRef TestStepld Description $End_Stepindex

1 STATIC SEMANTICS - FestStepld shall not include a formal parameter list */

/] STATIC SEMANTICS--'\Test Steps shall be listed in the order that they exist in the dynamic part */
1

i

STATIC SEMANTICS< An explicit TestStepGroupReference shall be provided for the first TestStep of each TestStepGroup */
STATIC SEMANTICS - An explicit TestSteGroupReference shall be provided for each TestStep that immediately follows a [TestStep
roup */*/

20 ofindex—:=$DeflndexDefaultRet Defaultld Deseription-$End—Definde
I* STATIC SEMANTICS Defaultld shall not include a formal parameter list */
/* STATIC SEMANTICS - Defaults shall be listed in the order that they exist in the dynamic part */
/* STATIC SEMANTICS - An explicit DefaultGroupReference shall be provided for the first Default of each DefaultGroup */
/* STATIC SEMANTICS - An explicit DefaultGroupReference shall be provided for eachDefault that immediately follows a DefaultGroup */

A.3.3 The Declarations Part

A.3.3.1 General

21 DeclarationsPart ::= $DeclarationsPart Definitions Parameterization&Selection Declarations ComplexDefinitions
$End_DeclarationsPart
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A.3.3.2 Definitions
A.3.3.2.1 General

22

Definitions ::= [TS_TypeDets] [TS_OpDefs]

A.3.3.2.2 Test Suite Type Definitions

23

TS_TypeDefs ::= $TS_TypeDefs [SimpleTypeDefs] [StructTypeDefs] [ASN1_TypeDefs] [ASN1 TypeRefs]
$End_TS_TypeDefs

A3.3.23 Slmple Type Definitions

25
26
27
28
29
30

31

32
33
34

35
36
37
38

A33.

39
40
41
42
43

44
45
46
47
48
49
50

| LengthRestriction ::= SingleTypelength | RangeTypelLength
/* STATIC SEMANTICS - LengthRestriction shall be provided only when the base type 'is & string type (i.e., BITSTRING, HEXSTRING,

SimpleTypeDef ::= $SimpIeTypeDef SimpleTypeld SimpleTypeDefinition [Comment] $End_SimpleTypeDef|-
SimpleTypeld ::= $SimpleTypeld SimpleTypeldentifier
SimpleTypeldentifier ::= dentifier

SimpleTypeDsefinition ::= $SimpleTypeDefinition Type&Restriction
Type&Restriction ::= Type [Restriction]

Restriction ::= LengthRestriction | IntegerRange | SimpleValueList
/* STATIC SEMANTICS - The set of values defined by Restriction shall be a true subset of the'valtes of the base type */

OCTETSTRING or CharacterString) or derived from a string type */
SingleTypelength ::= "["Number "]"
RangeTypeLength ::= "[" LowerTypeBound To UpperTypeBound "

IntegerRange ::= "(" LowerTypeBound To UpperTypeBound ")"
* STATIC SEMANTICS - LowerTypeBound shall be less than UpperTypeBound */

LowerTypeBound ::= [Minus] Number | Minus INFINITY:

UpperTypeBound ::= [Minus] Number | INFINITY

To x=TO|".."

SimpleValueList::= *(" [Minus] LiteralValue {Comma [Minus] LiteralValue} ")

/* STATIC SEMANTICS - If Minus is used in SimpleValueL.ist then LiteralValue shall be a number */

P.4 Structured Type Definitions

StructTypeDefs ::= $StructTypeDefs {StructTypeDef}+ $End StructTypeDefs

StructTypeDef ::= $Begin_StructTypeDef Structid [Comment] ElemDcls [Comment] $End StructTypeDef
Structld ::= $Structid Structld&Fullld

Structid&Fullld ::=(Structldentifier [Fullldentifier]

Fullidentifier ;@ "(" BoundedFreeText ")"

abbreviation is'used then Fullidentifier shall be given in the declaration of the object */
Structldentifier ::= Identifier
ElemDcls ::= $ElemDcls {ElemDcl}+ $End_ElemDcls

—EfembDci = $ElemDol Efemid ElemType {Comment] $Emd_EtemDct
Elemld ::= $Elemld Elemid&Fullid

Elemld&Fullld ::= Elemidentifier [Fullldentifier]

Elemldentifier ::= Identifier

ElemType = $ElemType Type&Attributes
I* STATIC SEMANTICS - There shall be no recursive references (neither directly nor indirectly) in Type&Attributes */
/* STATIC SEMANTICS - A structure element Type shall be a PredefinedType, TS_Typeldentifier, PDU_|dentifier, or PDU */

/* STATIC SEMANTICS Some TTCN objects allow names, as given in the appropriate protocol standard to be abbreviated. If an

/¥ STATIC SEMANTICS - The LiteralValues-shall be of the base type and shall be a true subset of the values defined by the pase type */
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A.3.3.2.5 ASN.1 Type Definitions

51
52

53
54
55
56
57

58

59

A.3.3.2.6 ASN.1 Type Definitions by Reference

60
61

62
63

64
65

A.3.3.27 Test Suite Operatioh Definitions

66
67

68 -

69

70
71

72

A.3.3.3 Parameterization and Selection ,
A.3.3.3.1 General- I o R

73

100

ASN1_TypeDefs ::= $ASN1_TypeDefs {ASN1_TypeDef}+ $End_ASN1_TypeDefs

ASN1t_TypeDef ::= $Beogin_ASN1_TypeDef ASN1_Typeld [Comment] ASN1_TypeDefinition [Comment]
$End_ASN1_TypeDef

ASN1_Typeld ::= $ASN1_Typeld ASN1_Typeld&Fullid

ASN1_Typeld&Fuilld ::= ASN1_Typeldentifier [Fullidentifier]

ASN1_Typeldentifier ::= Identifier

ASN1_TypeDefinition ::= $ASN1_TypeDefinition ASN1_Type&LocalTypes $End_ASN1_TypeDefinition
ASN+—TFypo&tocatfypes—=ASNt—TFype{ASNi—toecalFype}

* STATIC SEMANTICS - Types referred to from the ASN1_Type definition shall be defined in other ASN.1 type definition tables, be
Hefined by reference in the ASN.1 type reference table or be defined locally {i.e., ASN1_LocalTypes) in the same table; followjng the first
ype definition */ '

[* STATIC SEMANTICS - ASN1_LocalTypes shall not be used in other parts of the test suite */
IASN1_Type ::=Type

I* REFERENCE - Where Type is a non-terminal defined in ISO/IEC 8824 */

I* STATIC SEMANTICS - Each terminal type referencs used within the Type production shali be one of the following: ASN1 [LocalType
ypereference, TS_Typeldentifier or PDU_Identifier */ ‘

i* STATIC SEMANTICS - ASN.1 type definitions used WIthm TTCN shall not use external type.references as defined in ISO/ EC 8824 */

ASN1_LocalType ::= Typeassignment :
i* REFERENCE - Where Typeassignment is a non-termlnal defined in ISO/IEC 8824 */
f* STATIC SEMANTICS - ASN.1 type definitions used within TTCN shall not use@xternal type references as defined in ISO/|EC 8824 */

ASN1_TypeRefs ::= $Begin_ASN1_TypeRefs {ASN1_TypeRef}+[Comment] $End_ASN1_TypeRefs

ASN1_TypeRef ::= $ASN1_TypeRef ASN1_Typeld ASN1 TypeReference ASN1_Moduleld [Comment]
BEnd_ASN1_TypeRef
[* STATIC SEMANTICS - ASN1_Typeld shall not be specified.with a Fullldentifier */

IASN1_TypeReference ::= $ASN1_TypeReference TypeReference
TypeReference ::= typereference

* REFERENCE - Where typereference is defined.in ISO/IEC 8824:1990, subclause 8.2 */
ASN1_Moduleld ::= $ASN1_Moduleld-Moduieldentifier

Moduleldentifier ::= Moduleldentifier

* REFERENCE - Where Moduleldentifier is a non-terminal defined in ISO/IEC 8824 */
[ STATIC SEMANTICS - Moduleldentifier shail be unique within the domain of interest */

TS_OpDefs ::= $TS_OpDefs {TS_OpDef}+ $End_TS_OpDefs : :
TS_OpDef ::= $Begin_TS_OpDef TS_Opld TS_OpResult [Comment] TS, OpDescnphon [Conrment] $End_TS_OpDef
TS_Opld ::="$TS_Opld TS_Opld&ParList

TS_Opld&ParList ::= TS_Opldentifier [FormalParList]

* STATIC-SEMANTICS - A Test Suite Operation formal parameter Type shall be a PredefinedType, TS_Typeldentifier or PDlUJdéntifier

TQ nnlﬂanﬁﬂnr o |N1\n+iﬁar

TS_OpResult ::= $TS_OpResult Type

[* STATIC SEMANTICS - Type shall be a PredefinedType, TS_Typeldentifier or PDU_| Identlf«er */
TS_OpDescription ::= $TS_OpDescription BoundedFreeText

Parameterization&Selection ::= [TS_ParDcls] [SelectExprDefs]
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A.3.3.3.2 Test Suite Parameter Declarations

74
75
76
77
78

79

A3.3
80
81
82
83
84
85

A3.3
A3.3
86

A33
87
88
89
90
91

92
93

A.33

94
95
96

3.3~ Test Case Selection Expression Definitions

.4 Declarations

.4.1 General
Declarations ::= [TS_ConstDcls] [TS_VarDcls] [TC_VarDgls] PCO_Dgls [TimerDcls]
4.2 Test Suite Constant Declarations '

14.3 Test Smte Variable Declarations |

97
98

99

TS_ParDcls ::= $Begin_TS_ParDcls {TS_ParDcl}+ [Comment] $End_TS_ParDcls
TS_ParDcl ::= $TS_ParDel TS_Parld TS_ParType PICS_PIXITret [Comment] $End_ TS ParDcl
TS_Parld ::= $TS_Parld TS_Parldentifier

TS_Parldentifier ::= Identifier

TS_ParType ::= $TS_ParType Type
/* STATIC SEMANTICS - Type shall be a PredefinedType, TS_Typeldentifier or a PDU_ldentifier */

PICS_PiXiTref ::= $PICS_PIXITref BoundedFreeText

SelectExprDefs ::= $Begin_SelectExprDefs {SelectExprDef}+ [Comment] $End_SelectExprDefs
SelaectExprDef::= $SelectExprDef SelectExprld SelectExpr [Comment] $End_SelectExprDef
SelectExprid ::= $SelectExprid SelectExpridentifier

SelectExpridentifier ::= Identifier

SelectExpr ::= $SelectExpr SelectionExpression

SelectionExpression ::= Expression
/* STATIC SEMANTICS - SelectionExpression shall only contain LiteralValues, TS_Parldentifiers, TS_Constldentifiers anf
SelectExpridentifiers*/

/* STATIC SEMANTICS - SelectionExpression shall evaluate o a specific BOOLEAN valte */
/* STATIC SEMANTICS - Expression shall not recursively refer (neither directly nof indirectly) to the SelExprldentifier beirg defined by
that Expression */

TS_ConstDcls ::= $Begin_TS COnstDcls {TS_CanstDcl}+ [Comment] $End_TS_ COnstDels
TS_ConstDcl ::= $TS_ConstDcl TS_Constld_ TS_ConstType TS_ConstValue [Comment] $End_TS_ ConstDcl
TS_Constid ::= $TS_Constld TS_Constldentifier
TS_Constldentifier ::= Identifier

TS_ConsiType ::= $TS_ConstType Type
f* STATIC SEMANTICS - Type shall'be a PredefinedType, TS_Typeldentifier or a PDU_identifier *

TS_ConstValue ::= $TS_ConstValue DeclarationValue’

DeclarationValue ::= Expréssion
[ STATIC SEMANTIGS -/ DeclarationValue shall only contain LiteralValues, TS_Parldentifiers and TS_Constidentifiers */
I STATIC SEMANTICS - DeclarationVaiue shall evaluate to an element of its declared type */

TS_VarDcls ::= $Begin_TS_VarDels {TS_VarDcl}+ [Comment] $End_TS VarDcIs
TS_VarDcl ::= $TS_VarDel TS_Varld TS_VarType TS_VarValug [Comment] $End TS_ VarDcI
TS_Varld ::= $TS_Varld TS_Varidentifier

TS_Varidentifier ::= Identifier

TS_VarType ::= $TS_VarType Type
/" STATIC SEMANTICS - Type shall be a PredefinedType, TS_Typeldentifier or a PDU ldentlfler */

TS_VarValue ::= $TS_VarValue [DeclarationValue]

A.3.3.4.4 Test Case Variable Declarations
100 TC_VarDcls ::= $Begin_TC_VarDcls {TC_ VarDcl}+ [Comment] $End_TC VarDcls , g
101 TC_VarDcl ::= $TC_VarDel TC_Varld TC_VarType TC_VarValue [Comment] $End_TC_VarDcl
102 TC_Varld ::= $TC_Varld TC_Varldentifier.
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103 TC_Varldentifier ::= Identifier

104 TC_VarType = $TC_VarType Type
/* STATIC SEMANTICS - Type shall be a PredefinedType, TS_Typsldentifier or a PDU_Identifier */

105 TGC_VarValue ::= $TC_VarValue [DeclarationValue]

A.3.3.4.5 PCO Declarations

106 PCO_Dcls == $Begin_PCO_Dcls {PCO_Dcl}+ [Comment] $End_PCO_Dcls
/* STATIC SEMANTICS - In accordance with ISO/IEC 9648-1 the number of PCOs shall relate to the test method used */

107 PCO_Dcl ::= $PCO_Dcl PCO_ld PCO_Typeld P_Role [Comment] $End_PCO_Decl
108 = Ttifier

109 |PCO_ldentifier ::= Identifier

110 [PCO_Typeld ::= $PCO_Typeld PCO_Typeldentifier

111 [PCO_Typeldentifier ::= Identifier

112 [P_Role ::= $PCO_Role PCO_Role

113 [PCO_Role ::= UT [ LT

A.3.3.46 Timer Declarations
114 [TimerDcls ::= $Begin_TimerDcls {TimerD¢l}+ [Comment] $End_TimerDcls
115 [TimerDci ::= $TimerDel Timerld Duration Unit [Comment] $End: TimerDel
116 [Timerld ::= $Timerld Timerldentifier
117 [limerldentifier ::= Identifier

118 Puration ::= $Duration [DeclarationValue]
* STATIC SEMANTICS - DeclarationValue shall evaluate to a non-zero positive INTEGER */

119 Unit ::= $Unit TimeUnit
120 [limeUnit ::=ps|ns|us|ms|s| min :
* STATIC SEMANTICS - If a timer is derived from the PICS/PIXIT then the timer declaration shall specify the same units as|the PICS/
PIXIT entry */ : :
A.3.3.5 ASP and PDU Type Definitions ‘
A.3.3.5.1 General

121 ComplexDefinitions ::= [ASP_TypeDefs])PDU_TypeDefs [AliasDefs]

A.3.3.52 ASP Type Definitions
122 ASP_TypeDefs = $ASP_TypeDets [TTCN_ASP_TypeDefs] [ASN1_ASP_TypeDefs] [ASN1_ASP_TypeDefgByRef]
End_ASP_TypeDefs
A.3.3.53 Tabular ASP Type Definitions
123 TTCN_ASP_TypeDséfs ::= $TTCN_ASP_TypeDefs {TTCN_ASP_TypeDefl+ $End_TTCN_ASP_TypeDefs

124 [TTCN_ASP_TypeDef ::= $Begin_TTCN_ASP_TypeDef ASP_id PCO_Type [Comment] ASP_ParDcls [Commnent]
$End_TTCN) ASP_TypeDef o

125 [PCO_Type ::= $PCO_Type [PCO_Typeldentifier]
[* STATIC SEMANTICS - PCO_Typeldentifier shall be one of the PCO types used in the PCO declaration proforma */
[* STATIC SEMANTICS - If only a single PCO is defined within a test suite then PCO_Typeldentifier is optional */

126 ASP_Id ::= $ASP_Id ASP_Id&Fullld

127 ASP_id&Fullid ::= ASP_ldentifier [Fullldentifier]

128 ASP_ldentifier ::= Identifier

129 ASP_ParDcls ::= $ASP_ParDcls {ASP_ParDcl} $End_ASP_ParDcls

130 ASP_ParDcl ::= $ASP_ParDcl ASP_Parld ASP_ParType [Comment] $End_ASP_ParDcl
131 ASP_Parld ::= $ASP_Parld ASP_ParldOrMacro

182 ASP_ParldOrMacro ::= ASP_ParId&FuIIId | MacroSymbol
I* STATIC SEMANTICS - The MacroSymbol shall be used only in combination with a reference to a Structured Type */
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133 ASP_Parld&Fullld ::= ASP_Parldentifier [Fulildentifier]
134 ASP_Parldentifier = dentifier
185 ASP_ParType ::= $ASP_ParType Type&Attributes
I* STATIC SEMANTICS - Type shall be a PredsfinedType or TS_Typeldentifier, PDU_Identifier, or PDU */
A.3.3.5.4 ASN.1 ASP Type Definitions
136 ASN1_ASP_TypeDefs ::= $ASN1_ASP_TypeDefs {ASN1_ASP_TypeDef} $End_ASN1_ASP_TypeDefs
137 ASN1_ASP_TypeDef ::= $Begin_ASN1_ASP_TypeDef ASP_Id PCO_Type [Comment] ASN1_TypeDefinition
[Comment] $End_ASN1_ASP_TypeDef
A.3.3.5.5 ASN.1 ASP Type Definitions by Reference

138 ASN1_ASP_TypeDefsByRef ::= $Begin_ASN1_ASP_TypeDefsByRef {ASN1_ASP_TypeDefByRef}+ [Comment]
$End_ASN1_ASP_TypeDefsByRef

139 ASN1_ASP_TypeDefByRef ::= $ASN1_ASP_TypeDefByRef ASP_Id PCO_Type ASN1_TypeReference
ASN1_Moduleld [Comment] $End_ASN1_ASP_TypeDefByRef
/* STATIC SEMANTICS - ASP_[d shall not be specified with a Fullldentifier */
A.3.3.5.6 PDU Type Definitions
140 PDU_TypeDefs ::= $PDU_TypeDels [TTCN_PDU_TypeDefs] [ASN1_PDU TypeDefs] [ASN1 PDU_TypeDefsByRef]
$End_PDU_TypeDefs

A.3.3.5.7 Tabular PDU Type Definitions

142 TTCN_PDU_TypeDef ::= $Begin_TTCN_PDU_TypeDef PDU_Id'PCO_Type [Comment] PDU_FieldDcls [Gomment]
$End_TTCN_PDU_TypeDef ‘
* STATIC SEMANTICS - If a PDU is sent or received only embedded-in ASPs within the whole test suite, then PCO_Typeldentifier (in
PCO_Type) is optional */ .

143 PDU_Id ::= $PDU_Id PDU_ld&Fulild

144 PDU_Id&Fulild ::= PDU_ldentifier [Fullldentifier]

1 PDU_ldentifier ::= Identifier

1 PDU_FieldDcls ::= $PDU_FieldDcls {PDU_FieldDcl}+ $End_PDU_FieldDcls

147 PDU_FieldDcl ::= $PDU_FieldDcl PDU-Fieldld PDU_FieldType [Comment] $End_PDU_FieldDcl
148 PDU_Fieldld ::= $PDU_Fieldld PDU_FieldldOrMacro

1

PDU_FieldldOrMacro ::= PDU-Fieldld&Fullld | MacroSymbol
/* STATIC SEMANTICS - The MacroSymbol shall be used only in combination with a reference to a Structured Type */
150 MacroSymbol ::= "<-"
1 PDU_Fieldld&Fullid-:z= PDU_Fieldldentifier [Fullldentifier]
152 PDU_Fieldidentifier ::= Identifier
158 PDU_FieldType ::= $PDU_FieldType Type&Attributes
/* STATIG-SEMANTICS - Type shall be a PredefinedType or TS_Typeldentifier, PDU_ldentifier, or PDU */

154 Type&Attributes::= (Type [LengthAttribute]) | PDU
I~STATIC SEMANTICS - The set of values defined by LengthAttribute shall be a true subset of the values of the base type */
/* STATIG SEMANTlCS LengthAttnbute sha|| be provnded only when the base type is a string type (i.e., BITSTRING, HEXSTRING,

155 LengthAttribute ::= SmgleLength | Rangel.ength
156 Singlel.ength ::="[" Bound "]
157 Bound ::= Number | TS_Parldentifier | TS_Constidentifier
I* STATIC SEMANTICS - Bound shall evaluate to a non-negative INTEGER value or INFINITY */

158 Rangelength ::="[" LowerBound To UpperBound ""
/* STATIC SEMANTICS - LowerBound shall be less than UpperBound */

159 LowerBound ::= Bound
160 UpperBound ::= Bound | INFINITY
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A.3.3.5.8 ASN.1 PDU Type Definitions
161 ASN1_PDU_TypeDefs ::= $ASN1_PDU_TypeDels {ASN1_PDU_TypeDef} $End_ASN1_PDU TypeDefs
162 ASN1_PDU_TypeDef ::= $Begin_ASN1_PDU_TypeDef PDU_Id PCO Type [Comment] ASN1_TypeDefinition

[Comment] $End_ASN1_PDU TypeDef
J* STATIC SEMANTICS - If a PDU is sent or received only embedded in ASPs within the whole test suite, then PCO_Typeldentifier (in

PCO_Type) is optional */

A.3.3.5.9 ASN.1 PDU Type Definitions by Reference

163 ASN1_PDU_TypeDefsByRef ::= $Begin_ASN1_PDU _TypeDefsByRef {ASN1_PDU TypeDefoRef}+ [Comment]
$End ASN1 PDU_TypeDefsByRef

164 A$N1_PDU_TypeDefByRef ::= $ASN1_PDU_TypeDefByRef PDU_Id PCO_Type ASN1_TypeReference

A3N1_Moduleld [Comment] $End_ASN1_PDU. TypeDefByRef
/* $TATIC SEMANTICS - If a PDU is sent or received only embedded in ASPs within the whole test suite, then PCO_Typeldentifier (in

PJO_Type) is optional */
/* $TATIC SEMANTICS - PDU_Id shall not be specified with a Fullldentifier */

A.3.3.5.1p Alias Definitions
165 AllasDefs ::= $Begin_AliasDefs {AliasDef}+ [Comment] $End_AliasDefs
166 AllasDef ::= $AliasDef Aliasld Expandedid [Comment] $End_AliasDef
167 Alfjasld ::= $Aliasld Aliasldentifier

168 Allasldentifier ::= Identifier
/* $TATIC SEMANTICS - An Aliasldentifier shall be used only in a statement line ofa behawour description.*/

/* $TATIC SEMANTICS - An Aliasldentifier shall be used only where an ASP_|dsntifier or PDU_ldentifier is valid */
169" Expandedld ::= $Expandedid Expansion
170 Expansion ::= ASP_ldentifier | PDU_Ildentifier
A.3.4 The Constraints Part

A.3.4.1 General
171 CqgnstraintsPart ::= $ConstraintsPart [TS_ TypeConstramts] [ASP_ Constramts] [PDU Constraints]
$End_ConstraintsPart _ ]

A.3.4.2 Test Suite Type Constraint Declarations
172 T§_TypeConstraints ::= $TS_TypeConstraints [StructTypeConstraints] [ASN1_TypeConstraints]
$End_TS_TypeConstraints . i ‘ . ' .

A.3.4.3 Structured Type Constraint-Declarations
173 StjuctTypeConstraints ::== §StructTypeConstraints {StructTypeConstramt}+ $End_StructTypeConstraints
174 StjuctTypeConstraint ::= $Begin_ StructTypeConstralnt Consld Structld DerivPath [Comment] EIemVaIues [Co mment]

$End_StructTypeConstraint

/* §TATIC SEMANTICS"- The Fullldentifier that is part of Struct_Id shall not be used*/ :
/* §TATIC SEMANTICS - A modified constraint shall have the same parameter list as'its base constraint. In parttcular there shall be no
pafameters omitted from or added to this list */ . .

175 ElpmValyes ::= $ElemValues {ElemValue}+ $End_| EIemVaIues

176 ElmValue -$ElemValue Elemld ConsValue [Comment] $End ElemValue
I A 5 =SS ADASO A 5
constraint */

A.3.4.4 ASN.1 Type Constraint Declarations

177 ASN1_TypeConstraints ::= $ASN1_TypeConstraints {ASN1_TypeConstraint}+ $End_. ‘ASNT1 TypeConstraints

178 ASN1_TypeConstraint ::= $Begin_ASN1_TypeConstraint Consld ASN1 Typeld DenvPath [Comment]
ASN1_ConsValue {Comment] $End_ASN1_TypeConstraint
1* STATIC SEMANTICS - The Fullldentifier that is part of ASN1_.Typeld shall not be used */

/* STATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. In particular, there shall be no
parameters omitted from or added to this list */ . ‘
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5 ASP Constraint Declarations
ASP_Constraints ::= $ASP_Constraints [TTCN_ASP_Constraints) [ASNLASP__Constraints] $End _ASP_Constraints

.6 Tabular ASP Constraint Declarations

TTCN_ASP_Constraints ::= $TTCN_ASP_Constraints {TTCN_ASP_Constraint}+ $End_TTCN_ASP_Constraints

TTCN_ASP_Constraint ::= $Begin_TTCN_ASP_Constraint Consld ASP_Id DerivPath [Comment] ASP_ParValues
[Comment] $End_TTCN_ASP_Constraint

/* STATIC SEMANTICS - The Fullldentifier that is part of ASP_|d shall not be used */

/* STATIC SEMANTICS - If an ASP is substructured then the constraints for ASPs of that type shall have the same structure*/

HP T
]I Re-3P 1OG—7

r STATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. In particular, therg shall be no
parameters omitted from or added to this list */

ASP_ParValues ::= $ASP_ParValues {ASP_ParValue}+ $End_ASP_ParValues

ASP_ParValue ::= $ASP_ParValue ASP_Parld ConsValue [Comment] $End_ASP_ParValue
/* STATIC SEMANTICS - The Fullldentifier that is part of ASP_Parld shall not be used */

/* STATIC SEMANTICS - If an ASP definition refers to a Structured Type as a substructure of a paramster (i.e., with a pararheter name)
then the corresponding constraint shall have the same parameter name in the corresponding position in.the parameter name name

column of the constraint and the value shall be a reference to a constraint for that parameter (i.e5.for that substructure in accgrdance with
the definition of the Structured Type) */ ;
/* STATIC SEMANTICS - If an ASP definition refers to a parameter specified as being of mietatype PDU then in. a corresponding
constraint, the value for that parameter shall be specified as the name of a PDU congtraint, or formal parameter. */ ‘
/* STATIC SEMANTICS - Use of structured constraints by macro expansion in a cofistraint shall not be used unless the cofresponding
ASP definition also references the same Structured Type by macro expansion */

/* STATIC SEMANTICS - Parameterized ASP parameter values in a base eonstraint shall not be modified or explicitly omitted.in a
modified constraint */

7 ASN.1 ASP Constraint Declarations

184 ASN1_ASP_Constraints ::= $ASN1_ASP_Constraints {ASN1_ASP_Constraint}+ $End_ASN1_ASP_Constraints

185

A34

. 186

A.3.4)9 Tabular PDU Constraint Declarations

187
188

ASN1_ASP_Constraint ::= $Begin_ASN1_ASP_Constraint Consld ASP_ld DerivPath [Comment] ASN1_CpnsValue
[Comment] $End_ASN1_ASP_Constraint ‘
/* STATIC SEMANTICS - The Fullldentifier that is part of ASP_Id shall not be used */

7+ STATIC SEMANTICS - If an ASP is substructured, then the constraints for ASPs of that type shall have a compatible ASN 1 structure
(i.e., possibly with some groupings) */

/* STATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. In particular, therg shall be no
parameters omitted from or added to this list */
8 PDU Constraint Declarations

PDU_Constraints ::= $PDU jConstraints [TTCN_PDU_Constraints] ‘[ASN1__PDU_Cons‘trai’nts]
$End_PDU_Constraints

TTCN_PDU_Constraints ::= $TTCN_PDU_Constraints {TTCN_PDU_Constraint}+ $End_TTCN_PDU_Constraints

TTCN_PDU>Constraint ::= $Begin_TTCN_PDU_Constraint Consld PDU_Id DerivPath [Comment] PDU_FigidValues
[Comment] $End_TTCN_PDU_Constraint

/* STATIC SEMANTICS - The Fullidentifier that is part of PDU Id shall not be used *

| # STATIC SEMANTICS - If a PDU is substructured, then the constraints for PDUs of that type shall have the same. structufe*/

P STATIC SEMANTICS - For every PDU type definition at least one base constraint shall be specified */

189
190
191
192
193

/* STATIC SEMANTICS - A modified constraint shall have the same parameter Ilst as its base constraint. ln particular, there shall be no
parameters omitted from or added to this list */

Consld ::= $Consld Consld&ParList

Consld&ParList ::= Constraintldentifier [FormalParList]
Constraintidentifier ::= Identifier

DerivPath ;:= $DerivPath [DerivationPath]

DerivationPath ::= {Constraintldentifier Dot}+

/ STATIC SEMANTICS - If a constraint definition is a modification of an existing constraint, the name of the constramt that is taken as
the basis of this modification shall be referenced ih the table in the derivation path entry */
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/* STATIC SEMANTICS - The first Constraintidentifier in DerivationPath shall be a base constraint identifier */
_/* STATIC SEMANTICS - Constraints shall be listed in the order in which their modifications to the base constraint are to be apphed */
I* STATIC SEMANTICS - There shall be no white space bstween Constraintidentifier and Dot */

194 PDU_FieldValues ::= $PDU_FieldValues {PDU_FieldValue}+ $End_PDU_FieldValues

195 PDU_FieldValue ::= $PDU_ FieldValue PDU_Fisldld ConsValue [Comment] $End_PDU_FieldValue
J* STATIC SEMANTICS - The Fullldentifier that is part of PDU_Fieldld shall not be used */

/* STATIC SEMANTICS - If a PDU definition refers to a Structured Type as a substructure of a field {i 6., with a field name) then the
corresponding constraint shall have the same field name in the corresponding position in the field name name column of the constraint
and the value shall be a reference to a constraint for that field (i.s., for that substructure in accordance with the dsfinition of the Structured

Type) */
/* ETATIC SEMANTICS - It a PDU definition refers to a field specified as being of metatype PDU then in a correspondmg constfaint, the
value for that field shall be specified as the name of a PDU constraint, or formal parameter. */

/* STATIC SEMANTICS - Use of structured constraints by macro expansion in a constraint shall not be used unless the.cerresponding
PQU definition also references the same Structured Type by macro expansion */
/* BTATIC SEMANTICS - Parameterized PDU field values in a base constraint shall not be modified or explicitly omitted in a mpdified
cofstraint */ '

196 ConsValue ::= $ConsValue ConstraintValue&Attributes
/* STATIC SEMANTICS - ConsValue shall evaluate to an element of the type specified for the ASP parameter, PDU field or structure
elgment */

197 ConstraintValue&Attributes ::= ConstraintValue ValueAttributes
/* $TATIC SEMANTICS - ConstraintValue shall fulfil all restrictions defined for the ASP parameter, PDU field or structure element type,
induding value ranges, value lists, alphabet restrictions and/or length restrictions */
/* $TATIC SEMANTICS - Any length specifications defined for the ASP parameter or PRU field type in the Test Suite Type decjarations
shill not conflict with the length specifications in the ASP or PDU type definition */
I* $TATIC SEMANTICS - Neither Test Suite Variables nor Test Case Variables shall be used in constraints, unless passed as pctual
pafameters. In the latter case they shall be bound to a value and shall not be changed */

198 ConstraintValue::= ConstraintExpression | MatchingSymbol | CorisRef
I* $TATIC SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC_Varldentifier, (a different) CpnsRef
anfi FormalParldentifier may be passed as actual parameters in ConsRef */

199 ConstraintExpression = Expression
I* $TATIC SEMANTICS - The terms in ConstraintExpression'shall only contain 1Value, TS_Parldentifier, TS_Constidentifier,
FofmalParldentifier and OpCall */
I* STATIC SEMANTICS - ConstraintExpression shall evaluate to an element of the specified type */

200 MhtchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | ValueList | ValueRange | SuperSet | SubSet |
Pgrmutation
I* NOTE - No matching symbol is considered to be a specific value */

201 Cpmplement ::= COMPLEMENT Valuel.ist

202 Opmit ::= Dash | OMIT
/* BTATIC SEMANTICS - InASN.1 constraints Omit shall be used only for ASP parameters or PDU fields that are declared OFTIONAL
or DEFAULT */

203 AnyValue ::="?"

204 AnyOrOmit ;="

205 ValueList ::="(" ConstraintValue&Attributes { Comma ConstraintValue&Attributes }")"
/* BTATIG-SEMANTICS - Each ConstraintValue&Attributes shall be of the type declared for the ASP parameter, PDU field, or gtructure
elgmentin'which the Valuel.ist is used */

= "(" ValRange ")"

I* STATIC SEMANTICS - ValueRange shall be used only on ASP parameter, PDU field, or structure element of type INTEGER */
/* STATIC SEMANTICS - The set of values defined by ValueRange shall be a true subset of the values allowed by the ASP parameter's,
PDU field's or structure element’s declared type */
207 ValRange ::= (LowerRangeBound To UpperRangeBound)
/* STATIC SEMANTICS - LowerRangeBound shall be less than UpperRangeBound */

208 LowerRangeBound ::= ConstraintExpression | Minus INFINITY
I* STATIC SEMANTICS - ConstraintExpression shall evaluate to a specific INTEGER value */

209 UpperRangeBound ::= ConstraintExpression | INFINITY
/* STATIC SEMANTICS - ConstramtExpresston shall evaluate to a specific INTEGER value */

206
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210 SuperSet ::= SUPERSET "{" ConstraintValue&Attributes ")"

211

I* STATIC SEMANTICS - The argument to SuperSet, /.6., ConstraintValue&Attributes, shall be of type SET OF */

SubSet ::= SUBSET "(" ConstraintValue&Attributes ")"
/* STATIC SEMANTICS - The argument to SubSet, i.e., ConstraintValue&Attributes, shall be of type SET OF */

212 Permutation ::= PERMUTATION ValueL.ist

/* STATIC SEMANTICS - The Permutation shall be used only inside a value of type SEQUENCE OF */
/* STATIC SEMANTICS - The ValusList shall be of the type specified in the SEQUENCE OF */

213 ValueAttributes ::= [ValueLength] [IF_PRESENT]
I STATIC SEMANTICS - In ASN.1 constraints IF_PRESENT shall be used only for ASP parameters or PDU fields that are declared

1992(E)

4I QP TIONAL or DEFAULT ™/
21

215
219

217

218
219

A3.4
220
221

222
223

224] Replacement ::= (REPLACE Referencelist BY ConstraintValue&Attributes) | (OMIT Referencel.ist)

Valuelength ::= SingleValueLength | RangeValueLength

/* STATIC SEMANTICS - Valuelength shall be used only for ASP parameters, PDU fields or structure element that are de
BITSTRING, HEXSTRING, OCTETSTRING, CharacterString, SEQUENCE OF or SET OF */

I* STATIC SEMANTICS - ValuelLength shall be used only in combination with the following mechanisms: Spedificvalue, Cd
Omit, AnyValue, AnyOrOmit, AnyOrNone and Permutation */

I* STATIC SEMANTICS - The set of values defined by Valuelength shall be a true subset of the values allowed by the ASP
PDU field's or structure element's declared type */

SingleValuelength ::= "[" ValueBound "]"

ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalParldentifier
/* STATIC SEMANTICS - ValueBound shall svaluate to a specific non-negative INTEGER/value */

RangeValueLength ::= "[" LowerValueBound To UpperValueBound ™"
/* STATIC SEMANTICS - LowerValusBound shall be less than UpperValueBound */

LowerValueBound ::= ValueBound
UpperValueBound ::= ValueBound | INFINITY

10 ASN.1 PDU Constraint Declarations

ASN1_PDU_Constraint ::= $Begin_ASN1_PDU_Constraint Consld PDU_Id DerivPath [Comment] ASN1_G
[Comment] $End_ASN1_PDU_Constraint
/¥ STATIC SEMANTICS - The Fullldentifier that is ‘part of PDU_ld shall not be used */

(i.e., possibly with some groupings) */
1* STATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. In particular, there
parameters omitted from or added to'this'list */

-ASN1_ConsValue ::= $ASN1_ConsValue ConstraintValue&AttributesOrReplace $End_ASN1_ConsValue
ConstraintValue&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement {Comma Replacement}

* STATIC SEMANTICS'- Replacement shall be used only when DerivPath is specified */

I* STATIC SEMANTICS - Parameterized replaced values in a base constraint shall not be modified or explicitly omitted in 2
constraint */

/¥ STATIC SEMANTICS - If a PDU is substructtred, then the constraints for PDUs of that type shall have a compatible ASN

tlared as
mplement,

barameter’s,

ASN1_PDU_Constraints ::= $ASN1_PDU_Constraints {ASN1_PDU_Constraint}+ $End_ASN1_PDU_Congtraints

onsValue

.1 structure

shall be no

moadified

225 Referencebist ::= (ArrayRef| Componentldentifier | GomponentPosition) {ComponentReference}
A.3.5 The'Dynamic Part
A.3.5]1CGeneral

226 DynamicPart ::= $DynamicPart TestCases [TestStepLibrary] [DefaultsLibrary] $End_DynamicPart

A.3.5.2 Test Cases

227
228
229
230

TestCases = $TestCases ({TestGroup | TestCase}+) $End_TestCases
TestGroup ::= $TestGroup TestGroupld {TestGroup | TestCase}+ $End_TestGroup
TestGroupld ::= $TestGroupld TestGroupldentifier

TestGroupldentifier ::= Identifier

231 TestCase ::= $Begin_TestCase TestCaseld TestGroupRef TestPurpose DefaultsRef [Comment] BehaviourDescription

[Comment] $End_TestCase

107



https://standardsiso.com/api/?name=45035b656faaefa8b52daad1afff20ca

ISO/IEC 9646-3 : 1992(E)

232 TestCaseld ::= $TestCaseld TestCaseldentifier
233 TestCaseldentifier ::= Identifier
234 TestGroupRef ::= $TestGroupRef TestGroupReterence

235 TestGroupReferénce ::= [Suiteldentifier "/} {TestGroupldentifier "/}
/* STATIC SEMANTICS - There shall be no white space on either side of the "/"s */

236 TestPurpose ::= $TestPurpose BoundedFreeText
237 DefaultsRef::= $DefaultsRef [DefaultReference]
238 DefaultRefarence ::= Defaultidentifier [ActualParl.ist]

A.3.5.3 [est Step Library
239 ThstStepLibrary ::= $TestStepLibrary ({TestStepGroup | TestStep}+) $End_TestStepLibrary
240 TpstStepGroup ::= $TestStepGroup TestStepGroupld {TestStepGroup | TestStep}+ $End_TestStepGroup
241 stStepGroupld ::= $TestStepGroupld TestStepGroupldentifier -
242 TpstStepGroupldentifier ::= Identifier
243 étStep ::= $Begin_TestStep TestStepld TestStepRef Objective DefaultsRef [Comment] BehaviourDescriptior ‘

244 TpstStepld ::= $TestStepld TestStepld&ParList

245 TpstStepld&ParList ::= TestStepldentifier [FormalParList]
246 TpstStepldentifier ::= ldentifier

247 TpstStepRef = $TestStepRef TestStepGroupReference

248 TpstStepGroupReference ::= [Suiteldentifier /"] {TestStepGroupldentifier "/}
/* ISTATIC SEMANTICS - There shall be no white space on either side of the-"/"s */

250
251
252
253 D

faultGroupld ::= $DefaultGrouplid DefaultGroupldentifier

fault ::= $Begin_Default Defaultld DefaultRef Objective [Comment] BehaviourDescription [Comment] $End_|Defaulit
STATIC SEMANTICS - BehaviourDescription shall corisist of only one tree (i.s., no local trees) */ ‘
STATIC SEMANTICS - BehaviourDescription shall not use tree attachment (i.e., Default behaviour trees shall not attach Tes| Steps) */
STATIC SEMANTICS ‘A final verdlct shall be assigned to every leaf of a Default tree. If the final verdict results from an OTHERWISE

254
255
256
257
258

ofaultRef ;1= $DefaultRef DefaultGmupReference

ofaultid ::= $Defaultid Defaultld&Parl.ist

ofaultid&ParList.:=/Defaultldentifier [FormalParList]

efaultidentifigr<:= Identifier

staultGroupReference ::= [Suiteldentifier "/*] {DefaultGroupldentifier "/}
/*[STATICSEMANTICS - There shall be no white space on either side of the "/"s */

259 DefaultGroupldentifier ::= Identifier

A.3.5.5 Behaviour descriptions
260 BehaviourDescription ::= $BehaviourDescription RootTree {LocalTree} $End_BehaviourDescription.- .
261 RootTree ::={BehaviourlLine}+ ‘
262 LocalTree ::= Header {BehaviourLine}+
263 Header ::= $Header TreeHeader
264 TreeHeader ::= Treeldentifier [FormalParlL.ist]
265 Treeldentifier ::= Identifier
266 FormalParlist ::= "(" FormalPar&Type {SemnColon FormaIPar&Type} bl
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267 FormalPar&Type ::= FormalParldentifier {Comma FormalParldentifier} Colon FormalParType
268 FormalParldentifier ::= identifier

269 FormalParType ::= Type | PCO_Typsldentifier | PDU
¥ STATIC SEMANTICS - If a formal parameter of a Test Step is type PDU then specific fields in the PDU shall not be referenced ir the

Test Step behaviour tree */
A.3.5.6 Behaviour lines
270 BehaviourLine ::= $BehaviourLine Labelld Line Cref Verdictld [Comment] $End_BehaviourLine
271 Line ::= $Line Indentation StatementLine

27z indentation = "{IRumbser
/* STATIC SEMANTICS - Statements in the first level of alternatives in a behaviour description shall have the indentation| value zero */

I STATIC SEMANTICS - Statements having a predecessor shall have the indentation value of the predecessor, plus one| as their
indentation value */

3 Labelld ::= $Labelld [Label]
274 Label ::= Identifier
5
6

Cref ::= $Cref [ConstraintReference]

ConstraintReference ::= ConsRef | FormalParidentifier

/* STATIC SEMANTICS - ConsRef shall be present in conjunction with SEND, IMPLICIT/SEND and RECEIVE. A ConstraintReference
is not needed for ASPs that have no parameters. It shall not be present with any othef kind of TTCN statement */.

I* STATIC SEMANTICS - FormalParldentifier shall resolve to a ConsRef */

* STATIC SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constldentifier, TS_Varidentifier, TC_Varldentifier, ConsRef and
FormalParldentifier may be passed as actual parameters to a constraint in a.ConstraintReference made from a behaviour description */

I* STATIC SEMANTICS - /* ConstraintReferences on SEND events shalinot.include wildcards unless these are explicitly assigned
specific values on the SEND event line */

277 ConsRef ::= Constraintidentifier [ActualCrefParl.ist ]

278 ActualCrefParlist ::= "(" ActualCrefPar {Comma ActualCrefPar} )"
/* STATIC SEMANTICS - See static semantics on production 299 */

279 ActualCrefPar ::= Value | DataObjectldentifier | GonsRef

240 Verdictld ::= $Verdictld [Verdict]

241 Verdict ::= Pass | Fail | Inconclusive | Result

/* STATIC SEMANTICS - Verdict shall not.ocetr corresponding to entries in the behaviour tree which are any of the follow|ng: empty, an
ATTACH construct, a REPEAT construct, a’ GOTO construct, an IMPLICIT SEND */ )

Pass ::=PASS |P|"("PASS )" |"("P "}"

Fail :==FAIL | F|"(" FAIL)" )"("F")"

Inconclusive ::= INCONC | "(" INCONC )" | "("1™)"
Result ::= Identifier,

I* STATIC SEMANTICS - Result shall only be the predsfined identifier R */
/* STATIC SEMANTICS - R shall not be used on the LHS of an assignment */

A.3.5.7 TTCN . statements

286 Statemenitline = (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps])
(AssighmentList [TimerOps]) | TimerOps | Construct | ImplicitSend
287CEvent ::= Send | Receive | Otherwise | Timeout
7 STATIC SEMANTICS-A Hecelve, Otherwise or Timeout event shall only be followed by other Recsive, Otherwise and Timeout events
through the remainder of the set of alternatives in a fully expanded tree. As a consequence, Defallt trees will contain only Receive,
Otherwise and Timeout events on the first level of alternatives */
288 Qualifier == "[" Expression ]"
/* STATIC SEMANTICS - Qualifier shall evaluate to a specific BOOLEAN value */
289 Send :=[PCO_ldentifier | FormalParldentifier] "I" (ASP_ldentifier | PDU_Identifier)
I* STATIC SEMANTICS - PCO_Identifier or FormalParidentifier shall be present if the test suite uses more than one PCO */
/- STATIC SEMANTICS - FormalParldentifier shall resolve to a PCO_Identifier. This must be present if the test suite uses more than one
PCO*/ ‘ '
290 ImplicitSend ::= "<" IUT """ (ASP_lidentifier | PDU_ldentifier) ">"

28
28
28
28

a &~ WODN
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/* STATIC SEMANTICS - ImplicitSend shall not be used unless the test method being used is one of the Remote Test Methods */

291 Receive ::= [PCO_ldentifier | FormalParldentifier] "?" (ASP_Identifier | PDU_Identifier)
/* STATIC SEMANTICS - PCO_ldentifier or FormalParldentifier shall be present if the test suite uses more than one PCO */

292 Otherwise ::= [PCO_ldentifier | FormalParldentifier] "?" OTHERWISE
/* STATIC SEMANTICS - PCO_ldentifier or FormalParldentifier shall be present if the test suite uses more than one PCO */

293 Timeout ::= "?" TIMEOUT [Timerldentifier]
294 Construct ::= GoTo | Attach | Repeat

295 GoTo ::= ("->" | GOTO) Label

I* STATIC SEMANTICS - The label column shall contain labels referenced from the GoTo */
I* §TATIC SEMANTICS - Label shall be associated with the first of a set of alternatives, one of which is an ancestor node ofthqg point
from which the GoTo is to be made */
/* §TATIC SEMANTICS - GoTo shall be used only for jumps within one tree, i.e., within a Test Case root tree, a Test Stepires g Default
tre9 and a local tree */

/* QTATIC SEMANTICS - Each label used in a GoTo construct shall be found within the Test Step in which the GoTo'is used */
/* §TATIC SEMANTICS - No GoTo shall be made to the first level of alternatives of local trees, Test Steps or Defaults */

296 Atfach ::= "+" TreeReference [ActualParList]
/* §TATIC SEMANTICS - TreeReference shall not attach itself, either directly or indirectly, at its top level of indentation */
/* gTATIC SEMANTICS - The number of the actual parameters shall be the same as the number of.thé formal parameters */
/* §TATIC SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constidentifier, TS_Varldentifier, TC_Varldentifier, Constraintidentifier may
and PCOs may be passed as actual parameters to an attached tree */
297 Repeat ::= REPEAT TreeReference [ActualParList] UNTIL Qualifier
/* §TATIC SEMANTICS - TreeReference shall not attach itself, either directly or inditectly, at its top level of indentation */
/* §TATIC SEMANTICS - The number of the actual parameters shall be the same as the number of the formal parameters */
I* §[TATIC SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constldentifier, IS_Varldentifier, TGC_Varldentifier, Constraintldentifier may
and PCOs may be passed as actual parameters to the tree in a REPEAT statement */
298 TrgeReference ::= TestStepldentifier | Treeldentifier
/* §TATIC SEMANTICS - Treeldentifier shall be the name of one ofthe trees in the current behaviour description, i.e., local trees are not
accopssible outside the behaviour description in which they are specified */
299 AcjualParList ::= "(" ActualPar {Comma ActualPar } ")*
I* TATIC SEMANTICS - The number of the actual parameters shall be the same as the number of the formal parameters */
/* §TATIC SEMANTICS - Each actual parameter shall resolve to a specific value compatible with the type of its corresponding formal
parameter */
I* TATIC SEMANTICS - If a parameter is a parameterized constraint then the constraint shall be passed together with its actual
parpmeter list */
I* §TATIC SEMANTICS - The actual parameters shall be bound */
I* STATIC SEMANTICS - if the type of the formal parameter is PDU, then the actual parameter's type shall be declared as PDUor as a
speeific PDU type */ :
300 ActualPar = Value | PCQO. Identifier

A.3.5.8 Hxpressions
301 AspignmentList ;:=~(" Assignment {Comma Assignment} ")"

302 Aspignment »=DataObjectReference ":=" Expression

/* YTATIC SEMANTICS - The LHS of Assignment shall only resolve to: TS_Varldentifier, TC_Varldentifier, reference to the field of a
variable or\reference to an ASP parameter or PDU field that is to be sent */

/* §TATIC-SEMANTICS - An expression shall contain no unbound variables */

‘IA AMAN ha papes on-a ho-RH af- A el ant-shall evaluate-to-an-oxnlio: aliin f o

303 Expression ::= SimpleExpression [RelOp SimpleExpression}
I* STATIC SEMANTICS - If both SimpleExpressions and the RelOp exist then the SimpleExpressions shall evaluate to specific values of
compatible types */
/* STATIC SEMANTICS - If RelOpis "<"|">" | ">=" | "<=" then each SimpleExpression shall evaluate to a specific INTEGER value */
I* STATIC SEMANTICS - ASN.1 Named Values shall not be used within arithmetic expressions as operands of operations */

304 SimpleExpression ::= Term {AddOp Term}

/* STATIC SEMANTICS - Each Term shall resolve to a specific value. If more than one Term exists and if AddOp is ‘OR' then the Terms
shall resolve to type BOOLEAN; if AddOp is ‘+' or ' then the Terms shall resolve to type INTEGER */

305 Term ::= Factor {MultiplyOp Factor}
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/* STATIC SEMANTICS - Each Factor shall resolve to a specific value. If more than one Factor exists and if MultiplyOp is ‘AND’ then the

Factors shall resolve to type BOOLEAN; if MultiplyOp is ™’ or '/’ then the Factors shall resolve to type INTEGER */
Factor ::= [UnaryOp] Primary

f* STATIC SEMANTICS - The Primary shall resolve to a specific value. If UnaryOp exists and is ‘NOT' then Primary shall resolve to type

BOOLEAN; if the UnaryOp is '+ or '+’ then Primary shalf resolve to type INTEGER */

Primary ::= Value | DataObjectReference | OpCall | SelectExpridentifier | "(* Expression ")
/* STATIC SEMANTICS - SelectExpridentifier shall only be used within selection expressions */

DataObjectReference ::= DataObjectidentifier {ComponentReference}

/* STATIC SEMANTICS - Identifiers of ASP parameters and PDU fields associated with SEND and RECEIVE shall be used only to

reference ASP parameter and PDU field values on the statement line itself */

309

310

311

312
313

314
315
316

/¥ STATIC SEMANTICS - Each GomponentReference shall only reference an ASP parameter, PDU field, structure elemen|
value explicitly declared in the object that immediately precedes in the DataObjectReference */

or ASN.1

DataObjectldentifier ::=TS_Parldentifier [TS_Constldentifier |TS_Varldentifier [TC_Varldentifier [FormatParldentifier |

ASP_ldentifier | PDU_Identifier

ComponentReference ::= RecordRef | ArrayRef | BitRef

f* STATIC SEMANTIGS - RecordRef shall be used to reference ASN.1 SEQUENCE, SET and CHOICE components. it shal
to reference components of any other ASN.1 type */

not be used

I* STATIC SEMANTICS - RecordRef shall be used to reference ASP parameters, POU fields and structure elements in the tabular form */

/* STATIC SEMANTICS - ArrayRsf shall be used to reference ASN.1 SEQUENCE OF and SET OF components. it shall nd
reference components of any other ASN.1 type */

RecordRef ::= Dot (Componentidentifier | PDU_Identifier | Structidentifier | ComponentPosition)

/* STATIC SEMANTICS - The Componentldentifier form of RecordRef shall alwaysbe used to reference ASN.1 SEQUEN(
CHOICE components when an identifier is declared for the component */

/* STATIC SEMANTICS - The Componentldentifier form of RecordRef shall always be used to reference ASP parameters,
and structure slements declared in the tabular form */

/* STATIC SEMANTICS - The ComponentPosition form of RecordRef shall always be used to reference ASN.1 SEQUEN(
CHOIGE components when an identifier is not declared for the component */

I* STATIC SEMANTICS - Structidentifier shall not be used if the relevant structure is used as a macro. Structldentifiers ang

the RecordRef is to identify a component of that PDU or structure */

t be used to

E, SET and
PDU fields
E, SET and

PDU_ldentifiers shall be explicitly included in a RecordRef whenever a parameter, field or element is chained to a PDU or s[ructura and

I* STATIC SEMANTICS - Where a structure is used as d\macro expansion, the elements in the structure shall be referred t
expanded into the ASP or PDU referring to it */

/* STATIC SEMANTICS - If a parameter, field or,element is defined to be of metatype PDU no reference shall be made to f
substructure */

Componentidentifier ::= ASP_Parldentifier | PDU_Fieldidentifier | Elemldentifier | ASN1_ldentifier
ASN1_ldentifier ::= Identifier '

/* NOTE - ASN1_ldentifier identifies a field within ASN.1 SEQUENCE, SET or CHOICE type */

/* STATIC SEMANTICS - An ASN1_Identifier associated with a NamedValue shall not be used unless the value is withina §
SET or CHOICE type */

/* STATIC SEMANTICS.~An ASN1_ldentifier shall be provided to identify the variant in a CHOICE type */

/* STATIC SEMANTICS™- An ASN1_Identifier shall be provided whenever the value definition becomes ambiguous becaus
OPTIONAL values in a SEQUENCE type */

ComponentPosition ::= "("Number")"
ArrayRef\:= Dot "[" ComponentNumber "

ComipenentNumber ::= Expression
[~STATIC SEMANTICS - ComponentNumber shall evaluate to a non-negative specific INTEGER value */

as ifit was

olds of that

EQUENCE,

b of omitted

317
318

319

320

321

—BitRef —="Dot(Bittdentifier " BitNumber™{*)
Bitldentifier ::= Identifier
I* NOTE - Bitldentifier identifies a particular bit within an ASN.1 BIT STRING */
BitNumber ::= Expression
F* STATIC SEMANTICS - BitNumber shall evaluate to a non-negative specific INTEGER value */
OpCall ::= TS_Opldentifier ( ActualParList | "(" ")")
/* STATIC SEMANTICS - See static semantics on production 299 */
AddOp ::= "+"|"-"{ OR

I* STATIC SEMANTICS - Operands of the “+”, “-" operators shall be of type INTEGER (i.e., TTCN or ASN.1 predefined) or derivations

11
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of INTEGER (i.e., subrange). Operands of the OR operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or derivatives of

BOOLEAN */
MultiplyOp = "*" | /" | MOD | AND
/* STATIC SEMANTICS - Operands of the “*”, “/* and MOD operators shall be of type INTEGER (i.e., TTCN or ASN.1 prede

derivations of INTEGER (i.e., subrangs). Operands of the AND operator shall be of type BOOLEAN (TTCN or ASN.1 predefi
derivatives of BOOLEAN */

UnaryOp = "+"|"-"| NOT

fined) or
ned) or

/* STATIC SEMANTICS Operands of the “+”, “-" operators shall be of type INTEGER (i.e., TTCN or ASN.1 predefined) or derivations
of INTEGER (i.e., subrange). Operands of the NOT operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or derivatives of

BOOLEAN */
JReIOp::: R S R R

Timer operations
TimerOps ::= TimerQp {Comma TimerOp}
TimerOp ::= StartTimer | CancelTimer | ReadTimer
StarfTimer ::= START Timerldentifier [ (" TimerValue ")"]
CancelTimer ::= CANCEL [Timerldentifier]

TimerValue ::= Expression
I* STATIC SEMANTICS - Timervalue shall evaluats to a non-zero positive INTEGER */

ReadTimer ::= READTIMER Timerldentifier "(" DataObjectReference”)"

ariable or reference to an ASP parameter or PDU field that is to be sent */
[* STATIC SEMANTICS - The DataObjectReference shall resolve to type INTEGER */

Types

Type = PredefinedType | ReferenceType

PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString

GraphicString | GeneralString

ReferenceType ::= TS_Typeidentifier | ASP_Identifier.{ PDU_Identifier

* STATIC SEMANTICS - All types, other than the predefined types, used in a test suite shall be declared in the Test Suite Typ4
br ASP type definitions or PDU type definitions and referenced by name */

[TS_Typeldentifier : -S|mpleTypeIdentlf|er|Structldentufler|ASN1 Typeldentmer

Yalues

Value ::= LiteralValue | ASN1_Value

[* REFERENCE - Where ASN1_Value is Value as defined in ISO/IEC 8824 */

* In ISO/UEC 8824 the production DefinedValue is defined as: DefinedValue ::= Externalvaluereference | valuerefe

means that external references are not allowed in TTCN */
/* STATIC SEMANTICS - ASN.1 Named Values shall not be used within arithmetic expressions as operands of operatlons *

LiteralValue ::= Number | BooleanValue | Bstring | Hstring | Ostring | Cstring
Number ::= (NonZeroNum {Num}) | 0

NonZeroNum ::=1|2{3|4|5|6|7|8|9

Num = 0| NonZeroNum

BooleanValue ::= TRUE | FALSE

Bstring ::= "" {Bin | Wildcard} ™" B

Bin:=0]1

* STATIC SEMANTICS - The DataObjectReference shall only resolve to TS_Varldeptifier, TC_Varldentifier, reference to the field of a

CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5Siring |

definitions ‘

tence. For
the’purposes of TTCN this production is redefined to be: DefinedValue ::= ConstraintValue&Attributes. Note thrt this
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4 Hstring ::= "" {Hex | Wildcard} ™" H

5 Hex:=Num]|A|B|C|D|E}F

6 Ostring ::= """ {Oct | Wildcard} "" O

7 Oct ::= Hex Hex

8 Cstring ::= """ {Char | Wiidcard | \"} ™"

9. Char ::= /* REFERENCE - A character defined by the relevant character string type */

I* STATIC SEMANTICS - If the CharacterString type includes the character " (double quote), this character shali be represented by a pair

of " (double quote) in the denotation of any value */
0 Wildcard = Anyﬁnn ! Anyﬂrl\lnnn

| AnyOne = "?"
/* STATIC SEMANTICS - AnyOne shall be used only within values of string types, SEQUENCE OF and SET OF */
P AnyOrNone = """
/¥ STATIC SEMANTICS - AnyOrNone shall be used only within values of string types, SEQUENCE OF and-SET OF */

B Identifier ::= Alpha{AlphaNum | Underscore}

/* STATIC SEMANTICS - All ldentifiers referenced in a TTCN test suite shall be explicitly declared.in the test suite, explicit
an ASN.1 type definition referenced by the test suite or be a TTCN predefined identifier */

Alpha ::= UpperAlpha | LowerAlpha

AlphaNum ::= Alpha | Num
UpperAlpha:=A|BJC|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|U|V|W|X]|Y]|Z
LowerAlpha:=a|b|c|d]|e|fig|h]i]jik|I|m|njo|plag|fis|tju}lv]|w]|x]|y]|z
ExtendedAIphaNu‘m_,::= /* REFERENCE - A character from any character set defined in ISO/IEC 10646 */
BoundedFreeText ::= /*"FreeText "/"

FreeText ;= {ExtendedAlphaNum} :
/* STATIC SEMANTICS - Free Text shall not contain the string(™/*unless preceded by backslash ("\") */

O WO N O Or =

A.3.8 Miscellaneous productions

36
36
36
36
36

36

Comma =",
Dot :=""

Dash = "-"
Minus = "-"
SemiColon ::=""

A} B - v > a4

Colon u=""
' Underscore = "_"

o7

y declared in

113
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A.4 General static semantics requirements

A.4.1 Introduction

Static semantics requirements that are related to specific BNF product|ons are specified as comments on the relevant
productions, in the following format:

/* STATIC SEMANTICS - .... */

All other static semantic requirements that are common to both TTCN GR and TTCN.MP are specified in the remain-

der of cl

A.42U

A.4.2.1
ences tq
those m

test suite.

Since th

a) typg
requir
b) for
(_)
Within s
followed
instead.
and fielq
whereve

A422
a) Teg
b) Teg
c) Teg
d) Tes
e) Tes
f) Tes
g) Teg
h) PC|
i) PC(Q
j) Tim
k) AS
1) PDU
m) St
n) Alig

ause A.4. Additional static semantics in the TTCN.MP are specified in A.5.2.

Iniqueness of identifiers
In some cases test suites may make references to items defined in other OSI standards. In particul
ASN.1 type definition modules according to ISO/IEC 8824 may be made in the type definitions:Nan
bdules (such as identifiers of subfields within structured ASN.1 type definitions) may be used throug

e rules for identifiers in ASN.1 and TTCN conflict, the following conventions apply:

b references and module identifiers made within the various ASN.1 type definitions tables shall comy
sments for identifiers defined in ISO/IEC 8824,

dentifiers used within the other parts of a test suite dash ( - ) characters ghall'be replaced with und

ome TTCN tables part of the ASN.1syntax can be used to define types.In that case, ASN.1 rules
for identifiers, with the exception that dash ( - ) characters shall not be used. Underscores ( _) may
All other requirements defined by ISO/IEC 8824 (e.g., Type identifiers shall start with an upper ca:
identifiers within structured ASN.1 definitions shall start with(a lower case letter) apply to TTCN te
r ASN.1 is used.

All identifiers of the following TTCN objects shall be unique throughout the test suite:
t Suite Types;

t Suite Operations;

t Suite Parameters;

t Case Selection Expressions;
t Suite Constants;

| Suite Variables;

it Case Variables;

D types;

Ds;

ers;

P types;

J types;

uctured-Types;

Ises,

ar, refer-
hes from
hout the

ly to the
Brscores

shall be
be used
be letter,
st suites

0) AS
p) PD

constraints;
U constraints;

q) Structure constraints;

r) Tes

t Cases;

s) Test Steps;
t) Defaults.

A4.23

a) Test Group References;

114
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b) Test Step Group References;
¢) Default Group References;

A.4.2.4 TTCN keywords are listed in table A.1 and TTCN predefined identifiers are listed in table A.2. These key-
words and predefined identifiers are reserved words and shall not be used as identifiers in a TTCN test suite. All
TTCN keywords, predefined identifiers (predefined types, operations, variables, values) and TTCN identifiers are
case sensitive.

Table A.1- TTCN Keywords

AND ms ‘ REPLACE
BY NO'| : S
CANCEL ns START
F oMIT | SUPERSET -
FAIL OR SUBSET (-~
GOTO OTHERWISE TIMEQUT
| p O, ~
IF_PRESENT PASS ‘ UNTIL
INCONC PDU us

() PERMUTATION uT

LT ps

min READTIMER

MOD REPEAT

Table A.2 - TTCN Predefined Identifiers

BITSTRING inconc NumericString
BOOLEAN INFINITY OCTETSTRING
BIT_TO_INT : INTEGER pass

fail INT_TO _HEX PrintableString
FALSE INT_TO_BIT R
GeneralString IS_CHOSEN TRUE
GraphicString IS_PRESENT TeletexString
HEXSTRING LENGTH_OF VideotexString
HEX_TO.INT none ~ VisibleString
IA5String NUMBER_OF_ELEMENTS

A.4.25 The ASN.1 reserved words are listed in table A.3. These reserved words shall not be used as idéntifiers in
a TTON testsuite.
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Table A.3 - ASN.1 Reserved Words

ABSENT FROM PRESENT
ANY » GeneralStringGeneralizedTime PRIVATE
APPLICATION GraphicString - PrintableString
BEGIN IA5String REAL

BIT IDENTIFIER SEQUENCE
BOOLEAN IMPLICIT SET

CHOICE MPORT SIZE
COMPONENT INCLUDES STRING
COMPONENTS INTEGER T61String
DEFAULT ISO646String TRUE
DEFINED MAX : TeletexString™
DEFINITIONS MIN UNIVERSAL
END NULL UTCTime ‘
ENUMERATED NumericString VideotexString
EXPLICIT OBJECT , VisibleString
EXPORT OCTET WITH
EXTERNAL | OF '

FALSE OPTIONAL

Ad4.2.
the test suite, regardless of whether the ASN.1 definition isiexplicit or implicit by reference:

a) Typeldentifiers of an ASN.1 Type Definition;
b) idgntifiers occurring in an ASN.1 ENUMERATED type as distinguished values;
¢) idgntifiers occurring in a NamedNumberL.ist of an ASN.1 INTEGER type.

A.4.2.7| The names of ASP parameters shall-be unique within the ASP in which they are declared. The
iglds shall be unique within the PDU.in which they are declared.

If a Structured Type is used-8s a macro expan3|on then the names of the elements W|th1n the §

which they appear, and.shall not be the same as any identifier having a unique meaning throughout the teg

When ASN.1 is used in a TTCN test suite, ASN.1 identifiers from the following list shall be unique throughout

hames of
tructured
ault tree,

pription in
t suite.

NOTE -[This means.that a local tree identitier may have the same name asa Iocal tree |dentmer in another behavnour d
but not the same-ag another Test Step:in the Test Step Library. - .

scription

A.4.211 Theformal parameter names which may optlonaHy appear as part of the followmg sha|| be unique within
that formal. parameter list, and shall not be the same as any identifier having a unique meaning throughodt the test

suite:

a) Test suite operations definition;

b) Tree header of a local tree;

¢) Test Step Identifier;

d) Default Identifier;

e) Parameterized constraint declaration.

116



https://standardsiso.com/api/?name=45035b656faaefa8b52daad1afff20ca

ISO/IEC 9646-3 : 1992(E)

A.4.2.12 Aformal parameter name contained in the formal parameter list of a local tree header shall take precedence
over a formal parameter name contained in the formal parameter list of the Test Step in which it is defined, within the
scope of that local formal parameter list.

A.5 Differences between TTCN.GR and TTCN.MP
A.5.1 Differences in syntax
The following is a list of syntax differences between TTCN.MP and TTCN.GR:
a) TTCN.MP uses keywords as delimiters between entries, while TTCN.GR uses boxes;
‘ N-viP-tses—2 otict f f f Hica ted visually

of the ATS

in TTCN.MP the Test Case behaviour descriptions are explicitly grouped by the inclusion of apprgpriate Test
pup Identifiers in sequence before the Test Case behaviour descriptions belonging.ioeach group; this informa-
tion duplicates information contained in the Test Case Index and in the Test Group References of the Test Case

he Test Suite Structure, Test Case Index, Test Step Index and Default Index tables require a page| number for
h entry, since page numbers are not relevant in the machine processableform they are not reflectedin the TTC-

CN.GR supports both single and compact profarmas for ASP and PDU constraints and Test Cases; the TTCN

t format is a display issue; when mapping a compact constraints table to TTCN.MP (i.e., single fofmat), blank
he symbols “/*” and “*/” which open and close BoundedFreeText strings in the TTCN.MP shall not appear in the
here are two alternative positions for the labels'column in behaviour description tables in TTCN.GR, whereas

page and line continuation are TTCN.GRfeatures which are not represented in the TTCN.MP;
page and line numbering are TTCN.GR features which are not represented in the TTCN.MP.

Additional static semantics in the TTCN.MP
‘ The oIIowmg is a list of the additional static semantics in the TTCN.MP:

a) In the TTCN.MP, statements in the first level of alternatives having no predecessor in the root or lodal tree they
ong to have the indentation value of zero; statements having a predecessor shall have the indentatfon value of
thg predecessor plus ore as their indentation value;

b) |n the TTCN.MPR; the Test Suite Structure information is in the form of Test Group Identifiers preceding Test Case
behaviour descriptions shall be the same structure as defined by the part of the Test Suite Structure|relevant to
Tept Groups-and that defined by the Test Case Index. :
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Annex B
(normative)

Operational Semantics of TTCN

B.1 Introduction

This annjex describes how the semantics of TTCN are defined. The definition of the TTCN-semantics follows a two-
phase approach. In the first phase concrete TTCN texts are mapped to a simplified structure, that can be marfipulated
during the second phase. This second phase can be regarded as the description of a'TCN machine, that interprets
these simplified TTCN texts.

The firstiphase can be decomposed into three steps
a) Syrjtax definition;

no serpantics can be assigned to a language that has no fixed (context.ffee) grammar. Annex A describes|the syn-
tax of the TTCN by means of BNF production rules;

b) Stalic semantics definition;

the static semantics describe which texts generated by the context free grammar make sense (e.g., usgd PCOs
should be declared, constraints referenced from the behaviour part shall be present in the constraints part of the
test syite etc.); the static semantic requirements for TTGN are specified in annex A.

¢) Definition of Tree Transformation;

this third step defines how to construct an abstract evaluation tree from a concrete TTCN text that is synfactically
and stiatic semantically correct. The transformation algorithms are described in clause B.4.

In the sgcond phase the abstract TTCN machine is defined. It is unlikely that the machine will (can) ever be built with
the desgribed architecture. Implementation problems are not considered in the definition of the dynamic, gr opera-
tional, semantics. The abstract TTCNymachine is described in clause B.5. The main part of the TTCN machine is a
process|called EVALUATE_TEST- CASE that interprets the abstract evaluation tree. The abstract evaluatign tree is
a parameter of this process.

B.2 Precedence

Operatignal semantics’for the TTCN are supplied in the following clauses in two alternative notations to prqvide the
reader with a choice Of method based on personal preference: pseudo-code and natural language. Where these two
notations overlap.they are meant to be identical. If the pseudo-code and natural language conflict, this is an error,
and sholild béréported back to the standards organization via a defect report. In such a case, however, the [pseudo-
code will take precedence over the natural language text pending correction by the standards organization.

B.3 Processing of test case errors

Within the main body of this part of ISOAEC 9646, and within this annex, there are conditions described which result
in the detection of test case errors. Whenever a test case error is detected, the occurrence shall be recorded in the
conformance log.
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B.4 Transformation algorithms
B.4.1 Introduction

: 1992(E)

This subclause defines how to construct an abstract evaluation tree from a TTCN Test Case, that is correct with re-

spect to the syntax and static semantics. This is done in three subsequent steps
a) appending of Default behaviours; ‘
b) removal of REPEAT constructs;
¢) expansion of attached trees.

The transformations are described by means of algorithms in a pseudo programming Ianguage. In addition to this a

naturial language description is provided, to explain the working of the algorithms.

B.4.2 Appending default behaviour

The actual appending of Defaults is done by adding the construct “+ DefaultReference” to the énd of eag
ternalives in the Test Case. For the following pseudo code, Level represents the alternatives imthe curren
tree. if A, is an alternative in a set of M alternatives in the current behaviour tree then Level'is the order

A, . | ., A,) where each A, is either an event, a pseudo-event or a construct. Associated with each Ajis al
of zefo or more alternatives. Thus each A, represents a subtree of the original tre€:

. fngction APPEND_DEFAULT (TestCaseOrStep, Tree, Lavel) :BOOLEAN
begin
if (TestCaseOrStep.DefaultReference <> empty) then
begin
(* Append Default to first ievel of first test case tree *)
if ((TestCaseOrStep is a TestCase)) and
(Tree=ROOT_TREE(TestCaseOrStep) and
(Level=FIRST_LEVEL(Tree))) then
APPEND({'+ TestCaseOrStep.DefaultReferenge; Level);
(* Append Default to all levels below first level *)
if (Levei<> FIRST_LEVEL(Tree) then
APPEND('+’ TestCaseOrStep.DefaultReference, Level)
ond;
RETURN(TRUE);
end

Appending all Defaults in a Test Gase or Test Step can be done by traversing the whole behaviour tree
APPEND_DEFAULT at every level of alternatives. This can be done with the following recursive proced
with: [TestCaseOrStep:=TestCase, Tree:=ROOT_TREE(TestCase), and Level:=FIRST_LEVEL(Tree)

» prpcedure APPEND_TRAV(TestCaseQrStep, Tree, Level)
begin
if (A, in Levelis not ‘4’ TestCaseOrStep.DefaultReference) then

begin (*Do only if Defauits not appended yet *)
for (every alternative A, in Level) do

begin
if (A, is not a leaf) then

h set of al-
behaviour
ed set (A,

pwer Level

and using
ure, called

NextLevel:=NEXT_LEVEL(A);

APPEND_TRAV(TestCaseOrStep, Tree, NextLevel)
end
if (A; is an ATTACH construct) then
it (A, AttachedTree is TestStepldentifier) then
hbegin
NexiTestStep:=A, AttachedTree;

NextTree:=ROOT_TREE(NexitTestStep);
NextLevel:=FIRST_LEVEL(NextTree);
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APPEND_TRAV(NexiStep, NextTree, NexiLevel);

end

else (* Attached tree is a Treeldentifier *)

begin
NextTestTree:.=Ai.AttachedTree;
NextLevel:=FIRST_LEVEL{NextTree);
APPEND_TRAV(TestCaseOrStep, NextTree, NextLevel)

end

end
APPEND_ DEFAULT(TestCaseOrStep, NexiTree, NextLevel)
__end

end

B.4.3 Removal of REPEAT constructs

If TreeAndParameters denotes a particular Treeldentifier followed by an ActuaIPARlisr, and condition denotes a par-
ticular Boolean expression, then: REPEAT TreeAndParameters UNTIL [Condition] can be replaced by:

[TRUE]
label_ A [TRUE] | @

+ TreeAndParameters
[INOT (condition)]
-> label_A
[condition]

Lines describing subsequent behaviour of the REPEAT construét follow after this expansion, with an additiohal inden-
tation gf two levels.

B.4.4 Expanding ATTACHED trees

Attached trees are expanded by replacing the attach'construct + TestStep with the tree TestStep, and subsequently

if therel was behaviour specified following, and indented from, the ATTACH construct to insert this behaviour after,
and indented from, each leaf in the attached tree.

When g¢valuating the semantics of a behavigur tree that has had Defaults appended and the REPEAT corjstruct re-
moved| it is recommended to expand attached trees on each level (set of alternatives) as that level is reaclned in ex-
ecuting the Test Case. The attached: trees on Level are expanded using the following procedure:

s  pro dure EXPAND LEVEL(Levei)

begin
r (every alternative A-in'Level) do

begin
if (A, is an ATTACH construct) then
begin '

Subsequent:=SUBSEQUENT_BEHAVIOUR_TO(A);

EXPAND(A, AttachedTree, Subsequent, A;, Leve)
end

—end

end

« procedure EXPAND(SubTree, Subsequent, Alternative, Level)
begin
REPLACE_PARAMETERS(Alternative, Subtree);

(* This replaces the formal parameters in Subtree by the formal parameters specified in the actual parameter list of Alternative,
doing so by textual substitution *)

for (every leaf L; in Subtree) do APPEND SUBSEQUENT BEHAVIOUR TO(L Subsequent);
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New_Level:=FIRST_LEVEL(Subtree);
Level:=REPLACE(Level, New_Level, Alternative)

(* This replaces Alternative in Level with the array New_level, 6.g., REPLACE((A,B,C), (X,Y,Z), B) gives: (A,X,Y,Z,C) *}
end

The expansion of attached trees is also explained in 14.13.

B.5 TTCN operational semantics

B.5.T Introduciion

1992(E)

It is assumed that all sub-trees (both direct and indirect attachments) and REPEAT trees, have been previously ex-
panded, according to the rules defined in the main body of this standard. It is also assumed that.all Dgfaults have

been appended according to the rules defined in B.4.2.
An gvent, pseudo-event, or construct in TTCN is considered to match when it can be successfully eval

uated. The

reqyirements for what constitutes a match for a TTCN statement depend on what is ¢oded on that behaviour line,

and pre described in this semantics text.

Introduction to the pseudo-code notation

semantics are defined using a simple functional approach that explding the execution of a TTCIN behaviour

tree [and the components that form the nodes in that tree. These functioris are intended as an aid to understanding
TTCN semantics and are not intended to be associated with any particular execution model or high level program-

The functions assume the existence of two variables (these have fothing to do with TTCN variables) they are:

SendObject is a temporary global data stricture whose value is an ASP or PDU thaf]

ReceivedObject is a temporary global data structure whose value is a copy of an ASP or
has been received.

Exegution of a TTCN Test Case begins with invoking EVALUATE_TEST_CASE.

B.53 Execution of a test case
B.5.8.1 Execution of a Test Case - pseéudo-code

nction EVALUATE_TEST_CASE(BohaviourTree) :BOOLEAN

that because the treev is fully expanded the only TTCN statement that can appear is the GOTO *)
bpgin

Level:= FIRST "LEVEL;

EVALUATE_LEVEL (Level}

ehd

. flfnctlon EVALUATE_LEVEL (Level) :BOOLEAN

tree then Level is the ordered set (A ¢ A2 ..... Am) where each Ai is either an event, a pseudo-event or a construef.

istobe

sent. This value is constructed according to the relevant constraint specifications.

PDU that:

(* Level is a variable local to(EVALUATE_TEST_CASE. If Ai is an alternative in a set of m alternatives in the current behaviour

Note

(" The alternatives A ..... Am contained In level are processed in their order of appearance. TTCN operatlonal semantics

assume that the processmg of a set of alternatives is instantaneous i.e., the status of any of the events cannot change during

the matching process. Note that level is updated to next level by the appropriate statement function *)

begin
repeat
TAKE_SNAPSHOT;
if EVALUATE_EVENT_LINE(A "y Level) then EVALUATE_LEVEL(Level);

it EVALUATE_EVENT_L!NE(Az, Level ) then EVALUATE_LEVEL(Level);
if
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if EVALUATE_EVENT_LIN E(A_, Level) then EVALUATE_LEVEL(Level)

until SNAPSHOT_FIXED(Level)
RETURN(TestCaseError)

(* where SNAPSHOT_FIXED(Leval) returns TRUE if all relevant PCO queue(s) have some event(s) on them and all relevant
timers have expired, and otherwise FALSE. *)

end

« function EVALUATE_EVENT LINE( A,

Level) :BOOLEAN

( This function calls EVALUATE_EVENT, EVALUATE_PSEUDO_EVENT or EVALUATE_CONSTRUCT depending on what
type of 'event' the current alternative (Ai) is *)

cas Ai of
ENT: if EVALUATE_EVENT (A, Level) then RETURN(TRUE) else RETURN(FALSE);
EUDO-EVENT: it EVALUATE_PSEUDO_EVENT (Ai, Level) then RETURN{TFRUE)
else RETURN(FALSE);
TTCN_CONSTRUCT: if EVALUATE_CONSTRUCT (Ai' Level) then RETURN(TRUE)
else RETURN(FALSE)
end

B.5.3.2| Execution of a Test Case - natural language description

Step 1.| Test Case evaluation begins at the leftmost level of indentation (that is, the lines which are not yet|indented
in the TTCN.GR tree) of the tree. :

Step 2. A snapshot of the incoming PCO queue(s) and timeout list is taken.
NOTE 1 - The act of taking a snapshot does not remove an event from the PCO.

Within the behaviour line at the current level of alternatives, consider the first one specified.

Step 3| Evaluate the TTCN statement on the current behaviour line, based on what is specified in the leftmost
element, except that those TTCN-statements that begin with a PCO identifier, are evaluated based on what
follows the PCO identifier.

The evaluation of each type of TTCN statement is specified in the operational semantics for that TTCN
statement type. Assignments, timer operations and SEND events are considered to evaluate to a
successful match unless qualified by a Boolean expression that evaluates to False. IMPLICIT SEND and
GOTO statements ‘are always considered as successful matches. The RECEIVE event may or|may not
match, depending-an both the Boolean expression, if any, and the first event on the relevant PCO queue.

Step 4.| If the TTCN statement evaluates to a successful match, then go to Step 5.

Otherwise;-if there are more alternatives in the current set of alternatives consider the next behayiour line
in the set of alternatives and go to Step 3.

I there are no more alternatives and yet all PCO queues relevant to this set of alternatives contaip at least
one event, and all timers relevant to Timeout statements in the set of alternatives are in the timeout list,
then there IS a test case error and the Test Case shall be Stopped indicating 1est case error:

NOTE 2 - This is a test case error because under these conditions none of the set of alternatives can ever match.

In all other cases, take a new snapshot of the PCO queue(s) and timeout list and consider again the flrst
TTCN statement in the set of alternatives; then go to Step 3.

Step 5. If a leaf node in the tree has been reached, then go to Step 6.

Otherwise, consider a new set of alternatives for evaluation. (This set consists of the TTCN statements
immediately following, and indented a single level from, the TTCN statement that has jUSt matched.). Go
to Step 2.
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Step 6. A leaf node of the tree is reached, use the current value of the preliminary result variable R as the fmal
verdict of the Test Case as in B.5.16.2.

B.5.4 Functions for TTCN events
B.5.4.1 Functions for TTCN events - pseudo-code

« function EVALUATE EVENT(A Level) :BOOLEAN

(* This function calls SEND, IMPLICIT SEND, RECEIVE OTHERWISE or TIMEOUT dependmg on what type of event the current
alternative (A) is*)

cds‘e_ﬁrof
SEND : if SEND (Ai’ Level) then RETURN(TRUE) else RETURN(FALSE);
RECEIVE: if RECEIVE (Ai, Level) then RETURN(TRUE) else RETURN(FALSE);
OTHERWISE: if OTHERWISE (Ai’ Level) then RETURN(TRUE) else RETURN(FALSE);
TlMEOUT:V if TIMEOUT (Ai’ Level) then RETURN(TRUE) else RETURN(FALSE);
em;MPLICIT__SEND: if IMPLICIT_SEND (Level) then RETURN(TRUE)

B.5.4.2 Functions for TTCN events - natural language description

If the|TTCN statement is an event, then it will be evaluated as specified in'B.5.5.2 for a SEND event; B
RECEIVE event; B.5.7.2 for an OTHERWISE event; B.5.8.2 for a TIMEQUT event; or B.5.9.2 for an IMPL

event.

B.5.5 Execution of the SEND event
B.5.5.1 Execution of the SEND event - pseudo-code

« function SEND (

begin

PCOidentifier,

ASPidentifier or PDUidentifier,

Qualifier,

Assignment,
TimerOperation,
ConstraintsRefsrence;

Verdict,

Level) :BOOLEAN

(* Al parameters except Level ate picked up from Ai )

if EVALUATE_BOOLEAN (Qualifier) then
begin

BUILD_SEND_OBJECT (ASPidentifierOrPDUidentifier, ConstraintsReference);
EXECUTE_ASSIGNMENT (Assignment)

SEND_EVENT (PCOidentifier )

TIMER_OP (TimerOperation);

VERDICT(Verdict);

Level:= NEXT_LEVEL;
LOG(PCOidentifier, SendObject);

5.6.2 for a
CIT SEND

RETURN(TRUE)

end
else RETURN (FALSE)

end

e function BUILD_SEND_OBJECT ( ASPidentifierOrPDUidentifier,

begin
SendO

ConstraintsReference) :BOOLEAN

bject := ( an instance of ASPidentifierOrPDUidentifier

whose parameters/fields have the values specified by ConstraintsReference);
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RETURN(TRUE)
end

B.5.5.2 Execution of the SEND event - natural language description

The contents of the ASP or PDU, as specified in the named Constraints Reference entry, are to be sent. Note that if
there is a qualifier, the SEND can be executed only if that qualifier evaluates to TRUE.

Step 1. If there is a qualifier, then that qualifier will be evaluated before any other processing takes place.
« If the qualifier evaluates to FALSE, the SEND cannot be executed.
— I thequatifier evatuates o TRUE; themcontinuewith-Step2-
TLrence.

Step 2| The ASP or PDU declaration will be assigned the values specified in the named Constraints-Be

Step 3| If the dynamic chaining feature has been used, then the value specified in the Constraints Referehce entry
will be assigned to the appropriate parameter or field of the ASP or PDU to be sent,

Using the dynamic chaining feature has the effect of storing a copy of the named genstraint into the named
parameter or field of the ASP or PDU being built for comparison. The structure defined for the agsociated
Constraints Reference is used for this named parameter or field.

Step 4| If there is an Assignment statement, then that assignment will be perfermed as in B.5.12.2.

Step 5/ The ASP or PDU is now fully filled in according to the specifications'given. The LT or UT will send the ASP
or PDU. (If a PCO was stated, the ASP or PDU is to be sent at that PCO. If the PCO was not stpted, i.e.,
the test uses a single PCO - then the ASP or PDU is sent frof the lower PCO.)

Step 6] If one or more timer operations were coded on the behaviour line, the appropriate timer operation(s) will
be performed as in B.5.13.

Step 7| If a verdict is coded, process the verdict as in B.5.16.2.
Step 8] Record in the conformance log the following information, as well as the information specified in 8.5.17.2:
¢ the PCO at which the SEND occurred,

o the fully defined ASP, PDU or TCP that was sent.

B.5.6 Execution of the RECEIVE event
B.5.6.] Execution of the RECEIVE event- pseudo-code

« fungtion RECEIVE( PCOidentifier,

ASPidentifier or PDUidentifier,
Qualifier,

Assignment,

TimerOperation
ConstraintsReference,
Verdict,

Level) :BOOLEAN

[* All parameters except Level are picked up from Ai g

begr
if_RECEIVE EVENT (PCOidentifier) then
begin
if (  RECEIVED_OBJECT(ASPidentifierOrPDUidentifier, ConstraintsReference)
AND EVALUATE_BOOLEAN (Qualifier) )
then
begin
- EXECUTE_ASSIGNMENT (Assignment);
TIMER_OP (TimerOperation);
REMOVE_OBJECT (PCOidentifier);
VERDICT(Verdict);
Level:=NEXT_LEVEL,; N
LOG(PCOidentifier, ReceivedObject);
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RETURN(TRUE)
end
else RETURN (FALSE)
end

else RETURN (FALSE)

end

¢ function RECEIVE_EVENT (PCOidentifier) :BOOLEAN
(* The actual object is NOT removed from the PCOidentifier queue *)

begin
[ INPUT_Q (PCOidentifier) NOT emply then
begin
ReceivedObject := copy of object at head of INPUT_Q(PCOidentifier);
RETURN(TRUE)
end
else RETURN (FALSE)
and
+ function RECEIVED_OBJECT ( ASPidentifierOrPDUidentifier,
ConstraintsReference) :BOOLEAN
Regin
if ( (ReceivedObject is ASPidentifierOrPDUidentifier)

and

B.5/6.2 Execution of the RECEIVE event - natural language description

The|LT or UT will check to see if the contents of the’ASP or PDU, as specified in the named Constraint
entry, have been received. Note that if there is a-qualifier, the RECEIVE can only match if that qualifier

TRUE.
Step 1.

Step 2.

Step 3.

Step 4.

else RETURN (FALSE)

AND
(parameters/fields of ReceivedObject have the values specified by the ConstraintsReference)
then RETURN(TRUE)

If the snapshot that was taken when beginning the current iteration of checking this level of
for matching shows that thefe jno incoming ASP or PDU, then this RECEIVE cannot match.

Otherwise, continue to_Step 2.

A copy of the ASP,of.PDU is assembled, using the structure defined in the ASP or PDU dec
the values specified-in the named Constraints Reference. This copy will be used for compar
the incoming ASP or PDU (if any), to determine if the RECEIVE can match as specified.

5 Reference
bvaluates to

alternatives

aration plus
son against

If the dynamic chaining feature has been used, then the value specified in the Constraints Ref¢rence entry

will be assigned to the appropriate parameter or field of the ASP or PDU to be used in the co

Usingdhe dynamic chaining feature has the effect of storing a copy of the named constraint.int
parameter or field of the ASP or PDU being built for comparison. The structure defined for the
Constraints Reference is used for this named parameter or field.

mparison.
b the named
associated

The ASP or PDU is now fully filled in according to the specifications given. The LT or UT will ¢

ompare the

Step 5.

Step 6.

copy created from the specified data to the ASP or PDU that has been received in the snapshot, if any.
If a PCO was stated, the ASP or PDU shall have been received at that PCO. If the PCO was not stated,

i.e., the test uses a single PCO - then the ASP or PDU shall have been received at the lower
Iif there is a qualifier, then that qualifier will be evaluated. -

s [f the qualifier evaluates to FALSE, the RECEIVE cannot match.

s+ Ifthe qualifier evaluates to TRUE, then continué with Step 6.

PCO.

If the LT or UT is unable to match the ASP or PDU as specified (e.g., no ASP or PDU has arrived, an ASP



https://standardsiso.com/api/?name=45035b656faaefa8b52daad1afff20ca

ISO/IEC 9646-3 : 1992(E)

Step 7.
Step 8.

Step 9. II\‘ a verdict is coded, process the verdict as in B.5.16.2.

Step 10

B.5.7E
B.5.7.1

+ functipn OTHERWISE ( PCOidentifier,

(*

begin
if

elge RETURN (FALSE)

ond

B.5.7.2
The test

Note that if there is a qualifier, the OTHERWISE can only match if that qualifier evaluates to TRUE.

Step 1.

Step 2.

Step 3.

126

or PDU has arrived but it does not match the data as specified, or the ASP or PDU matches but the qualifier
does not hold), then this RECEIVE event is to be considered as not having matched, ie., the next
alternative to this RECEIVE will be attempted.

If the RECEIVE did match successfully, continue to Step 7.(The incoming ASP or PDU which has just
matched will be removed from the incoming PCO queue, and will therefore not be available for matching
against any subsequent events in the Test Case.)

If there is an Assignment statement, then that assignment will be performed as in B.5.12.2.

If one or more timer operations were coded on the behaviour line, the appropriate timer operation(s) will
ho parfnrmnd asnB 13

Record in the conformance log the following information, as well as the information specifiedin BJ5.17.2:
+ the PCO at which the RECEIVE occurred;
¢ the fully defined ASP, PDU or TCP that was received.

xecution of the OTHERWISE event
Fxecution of the OTHERWISE event - pseudo-code

Qualifier,
Assignment,
TimerOperation,
Verdict,

Level) :BOOLEAN

|All parameters except Level are picked up from A|- )

( (RECEIVE_EVENT (PCOidentifier))
AND (EVALUATE_BOOLEAN (Qualifier) )
then
begin
EXECUTE_ASSIGNMENT (Assigfiment);
TIMER_OP (TimerOperation);
REMOVE_OBJECT (PCOidentifier);
VERDICT(Verdict);
Level:= NEXT_LEVEL;
LOG(PCOidentifier,'ReceivedObject);
RETURN (TRUE)
end

Fxecution of the OTHERWISE event - natural language description
br shall~accept any incoming data that has not matched a previous alternative to this OTHERWISE event.

Ifa PCO Was stated, the ASP or PDU shall have been received at that PCU. If the PCU was not stated,
i.e., the test uses a single PCO - then the ASP or PDU shall have been received at the lower PCO.

If there is a qualifier, then that qualifier will be evaluated after other processing takes place.
¢ |f the qualifier evaluates to FALSE, the OTHERWISE cannot match.
o If the qualifier evaluates to TRUE, then continue with Step 3.

If the tester is unable to receive an ASP or PDU (i.e., no ASP or PDU has arrived), then this OTHERWISE
event is to be considered as not having matched, and the next alternative to this OTHERWISE will be
attempted.
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If the OTHERWISE did take ptace successfully, continue to Step 4. (The incoming ASP or PDU which has
just matched will not be available for matching against any subsequent events in the Test Case.)

Step 4. |f there is an Assignment statement, then that assignment will be performed as in B.5.12.2.

Step 5. If one or more timer operations were coded on the behaviour line, the appropriate timer operation(s) will
be performed as in B.5.13.

Step 6. If a verdict is coded, process the verdict as in B.5.16.2.

Step 7. Record in the conformance log the following information, as well as the information specified in B.5.17.2:
e the PCQO at which the OTHERWISE occlirred;

¢ the fully defined ASP, PDU that was received.

B.5.8 Execution of the TIMEOUT event

B.5.8.1 Execution of the TIMEOUT event - pseudo-code

function TIMEOUT (  Timerldentifier,
Qualifier,
Assignment,
TimerOperation,
Verdict,

Level) :BOOLEAN

(* All parameters except Level are picked up from Ai )

begin
if EVALUATE_BOOLEAN (Qualifier) then
begin
if (TIMER_EXPIRED (Timerldentifier)) then
begin
EXECUTE_ASSIGNMENT (Assignment);
TIMER_OP (TimerOperation);
VERDICT(Verdict);
Level:= NEXT_LEVEL;
LOG(Timerlidentifier);
RETURN(TRUE);
end
else RETURN (FALSE)
end
else RETURN (FALSE)
end

fl.£ction TIMER_EXPIRED (Timeridentifier) :BOOLEAN
in
if (timer has expired) then
begin
reset'expired timer; (*see B.5.8.2%)
RETURN (TRUE)
end

B.5.8.2 Execution of the TIMEQUT event - natural language description

The tester will check to see if the named timer has expired. (If no timer name is given, the tester will check to see if

any timer has expired.) Note that if there is a qualifier, the TIMEOUT is only considered as matching if that qualifier
evaluates to TRUE.

Step 1.  If there is a qualifier, then that qualifier will be evaluated before any other processing takes place.
¢ If the qualifier evaluates to FALSE, the TIMEQUT cannot match.
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Step 2.

« |f the qualifier evaluates to TRUE, then continue with Step 2.

See if any of the timers explicitly or implicitly named on the TIMEOUT event have been running, but have

expired.

o [f no timer identifier is specified, then the tester shall check to see if any timer that had been running has

now expired. If so, all timers which have timed out are reset (and left stopped). The timeout entry
is (are) removed from the timeout list.

(entries)

- If a timer identifier is specified, then the tester shall check to see if this timer had been running, but has
now expired. If so, the expired timer is reset (and left stopped). The timeout entry is removed from the

Step 3.
Step 4.

Step 5.

Step 14.

B.5.9 E
B.5.9.1

. funclion IMPLICIT_SEND ( Level ) :BOOLEAN

begi

*

~

end

B.5.9.2

The IUT
referend

If the dy
assigne
B.5.10
B.5.10.

» funciion EVALUATE-PSEUDO_EVENT (Qualifier,

Ilarvel:= NEXT_LEVEL;

EHEC VAL .Y 3
¢ If no timers have expired the TIMEOUT event can not match, i.e., the next alternative will be at
If there is an Assignment statement, then that assignment will be performed as in B.5.12.2:

If one or more.timer operations were coded on the behaviour line, the appropriate timer operati
be performed as in B.5.13.

If a verdict is coded, process the verdict as in B.5.16.2.
Record in the conformance log the following information, as well as the infotmation specified in B

s the name of the timer that expired.

xecution of the IMPLICIT SEND event
Execution of the IMPLICIT SEND event - pseudo-code

Evaluate IMPLICIT_SEND according to 14.9.6 * *)

ETURN(TRUE)

Execution of IMPLICIT SEND - natural-language description

does whatever is necessary to sendthe contents of the ASP or PDU, as specified in the named co
e entry.

namic chaining feature has-been used, then the value specified in the Constraints Reference entr
H to the appropriate parameter or field of the ASP or PDU to be sent.

Execution of the PSEUDO-EVENT
Execution of PSEUDO-EVENTS - pseudo-code

Assignment,
TimerQperation,
Verdict,

Level) :BOOLEAN

{

begin

if

128

empted.

bn(s) will

5.17.2: .

nstraints

y will be .

Al pararmeters except tevetare picksdup-from o )

EVALUATE_BOOLEAN (Qualifier)
then '
begin -
ASSIGNMENT (Assignment);
TIMER_OP (TimerOperation);
VERDICT(Verdict);
"~ Level:= NEXT_LEVEL,;
LOG();
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RETURN(TRUE)
end
else RETURN (FALSE)
end

B.5.10.2 Execution of PSEUDO-EVENTS - natural language description

If the TTCN statement is a pseudo-event, then it will be evaluated as specified in B.5.11.2 for a Boolean Expression;
B.5.12.2 for an Assignment Statement; B.5.13.2 for a START timer pseudo-event; B.5.13.3 for a CANCEL timer
pseudo-event; or B.5.13.4 for a READ timer pseudo-event.

Step n.  After completion of the pseudo event record in the ¢o

B.5{11 Execution of BOOLEAN expressions
B.5.11.1 Execution of BOOLEAN expressions - pseudo-code

in B.5.17.2:

+ fygnction EVALUATE_BOOLEAN(Qualifier) :BOOLEAN

A for further definition see B.5.11.2 *)
begin
if no argument then RETURN (TRUE)
else begin
if Qualifier then RETURN (TRUE)
else RETURN (FALSE)
end

—

end

B.5.11.2 Execution of BOOLEAN expressions - natural language description

A Bqolean expression (i.e., qualifier) specifies a condition that'is to be tested. This condition will either be TRUE or
FALBE. A Boolean expression may be stated as part of @astatement line (i.e., on the same line with a BEND, RE-
CEIYE, TIMEOUT, or OTHERWISE), or as a statement line on its own (i.e., as a pseudo-event). :

Stepg 1. The Boolean expression shall be evaluatéd to determine if the condition specified is TRUE or FALSE. The
normal rules of Boolean Logic apply, with the precedence rules specified in 11.4.2.1.

Step 2. If the condition expressed by the.Boolean expression evaluates to FALSE, then this Boolean|expression
is not a matching event. Skip the-femaining steps of this clause.

If the Boolean expression- has been evaluated and determined to match, the subsequent|processing
depends upon whetherthie Boolean expression was coded as part of an event (i.e., SEND,| RECEIVE,
TIMEOUT, or OTHERWISE), or whether it was coded as a pseudo-event.

If the Boolean expression was coded with an event, then this segment of the statement line is|considered
to match, andthe remainder of the statement line will be evaluated according to the semantics for that
event type. Skip the following steps, as they apply only to Boolean expressions coded as pselfido-events.

If this Boolean expression was coded as a pseudo-event, then this Boolean is considered as|a matching
behaviour. Proceed to the next step to process the rest of the Boolean expression behaviour |ine.

Step 3.  Ifithere is an Assignment statement, then that assignment will be performed as in B.5.12.2.
Step 4-_ If one or more timer operations were coded on the behaviour line, the appropriate timer opertion(s) will

be performed as-inB.543.

Step 5. If a verdict is coded, process the verdict as in B.5.16.2.
B.5.12 Execution of ASSIGNMENTSs
B.5.12.1 Execution of EXECUTE_ASSIGNMENT - pseudo-code

+ function EXECUTE_ASSIGNMENT (Assignment) :BOOLEAN

(* note that assignments of the kind <PDUidentifier> . <FIELDidentifiers etc. assign (reassign) values to fields/
paramsters in SendObject. This kind of assignment shall not be used with a RECEIVE event *)
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begin

if no argument then RETURN (TRUE)
else begin

end

B.5.12.2
An assig

execute the clauses in Assighment in a left-to-right order;
RETURN(TRUE)
end

Execution of ASSIGNMENTSs - natural language description
nment statement specifies that the variable on the left-hand side of that statement is to take on the value of

Ao psnpd ~f -

the right
same lin
behavio

Step 1.

Step 2.

Step 3.

Step 4.

baaal aid £ 41 fobapen g A o pan ooy e nd b b v md e oy b s dad ] atataraont Lip e 77

TIQAIRA OIAL UT UG DIALGTTIGTIL AT GO\JIyI MTIRATTLU QLQALVLTTIAETL IIIG] LA w ) = § AWy w Cw ) VGI VT QU Ol TITCTTIU TG \I.U s On the
e with a SEND, RECEIVE, TIMEOUT, or OTHERWISE), in combination with a Boolean expressioh| or as a
ir line on its own (i.e., as a pseudo-event).

The manner in which the assignment is to be performed depends upon the format usediin specifying the
right-hand side of the assignment. The clauses are evaluated in left to right otder, obserying the
precedence indicated in table 3.

Once the assignment has been performed, the subsequent processing depends upon whether the
assignment statement was coded as part of an event (i.e., SEND, RECEIVE, TIMEOUT, or OTHERWISE),
or whether it was coded as a pseudo-event.

If this assignment statement was coded as a pseudo-event, then preceed to the next step to progess the
rest of the assignment statement behaviour line.

If one or more timer operations were coded on the behaviourline, the appropriate timer operatign(s) will
be performed as in B.5.13.

If a verdict is coded, process the verdict as in B.5.16.2.

B.5.13
B.5.13.1

» function TIMER_OP (TimerOperation) :BOOLEAN

begi

if ho argument then RETURN (TRUE)

end

B.5.13.2

The STA
ment lin

Fxecution of TIMER operations
Execution of TIMER operations - pseudo-code

e case TimerOperation of

START_TIMER: it START_TIMER(TimerOperation) then RETURN(TRUE)

else RETURN(FALSE); (* see B.5.13.2 for START_TIMER ¥
CANCEL_TIMER: it CANCEL_TIMER(TimerOperation) then RETURN(TRUE)

else RETURN(FALSE); (* see B.5.13.3 CANCEL_TIMER *)
READ_TIMER: if READ_TIMER(TimerOperation) then RETURN(TRUE)

else RETURN(FALSE); (* see B.5.13.4 READ_TIMER *)

end

Execution'of START timer - natural language description

RT timer operation specifies that a timer is to begin ticking. This operation may be coded as part of|a state-
E (.6, on the same line with a SEND, RECEIVE, OTHERWISE or TIMEQUT), or as a behaviour life on its

own, or |
Step 1.

Step 2.

130

ncombinationwith 3 qualifier and/or assignment statement

Determine the duration to be used for this instance of this timer. If no duration is specified on this operation
(as an integer value or expression), the default duration from the timer declarations will be used.

If a duration has been specified, however, this duration will be used instead of the default that was given
in the timer declaration. Overriding a default timer duration by coding a duration on the START timer
operation applies only to this instance of the timer - if this timer is started at any other point in the test it is
not affected by this override of the duration.

If this timer is already running, it is to be cancelled and restarted, so that no time has elapsed. If the timer
is not yet running, it is to be started with an initial value indicating no time has passed. Any entry for this
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Step 3.

end

ISO/IEC 9646-3

timer in the timeout list is removed from the list.

verdict processing).

Step 4. If a verdict is coded, process the verdict as in B.5.16.2.

B.5.13.3 CANCEL timer - natural language description

The CANCEL timer operation specifies that a timer (or timers) is to stop ticking. This operation may be coded as part
of a statement line (i.e., on the same line with a SEND, RECEIVE, OTHERWISE or TIMEOUT), or as a
line on its own, or in combination with a qualifier and/or assignment statement.

: 1992(E)

If another timer operation is coded following this START, then process that timer operation (exclusive of

behaviour

Step . Determine the name of the timer(s) to be cancelled.

o if no timer identifier is specified, then the LT or UT shall cancel all timers that had beenrunn

for the timer (or timers) is to be set to zero. If the timeout list contains an entrydor the timer(s
(entrigs) is (are) removed from the list.

B. [If another timer operation is coded following this CANCEL, then process.that timer operation (e
verdict processing).

Step fl. If a verdict is coded, process the verdict as in B.5.16.2.

B.4 READTIMER - natural language description

Dr in combination with a qualifier and/or assignment.statement.

.
named variable. The units returned are the’same as the units declared for this timer type.

If the timer is not currently running, thesnamed variable shall be set to zero.

. If another timer operation is coded foliowing this READTIMER, then process: that timer
(exclusive of verdict processing).

B. If a verdict is coded, process the verdict as in B.5.16.2.
4 Functions for TTCN-constructs
I.1 Functions for TTEN ¢onstructs - pseudo-code

ction EVALUATE .CONSTRUCT (Construct, Level) :-BOOLEAN

(* Ali parameters@xcept Level are picked up from Ai *)

see B4.3and B.4.4%)

case Construct of

GOTO: GOTO(Label, Level);
RETURN (TRUE)

ing.

o if a timer identifier is specified, then the LT or UT shall cance! this timer (which hadbeen running.
P.  The status of the named or implied timer(s) is to be changed to "not running™. Thexamount of tinje elapsed

, the entry

xclusive of

EADTIMER operation specifies that the amount of time thathas passed for a currently running timer is to be
| into a variable. The timer continues to run without interruption. This operation may be coded as partfof a state-
ine (i.e., on the same line with a SEND, RECEIVE, OTHERWISE or TIMEOUT), or as a behaviour|line on its

Interrogate the value of the timer having the\specified name. Store the amount of time passed into the

operation

(* because tha Test Case tree is fully expanded prior to processing the REPEAT and ATTACH constructs are never encountered,

B.5.14.2 Functions for TTCN constructs - natural language description

If the TTCN statement is a TTCN construct, then it will be evaluated as specified in B.5.15.2 for a GOTO
see clause B.4 for a description of REPEAT and ATTACH constructs.

construct;
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B.5.15 Execution of the GOTO construct
B.5.15.1 ‘Execution of the GOTO construct - pseudo-code

» function GOTO (Label, Level) :BOOLEAN

begin
Level:= LABELED_LEVEL{Label);
RETURN (TRUE)
“end

B.5.15.2 Execution of the GOTO construct - natural language description

The LTlor UT shall cause control to transfer from the current event (i.e., the GOTO construct) to the set of alternatives
having the specified target label in the labels column. Execution now continues at this new level.
B.5.16/ The VERDICT
B.5.16]1 The VERDICT - pseudo-code
+  fundtion VERDICT(VerdictColumnEntry) :BOOLEAN
beg
if VerdictColumnentry is blank then RETURN(TRUE)
Ise begin
it VerdictColumnEntry = R then LOG(Verdict implied by R);
else LOG(VerdictColumn);
it VerdictColumnEntry is preliminary result then (* Contains verdict *)
begin
if ({R = none) or (R=pass and VerdictColumnEntry < (PASS))
or (R=inconc and VerdictColumnEntry = (FAIL}) then
begin
it VerdictColumnEntry = (PASS) ther R := pass;
if VerdictColumnEntry = (INCONG).then R :=inconc;
if VerdictColumnEntry = (FAIL)then R := fail;
end
end
else (" Final verdict *)
begin
reset test case variablesall timers;
if ( { VerdictColumnEntry = Rand R = none ) or
( VerdictColumnEntry = PASS and R = inconc ) or
( VerdictColummEntry = PASS and R = fail ) or
( VerdictColumnEntry = INCONC and R = fail ))
then raise test case error;
STOR (*Test Case terminates here *)
end
end
end
B.5.1612 The VERDICT - natural language description
If a verflictis 'Coded, process the verdict.

» If the verdict is R, then the current value of the temporary result variable R will be used as the verdict of
the Test Case. If R is set to none, raise a test case error.

« If the verdict is PASS, INCONC or FAIL, then the stated verdict will be used as the final verdict for the
Test Case. If the final verdict is inconsistent with the preliminary verdict, raise a TestCaseError.
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B.5.17 The Conformance Log
B.5.17.1 The LOG - pseudo-code

procedure LOG (Variable number of arguments)

begin
log the sequence number of the event line (if any);
log the label associated with the event line (if any);

log the arguments passed to LOG;

ISO/IEC 9646-3 : 1992(E)

log the assignment(s) made (if any);

log the timer operation(s) performed (if any);

log the verdict or preliminary result associated with the event line (if any);
log current time; (* current time may be actual or relative *)

pnd

B.8.17.2 The conformance log - natural language description
Regord the following information in the conformance log:

+ the sequence number of the event line (if any),

o the label associated with the event line (if any);

+ the assignment(s) made (if any);

¢ the timer operation(s) performed (if any);

+ the verdict or preliminary result associated with the event line (if any);

» time stamp;

.5.18 Other miscellaneous functions used by the pseudo-code

unction FIRST_LEVEL :LEVEL
egin

RETURN( set of alternatives at first level of indentation)
nd

function NEXT_LEVEL :LEVEL
begin
if (set of alternatives at next level of indentation exist) then
RETURN (set of alternatives at next level of indentation)
else
VERDICT(R)
STOP (* Test Case terminates here *)
end

unction CABELED_LEVEL (Label) :LEVEL

egin
RETURN(set of alternatives at the level of indentation indicated by Label)

function RETURN(argument) :BOOLEAN or LEVEL or QUEUE

oxit the current function immediately and return the value of argument
end

function OUTPUT_Q(PCOidentifier) :QUEUE

(* In TTCN each PCO is modeled as two unbounded FIFO queuss: one INPUT queue (to the LT or UT) and one OUTPUT queue
(from the LT or UT). In test suites that use only one PCO and when this PCO is not explicitly associated with an event then

the single (default) PCO is picked up from the PCO declarations*)

133


https://standardsiso.com/api/?name=45035b656faaefa8b52daad1afff20ca

ISO/IEC 9646-3 : 1992(E)

begin
if no argument then RETURN(default PCO output queue)
else RETURN(output queue identified by PCOidentifier)
end

+ function INPUT_Q(PCOidentifier) :QUEUE

(* In TTCN each PCO is modeled as two unbounded FIFO queues: one INPUT queue (to theL T or UT) and one OUTPUT quetie
(fromthe LT or UT). in test suites that use only one PCO and when this PCO is not explicitly associated with an event then the
single (default) PGO is picked up from the PCO declarations*)

begin
if nmmmm)
else RETURN(input queue identified by PCOidentifier)
end

+ procedure TAKE_SNAPSHOT

(* Shapshot semantics are used for RECEIVE events and timeouts, /.e., each time around a set of alternativesa snapshot is taken
bf which events have been received and which timeouts-have fired. Only those identified in the snapshet‘can match on thg
hext cycle through the alternatives *)

begin
update PCO input queues;
update TIMER queue;

end

e procedure STOP
begin
respt tost case variables;
respt PCO queue;
respt TIMER queue;
respt timers;
terminate execution immediately
end
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Annex C
(normative)

Compact proformas

C.1

As ai
light
comy
are s

introduction

pecific and differ from the generalized layouts given in 7.3. Since the new proforfmas are only ano

N option, many Constraints and/or many Test Cases can be printed in a single table. This may. be usgful to high-
elations between the single constraints and/or single Test Cases. This annex states thexequirementts for using
act Constraints proformas andfor compact Test Cases proformas and gives some examples. Thesq proformas

her way to

presgnt the same information, there is no TTCN.MP associated with it. The informatiénicontained in a compact Con-
straiits and/or compact Test Cases table can be translated in the TTCN.MP asso¢iated with the many

single con-

strait tables and/or many Test Case tables that have the same information cghtents.
C.2|Compact proformas for constraints
C.2.1 Requirements
It shall only be allowed to print many single constraint tables as-a single compact constraint table if
a) the constraints have the same ASP type, PDU type, Strisctured Type or ASN.1 Type; and
b) there are no entries in the comments column of any-single constraint table.
NOTE - If the single constraints tables only have comments inthe detailed comments footér {i.e., the comments column is empty),
then it is possible to print these constraints in the compactformat. In such cases the individual detailed comments from the single
profofmas should be collected and printed as a single comment in the detailed comments footer of the compact proforma.
C.2.2 Compact proformas for ASP constraints
In cases where a constraint contains oy a few parameters, or when there are only a small number of gonstraints,
the cpnstraints may be presented in the Compact version of the ASP constraints proforma:
ASP Constraints Declarations
ASP Type : ASP_ldentifier
Constraint | Derivation Parameter Name Comments
Name Path 1" Asp_Paridentiter, ASP_Paridentifier,,
Consld- Derivation- ConstraintValue- ConstraintValue-
&ParList, Path, sAtiributes gAtiributes | [FreeTexily
Consld- Derivation- ConstraintValue- ConstraintValue-
2Park isiz——Pa:‘hz &Aitributesgyf &Attributes 20 [FreeTex ]2
Consld- Derivation- ConstljaintVaIua- Const;:aintVaIue- [FreeText],,
&Parlist 'm Path 'm &Attributes m,1 &Atiributes o,

Proforma C.1 - (Compact) ASP Constraints Declarations
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This proforma is used for ASPs and their parameters in the same way that PDU Constraints Declarations proforma
is used for PDUs and their fields (see C.2.3).

C.2.3 Compact proformas for PDU constraints

C.2.3.1 Introduction

In cases where a constraint contains only a few fields, or when there are only a small number of constraints, the con-
straints may be presented in the compact version of the PDU constraints proforma:

PDU Constraints Declarations
ADU Type : PDU_ldentifier
Constraint | Derivation Field Name Commentis
Name Path | asp_paridenttier, ASP_Parldentifier,, |
Consld- Derivation- ConstraintValue- ConstraintValue-
&ParList, Path, &Attributes ¢ &Attibutes. [FreeText[;
Consld- Derivation- ConstraintValue- ConstraintValue-
&Parlist, | Path, &Atiributesp, 1 &Atributesy T, [FreeText],
|
Conslid- - |. Derivation- ConstraintValue- ConstraintValue- [FreeText]
&ParList,, Path,,, &Athributes,,, 4 &Atiributes m
Proforma C.2 - (Compact) PDU Constraints Declarations

The compact constraints proforma has field names across the top of the proforma, and different instances of the PDU
constraihts in rows within the proforma. If there are.nfields in the PDU type definition then there shall be n field col-
umns in[the compact constraint proforma.

The derjvation path column is optional, howevér; it shall be used to specify the derivation path of modified corstraints.
(see 12f6). A compact table can collect several base constraints (as illustrated in example C.1) or can collegt a base
constraipt and its modified constraints as in example C.2. When modified constraints are deciared in a compact table,
the fields not modified in the modified constraints appear as boxes left blank as the intersection of the modified con-
straint rpw and of the field column. When mapping a compact table to TTCN.MP (i.e., single format), blank fields due
to inheritance shall be omitted: Fields not specified in modified constraints are left blank in modified constrajnts.

XAMPLE C.1 - Constraints using the compact constraints proforma

- C}1.1 Given the deClaration of PDU_B to be
‘ PDU Type Definition
1 PDU:Name : PDU B -
‘|PCOType : XSAP
Comment . :
Field Name Field Type Comments
FIELD1 INTEGER
FIELD2 BOOLEAN
FIELD3 1A5String
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C.1.2 the constraints on PDU_B using the compact constraints proforma could be

ISO/IEC 9646-3 : 1992(E)

PDU Constraints Declarations

PDU Type: PDU_B

C.2.
Com

Constraint Name Field Name Comments
FIELD1 FIELD2 FIELD3
G 5 FRUE “A-string®
CN2 {(4,5,6) FALSE "A string”
CN3 0 ? .

The constraints reference in the dynamic part might then contain entries such as PDU_B[CN1] and PDU_BJ
EXAMPLE C.2 - The inheritance mechanism using the compact constraint proforma:

CN2]

PDU Constraints Declarations

PDU Type: PDU_A

Constraint Derivation Field)Name Comments
Name Path
FIELD1 FIELD2 FIELD3 FIELD4
CNO 0 FFH '00'B TRUE
CN1 CNO. 1
CN2 CNO.CN. ; ?

8.2 Parameterized compact constraints

pact constraints may also beiparameterized. In such cases the parameter lists shall be appended
nt name and occur in the constraint name column of compact constraint proformas.

EXAMPLE C.3 - A parameterized compact constraint

The invocation of the_constraints on PDU_X in a Test Step may be made as foilows: S1, S2, $3, $4, $5(0),

or S5(Var) where/Var'is a Test Case or Test Suite Variable.

PDU Constraints Declarations

PDU Type: PDU_X

Constraint

Field Name

Name

P1

P2

Comments

to the con-

S5(1)

S1

S2

S3

5S4

S5(A:INTEGER)
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C.2.4 Compact proformas for Structured Type constraints
Compact Structured Type constraints shall be provided in the following proforma:

138

The PDU_Y consists of five fields named Y1 through Y5. The fields Y1, Y2 and Y3 have been combined into th
Structured Type called A. In the following, the first table shows.the constraints defined on PDU_Y. The second anfd

thi

Thé second and third tables show the Structured Type A’s constraint specification using the single constraint prg
formas, while the last table shows A's constraint using'the compact constraint proforma. Both figures also use th

m

Fof the following tables, it can be seen that if the constraint YY1 was used, the values for field Y1 through Y5 woul
be|0,0,0,0,1 respectively, where the values:forfields Y1 through Y3 are derived from the Structured Type A usin
straint A1. If the constraint YY2 was Used, the values for Y1 through Y5 would be 0,3,0,1,0 respectively, wher
values for fields Y1 through Y3 are derived from the Structured Type A using constraint A2,

.1 A PDU constraints table that-uses a Structured Type (called A)

co
thg

C.4

MPLE C.4 - Use of structured compact constraints

Structured Type Constraints Declarations
Structure Type: Sfructidentifier
Constraint | Derivation Field Name Comments
Nam Path . g
° ASP_Parldentifier ; ASP_Parldentifier,,
Lamm—- —Derivation- | Corstraint Vatuo- Constramtyatue
ParList, Path., &Attributes ; 4 &Atributes, . [FreeText]g
Consld- Derivation- ConstraintValue- ConstraintValue-

RParlis t2 Pa th2 &Attributes 2.1 &Attributes 2n [FreéTe th2
Consld- Derivation- ConstraintValue- ConstraintValue- [FreeText]
&ParlList,, Path, . 8Attributes,, 4 8Attibltes,, m
Proforma C.3 - (Compact) Structured Type Constraints Declarations

tables convey the same information as the last table;

ification mechanism.

B

(]

(=X

[ JL<®]

PDU Constraints Declarations

PDU Type: PDU_Y,

Constraint!Name Field Name Comments
Y4
YY1 A1 0
YY2 A2 1
YY3 A2 0
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C.4.2 A1 is a base constraint of Structured Type A:

Structured Type Constraint Declaration

Constraint Name : A1
Structured Type : A
Derivation Path

Comment
Element Name Element Value Comments
Y1 0
Y2 0
Y3 0

C.4.3 The Structured Type constraint, A2, is a modified constraint derived from A1:

Structured Type Constraint Declaration

‘ Constraint Name : A2
Structured Type : A

Derivation Path : A1.

Comment :

Element Name Element Value Comments
Y2 3

C.4.4 Structured Type A’s constraints A1 and A2 in the compagt form

Structured Type Constraints Declarations

Structured Type Name: A

Constraint | Derivation Element Name Comments
Name Path '

Y1 Y2 Y3

A1l 0 0 0

@ e

Al. 3

Whgn using Structured-Types within PDU Constraint Declarations, each field name used within the Strugtured Type
definition shall exactly match the name (or short name, if both the short name and full name were defined] of the PDU
fieldwhich it represents from the original PDU type definition.
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C.2.5 Compact proformas for ASN.1 constraints
The following proformas shall be used for compact ASN.1 ASP, ASN.1 PDU and ASN.1 Type constraints definitions

respectively:

ASN.1 ASP Constraints Declarations

ASP Type: ASP_ldentifier

Constraint name

ASN.1 Value

Consld&ParList,

ConstraintValue&Attribute,

Consld&ParList,,,

ConstraintValue&Attribute,,

Proforma C.4 - (Compact) ASN.1 ASP Constraints Declarations

ASN.1 PDU Constraints Declarations

PDU Type: PDU_ldentifier

Constraint name

ASN.1 Value

Consld&ParList,

ConstraintValue&Attributes,

Consld&ParlList,,

ConstraintValue&Attributes,,

Protorma C.5 - (Compact) ASN.1 PDU Constraints Declarations
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ASN.1 Type Constraints Declarations
Type Name: ASN1_Typeldentifier
Constraint name ASN.1 Value
Consld&ParlListy ConstraintValue&Attributes,
Consld&ParList,, ConstraintValue&Attributes,,,

Proforma C.6 - (Compact) ASN.1 Type Constraints Declarations

C.3 Compact proforma for Test Cases
C.3}1 Requirements

Itis pnly permitted to print many single Test Case dynami¢-behaviour tables as a single compact Test Case dynamic
behaviour table when the following rules apply:

a)|all single Test Case dynamic behaviour tablesshall belong to the same Test Group;

b)|all single Test Case dynamic behaviour.tables shall have either the same Default tree or no Defdult tree; it is
repommended that there be no Default tree;

¢)|the behaviour description of eachsingle Test Case dynamic behaviour table shall consist of a single ATTACH
cdnstruct.

C.3{2 Compact proforma for Test Case dynamic behaviours

Where a series of Test Cases-have essentially the same dynamic behaviour and differences occur only|in the refer-
encgd constraints (e.g., tests for parameter variations of ASPs and/or PDUs), the Test Cases may be presented in
the compact version of the Test Case dynamic behaviour proforma:

Test Case Dynamic Behaviours

Group 1 TestGroupReference

Defauit : DefaultReference
Test Case Name Purpose Test Step Attachment
TestCaseldentifier FreeText Attach

Proforma C.7 - (Compact) Test Case Dynamic Behaviours

Each row in the body of this proforma describes a single Test Case. If the compact Test Case proforma is used the
single table replaces a series of Test Case dynamic behaviour tables in the behaviour part of the test suite.
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The comments column contains comments pertaining to individual Test Cases against each attachment.

Test Cases within compact Test Case proforma may form a subset of their group and shall appear in the order indi-
cated in the Test Case Index.

EXAMPLE C.5 - A compact Test Case table that defines a series of tests for FTAM:

Test Case Dynamic Behaviours

Group : R/BV/PV/LM/CR/QOV
Default

[ TestCaseName |  PUrpose Tost StepAttachment————
OVERIDEA Omit the overide parameter, + OVERRIDE (FCRERQ_001, FCRERP_001)

when file exists.

DVERIDE2 Omit the overide parameter, + OVERRIDE (FCRERQ_002, FCRERP_002)
when file does not exist.
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