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Foreword

ISO (the International Organization for Standardization
International Electrotechnical Commission) form the sped|
for worldwide standardization. National bodies that are m|
or IEC participate in the development/of International Stan
technical committees established-by'the respective orgar
with particular fields of technical”activity. ISO and |EC 1

6-3 : 1992(E)

and [EC (the
alized system
embers of ISO
dards through
ization to deal
echnical com-

mittees collaborate in fields of 'mutual interest. Other international or-

ganizations, governmental(and non-governmental, in lig
and IEC, also take part_invthe work.

In the field of information technology, ISO and |IEC have
joint technical comittee, ISO/IEC JTC 1. Draft Internatig
adopted by the_joint technical committee are circulated g
ies for voting“Publication as an International Standarg
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Annexes D, E, F, G and H are for information only.
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introduction

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

In constructihg a standardized abstract test suite, a test notation is used to de-
scribe abstrgct test cases. The test notation can be an informal notation (with-
out formally| defined semantics) or a formal description technique (FDT)
TTCN is an informal notation with clearly defined, but not formally defined, se-
mantics.

TTCN is designed to meet the foIIowmg objectives:
a) to provide a notation in which abstract test cases can be‘expressed in

t testing methodo|ogy a test suite-is looked upon as a hierarchy
the complete test suite, through test groups, test cases and test
steps, down [o test events. TTCN provides a naming structure to refiect the po-
sition of testcases in this hierarchy. It'also provides the means of structuring
test cases ag a hierarchy of test steps culminating in test events. In TTCN the
basic test gvents are sending )and receiving Abstract Service Primitives
(ASPs), Protbcol Data Units (PDUs) and timer events.

Two forms of the notation'are provnded a human- readable tabular form called
TTCN.GR, for use in OSI conformance test suite standards; and a machine-
processable form, ealled 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 equivalent. -

This part of ISO/IEC 9646 is also to be publlshed by CCITT as Recommenda—
tion X.292 (1992).
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Information technology - Open Systems Interconnection -

Conformance testing methodology and framework -

The Tree and Tabular Combined Notation (TTCN)

Part 3:

1 Scope

This partfof ISO/NEC 9646 defines an informal test notation, called the Tree and Tabular Combined )
for OSI
abstract festing methodology defined in ISO/IEC 9646-1 and ISO/IEC 9646-2.

It also specifies requirements and provides guidance for using TTCN in the spegification of system-if
formance test suites for one or more OSI standards. It specifies two forms efthe notation: one, a

form, applicable to the production of conformance test suite standards for-OSi protocols; and the o
processgbie form, applicable to processing within and between computer systems.

This parfof ISO/IEC 9646 applies to the specification of conformance.test cases which can be expi|
in terms pf control and observation of protocol data units and abstract' service primitives. Neverthele
tocols, tgst cases may be needed which cannot be expresseddn these terms. The specification of s
outside the scope of this part of ISO/IEC 9646, although those test cases may need to be included i
test suitg standard.

NOTE 1 4 For example, some static conformance requirements related 10 an application service may require

which are| specific to that particular application. v

This parfof ISO/IEC 9646 specifies requirementsion what a test suite standard may specify abouta
ization of the test suite, including the operational semantics of TTCN test suites. ’

NOTE 2 -{ISONEC 9646-4 specifies requiremehts conceming test realization including ETS derivation.

This parfof ISO/IEC 9646 applies to. the specification of conformance test suites for OSI protocols i
7, specifically including Abstract Syntax Notation One (ASN.1) based protocols. The following are o
of this part of ISO/IEC 9646:

a) the ppecification of copformance test suites for multi-peer or Physical layer protocols;
b) the telationship between TTCN and formal description technigues; '
¢) the gpecification'oftest cases in which more than one behaviour description is to be run concy

NOTE 8 - Use of parallel trees and synchronization between them is to be covered by a future amendment
IEC 9646.

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

Notation (TTCN),

nformance test suites, which is independent of test methods, layers and protocols, and which reflects the

dependent con-
human-readable
ther, a machine-

essed abstractly
s, for some pro-
Lich test cases is
h a conformance

lesting techniques
conforming real-

h OSl layers 2 to
utside the scope

rrently;
to this part of 1ISO/

2 Normative references

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.

I1SO 646 : 1991, Information technology - ISO 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)

ISO/IEC 9646-1 : 1991, Information technology - Open Systems Interconnection - Conformance testing methodology
and framework - Part 1: General concepts.
(See also CCITT Recommendation X.290 : - ')

ISONEC 9646-2 : 1991, Information technology - Open Systems Interconnection - Conformance tésting methodology
and framework - Part 2: Abstract test suite specification.

(See also CCITT Recommendation X.291 : - 1))
ISONEC 9646-4 : 1991, Information technology - Open Systems Interconnection - Conformance testing methodology
and framewprk - Part 4: Test realization.

(See also CCITT Recommendation X.293 : - 1)
ISONEC 9646-5 : 1991, Information technology - Open Systems Interconnection - Conformance testing methodology
and framework - Part 5: Requirements on test laboratories and clients for the conformance assessment fJrocess. (See
also CCITT Recommendation X.294 : - 1))

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

3 Definitipns
3.1 Basic terms from ISO/IEC 9646-1
The following terms defined in ISO/EC 9646-1 apply:
a) abstract service primitive
b} abstract testing methodology
C) abstracy test case
d) abstrac{ test method
e) abstracy test suite
f) conformance log
g) conformance test suite
h) coordin{t:d test.method

i) distributed test’method
fest case

j) executal
k) executable test case error
I} executable test suite

m) fail verdict

n) idie 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) point of control and observation

aa) remote test method

ISO/IEC 9646-3 : 1992(E)

ab) staple testing state

ac) stahdardized abstract test suite
ad) static conformance requirements
ae) syntactically invalid test event
af) sysfem under test

ao) test management protocol
ap) test outcome
aq) (tept) postamble
ar) (tegt) preamble
as) tesft purpose
at) tes{ realization
au) tegt realizer
av) tegjt step

aw) test suite

ax) test system
ay) upper.tester
az) (tept)verdict

ba) testing 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


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

ISO/IEC 9646-3 : 1992(E)

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) bitstring

type

b) characterstring-type
c) enumenated type

d) externdl

€) object iglentifier
f) octetstring type
g) real type
h) selectign type
i) sequende type
i) sequenge-of type

k) set typs

1) set-of type

m) subtyp
NOTE - Whe

3.5 Term

The followinp term defined in ISO/IEC 8825 applies:

encoding

3.6 TTCN
For the pur
3.6.1 attac
3.6.2 base
3.6.3 base

3.6.4 beha
gether with

3.6.5 beha

3.6.6 blank
a constraint

U

type

there may be ambiguity with TTCN terms these termns are prefixed with the term ASN.1.
from ISO/IEC 8825

pecific terms
ses of this part of ISO/NEC9646 the following definitions apply:
construct: A TTCN statement which attaches a Test Step to a calling tree.

onstraint: Specifies'a set of default values for each and every field in an ASP or PDU type definition.

pe: The type from which a type defined in a test suite is derived.

four line: Anentry in a dynamic behaviour table representing a test event or other TTCN btatement to-

ssociated abel, verdict, constraints reference and comment information as applicable.

iour-tree: A specification of a set of sequences of test events, and other TTCN statements.

ntry ina modn‘led compact constraint table a blank entry in a constraint parameter or field
lth

3.6.7 caliing tree: The behaviour tree to which a Test Step is attached.

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 the IUT.

3.6.11 constraints reference: A reference to a constraint, given in a behaviour line. , ‘ ‘
3.6.12 declarations part: That part of a TTCN test suite concerned with the definition and/or declaration of all non-

denotes that
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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.

|
[

3.6.19 derlvatlon path An identifier, consisting of a base constramt identifier concatenated with one or more mod-

field to the con-

b, Test Step and
should be made

in the behaviour

3.6.25 modified constraint: A constraint defined for an ASP or-aPDU that already has a base constraint, and which

makes njodifications on that base constraint.
3.6.26 dperational semantics: Semantics explaining the,execution of a TTCN behaviour tree.

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

of selection expressions (if any) with Test Cases and/or Test Groups. This part also provides indexg

Test Steps and Defaults.

3.6.29 preliminary result: A result.recorded before the end of a test.case indicating whether the a

the test ¢ase passed, failed or was'inconclusive.

‘ 3.6.30 pseudo-event: A pseudo-event is a TTCN expression or Timer operation appearing on a.
the behgviour description without any associated event.

3.6.31 qualified event: ‘An event that has an associated Boolean expression.

3.6.32 rpceive event:The receipt of an ASP or PDU at a named or implied PCO.

3.6.33 rpot tree{ The main behaviour tree of a Test Case, occurring at the level of entry into the T
3.6.34 sendevent: The sending of an ASP or PDU to a named or implied PCO.

3.6.35 set.ofalternatives: TTCN statements coded at the same level of indentation and belonging

3.6.27 gtherwise event: The TTCN mechanism for déaling with unforeseen test events in a comrIMed way.

structure of the
J the association
s to Test Cases,

ssociated part of

statement line in

bst Case.

to the same pre-

' relevant point in the execution of the Test Case.

decessor node. They represent the possible events, pSeudo-events and constructs which are 1o be considered at the

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

single 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
scribed period.

frozen for a pre-

3.6.38 specific value: A value in TTCN which does not contain any matching mechanism or unbound variable.
3.6.39 static chaining: The linking from constraint declarations of an ASP parameter or PDU field to the constraint

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

3.6.45 test step group: A named set of test steps.
3.6.46 test reference: A path ifying the logical lo
3.6.47 test step identifier: A unique name for a Test Step.

3.6.48 test step library: The set of the Test Step dynamic behaviour descriptions in the test suite; that
Test Steps.

3.6.49 test

I

tep objective: An informal statement of what the Test Step is meant to accamplish.

3.6.50 test quite constant: One of a set of constants, notderived from the PICS or PIXHT, which will rem
throughout ttle test suite.

3.6.51 test guite parameter: One of a set of constants derived from the PICS grRIXIT which globally g
a test suite.

3.6.52 test suite variable: One of a set of variables declared globally to.the-test suite, and which retair]
between Test Cases.

Library.

are not local

ain constant
arameterize

their values

3.6.53 timegut event: An event which is used within a behaviour ireg to check for expiration of a specified timer.

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

3.6.55 tree header: An identifier for a local tree followed by an optional list of formal parameters for the
3.6.56 tree identifier: A name identifying a local tree.
3.6.57 tree lpaf: A TTCN statement in a behaviourdree or Test Step which has no specified subsequer
3.6.58 tree node: A single TTCN statement.

3.6.59 tree notation: The notation used inJLTCN to represent Test Cases as trees.

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

3.6.61 unforeseen test event: A test.event which has not been identified as a test event within a fores
come in the test suite. it is normally-handlied using the OTHERWISE event.

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

4 Abbreviations
4.1 Abbreviations defined in ISO/IEC 9646-1.
For the purpgsés of this part of ISO/IEC 9646, the following abbreviations defined in ISO/IEC 9646-1:19

ifferent point
iour tree.

tree.

t behaviour.

fiption.
ben test out-

91, clause 4

apply:
ATS : abstract 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

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) a machine processable form (TTCN.MP) suitabte for transmission of TTCN descriptions between machines and

possibly suitable for other automated processing.
TTCN.GR is defined using tabular proformas-“TTCN.MP is defined using syntax productions which have special
TTCN.MP keywords as terminal symbols instead of the fixed parts of the tabular proformas (e.g., the box lines and
headers)| The entries within the TTCNLGR tables are defined by syntax productions which do not include any TTC-
N.MP keywords; these production§ are common to both TTCN.GR and TTCN.MP. ‘
The syntax productions of TTCN.MP are specified in annex A. As an aid to clarifying the TTCN.GR description, many
of the sytax productions that are common to both TTCN.MP and TTCN.GR are embedded in the text of the body of
this part of ISO/IEC 9646; these are marked: SYNTAX DEFINITION. To aid readability some producnons will appear
in severd| places in the'text.
The syntpx productiens embedded within the text are intended to be identical copies of the corresponding produc-
tions from annex-A; but if there is any conflict annex A shall take precedence.
The text fiescription of TTCN.GR is intended to be consistent with the underlying syntax as defined |n the TTCN.MP
syntax prioducCtions, except for the differences identified in clause A.5 and the static semantic restrictions specified in
annex A (which are common to both TTCN.MP and TTCN.GR).
If there is any conflict between the TTCN.GR syntax and static semantics as described by the text and as described
by annex A, then

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 ATSs that comply with this part of ISO/IEC 9646 shalll satlsfy the requirements for either TTCN.GR or TTCN.MP.

NOTE - See | 46 3
6.2 ATSs that comply with the requirements of TTCN GR shall satisfy the TTCN.GR syntax requiréme
clauses 8 thfough 15 and clause A.4.
6.3 ATSs that comply with the requirements of TTCN.MP shall satisfy the TTCN.MP syntaxvéquirements stated in
clause A.3.

6.4 ATSs th

nts stated in

ed in clauses

ht comply with this part of ISO/IEC 9646 shall satisfy the static semantic requiréments specif
tics in annex

7 through 1§ and have operational semantics in accordance with the definition of the operational semar
B, such thatjthey are semantically valid.

6.5 A standardized ATS that complies with this part of ISO/IEC 9646 shall require that any realization of
that claims 1 conform to that standardized ATS shall

a) have operational semantics equivalent to the operational semantics of the test suite as defined by
b) comply with ISO/IEC 9646-4.

hat test suite

annex B;

NOTE - If, du!L

case, a static
an abstract or

g execution of the executable test case that conforms t0.the TTCN specification of the gorrespondir
emantic or operational semantic error is detected, theh.a test laboratory complying with ISO/IEC 964
executable test case error, depending on where the<error is located.

g abstract test
6-5 will record

6.6 Any standardized ATS that reached Draft Internationaf-Standard status during or before 1991 or that is approved
as a CCITT 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 (PIS) TTCN features which have changed between QIS and Inter-
national Stanpdard (1S), as outlinedin annex F. Such a test suite shall reference ISO/IEC 9646-3 and contain a descrip-
tion of the differences between the features of TTCN that it uses and those specified in this IS specificafion of TTCN.

7 Conventions
7.1 Introduction : _
The fqllowi ng conventions havé been used when defining the TTCN.GR table proformas and the TTCN.MP grammar.

7.2 Syntactic metanotation
Table 1 definjes the metanotation used to specify the extended BNF grammar for TTCN (henceforth ca

Table 1 The TTCN MP Syntactic Metanotatlon

ed BNF):

U= is defined to be

| alternative

[abc] 0 or 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 defined using two types of tables:
a) single TTCNobjecttabtes{see73:2);
which fre used to define, declare or describe a single TTCN object such as a PDU declaratior] or a Test Case
dynamic behaviour;
b) mulfiple 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

Objec{ Name
' Header

Comments : This entire last header entry is OPTIONAL

Column Title

Body

Footer

Figute 1 - Generalized layout of a single declaration table

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 comme

nts 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

Object Name A

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 ¢
title. The leftmost column, titted Object Name, contains, identifiers of the objects defined or declared in th
rightmost collimn, titled Comments, contains informal*descriptions of the objects defined or declared in
does not exigt in all proformas. When it exists its-use is optional for the test suite specifier. The footer o
identical to the footer of the single table type.

7.3.4 Alternative compact tables
In some cases it is allowed to display anumber of single TTCN object tables in an alternative space-sav

Title

Body

Footer

plumn has a
e table. The
the table. It
f the table is

ng compact

format. That Is, a number of singlexT TCN object tables may be displayed in a single compact table. Th¢ only tables

that may be gresented in this format are
- ASP constraints (tabular and ASN.1);
- PDU congtraints (tabularand ASN.1);
- Structured Type constraints;
- ASN.1 Type constraints
- Test Cas¢ dynamic behaviours.

The formats 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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" SYNTAX DEFINITION:

ISO/IEC 9646-3 : 1992(E)

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

TTCN allows a test suite to be hierarchically structured in accordance with ISO/IEC 9646-1:1991, 8.1. The compo-
nents of this structure are

a) Test GGroups;

b) Test Cases;

¢) Test Hteps; _
A TTCN test suite may be completely flat (i.e., have no structure) in which case there aréno Test Groups.

TTCN allops the use of Test Step Groups and Default Groups, similar to the conceptof-Test Groups, ifh order to struc-
ture Test $teps and Defaults hierarchically. This hierarchical structure is optionat:

8.2 Test Group References

TTCN sugports a naming structure that shows a conceptual grouping ofTest Cases. Test Groups fan be nested.
Test Casas can also be stand alone (see ISO/IEC 9646-1:1991, clause 8, figure 9). The Test Grojup References
define the|structure of the test suite. Test Group References shall have the foliowing syntax:

235 TedtGroupReference ::= [Suiteldentifier /"] {TestGroupldentifier "/}

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

8.3 Test/Step Group References

8.3.1 Tes{ steps may be explicitly identified in TTCN and used to structure Test Cases and other Test Steps. Alter-
natively Test Steps may be implicit within the-behaviour description of a Test Case. Explicit Test Stepp may be spec-
ified eithe '
- locally|within a Test Case or Test'Step behaviour description; or
- globally within a Test Step Library, which may be hierarchically structured into Test Step Groups,

NOTE - For example, a preamble may consist of just a few statement lines within a behaviour description of the Test Case, in
which casd it is implicit.Alternatively, a preamble may be explicitly specified with its own behaviour description. If such an explicit
preamble i$ only of use within-one Test Case, then it may be specified locally within that Test Case, but if it is pf use in several
Test Caseq then it should'be specified in the Test Step Library.

8.3.2 Locpl Test Steps are identified simply by a tree identifier. Global Test Steps are identified by a [fest Step iden-
tifier. Glolal Test:Steps also have a Test Step Group Reference, which shows the position of a Test $tep in the Test
Step Librdry. The structure of the Test Step Library is independent of the structure of the test suite. Test Step Group
Referencas shall have the following syntax:

TA EINITION:
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
structured. The Default Library has no influence on the test suite structure itself. Default Group References shall have
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),

which contains the information needed for the general presentation and understanding of the test suite, such as
test references and a description of its overall purpose;

b) Declaragions-Part-{see-clause10);

which confains the definitions or declarations of all the components that comprise the test suite (e.g:;, PCOs, Timers,
ASPs, PDUs, and their parameters or fields);

c) Constrajnts Part (see clause 11, 12, 13),

which confains the declarations of values for the ASPs, PDUs, and their parameters usedin the Dynamic Part. The
constraintg shall be specified using .

1) TTCN tables; or

2) the ABN.1 value notation; or

3) both TTCN tables and the ASN.1 value notation.
d) Dynamig Part (see clause 14),

which conjprises three sections that contain tables specifying test behaviour expressed mainly in|terms of the
occurrencg of ASPs or PDUs at PCOs. These sections are

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

9 Test Suite Overview
9.1 Introduction

The purposelof the Test Suite Overview.part of the ATS is to provide information needed for general pregentation and
understanding of the test suite. This includes:

a) Test Sulte Structure (see 9.2);

P structure of
etia.

The Test Suite Structure shall include at least the following information:
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
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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
2)an

. All Test Groups in the test suite shall be listed;
optional selection expression identifier,

which references an entry in the Test Case Selection Expression Definitions table used to determine if the Test

i Cases in the group apply to specific IUTs. This column may contain the identifier of a selection expression appli-

L cable
expre|
expre
evalu
sion d

3) the
" which
| - 4)ap

provig
- Refer]
in the

This infor

0 the Test Group. 1T a SElection exprassion idemifier 15 provided for a group, and the Tefer
ssion evaluates to FALSE, then no Test Case in that group shall be selected for execution
ssion evaluates to TRUE then Test Cases in that group shall be selected for executiorn dg
btion of the selection expressions relevant to subgroups of that group and/or individual Tes
f a selection expression identifier is equivalent to the Boolean value TRUE;

Test Group Objective,

is an informal statement of the objective of the Test Group;

age number, '

ing the location of the first Test Case of the group in the ATS. The.page number listed with ¢
ence in the Test Suite Structure table shall be the page numbet of the first Test Case behay
group.

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

bnced selection
if the selection
pending on the
t Cases. Omis-

ach Test Group
iour description

Test Suite Structure

Suite Name : Suiteidentifier
- | standards Ref 1 FreeText
PICS Ref ¢ FreeText
PIXIT Ref : FreeText
Test Method(s) : FreeText
Comnjents : [FreeTexi]
Test Group Reference Selection Ref Test Group Objective Page Nr |
g
TestGroupReference [SelectExpr- FreeText. Number
Identifier] '

Proforma 1 - Test Suite Structure

SYNTAX DEFINITION:;

3

Suiteldentifier ::= ldentifier

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 TestCasename;

which shall be the identifier provided in the Test Case dynamic behaviour table. Test Cases shall, b¢

. order in which they exist in the ATS;
¢) an optignal selection expression identifier,
which refdrences an entry in the Test Case Selection Expression Definitions table usedto determi

Case sho
to the Tes
to FALSE,
thenthe T
Test Grou
all groups
to the Boo

d) a descr

Id be selected for execution. This column may contain the identifier of a selection expressi
Case. If a selection expression identifier is provided, and the referencéd selection express!

bst Case shall be selected for execution depending on the evaluation of the selection expre

containing the Test Case, evaluate to TRUE. Omission of dgelection expression identifier
ean value TRUE;

ption of the Test Case,

which is ppssibly a shortened form of the test purpose;

e) a page

providing t
Test Case

This informa

humber,

he location of the Test Case in the ATS. The page number listed with each Test Case Id
Index table shall be the page number ofthe corresponding Test Case behaviour descripti

lion shall be provided in the format stiown in the following proforma:

then the Test Case shall not be selected for execution. If the selection expression evalus

Ds containing the Test Case. A Test Case is selected if the selegtion expression for the Te

b listed in the

ne if the Test
bn applicable
on evaluates
ites 1o TRUE
5sions for the
st Case, and
is equivalent

bntifier in the
pn.

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 TestG

roupReference ::= [Suiteldentifier "/"] {TestGroupidentifier "/"}

233 TestCaseldentifier ::= Identifier

83 Select

14

Expridentifier ::= ldentifier
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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 T.[:bi. Stepame;

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

¢) a desgription of the Test Step,
which is|possibly a shortened form of the Test Step Objective;
d) a pade 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 information shall be provided in the format shown in the following preforma:

Test Step Index

Test Step Group Reference Test'Stepld Description Page Nr
[TestStepGroupReference] TestStep FreeText | 1 Number
: Identifier

Proforma 3 - Test Step Index

9.5 Default Index

The Default Index contains a complete list of all Defaults in the ATS. The following information shall be provided 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

SYNTAX DERINITION:

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:
1) Tdst Suite Parameters (see 10.47;
2) Tgst Case Selection Expressions (see 10.5),
¢) declarations/definitions:
1) Tgst Suite Constants (see 10.6);
2) Tegst Suite Variables (see 10.7.1);
3) Tgst Case Variables (see 10.7.3);
4) PCO s (see 10.8);
5) Timmers (see 10.9);
8) A$P types (see 10.10);
7) PDU types (see 10.11);
8) Allases (see 10.15).

pports a number of predefined types andmechanisms that allow the definition of specific Test Suite Types.
These types may be used throughout the test sdite and may be referenced when Test Suite Parameters, Test Suite

10.2.2

A number of commonly used types are predefined for use in TTCN. All types defined in ASN.1 and irf this clause may
be refergnced even though they do not appear in a type definition in a test suite. All other types used in a test suite
shall be ¢leclared in the Test Suite Type definitions, ASP definitions or PDU definitions and referenged by name.

The follqwing TTCN predefined types are considered to be the same as their counterparts in ASN.|t:

a) INTEGER predefined type: a type with distinguished values which are the positive and|negative whble
numbers, including zero. ) ;
of type INTEGER shall be denoted by one or more digits; the first digit shall not be zero urjless the value is
0, the value zero shall be represented by a single zero; ’

c) BITSTRING predefined type: a type whose distinguished values are the ordered sequences of zero, one, or
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, oné, 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

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

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

EXAMPLE 8- FF90CU
f) CharacterString predefined types: types whose distinguished values are zero, one, or more-chdracters from

some character set; the CharacterString types listed in table 2 may be used; they are defined in clauge 31 of 1SO/
1EC 8824:1990.

Table 2 - Predefined CharacterString Types

NumericString

PrintableString

TeletexString (i.e., T61 String)
VideotexString

VisibleString (i.e., 150646 String)
IA5String

GraphicString

GeneralString

Values of CharacterString types shall be denoted by an-arbitrary number (possibly zero) of characters from the
character set referenced by the CharacterString type, preceded and followed by double quote ( *); if{the Charac-
terString type includes the character double quote; this character shall be represented by a pair of dodible quote in
the denotaljn of any value.

SYNTAX DEFINITION:

332 PredefinedType = INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterStrin

333 CharagterString ::= NumericString| PrintableString | TeletexString | VideotexString | VisibleString | IA5String |
Graphi|cString | GeneralString

338 Numbdgr ::= (NonZeroNum {Num} ) |0

339 NonZefoNum :=1]2|31415[(6|/7|8|9

340 Num ::& 0 | NonZeroNum

341 BooleanValue ::= TRUE | FALSE

342 Bstring|::= """ {Bin Wildcard} "" B

343 Bin =01
344 Hstring ::=>"{Hex | Wildcard} "" H
345 Hex:{Num|A]|B|CID]E|F

346 Ostring ::= "" {Oct | Wildcard} ™" O

347 Oct ::= Hex Hex

348 Cstring ::= """ {Char | Wildcard | "\'} ™"

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

351 AnyOne ::="7"

352 AnyOrNoneg ::=""

18
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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:
a) a name for the type;
b) the base-type;
where the base type shall be a predefined type or a Simple Type. The base type is followed by the type restriction
that shqll take one of the following forms:
1) a lipt of distinguished values of the base type; these values comprise the new type;

2) a specification of a range of values of type INTEGER,; the new type comprises the-values including the lower
boundary and the upper boundary specified in the range. In order to specify an infinite range, the keyword INFIN-
ITY may be used instead of a value indicating that there is no upper boundary, or lower boundary;

3) a specification of a particular length or length range of a predefined or testsuite string type; the length value(s)
shall pe interpreted according to table 4; only non-negative INTEGER literals or the keyword INFINITY for the
uppel bound shall be used.

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

Simple Type Definitions

Type Name Type Definition

SimpleTypeidentifier Type&Restriction

Proforma 5 - Simple Type Definitions

SYNTAX DEFINITI

27 SimpleTypeldentifiar ::= Identifier

29 Type&Restriction := Type [Restriction]
331 Type ::= PredefinedType | ReferenceType
332 PrgdefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString

333 | IA5String |

334 ReferenceType 1= TS_Typeldentifier | ASP_ldentifier | PDU_Identifier

335 TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier
30 Restriction ::= LengthRestriction | IntegerRange | SimpleValueList

31 LengthRestriction ::= SingleTypelLength | RangeTypelLength

32 SingleTypelLength ::= "["Number "]"

33 RangeTypelength ::= "[" LowerTypeBound To UpperTypsbound "

34 IntegerRange ::= "(" LowerTypeBound To UpperTypebound ")"

35 LowerTypeBound ::= [Minus] Number | Minus INFINITY

36 UpperTypebound ::= [Minus} Number | INFINITY

37 Tou=TO|".."

38 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 Type Definitions
—Fype-Name Type Definition Comments
Trangport_classes INTEGER(0, 1, 2, 3, 4) classes that may be used for trangport
layer connection
String5 IA5String[5] string of length 5
Seqllumbers INTEGER(0..127) all numbers from 0 to {7
PosifiveNumbers ; INTEGER(1..INFINITY) all positive INTEGERpuimbers
String10t020 IA5String [10 .. 20] string, min. length){0’characters and
max. length 20 characters -

10.2.3.3 Styuctured Type Definitions using. tables

Structured Tlypes can be defined in the tabular form to be used for declaring structured objects as suptypes within
ASP and PDOU definitions and other Structured Types ete.

The following information shall be supplied for each Structured Type:
a) its nam

where appyopriate the full name, as given in the relevant protocol standard, shall be used; if an abbrevigtion is used,
then the fyll name shall follow in parentheses;

b) a list of the elements associated with the Structured Type,
where the ffollowing information shall be suppliedfor each element:

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;

2) its type and an optional attribute;

where elements may be of atype of arbitrarily complex structure; there shall be no recursive references (neither
directly nor indirectly); ;

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

The elements of Structured Type definitions are considered to be optional, i.e., in instances of these| types whole
elements may notbe present. ' o

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

Elemld&Fullld Type&Atiributes

Proforma 6 - Structured Type Definition

@ swraxobrnToN:

42  Structid&Fullld ::= Structldentifier [Fullldentifier]
! 44  Strdctldentifier ::= Identifier

. Id&Fullld ::= Elemidentifier [Fullldentifier]
49 Elemldentifier ::= Identifier

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

332 PredlefinedType ::= INTEGER | BOOLEAN | BITSTRING |HEXSTRING | OCTETSTRING | CharacterString
333 ChgracterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5String |

156 SingleLength ::="[" Bound "}"
nd ::= Number | TS_Parldentifier|TS_Constldentifier

158 RarjgeLength ::= "[" LowerBound To-UpperBound "I’
159 LowerBound ::= Bound

@ 37 Tog=TO|"r
160 UpgerBound ::= Bound HANFINITY

est suite type definitions using ASN.1
Test Suite[Types canbe specified using ASN.1 This shall be achieved by an ASN.1 definition using thg ASN.1 syntax
as defined|in ISOAEC 8824. The following information shall be supplied for each ASN.1type:
a) its name,
where appropriate the full name, as given in the relevant protocol standard, shall be used; if an pbbreviation is
used, then the full name shall follow in parentheses;
b) the ASN.1type definition,

h 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
i 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

ASN1_Type&LocalTypes

Proforma 7 - ASN.1 Type Definition

SYNTAX DEFINITION:

54  ASN1|Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]
55 ASN1]Typeldentifier ::= Identifier
43 Fullldgntifier ::= "(" BoundedFreeText ")"
57 ASN1]Type&LocalTypes ::= ASN1_Type {ASN1_LocalType}
58 ASN1]|Type ;1= Type
/* REFERENCE -Where Type is a non-terminal defined in ISONEC 8824 */
59 ASN1]LocalType ::= Typeassignment
/* REHERENCE -Where Typeassignment is a non-terminal defined in ISO/IEC 8824 ¥/

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

TypI:lame: DATE_type
Comments : to illustrate the structure of ASN.1 type definitions

Type Definition

SEQUENCE {

day DAY ‘typs,
month MONTH_ type,
year . YEAR_type

}

-- logal 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;
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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 Reference

SYNTAX DHFINITION:

54 ASN[_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]
55 ASN|_Typeldentifier ::= Identifier
43 Fullldentifier := "(" BoundedFreeText ")"
63 TypeReference ::= typereferance
/* REFERENCE -Where typereference is defined in ISO/IEC 882431990, 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:Can contain identifiers, type references and value references
that follow the identifier rules in ISO/IEC 8824, they.¢an contain hyphens. To be able to use the imported definitions
in TTCN it is necessary to change the hyphens inlimported identifiers to underscore. This is done in thg import proc-
ess.

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

modiile-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
Typg .1 Type-1 module-1
Sub_Type_t1 Sub-Type-1 modute=t

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 predefined operators fall into three categories:
a) arithmetic;
b) relationgf;
c) Boolean.

The precedgnce of these operators is shown in table 3. Parentheses may be used to group operands infexpressions,
a parenthes|zed expression has the highest precedence for evaluation.

Table 3 - Precedence of Operators

highest ()
Unary |+ - NOT
*/ MOD AND
Binary [+ - OR
lowest = < > <> >3 <=

Within any rpw in table 3, the listed operators have equal precederice. If more than one operator of equal precedence
appear in ar) expression, the operations are evaluated left to fight.

SYNTAX DEFINITION:
321 AddOp ::="+"|""| OR
322 MultiglyOp = "*" | "/" | MOD | AND
323 UnanyOp ::="+"| "-" | NOT
324 RelOpu="="]"<"|">" | "<>" | ">="| "<="

10.3.2.2 Predefined arithmetic operators

The predefined arithmetic operators are:

I|+", II_", "*ll,' H/H’ MOD
They represent the operatiofis,of addition, subtraction, multiplication, division and modulo. Operands gf these oper-

ators shall be of type INTEGER (i.e., TTCN or ASN.1 predefined) or derivations of INTEGER (i.e., subrgnge). ASN.1
Named Valyes shall natlbe used within arithmetic. expressions as operands of operations.

The result type of arithmetic operations is INTEGER.

In the case where plus (+ ) or minus ( - ) is used as the unary operatdr the rules for operands apply as wgll. The result
of using the |minds operator is the negative value of the operand if it was positive and vice versa.

The result of performing the division operation (/) on two INTEGER values gives the whole INTEGER value resutting
from dividing the first INTEGER by the second (i.e., fractions are discarded).

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 predefined 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 represent the operatlons of negation, logical AND and Ioglcal OR Thexr operands shall be of type BOOLEAN

e FALSE. The
SE only if both
operands are FALSE. The logical NOT is the unary operator that returns the value TRUE if |ts operangt was of value
FALSE and returns the value FALSE if the operand was of value. TRUE.

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

Predefined|operations may be used in every test suite. They do not require 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; gnd
b) each getual parameter shall evaluate to an element ofis corresponding formal parameter’s type] and
c) all varigbles appearing in the parameter list shall bebound.

d) INT_TO_BIT converts INTEGER to BITSTRING.

These opefations provide encoding rules within the context of the operations only. It is invalid to assume these
encoding riles apply.outside the domain of the operations in TTCN. .

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

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 dnglts 0 ... Frepresent
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 operatipn converts a single INTEGER value to a single BITSTRING value. The resulting string)i$ sfength bits

ses of this conversion, a BITSTRING shall be interpreted as a positive base 2 INTEGER value. The
rightmost BIT is least significant, the leftmost BIT is the most significant. The bits 0 and 1 represent the d¢cimal values
0 and 1 respectively.

If the convergion yields a value with fewer bits than specified in the second parameteri.then the BITSTRING shall be
padded on the left with zeros. :

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

10.3.3.3 Other predefined operations
TTCN also defines the following predefined operations:

a) IS_PRESENT;

b) NUMBHR_OF_ELEMENTS;

¢) IS_CHQSEN;

d) LENGTH_OF;
10.3.3.3.1 I§_PRESENT(DataObjectReference) = BOOLEAN
As an argument the operation shall take a reference to a field within a data object only if it is defifed as being
OPTIONAL ¢r if it has a DEFAULT value. The-field may be of any type. The result of applying the op}ration is the
BOOLEAN value TRUE if and only if the value of the field is present in the actual instance of the data gbject. Other-
wise the reslilt is FALSE.
The argument of the operation shall have the format as defined in 10.3.4.

EXAMPLE 12 - Use of IS (PRESENT:
if recejved_PDU is of ASNi1 type
SEQUENCE { field_1 INTEGER OPTIONAL,
field_2 SEQUENCE OF INTEGER}
then, the operation call
IS| PRESENT (received_PDU.field_1)
evalugtesto TRUE if field_1 in the actual instance of received_PDU is present.

10.3.3.3.2 NUMBER_OF_ELEMENTS(DataObjectReference) = INTEGER

The operation returns the actual number of elements of a data object that is of type ASN.1 SEQUENCE OF 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.

26



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

.

ISO/IEC 9646-3 : 1992(E)

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

\)ariant 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 }

then,
1$_CHOSEN(received_PDU.p2)
returps TRUE if the actual instance of received_PDU carries a PDU of the type PDU_type2.

10.3.3.3.4 |IENGTH_OF(DataObjectReference) = INTEGER

The operatipn returns the actual length of a data object that is of type BITSTRING, HEXSTRING, OCTETSTRING or
CharacterSyring. The units of length for each string type are defined in table 4. The argiiment of the operation shall

have the foimat as defined in 10.3.4.

The operatipn shall not be applied to data objects or fields of data objects otherdhan of BITSTRING, HEXSTRING,

OCTETSTRING or CharacterString.

EXAMPLE 15 - Use of LENGTH_OF

if S=1010'B then LENGTH_OF(S) returns 3

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

If S=F2'0 then LENGTH_OF(S) returns 1

If S=1EXAMPLE"” then LENGTH_OF(S) returns 7
10.3.4 Tegt Suite Operation Definitions
Operations ppecific to a test suite may be introduced by the ATS specifier. To define a new operation,
information [shall be provided:

a) a namg for the operation;

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

the following

this is a ligt of the formal parameter names and types. Each parameter name shall be followed by a cplon and then

the name|of the parameter’s type.

When mofe than one parameter, of the same type is used, the parameters may be specified as a p3
list. When a parameter sub-listis used, the parameter names shall be separated from each other by 2

final parafeter in the list shall be followed by a colon and then the name of the type of the parametar.

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

Only preqefined.types and data types as defined in the Test Suite Type definitions, ASP type defin
type defirfitions may be used as types for formal parameters. PCO types shall not be used as forn
types.

EXAMPLE 16 - Parameter lists

rameter sub-
comma. The

be separated

tions or PDU
al parameter

The following are equivalent methods of specifying a parameter list using two INTEGER parameters and one

BOOLEAN parameter:
(A:INTEGER; B:INTEGER; C:BOOLEAN)
(A, BIINTEGER; 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 DEHINITION:

69 TS_Opld&ParList ::= TS_Opldentifier [FormalParlList]
3381 Type |:= PredefinedType | ReferenceType
332 PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString

333 ChargcterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | INSString |
GraphicString | GeneralString

334 RefergnceType = TS_Typeldentifier | ASP_ldentifier | PDU_ldentifier
335 TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier

An operatiorp may be compared to a function ip.an ordinary programming language. However, the parg

meters to the
operation shall not be altered as a result of any:call of the operation and there shall be no side effects (

elg., no chang-
es to any Test Suite or Test Case Variable): ‘
When a Tes} Suite Operation is invoked
a) the nunber of the actual parameters shall be the same as the number of the formal parameters; and ‘

b) each adtual parameter shall'evaluate to an element of its corresponding formal parameter’s type;
. ¢) all variaples appearing.in the parameter list shall be bound; and.
EXAMPLE 17 - Definition of the operation SUBSTR:

hnd

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;
¢) PICS/PIXIT entry reference

This infornmpation 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 PrefiefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterSiring

833 ChgracterString ::= NumericString |\PrintableString | TeletexString | VideotexString | VisibleString | IA5String |-
GrThlcStrmg | GeneralString

; 334 RefprenceType .= TS_Typeldentifier | ASP_Identifier | PDU_Identifier
"“ 3385 TS [Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typstdentifier.

EXAMPLE 18 - Declaration of Test Suite Parameters: .

Test Suite Parameter Declarations

Parameter Name Type PICS/PIXIT Ref ~ Comments
I PARY, INTEGER 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

SdlectExpridentifier SelectionExpression

Proforma 11 - Test Case Selection Expression Definitionsk

SYNTAX DEHINITION:
83 SelecﬂExprldentifier = |dentifier
85 SelectfonExpression = Expression
10.6 Test $uite Constant Declarations

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

The following information relating to each Test Suite Constant shall be provided:
a) its name;
b) its type,
where the lype shall be a predefined type;an ASN.1 type, a Test Suite Type or a PDU type;
c) its valug,

where the terms in the value expression shall not contain: Test Suite Variables or Test Case Variables; the value '
shall evaluate to an element ofithe type indicated in the type column.

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

Test Suite Constant Declarations

CGonstant 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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PredsfinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterString
CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5String |
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

Constant Name Type Value Comments
TS CONSTH BOOLEAN TRUE
TS| CONST2 IA5String "A string”

Test Suite Variable Declarations

A test suite¢ may make use of a set of variables which are defined globally for the test-suite, and retdin their values

throughout| the test suite. These variables are referred to as Test Suite Variablesy

A Test Suife Variable is used whenever it is necessary to pass information from‘ene Test Case to angther.

The following information shall be provided for each variable declaration:
a) its nampe;
b) its typg,
where the type shall be a predefined type, an ASN.1 type, a-fest Suite Type or a PDU type;
¢) its initial value (if any),

where the initial value column is used when it is desired to assign an initial value to a Test Suite Varigble at its point
of declarption; the terms in the value expression shall not contain: Test Suite Variables or Test Case| Variables; the
value shall evaluate to an element of the type indicated in the type column. Specifying an initial valyie is optional.

This information shall be provided in the formatishown in the following proforma:

Test Suite Variable Declarations

Variable Name Type Value

TS_Varidentifier. Type [DeclarationValue]

I
) Proforma13—=Test Suite Variable Dectarations

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

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 to help

determine which preamble to
Use.

10.7.2 Binding of Test Suite Variables
Initially Test|Suite Variables are unbound. They may become bound (or be re-bound) in the-following cpntexts:
a) at the ppint 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 Tesi Suite Variable has been bound to a value, the Test Suite Variable will retain that value until either it is
bound to a different value, or execution of the test suite terminates - whichever'occurs first.

If an unbourld Test Suite Variable is used in the right-hand side of an assighment, then it is a test caselerror.
10.7.3 Test|Case Variable Declarations

A test suite may make use of a set of variables which are declared glebally to the test suite but whose scqpe is defined
to be local tq the Test Case. These variables are referred to as.Jest Case Variables.

The following information shall be provided for each variable-declaration:

. 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;
¢) its initial value (if any),

where the jnitial value column is used-when it is desired to assign an initial value to a Test Case Varialjle at its point
of declaration; the terms in the valué.expression shall not contain: Test Suite Variables or Test Case VYariables; the
value shal| evaluate to an element of the type indicated in the type column. Specifying an initial value is optional. ‘

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

Test Case Variable Declarations

-Variable Name Type Value

1. g — . )
Fe—Varidentifier type [UUme’anEj_

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 TC_Varidentifier ::= Identifier
331 Type ::= PredefinedType | ReferenceType

6-3 : 1992(E)

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

333 CharacterString ;= NumericString | PrintableString | TeletexString | VideotexString | VisibleString
GraphicString | GeneralString

334 ReferenceType ::= TS_Typeldentifier | ASP_ldentifier | PDU_Ildentifier

335 TS_Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier

93 DeclarationValue ::= Expression

10.7.4 Binding of Test Case Variables

a) at thel 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,

Once a Tgst Case Variable has been bound to a value, the Test Case Variable will retainthat value
bound to & different value, or execution of the Test Case terminates - whichever occurs first. At ter

| IA5String |

contexts:

10.4);
until either it is
mination of the

Test Casg, the Test Case Variable becomes re-bound to its initial. value, if one is‘specified, otherwise it becomes

unbound.
If an unbolind Test Case Variable is used in the right-hand side of an assignment, then it is a test ca

10.8 PCO Declarations

This part gf the ATS lists the set of points of control and observation (PCOs) to be used in the test sui
where in the testing environment these PCOs exist.

The numbgr of PCOs shall be as defined in ISONEC 9646-1: 19871, 7.5, and ISOAEC 9646-2: 1991, 1
method(s)|identified in the Test Suite Structure table.

TTCN behgviour statements specified for execution at the UT PCO shall not place requirements beyo
ified by ISQ/IEC 9646-2.

In TTCN the PCO model is based on two First In_First Out (FIFO) queues:
- one output queue for sending ASPs and/or-PDUs
- one input queue for receiving ASPs and/or PDUs

The output queue is assumed to be logcated within the underlying service-provider or in the case of the
IUT.

A SEND elent is successful by being passed from the LT to the service-provider, or by ,being passed
the IUT.

For the purpose of receiving’ events the tester has an input queue. All incoming events are queued
by the tesfer in the same\order they were received, and without loss of any events.

NOTE - The queue model is only an abstract model and is not intended to imply a specific implementation.
The followjng information shall be provided for each PCO used in the test suite:

5e error.

e and explains
P.6, for the test

nd those spec-

e UT, within the
from the UT to

and processed

a) its name;

which is used in the behaviour descriptions to specify where particular events occur;
b) its 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 information shall be provided in the format shown in the following proforma:

PCO Declarations

PCO Name PCO Type Role

PCO_lIdentifier PCO_Typeldentifier PCO_Role

Proforma 15 - PCO Declarations

SYNTAX DEFINITION:

108 PCO_ldentifier ::= Identifier
111 PCO_Typeldentifier ::= Identifier
113 PCO_Role ::=UT | LT

EXAMPLE 21 - Declaration of PCOs

PCO Declarations

PCO Name PCO Type Role Comments
L TSAP LT Transport service adcess
point at the lower tegter.
U SSAP uT Session service accpss
point at the upper tepter.

Points of confrol and observation are usually just SAPs, but in general can be any appropriate points at which the test |
events can bg controlled and observed. However;it is possible to define a PCO to correspond to a set af SAPs, pro-- |
vided all the EAPs (Service Access Point) comprising that PCO are

- at the same location {i.e., in the LT or.ituthe UT);
- SAPs of the same service.

When a PCQ corresponds to several SAPs the appropriate address is used to identify the individual SAP. PCOs are
normally associated with one service access point of the (N-1) service-provider or the IUT.

NOTE - A PCO may not be related to a SAP at all. This could be the case when a layer is composed of sublayels (e.g., in the
Application layjer, or in the lower layers, where a subnetwork point of attachment is not a SAP).

10.9 Timer|Declarations

A test suite nmiay make use of timers. The following information shall be provided for each timer:
a) the tim;T name,
b) the optional 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

SYNTAX DEFINITION:

117 Timefldentifier ::= Identifier
93 DeclarationValue ::= Expression-
120 TimeMnit ::=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_fesponse ‘ A min Used to wait for IUT to con-

nect or react to connegtion es-
tablishment, longer dlfration
than general purpose|wait.
delay_time ms Gets value from PIXIT.
Duration to be establigshed
during execution of thp test
suite.

10.10 ASP Type Definitions
10.10.1 Infroduction

The purpose 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 PCOs. 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.
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¢) 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
defined in the Structured Types definitions;

2) its type-and-an optional attribute,

where garameters may be of a type of arbitrarily complex structure, including being specified asa TeLst Suite Type

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

then its|type may be stated either:
- as a PDU identifier to indicate that in the constraint for the ASP this parameter maybé chained o a PDU con-
straint|of a specific PDU type; or
- as PDU to indicate that in the constraint for the ASP this parameter may be ¢hained to a PDU constraint of any
PDU type;

and where the optional attribute is Length;

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

The length specifications defined for the ASP parameter type in the Test Suite Type definitions shall not conflict
with thellength specifications in the ASP type definition, i.é, the set of strings defined by a length rgstriction 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 forithe’upper boundary in order to indicate that thefe is no upper
limit of length.
NOTE - It is usually unnecessary to restrict the length of ASP parameters, but in some cases this may be nedessary in order
to effectiyely 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-
eters may| not be present.
This information shall be provided in the format shown in the following proforma:

ASP Type Definition
4-ABP Name : ASP-1d&Fullld
PLCO Type :~(RCO_Typeldentifier]
Cpmments :\\[FreeText]
Parameter Name Parameter Type = |iisiiiacomingents
ASP_ParldOrMacro Type&Attributes

Proforma 17 - ASP Type Definition

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

43 Fullidentifier ;== "(" BoundedFreeText ")"

111 PCO_Typeldentifier ::= Identifier

132 ASP_ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol

133 ASP_Parld&Fullld ::= ASP_Parldentifier [Fullldentifier]

134 ASP_Parldentifier ::= Identifier

150 MacroSymbol = "<-"

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

331 Type ::= PredefinedType | ReferenceType

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

333 CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | 1A5String |

GraphicString | GeneralString
334 ReferenceType = TS_Typeldentifier | ASP_ldentifier | PDU_Identifier
335 TS_|Typeldentifier ::= SimpleTypeldentifier | Structidentifier | ASN1_Typeldentifier
155 LengthAttribute ::= SingleLength | Rangel.ength
156 SingleLength ::="[" Bound "]"
157 Bound ::= Number | TS_Parldentifier | TS_Constldentifier
158 Rar|geLength = "[" LowerBound To UpperBound "T"
159 LowerBound ::= Bound
37 Tof=TO|"."
160 UpgerBound ::= Bound | INFINITY

EXAMPLE 23 - T_CONNECTrequest Abstract Service Primitive

Thel figure below shows an example from the Transport Service [ISO8072]. This could be part of the se} of ASPs
usef to describe the behaviour of an abstract UT in a DS test suitéfor the Class 0 Transport. CDA,CGA pnd 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
[0S (Quality of Service) QOs should ensure class 0 is used

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

10.10.3 Use of Structured Types within ASP Type Definitions

There areltwo possible relationships between a Structured Type and ASP definitions which refer to it, as follows:
a) if a pdrameter name is given in the definition, then the Structured Type referenced is a substructyre. This allows

definition 9fl/ASPs containing a multi-level substructure of parameters;

b) if the macro symbol ( <- ) is used instead of a parameter name then this is equivalent to a macro expansion; the
entry in the ASP type definition expands directly to a list of parameters without introducing an additional level of

substructure.

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 of the first type defined in the table body.

Types referred to from the ASP definition shall be defined in other ASN.1 type definition tables, be defined by ref-
erence in Te 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 information shall be provided in the following proforma:

ASN.1 ASP Type Definition

ASP Name : ASP_Id&Fullld
PQO Type : [PCO_Typeldentifier]
Comments : [FreeTexi]

Type Definition

ASNT1_Type&LocalTypes

Proforma 18 - ASN.1 ASP Type Definition

SYNTAX DEHINITION;

127 ASP_Id&Fullld ::= ASP_ldentifier [Fullldentifier]
128 ASP_Identifier ::= Identifier
43 Fullldgntifier ::= "(" BoundedFreeText ")"
111 PCO_[lypeldentifier :’= |dentifier
57 ASN1]Type&locallypes ::= ASN1_Type {ASN1_LocalType}
58 ASN1]Type ::=(Type
/* REFERENGE -Where Type is a non-terminal defined in ISO/IEC 8824 */
59 ASN1|LocalType ::= Typeassignment
/* RERERENCE -Where Typeassignment is a non-terminal defined in ISOAEC 8824 */

10.10.5 ASN.1 ASP Type Definitions by Reference

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

ASP Name PCO Type Type Reference | Module Identifier

ASP_ld&Fullld | [PCO_Typeldentifier] | TypeReference Moduleidentifier

Proforma 19 - ASN.1 ASP Type Definitions By-Reference

SYNTAX DEFINITION:
127 ASP|[Id&Fulild ::= ASP_Ildentifier [Fullldentifier]
128 ASP] Identifier ::= Identifier
43 Fulildentifier ::= "(" BoundedFreeText ")"
111 PCO|_Typeldentifier ::= Identifier

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

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

ASN.1 iderttifiers type references and value teferences may contain hyphens. In order to be able to|use imported
definitions in TTCN it is necessary to change the hyphens to underscore (see A.4.2.1).

10.11 PDU Type Definitions
10.11.1 Infroduction

The purpose of this part of the/abstract TTCN test suite is to declare the types of the PDUs that mpy be sent or
received eifher directly or.embedded in ASPs at the declared PCOs. PDU type definitions may include ASN.1 type
definitions, |f appropriaté:PDU definitions define the set of PDUs exchanged with the IUT which are syntactically valid
with respect to the ATS.but not necessarily valid with respect to the protocol specification.

It is requirefd to declare all fields of the PDUs that are defined in the relevant protocol standard, either explicitly or
implicitly by| referring to encoding rules (ASN.1 encoding rules, if applicable).

The encodirg-efRDU-ficlds-shal-feHow-thatas-defined-nrtherelevantprotoe
10.11.2 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 fields of PDU type definitions are considered to be optional, i.e., in instances of these types wh
not be prgsent.

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, then the

full name shall follow in parentheses; or

- 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 Type definitions;
2) its type_and an optional attribute;

where flelds may be of a type of arbitrarily complex structure, including being specified as a.Te
(either predefined, Simple Type, Structured Type or ASN.1 type); if a field is to be structuredas’a
type mdy be stated either:
- as a PDU identifier to indicate that in the constraint for the PDU this fieid may be chained to a P
of a specific PDU type; or
- as PDU to indicate that in the constraint for the PDU this field may be chained to-a PDU constrai
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
length vialues shall be interpreted according to table 4. The boundariés shall be specified in terms of
INTEGHR literals, Test Suite Parameters, Test Suite Constantsor the keyword INFINITY.

The length specifications defined for the PDU field type in the Test Suite Type definitions shall ng
the length specifications in the PDU type definition, /.e., the set of strings defined by a length restrig
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 the
limit of length.

5t Suite Type
PDU, then its

DU constraint
nt of any PDU
0 10.12. The
non-negative

t conflict with
tion in a PDU

€ is no upper

ble fields may

PDU Type Definition
PPU Name : PDU_Ild&Fullld
PCO Type : [PCO- \Typeldentifier]
Comments : [FreeText]
Field Name : Field Type

PDU_FieldidOrMacro

Type&Attributes

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_Typeldentifier | ASP_ldentifier | PDU_Identifier

385 TS_Typeldentifier ::= SimpleTypeldentifier | Structldentifier | ASN1_Typeldentifier

155 LertthAttribute ::= SingleLength | RangeLength

156 SingieLength ::= "[" Bound "

157 Bound ::= Number | TS_Parldentifier | TS_Constldentifier

158 Rargelength ::= "[" LowerBound To UpperBound "]"

159 LowerBound ::= Bound

37 To{=TO|"."

160 UpperBound ::= Bound | INFINITY

EXAMPLE 24 - A typical PDU Type Definition

PDU Type Definition

PDU Name : INTC (Interrupt Confirm)
PGO Type : NSAP
Comments :

Field Name Field Type Comments
GFl BITSTRING General Format Identifier
LECGN BITSTRING Logical Channel Group Number
LECN BITSTRING Logical Channel Identifier
PTI OCTETSTRING Packet Type Identifier
EXTRA OCTETSTRING To create long INTC packets

10.11.3 Use of Structured Typeswithin PDU definitions
There areltwo possible relationships between a Structured Type and PDU definitions which refer to if, as follows:

a) if a field name is givenrin-the definition, then the Structured Type referenced is a substructufe. This allows
definition of PDUs containing a multi-level substructure of fields;
b) if the macro symbel('<- ) is used instead of a field name then this is equivalent to a macro expansion; the entry
in the PDU type definition expands directly to a list of fields without introducing an additional level of substructure.

The macrg symbofshall not be used on the same line as references to types defined in ASN.1 or Simple Types i.e.,
only Strucjured-Types defined in tabular form can be expanded into other Structured Types as macrp expansions.
10.11.4 PDU-TypeDefinitions-using-ASN1
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) 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 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 information shall be provided in the following proforma:

ASN.TPDU Type Definition

PDU Name : PDU_Id&Fullld
PGO Type : [PCO_Typeldentifier]
Comments : [FreeTexi]

Type Definition

ASN1_Type&LocalTypes

Proforma 21 - ASN.1 PDU Type Definition

SYNTAX DEHINITION:

144 PDU_|d&Fulild ::= PDU_Identifier [Fullldentifier]
145 PDU_|dentifier ::= ldentifier
43 Fullidgntifier ;= "(" BoundedFreeText ")"
111 PCO_[Typeldentifier ::= Identifier
57 ASN1] Type&LocalTypes = ASN1_Type {ASN1_LocalType}
58 ASN1] Type ::= Type
/* REFERENCE -Where Type.is‘a non-terminal defined in ISO/IEC 8824 ¥/

59 ASN1| LocalType ::= Typeassighment
/* REFERENCE -Where-Typeassignment is a non-terminal defined in ISONEC 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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10.11.5 ASN.1 PDU Type Definitions by Reference

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 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,

¢) the type reference,
which shhll follow the identifier rules stated in 1ISO/IEC 8824;
d) the mpdule identifier,

which copsists of a module reference that shall follow the identifier rules stated in ISOAEC 8824 apd an optional
Objectld¢ntifier.

This information shall be provided in the following proforma:

ASN.1 PDU Type Definitions By Referénce

PDU Name PCO Type Type Reference | Module Identifier

PDU_Id&Fullld | [PCO_Typeldentifier] | TypeReference Moduleldentifier

Proforma 22 - ASN.1 PDU Type Definitions By Reference

SYNTAX DEFINITION:

144 PDU_Id&Fullld ::= PDU_Identifier-{Fullldentifier]
145 PDU_ldentifier ::= Identifier
43 Fulligentifier ::= "(" BoundedFreeText ")"
111 PCQ_Typeldentifier ::& ldentifier
63 TypgReference ::=typereference
/* 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 ISO/IEC 8824 */

ASN.1 identifiers-type+eferences-and-valuereferencesmay-contain-hyphens—ih-erderto-be-able-tel use imported

definitions 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
parameter, 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
specified, the lower of the two values shall be specified on the left.

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

The followirfg 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 ofits base type

Length spedifications shall not conflict, i.e., a restriction on a type-(set of values) that is already restrictegl shall specify
a subrange ppf values of its base type.
EXAMPLE 26 - Length specification
Assuine the following ASN.1 type definitions:
type1 ::= OCTETSTRING [0 .. 25]
type2 ::=type1 [15 .. 24]
the length restriction on type2 is correct sincetype2 comprises all OCTETSTRING values having a minimufn length
of 15/and a maximum length of 24, which ig)a true subset of all OCTETSTRINGs of a maximum length of 25. On
the other hand:
type2 ::=type1{15 .. 30]
is invplid since it contains values net included in type1.

10.13 ASI and PDU Definitions for SEND events

In ASPs andl/for PDUs that are/sent from the tester, values for ASP parameters and/or PDU fields that pre defined in
the Constrajnts Part (seeclause 11, 12, 13) shall correspond to the parameter or field definition. This fneans

a) the valjie shall be\of the type specified for that ASP parameter or PDU field; and
b) each vrue shall satisfy any relevant length restrictions associated with the type.

10.14 ASPand 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 that can match an event specification of that type. An incoming ASP or PDU is considered to be of that class
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) an Alias identifier;
b) its expansion,
which is itself an identifier.
This infornration shall be provided 1N the format Snowr N the Tollowing proforma

Alias Definitions

Alias Name Expansion

Aliasidentifier Expansion

Proforma 23 - Alias Definitions

SYNTAX DEFINITION:

168 Aliasldentifier ::= Identifier
170 Expansion ::= ASP_ldentifier | PDU_ldentifier

10.15.2 Expansion of Aliases
The follow|ng rules shall apply:

a) an Aligs is an identifier that shall follow the syntax rules for identifier defined in the TTCN.MP. This means that
an Alias|is delimited by any charaCter (symbol) not allowed in a TTCN identifier;
b) Aliasgs are not transitive - if.one Alias appears as the expansion of another Alias it shall not be expanded (i.e.,
it i pass expansiony;

¢) an Alias shall be used-only to replace an ASP identifier or a PDU identifier within a single TTCN|statement in a
behavioyr tree, It shatlbe used only in a behaviour description column; .

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

EXAMPLE 27 - Alias definition from a Transport Test Suite:
Alias Definitions
Alias Name Expansion Comments’
CR N_DATArequest Alias forthe N_DATArequest ASP
used to carry a CR_TPDU -
DR N_DATArequest Alias for the N_DATArequest ASP
used to carry a DR_TPDU
cec N_DATAindication Alias for the N_DATAindication
: ASP used to carry a CC_TPDU

NOTE - Because Aliases are treated as macro expansions, the term Aliasldentifier does not appear in-the BNF for TTCN event
lines. : co
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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) ASN.1 constraints (see clause 13).

11.2 Genetral principles

This subclause describes the general principles and defines the mechanisms of how to build canstrair
events and how to match RECEIVE events. These principles are common to both the tabular,and AS
constraints.

ts for SEND
N.1 forms of

Constraints gre 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 used- in-either context,
operational gemantic restrictions defined in annex B are met.

The constraipt specification of an ASP and/or PDU shall have the same structure as that of the type def

If an ASP angd/or PDU is substructured, then the constraints for ASPs angfor PDUs of that type shall ha
tabular strucjure or a compatible ASN.1 structure (i.e., possibly withgome groupings).

Structured Types expanded into an ASP or PDU definition by use-of.the macro symbol ( <- ) are not con
substructures. Constraints for such ASPs or PDUs shall eithershave a completely flat structure (i.e., the
an expanded structure are explicitly listed in the ASP or PDW:constraint) or shall reference a correspona
constraint fof macro expansion.

Constraints $pecify ASP parameter and PDU field values using various combinations of literal values|
references, pxpressions, ASN.1 constructed valdes, special matching mechanisms and refereng
constraints.

Values of all| TTCN or ASN.1 types can be used in constraints. Expressions used in constraints shall 4
specific valug when the constraint is usedfor sending or receiving events.

Whichever way the values are obtained they shall correspond to the parameter or field entries in the
type definitions. This means

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

An expressign in a constraint shall contain only literal values, Test Suite Parameters, Test Suite Cons
parameters and TestSuite Operations.

To facilitate gtatic-chaining a (possibly parameterized) constraints reference is also allowed as a parar

provided the
nition of that
ve the same

sidered to be
elements of
ing structure

data object
es to other

bvaluate to a

ASP or PDU

tants, formal

neter or field

d as 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 referencing a constraint as the value of a parameter or field in another constraint. For
example, the value of the Data parameter of an N-DATAreq (Network Data Request) ASP could be a reference to a
T-CRPDU (Transport Connect Request PDU) PDU constraint, i.e., the T-CRPDU is chained to the N-DATAreq ASP.

Constraintq 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 explictt reference to
another gonstraint; or

b) dynamfic chaining, where an ASP parameter value or PDU field value in a constraint is-a’formal pafameter of the
constraint. When such a constraint is referenced from a dynamic behaviour, the corresponding actlial parameter
to the comstraint is a reference to another constraint (see annex D for examples of tatic and dynanjic chaining).

Wherever gonstraints are referenced within constraints declarations, those referenees shall not be reclrrsive (neither
directly or indirectly).

11.5 Constraints for SEND events
Constraintd that are referenced for SEND events shall not include wildcards (i.e., AnyValue ( ? ) Or ArfyOrOmit ( *))

unless these

In tabular cpnstraints, all ASP parameters and PDU fields are eptional and therefore may be omitted
symbol, to indicate that the ASP parameter or PDU field is ta:be absent from the event sent.

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

None of th
PDU field

are explicitly assigned specific values on the SEND evént line in the behaviour descriptign.

sing the Omit

These may be

field.
parameter or

bnts of the set

nt is to be used-to_construct the values of ASP parameters or PDU fields that a received ASP or PDU
, it shall contain'enly specific values evaluated as explained in 11.6.3, or special matching mechanisms
where it is pot desirable;.or possible, to specify specific values. The matching mechanisms specify pther ways of

An incoming ASP and/or PDU matches a constraint usedin a RECEIVE event if, and only if, all the ASP parameters

those of the constraint. ‘

In the case of substructured ASPs and/or PDUs, either using Structured Types or ASN.1, 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
S ~ £ £
=2 E ¢ : ~ o £
S ) ® E = - e £ 2
S e
o | §~36% 3. | o 2.8 €
E 5 - 8 £ = o ¥ @ £ =5 e
3] e=2 298 22 9 0. © g b4
2 | SsEZESTS§SS | £E 5 &
TYPE 7 OO0 4q4d >0 h b < < a =

In a constraint specification; the matching mechanisms may replace values of single ASP parameters|or PDU fields

or even the [entire conterits of an ASP or PDU.,

NOTE - Wheh these matching mechanisms are used smgly orin combmatnon many protocol restrictions can be [specified-in the

constraints, thereby aveiding undesirable computatlon details in the behaviour part.
11.6.3 Spegific Value
This is. the hasi

tching mechanism. Specific values in constraints are expressions. Unless otherwide specified, a

constraint ASP parameter or PDU field matches the corresponding incoming ASP parameter or PDU field if, and only
if, the incoming ASP parameter-or PDU field has exactly the same value as the value to which the expressmn in the

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 elements 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:

Tyge Constraint

INTEGER COMPLEMENT(5)

INTIEGER COMPLEMENT(1, 3, 5)
11.6.4.2 Omit

Omit is a $pecial symbol for matching that can be used on values of all types, proviged that the ASP parameter or
PDU field jis optional.

In ASN.1 ponstraints it is also possible to simply leave out an OPTIONAL_ASP parameter or PDU [field instead of
using OMIT explicitly.
In tabular| constraints Omit shall be denoted by dash ( - ). In ASN.1 constraints Omit is denoted by QMIT.
SYNTAX DEFINITION: '

202 Onit ::= Dash | OMIT

An Omit symbol in a constraint is used to indicate that arkpptional ASP parameter or PDU field shallfbe absent.
EXAMPLE 29 - Constraints using Omit instead of a'value, at top level:

T Constraint
INTIEGER OPTIONAL OMIT

11.6.4.3 AnyValue ;
AnyValuelis a special symbol for matching that can be used on values of all types In both tabular cnd ASN.1 con-
straints AmyValue is denoted by "?", :
SYNTAX JEFINITION.

208 AnyValue i:="?"

A constraint ASP parameter or PDU field that uses AnyValue matches the corresponding incoming: ASP parameter

or PDU figld if, and only-if, the incoming ASP parameter or PDU field evaluates to a single element pf the specified

type.
EXAMPLE 30 - Constraints using Value in combination with AnyValue:

Tyge Constraint

SEGQ

EGER 2%

?,

{.2,7% }
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

ValuelList can be used on values of all types. In both tabular and ASN.1 constraints. Valuel.ists are denoted by a
parenthesized list of values separated by commas.

SYNTAX DEFINITION:
205 Valuellist ::= (" ConstraintValue&Attributes { Comma ConstraintValue&Attributes }")"

A constraint ASP parameter or PDU field that uses a ValueList matches the corresponding incoming ASP parameter
or PDU field|if, and only if, the incoming ASP parameter or PDU field value matches any.'ene of the yalues in the
ValueList. Eqch value in the ValuelList shall be of the type declared for the ASP parameter or PDU field|in which the
Valuel.ist megchanism is used.

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

Type nstrain
INTEGER (2,4, 6)

EXAMPLE 33 - Constraints using ValueList instead of a specifi¢value, for CHOICE type:

Type Constraint
CHOIGE { a INTEGER, (a 2, b TRUE)
b BOOLEAN }
11.6.4.6 Range

Ranges shall be used only on values of INTEGERype. A range is denoted by two boundary values, separated by
“." or TO, entlosed by parentheses. A boundary value shall be either '

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

The lower bqundary shall be put an‘the left side of the “..” or TO, the upper boundary at the right side. The lower
boundary shall be less than the Jpper boundary.

206 ValueRange ::= "(" ValRange ")"

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

A constraint ASP parameter or PDU Tield that Uses a Range matches the corresponding incoming ASP parameter or
PDU field if, and 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})

SubSet is gn operation for matching that can be used only on values of SET OF type. SubSet shall be used only in

ASP parameter or PDU field that uses SubSet matches the corresponding incoming ASH parameter or
PDU field il and only if, the incoming ASP parameter or PDU field contains only elements defined with|n the SubSet,
and may cgntain less. The argument of SubSet shall be of the type declared for the ASP parameter gr PDU field in

PLE 36 - Constraints using SuperSet instead of a specific value:
Constraint
SET|OF INTEGER SUBSEF({2/4, 6, 8, 10})

11.6.5 Inside Values
11.6.5.1 AhyOne

AnyOne is | special symbol for matching that can be<tised within values of string types, SEQUENCHE OF and SET
OF. In both tabular and ASN.1 constraints AnyOne'is denoted by “?”.

SYNTAX DHFINITION:
351 AnyQne i:="7"

Inside a strjng, SEQUENCE OF or SETOF 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 “y?”. If the sym-
bol V" is nepded within a CharaeterString as a character, it shall be indicated by “\".

EXAMPLE 37 - Constraints using AnyOne:

Type Constraint
IA5String “a?cd”
SEQUENCE-OFINTEGER {1,2,?}

NOTE - The[“?” in'the 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 constrdint, 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, o

r 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 wit

hin 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
1ASString “ab*z”
SEQUENCE OF INTEGER {1,2,* 10}
SEQUENCE OF IA5String { “ab*z’,
“abe” }

11.6.5.3 Pgrmutation

Permutatior} an operation for matching that can be used only on values inside a value of SEQUENCE
mutation shpll be used only in ASN.1 constraints. Permutation is denoted by PERMUTATION,

212 Permutation ::= PERMUTATION Valuel.ist

Permutation in place of a single element means that any series of elements_is\acceptable provided i
same elements as the value list in the Permutation, though possibly in a-different order. If both Pe
AnyOrNond are used inside a value, the AnyOrNone shall be evaluated first-Each element listed in Per
be of the type declared inside the SEQUENCE OF type-of the ASP parameter or PDU field.

EXAMPLE 39 - Constraints using Permutation:
Type Constraint
SEQUENCE OF INTEGER {PERMUTATION (1, 2, 3), 5}

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

Type Constraint

SEQ {PERMUTATION (1,2,3), %
{PERMUTATION (1,2,3,*)}
Note [that the first constraint matches with incoming ASPs andfor PDUs that consist of a sequence of IN
valuels, 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 tyg
GER| The second constraint matchés any incoming ASP and/or PDU of type SEQUENCE OF INTEGER, {
tains fhe 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,

JENCE OF INTEGER

11.6.6 Attjbutes of values
11.6.6.1 Length

Length is an) operationfor matching that can be used only as an attribute of the following mechanisms: S
Complemerjt, Omit,. AnyValue, AnyOrOmit, AnyOne, AnyOrNone and Permutation.

in both tablilar and ASN 1 constraints, length may be specmed as an exact value or range in str|r

OF type. Per-

} contains the
mutation and
mutation shall

TEGER
e INTE-
hat con-

12,1,17}.

bpecific value,

g values and

SEQUENCEO
The boundaries shall be denoted by specmc non- negatlve INTEGER values. Alternatwely, the keyword
be used as a value for the upper boundary in order to indicate that there is no upper limit of length.

ding to table 4.
INFINITY can

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
exactly the specified value.

EXAMPLE 41 - Constraints using Value in combination with Length:

or PDU field is

Im Quuatl aint
IA5Btring “ab*ab” [13]

11.6.6.2 IfPresent

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

A constraint ASP parameter or PDU field that uses an IfPresent symbol as an attribute of another symbol matches

the corresponding incoming ASP parameter or PDU field if, and only if, the incaming ASP paramet
matches thhe symbol, or if the incoming ASP parameter or PDU field is absent.

NOTE - Thg AnyOrOmit symbol ( * ) has exactly the same meaning as ? IF_PRESENT

EXAMPLE 42 - Constraints using Value in combination with IfPresent:

Constraint
IA55tring OPTIONAL “abcdef” IEXPRESENT

12 Spegification of constraints using tables
12.1 Introduction

er or PDUY field

This clausé describes the specification of tabular constraints on Structured Types, ASPs and PDUs. It|describes how

single contraint tables can be used to specify canstraints on flat (unstructured) ASPs or PDUs and

how structured

constraintg can be specified by declaring constraints on Structured Types, defined in the Test Suite Types.

In annex ¢ additional tables are defined which allow many single constraint declarations in a single't

12.2 Strictured Type Constraint.Declarations

if an ASP jor PDU is defined using Structured Types, either as macro expansions 'or substructures,

bble:

constraints for

these ASHs or PDUs shall be similarly substructured. Structure constraint tables are very similar to PDU constraint

element values-farstructure constraints shall be provided in the format shown'in the follo

Nibn’g proforma:

Structured Type Constraint Declaration

Constraint Name : Consld&ParList

tructured Type : Structidentifier
efivation Path : /[DerivationPath]
1 [FreeText]

Element Name Element Value GO e

ConstraintValue&Attributes

Elemldentifier

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

Consld&ParlList ::= Constraintldentifier [FormalParlList]
Constraintidentifier ::= Identifier

Structidentifier ::= Identifier

DerivationPath ::= {Constraintldentifier Dot}+

Elemldentifier ::= Identifier

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

MatchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | ValuéList | ValueRange | SuperSet | SubSet |

Permytation
ConsRef ::= Constraintidentifier [ActualCrefParList ]
ActualCrefParlist ::= "(" ActualCrefPar {Comma ActualCrefPar} )"

277
278
279
213
214
215
216
217
218
37

219

Actual

Singl

Value
Range
Lower
To =
Upper

If an ASP or
name or a fie
in the corres
reference to
Structured T
in a correspo

Valuepttributes ::= [ValueLength] [IF_PRESENT]
Valuelength ::= SingleValueLength | RangeValuslength

refPar ::= Value | DataObjectidentifier | ConsRef

alueLength = "[" ValueBound "}"
Bound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalParldentifier
ValueLength ::= "[" LowerValueBound To UpperValueBound "]"
ValueBound ::= ValueBound
TO|".."
ValueBound ::= ValueBound | INFINITY

PDU definition refers to a Structured Type as a substricture of a parameter or field (i.e., with
Id name specified for it) then the corresponding censtraint shall have the same parameter
ponding position in the parameter name or field name column of the constraint and the val
B constraint for that parameter or field (i.e., for,that substructure in accordance with the de
pe). If the ASP or PDU definition refers to.a parameter or field specified as being of metaty
nding constraint the value for that parameter or field shall be specified as the name of a P}

or formal pa

12.3 ASP Constraint Declarations

The parame

meter.

r values for ASP constraints shall be provided in the format shown in the following profor

aparameter
pr field name
ue shall be a
finition of the
pe PDU then
U constraint,

ASP Constraint Declaration

Cq
A
D
Cd

nstraint Name :_Consid&ParlList
P Type N.ASP_Identifier
rivation Path \: [DerivationPath]
mments : [FreeText]

Parameter Name Parameter Value

ASP_ParldOrMacro ConstraintValue&Attributes

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 Consld&Parlist ::= Constraintidentifier [FormalParList]

191 Constraintldentifier ::= Identifier

128 ASP_ldentifier ::= Identifier

193 DerivationPath ::= {Constraintldentifier Dot}+

1832 ASP_ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol

133 ASP_Parld&Fullld ::= ASP_Parldentifier [Fullidentifier]

134 ASP_Parldentifier ::= Identifier

150 MacroSymbol ;= "<-"

197 GonstraintValue&Attributes ::= ConstraintValue ValueAttributes

198 ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef
199 Con
200 MatghingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | ValuelList | ValueRange | SuperSet. |.§ubSet |

277 ConpRef ::= Constraintidentifier [ActualCrefParList |

278 ActualCrefParlist ;== "(" ActualCrefPar {Comma ActualCrefPar} )"
279 ActyalCrefPar ::= Value | DataObjectidentitier | ConsRef

213 ValyeAttributes ::= [ValueLength] [IF_PRESENT]

214 ValyeLength ::= SingleValueLength | RangeValuelength

215 SingleValueLength ::="[" ValueBound ™"

216 ValdeBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalParldentifier
217 RanpeValuelength ::= "[" LowerValueBound To UpperValueBound "
218 LowprValueBound ::= ValueBound

37 Toi=TO|"."

219 UppprValueBound ::= ValueBound | INFINITY

In the tabular format a constraint is defined by specifying avalue and optional attributes for each PDY field. The fol-

Each field entry in the.field name column shall have been declared in the relevant PDU type definition. If any of
the original PDU figlds is defined as having both a short name and full identifier, the constraint shall not repeat
the fulllidentifief;

If the PDU definition refers to a Structured Type by macro expansion (i.e., with “<-" in place of|the PDU field
name)[then.in a corresponding constraint either:

- the individual elements from the Struciured Type shall be included directly within the constraints; or

- the macro symbol ( <- ) shall be placed in the corresponding position in the PDU field name column of the
constraint and the value shall be a reference to 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.
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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

[ PDU_Fielgiaoriiacio

Proforma 26 - PDU Constraint Declaration

SYNTAX DEFINITION:

190 Congld&Parlist ::= Constraintldentifier [FormalParList]
191 Conjlraintldentifier = Identifier
145 PDU|ldentifier ::= Identifier
193 DerivfationPath ::= {Constraintldentifier Dot}+
149 PDU|FieldldOrMacro ::= PDU_Fieldld&Fullld | MacroSymbol
151 PDUJFieldld&Fullld ::= PDU_Fieldidentifier [Fullldentifier]
152 PDU]Fieldidentifier ::= ldentifier
150 MacrpSymbol ::= "<-
197 ConstraintValue&Attributes ::= ConstraintValue ValueAttributes
198 ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef
199 ConstraintExpression ::= Expression
200 MatchingSymbol : -Complemen’(IOmlt|AnyVa|ue|AnyOrOm|t]ValueLlstlValueRangelSuperSetlSubSetI
Permutation
277 ConsRef ::= Constraintldentifier [ActualCrefParlist ]
278 ActuglCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} )"
279 ActuglCrefPar ::= Value | DataObjectidentifier | ConsRef
213 ValugAttributes ::= [ValuelLéngth] [IF_PRESENT] ’
214 ValuglLength ::= SingleValuelength | RangeValuelength
215 SingigValueLength ::= "[*ValueBound ""
216 ValugBound ::= Number | TS_ Parlden’nflerlTS Constldentn‘lerl FormaIParIdentlfner

217 Ran Valuel.efgth ::="[" LowerValueBound To UpperValueBound "]"
218 LowerValueBound ::= ValueBound
37 - To:z3 TO|LM"

219 UpperValueBound ::= ValueBound | INFINITY
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EXAMPLE 43 - A constraint, called C1, on the PDU called PDU_A

PDU Constraint Declaration

Constraint Name : C1
PDU Type : PDUA
Derivation Path
Comments

Field Name Field Value Comments
FIELD1 (4 .. INFINITY)
FIELD2 TRUE
FIELD3 “ASTRING®

12.5 Panameterization of constraints

Constraints may be parameterized using a formal parameter list. The actual parameters;are passed
froma corLstraints reference in a behaviour description.

EXAMPLE 44 - A parameterized constraint

to a 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, TR

JE)

12.6 Base constraints and modified constraints

For every|PDU type definition at Iéast one base constraint shall be specified. A base constraint sg
base, or default, values for each and every field defined in the appropriate definition. There may be
base congtraints for any particufar PDU {see annex D for examples).

When a cpnstraint is specified as a modification of a base constraint, any fields not re- specmed in the
straint will[default to thevaltues specified in the base constraint. The name of the modified constraint s
identifier. [The name‘ef-the base constraint which is to be modified shall be indicated in the derivatig
the constrgint header. This entry shall be left blank for a base constraint. A modified constraint can its|
In such alcasethe Derivation Path indicates the concatenation of the names of the base and prev

ecifies a set of
any number of

b modified con-
nall be a unique
n path entry in
elf be modified.
iously modified
building a mod-

constraintp, §eparated by dots ( . ) A dot shall follow the last modified constraint name. The rules for

ified constrairt-frer-a-base-constraintare:

a) if a parameter or field and its corresponding value is not specified in the constraint, then the value in 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 value specified in the parent constraint.

12.7 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

parameters 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 to replace or omit parts of ASN.1 constraints, to be used in modified constraints, are defined.

13.2 ASN.T Type Constraint Declarations
Both ASN.1 ASP constraints and ASN.1 PDU constraints can be structured by using references to ASN

Type constra
ASN.1 type ¢

specified in the format shown in the following proforma:

1 Test Suite

nts for values of complex fields. ASN.1 Test Suite Types are defined in the declarations pait of the ATS.
onstraint tables are very similar to ASP constraint tables. ASN.1 Type Constraint-Declaratjons shall be

ASN.1 Type Constraint Declaration

Cadnstraint Name : Consid&ParlList

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

Constraint Value

ConstraintValue&AttributesOrReplace

Proforma 27 - ASN.1 Type Constraint Declaration

SYNTAX DEF|NITION:

190
191
55

193
223
197
198
199
200

277
278
279
213
214
215
216
217
218

58

Consld&ParList ::= Constraintldentifier [FormatParlList]

Constraintldentifier ::= identifier

ASN1 | Typeldentifief:= Identifier

DerivationPath ::={Constraintidentifier Dot}+

ConstiaintValue&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement {Comma Replacemen
ConstiaintValue&Attributes ::= ConstraintValue VaiueAttributes

ConstiaintValue::= ConstraintExpression | MatchingSymbol | ConsRef

ConstrainfEXpression ;.= EXpression

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

Permutation

ConsRef ::= Constraintldentifier [ActualCrefParList ]

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

ActualCrefPar ::= Value | DataObjectldentifier | ConsRef

ValueAttributes ::= [ValueLength] [IF_PRESENT]

ValueLength ::= SingleValueLength | RangeValuel.ength

SingleValuelength ::= "[" VaiueBound "}"

ValueBound ::= Number | TS_Paridentifier | TS_Constidentifier | FormalParldentifier
RangeValusLength ::= "[" LowerValueBound To UpperValueBound "]"
LowerValueBound ::= ValueBound
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37 Tou=TO|"."

219 UpperValueBound ::= ValueBound | INFINITY

224 Replacement ::= (REPLACE Referencelist BY ConstraintValue&Attributes) | (OMIT ReferencelList)
225 ReferencslList ::= (ArrayRef | Componentldentifier | GomponentPosition) {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 defivation 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 thje ASN.1 con-
straint that is taken as the basis of this modification shall be referenced in the table imythe derivation path entry.

d) the constraint value,

where thé body of the ASP constraint table contains the ASN.1 Constraint Declaration with optiona] attributes. All
constraint values and attributes defined in 11.6 can be used in ASN.1 conistraints.

ASN.1 ASRH Constraint Declarations shall be specified in the format shown-in the following proforma:

ASN.1 ASP Constraint Declaration

Gonstraint Name : Consld&ParlList

ASP Type 1 ASP_ldentifier
Derivation Path : [DerivationPath]
Gomments : [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Proforma 28 - ASN.1 ASP Constraint Declaration

SYNTAX DHFINITION:
190 Congld&ParList ::= Constraintldentifier [FormalParList]

191 Constraintidentifior=-ldontifior

128 ASP_ldentifier ::= Identifier

198 DerivationPath ::= {Constraintldentifier Dot}+

223 ConstraintValue&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement {Comma Replacement}

197 ConstraintValue&Attributes ::= ConstraintValue ValueAttributes

198 ConstraintValue::= ConstraintExpression | MatchingSymbol | ConsRef

199 ConstraintExpression ::= Expression

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

277 ConsRef ::= Constraintldentifier [ActualCrefParlList ]

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

279 ActuaiCrefPar ::= Value | DataObjectldentifier | ConsRef
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213 ValusAttributes ::= [ValueLength] [IF_PRESENT]
214 Valuelength ::= SingleValueLength | RangeValueLength
215 SingleValuelLength ::="[" ValueBound "]"
216 ValueBound: —NumberlTS Parldentifier | TS_ Constldentlfuer|FormaIParIdentlfner
217 RangeValueLength ::= "[" LowerValueBound To UpperValueBound "]"
218 LowerValueBound ::=ValueBound
37 To:x=TO|"."
. 219 UpperValueBound ::= ValueBound | INFINITY
224 Replacement ::= (REPLACE Referencelist BY ConstraintValue&Attributes) | (OMIT Referencelist)
225 Referencelist ::= (ArrayRef | Componentidentifier | ComponentPosition) {ComponentReference}

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

13.4 ASN|1 PDU Constraint Declarations

PDU constriint tables are very similar to ASP constraint tables. ASN.1 PDU Constraint Declaratnons shgll be specified
in the formgt shown in the following proforma

ASN.1 PDU Constraint Declaration ~ ‘
Constraint Name : Consld&ParlList
gDU Type 1 PDU_lIdentitier
erivation Path : [DerivationPath]
Comments 1 [FreeTexi]

Constraint Value

ConstraintValue&AttributesOrReplace

Proforma29 - ASN.1 PDU COnétraint Declaration

SYNTAX DEFINITION:

190 Con:ld&ParList ::= Constraintidentifier [FormalParList]

raintldentifier ::= (dentifier

145 PDU]ldentifier .= identifier

193 DeriviationPath ;4 Constraintidentifier Dot}+ '

223 ConstraintValue&AttributesOrReplace : —ConstramtVaIue&Attnbutes|Replacement {Comma Replacemgnt}

197 ConstraintValue&Attributes ::= ConstraintValue ValueAttributes

198 Con ramtVaIue —ConstramtExpresswn | MatchingSymbol | ConsRef

200 MatchingSymbol : -Complement|Om|t[AnyVaIue|AnyOrOmltIVaIueLnsthalueRangelSuperSetISubSetl
Permutation \

277 ConsRef ::= Constraintldentifier [ActualCrefParL.ist ]

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

279 ActualCrefPar ::= Value | DataObjectldentifier | ConsRef

213 ValueAttributes ::= [ValueLength] [IF_PRESENT]

214 ValuebLength ::i= SingleValueLength | RangeValusLength

215 SingleValuelLength ::= "[* ValueBound ™"

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

217 RangeValuelLength ::= "[" LowerValueBound To UpperVaIueBound T

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

219 UpperValueBound ::= ValueBound | INFINITY

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

13.5 Parameterized ASN.1 constraints
ASN.1 constraints may be parameterized (see 12.5).

13.6 Modified ASN.1 constraints

ASN.1 constraints can be specified by modifying an existing ASN.1 constraint. Portions of a constraint can be respec-

ified to create a new constraint by using the REPLACE/OMIT mechanism.

Particular parameters or fields of a base or a modified constraint may be identified through a list of figld selectors in
order to replace their defined value by a new value, or to omit the defined value. A Referencelist-consjsts of the field
selector identifiers (defined in the corresponding type definition) separated by dots which uniquelyidentify a particular

(possibly structured) field within a PDU (or ASP). First level fields can be identified by a single sel
nested fielgls require the full path.

Replace vdlues shall be used only when a derivation path is specified. Full ASN.1 valtes shall be use
derivation path is not specified. Values that are REPLACEd or OMITted may be structured.

YNTAX DEFINITION:

224 Repjacement ::= (REPLACE Referencelist BY ConstraintValue&Attributes)|-(OMIT Referencel.ist)
225 Refgrencel.ist ::= (ArrayRef | Componentidentifier | ComponentPosition) {ComponentReference}

If a field bglongs to a SEQUENCE, SET or CHOICE structure, the\position of the field in parentheses

ctor, whereas

d only when a

3 méy be used

as a replagement for the field selector identifier. This technigque)shall be used where the identifier is fot provided in

the declargtion of the field.

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

13.8 ASR Parameter and PDU field names within ASN.1 constraints

When spegifying a constraint for an ASP orlRDU in ASN.1, the parameter or field identifiers defined
type definifion for SEQUENCE, SET and.CHOICE types may be used in order to identify the particulg
parameters or fields a value stands for..Ih the case of CHOICE types the identifiers identifying the v
used. For BEQUENCE types, parameter or field identifiers shall be used whenever the value defin
ambiguoug because of omitted values for OPTIONAL parameters or fields. For SET types, parameter
fiers shall be used in all cases:

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

in the ASN.1
r ASP or PDU
ariant shall be
ition becomes
or field identi-

ASN.1 PDU Type Definition
IDU Name : XY_PDU

Comment :

Type Definition

SET { field_1 INTEGER OPTIONAL,
field_2  BOOLEAN,
field_3 INTEGER OPTIONAL,
field_4  INTEGER OPTIONAL }
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62

Then a possible constraint is:

ASN.1 PDU Constraint Declaration

Constraint Name : CONS1
PDU Type : XY_PDU
Derivation Path

Comments

Constraint Value

{

field_1 5,
field 2 TRUE,

field 3 3

field_4 is not specified => omitted when sending

if identifier field_3 was not used it wouid be ambiguous whether 3 was the value of figld 3or

field_4, since both are OPTIONAL.
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14 The Dynamic Part
14.1 Introduction :
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”
14.2.1.2 The header shall contain the following information:

a) Test Case name,

giving ajunique identifier for the Test Case described in the table;

3

giving the full name of the lowest level to the group that contains the Test Case; that fullname shall gonform to the
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 structurg and test pur-
poses standard (if any) or equivalent part of the test suite standard (if any);

d) Default Reference,

an identifier (including an actual parameter list if necessary) of a-Default behaviour description,| if any, which
applies t¢ the Test Case behaviour description (see 14.4);

14.2.1.3 THe body of the table shall display the following colurans.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 label| column,
where lafpels can be placed to identify the TTCN-statements to allow jumps using the GOTO construgt (see 14.14);
¢) a behaviour description,

which degcribes the behaviour of the LT and/or UT in terms of TTCN statements and their paramefers, using the
tree notation (see 14.6), :

d) a constraints reference column,

where constraint references are'placed to associate TTCN statements in a behaviour tree with a reference to spe-
cific ASP|and/or PDU values defined in the constraints part (see clause 11);

€) a verdict column,
where verdict or resUit-information is placed in association with TTCN statements in the behaviour tree (see 14.17);
f)-an (opfonal) comments column,

this colurpn/s.used to place comments that ease understanding of TTCN statements by providing [short remarks
or referefées’to additional text in the optional detailed comments section;

The columns c), d), e) and f) shall be displayed in that order, from left to right. It is recommended that the mandatory
label column be placed at the left of the behaviour description. Alternately, the label column may be placed to the
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| Lapell — BehaviourDescription  |label | Constraints Bef | Verdict | Comments:

Alternat

[Lapel] StatementLine wve | [ConstraintReference] | [Verdict]

position
TreeHeader Label
column

H
1
1
H
+
t
]
|
]
E for the
E
StatementLine 5
|
]
]

Proforma 30 - Test Case Dynamic Behaviour

The alternafive position of the label column is shown in dotted lines.

Column hedders of this proforma can be abbreviated to-Ly'Cref, V and C. This enables the behaviour tfee column to
be as wide a@s possible in cases of phy3|cal paper size limitations.

SYNTAX DEFINITION:

233 TestGaseldentifier ::= Identifier
235 . TestGroupReference ::= [Suiteldentifier "/ {TestGroupldentifier "/"}
238 DefayltReference ::= Defaultldentifier{ActualParList]
299 ActudlParlL.ist ::= "(" ActualPar {Comma ActualPar } ")"
300 ActuaIPar := Value | PCO_ ldentufler
274 Label ::= ldentifier - -
286 State nenthe = (Event [Qualifier] [AssugnmentLlst] [TimerOps}) | (Quahfler [AssignmentL.ist] [TlmerOps]
(AssignmentList [TimerOps]) | TimerOps | Construct | ImplicitSend
- 264 TreeHeader ::= Treeldentifier [FormalParLlst]
265 Treelffentifier = identifier
266 FormalParList=="(" FormalPar&Type {SemiColon FormalPar&Type} ")"
267. FormglPar&Type ::= FormalParldentifier {Comma FormaIParIdentlfler} Colon FormaIParType
268 FormalParldentifier ::= Identifier
269 FormalParType .= Type | PCO_Typeldentifier | PDU
331 Type ::= PredefinedType | ReferenceType
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

Statement and Verdict

Test Casg Test Case

Statemer(t and Verdict

Statement and Verdict

Statement and Verdict

Statement

Statement

Statement Statement

Statement and Verdict

1: Unstructured Test Case Behaviour ‘ 2: Structured Test Case Behavipur
Figure 3 - Test Case Behaviour Structure

In TTCN this explicit modularization is expressed using Test Steps and the ATTACH construct.
14.2.4 Line numbering and continuation

Since lineg in the behaviour description, when printed,.faay be too long to fit on-one line it is necessary to use addi-
tional symbols to indicate the extent of a single behaviour line. There are two available techniques: S

a) indicake the beginning of a new behaviour line;'an extra line column is added as the leftmost column in the body
of the taple; there shall only be an entry in this column on those lines where a new behaviour line|starts; the line
numberd used shallbe 1, 2, 3, .... and the numbering shall not be restarted when local trees are deflned, i.e., there
is a unigue line number for each behaviour line of the behaviour table; -
NOTES ‘

1 The ling numbers can be used for logging purposes, to record unambiguously which behaviour line was exdcuted: - -
2 The ling numbers can be ugéd'as references in the detailed comments section. ' B

b) indicajte the continuatiert of lines; if a line is to be continued within the behaviour description colmn a hésh #)
symbol ghall be placediin the leftmost position of the behaviour column, on the line of the continuef text; it is rec-
ommended that thetext of the continued part adopts the same level of indentation as the line it is gontinuing.

If a line is continued in any column other than the behaviour description column the hash symbol i not required.
EXAMPLE 46 - Printing long behaviour lines

n PRI R N |
46.! NTLUINMIIITTITUSLY 1T

Nr | Label Behaviour Description Constraints Ref Verdict | Comments

L This is a TTCN statement that is too long to printon a Ref1
single line because the column is too narrow : o

2 This is the next statement line This is a constraint ref-
erencethat istoo long to
print on one line

3 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 $tep dynamic behaviour
14.3.1 Spedification of the Test Step Dynamic Behaviour table

The dynamiq behaviour of Test Steps is defined using the same mechanisms as for Test:Cases, except that Test
Steps can bg parameterized (see 14.7). Test Step dynamic behaviour tables are identicallto Test Case(dynamic be-
haviour tablegs, except for the following differences:

a) the tablg has the title "Test Step Dynamic Behaviour”;
b) the first |tem in the header is the Test Step name,

which is a tinique identifier for the Test Step followed by an optional list of-formal parameters, and thejr associated
types. These parameters may be used to pass PCOs, constraints or other'data objects into the root trge of the Test

Step;
¢) the secdnd item in the header is the Test Step Group Reference,

which givep the full name to the lowest level of the Test Step Library group that contains the Test $tep; that full
name shall| conform to the requirements of (see 8.3), and‘énd with a slash (/);

d) the third item in the header is the Test Step Objective;
which is an) informal statement of the objective of the Test Step.
14.3.2 The Test Step Dynamic Behaviour proforma
The Test Stgp dynamic behaviour shall be provided in the format shown in the following proforma:

Test Step Dynamic Behaviour

Tost Step Name : TesiStepid&Parlist

Group : TestStepGroupReference
Objective : FreeText

Default : [DefaultReference]
COmmenrs : {[FreeText]

Label Constraints Ref Verdict

Ladel Behaviour Description

Alternat
ive
position
for the
Label
column

[Label] StatementLine [ConstraintReference] | [Verdict]

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 TestStepld&ParlList ::= TestStepldentifier [FormalParList]

246 TestStepldentifier ::= Identifier

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

267 FormalPar&Type ::= FormalParldentifier {Comma FormalParldentifier} Colon FormalParType
268 FormalParldentifier ::= Identifier

269 FormalParType ::= Type | PCO_Typeldentifier | PDU

331 Typé¢ ::= PredefinedType | ReferenceType

248 TeslStepGroupReference ::= [Suiteldentifier "/"] {TestStepGroupidentifier "/"}
238 DefaultReference ::= Defaultidentifier [ActualParlist]

299 ActyalParList ::= "(" ActualPar {Comma ActualPar } ")"

300 ActyalPar = Value | PCO_ldentifier

286 StatpmentlLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps
ignmentList [TimerOps]) | TimerOps | Construct | ImplicitSend

Header ::= Treeldentifier [FormalParL.ist]

Identifier ::= Identifier

alParl.ist ::= "(" FormalPar&Type {SemiColon FormalPar&Type} ")"

alPar&Type ::= FormalParldentifier {Comma FormalParldentifier}.Golon FormalParType
alParldentifier ::= ldentifier

269 FormalParType ::= Type | PCO_Typeldentifier | PDU

331 Typ¢ = PredefinedType | ReferenceType

277 GongRef ::= Constraintldentifier [ActualCrefParList ]

278 ActyalCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"

279 ActyaiCrefPar ::= Value | DataObjectldentifier | ConsRef

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

282 Pasp:
283 Faill:=FAIL|F|"CFAIL")|"("F")"

284 Inconclusive ::= INCONC | I | (" INCONC")" | "("17)"
285 Resylt ::= Identifier

264 Tre
265 Tre
266 For
267 For
268 For

factored olit as default behaviour to this tree. Such Default behaviour descriptions are located in the
Library.

The dynantichehaviour of Defaults is defined using the same mechanisms as for Test Steps, except fc

). It often hap-
aviour may be
global Default

r the following

restriction

a) it is 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).
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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;

¢) the second item in the header is the Default Group Reference,

which gives the full name of the lowest level to the Default Group that contains the Default; that full na

me shall con-

form to the requirements of (see 8.4), and end with a slash (/);
d) the thirdl item in the header is the Default Objective,
which is ah informal statement of the objective of the Default.
14.4.3 The|Default Dynamic Behaviour proforma
The Default|dynamic behaviour shall be provided in the format shown in the following-proforma:

Default Dynamic Behaviour

Label
column

Default Name 1 Defaultld&ParList
Group : DefauitGroupReference
Objecti : FreeText
COmme‘Fs : [FreeText]
Lal)el Behaviour Description ! Label Constraints Ref Verdict
’ . Altevrnat - : .
[Lapel] StatementLine ve | [ConstraintReterence] | [Verdict]
position ' . .
for the

- Proforma 32 - Default Dynamic Behaviour -

The alternafjve position of the label column is shown in dotted lines.
Column. headers-of this proforma can be abbreviated to: L, Cref, V and C.

256 Defaultid&ParList ::= Defaultldentifier [FormalParlList]

257 Defaultidentifier ::= Identifier

266 FormalParList ::= "(" FormalPar&Type {SemiColon FormalPar&Type} ")
267 FormalPar&Type ::= FormalParldentifier {Comma FormalParldentifier} Colon FormalParType
268 FormalParldentifier ::= ldentifier ,
269 FormalParType ::= Type | PCO_Typeldentifier | PDU
331 Type ::= PredefinedType | ReferenceType

238 DefaultReference ::= Defaultldentifier [ActualParList]
299 ActualParlList ::= "(" ActualPar {Comma ActualPar } ")"
300 ActualPar ::= Value | PCO_ldentifier

274 Label ::= ldentifier
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286 StatementlLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOp:
(AssignmentList [TimerQOps]) | TimerOps | Construct | ImplicitSend

277 ConsRef ::= Constraintidentifier [ActualCrefParList ]

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

279 ActualCrefPar ::= Value | DataObjectldentifier | ConsRet

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

282 Passu=PASS|P|{"("PASS")"|"("P")"

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

284 Inconclusive ::= INCONC | 1| "(" INCONC ")" | "(" I ")"

285 Result ::= Identifier

14.5 Th

s |

The behayiour description column of a dynamic behaviour table contains the specification of thelg
TTCN staements that are deemed possible by the test suite specifier. The set of these combinatio
behaviour|tree. Each TTCN statement is a node in the behaviour tree.

14.6 The tree notation

Each TTCN statement shall be shown on a separate statement line. The statemenits,can be related
in two ways:

- as segliences of TTCN statements;
- as altefnative TTCN statements.

Sequencep of TTCN statements are represented one statement line after the other, each new TTCN s
indented dnce from left to right, with respect to its predecessor.

EXAMPLE 47 - TTCN statements in sequence:

EVENT_A
CONSTRUCT_B
EVENT_C

Statements at the same level of indentation andbélonging to the same predecessor node represent
ternative statements which may occur at thattime. Henceforth, this set of TTCN statements will be re
set of altefnatives, or simply alternatives.

EXAMPLE 48 - Alternative TTCN statements:

CONSTRUCT_A1
STATEMENT_A2
EVIENT_A3

EXlMPLE 49 -.Combining sequences and alternatives to build a tree:

EVENTAA
CONSTRUCT_B
EVENT C

ombinations of
hs is called the

to one another

tatement being

he possible al-
erred to as the

STATEMENT_D1
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
more than one statement line could be evaluated successfully. Since statement lines are evaluated

given moment
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 parameter lists
14.7.1 Introduction

Each behavipur description shall contain at least one behaviour tree. In order that trees may be unampiguously re-
ferred to (sugh as in an ATTACH construct) each tree has a tree name.

The first treq appearing within a behaviour description is called the root tree. The name of a 1ot tree ig the identifier
appearing inl the header of its dynamic behaviour table. That is, the tree name of the rootree of a Tept Step is the
Test Step Identifier for that Test Step, and likewise for roct trees in Test Case dynamic behaviours and Default dy-
namic behaviours.

Trees other than the root tree which appear within dynamic behaviour tables aretermed local trees. Lgcal trees are
prefixed by g tree header which contains the tree name.

261 RootTfee ::= {BehaviourLine}+
262 Locallree ::= Header {BehaviourLine}+

14.7.2 Trees with parameters

All trees, exgept Test Case root trees, may be parameterized:\The parameters may provide PCOs, corfstraints, vari-
ables, or other such items for use within the tree. Test Case root trees shall not be parameterized.

If a tree is pprameterized, then a list of formal paraméters and their types shall appear within parentt)eses directly
following the tree name. For example, the formal patameter list for a Test Step root tree shall appear within paren-
theses immadiately following the Test Step Identifier in the header of the Test Step dynamic behaviour fgble. Similar-
ly, the forma)] parameter list for a local tree shall appear immediately after the tree name in the tree hegder.

In constructing the formal parameter list, each formal parameter shall be followed by a colon and the name of the type
of the formal parameter. If more than oné formal parameter of the same type is present, these may be dombined into
a sub-list. When such a sub-list is used;the formal parameters within the sub-list shall be separated from each other
by a comma| The final formal parameter in the sub-list shall be followed by a colon and the formal pargmeter’s type.

When there |s more than oneformal parameter and type pair (or more than one sub-list and type pair), the pairs shall
be separateql from each otherby semi-colons.

Formal parameters may be of PCO type, ASP type, PDU type, structure type or one of the other predgfined or Test

If a formal parameter of a tree is type PDU then specific fields in the PDU shall not be referenced in the tree. If the
formal parameter is a specific PDU identifier, then specific fields in the PDU may be referenced in the free.

EXA E 51 - A Test Slep using formal parameters: EXAMPLE_TREE (L. TSAP; XINTEGER; Y:IINTEGER)
EXAMPLE 52 - A Test Step using a formal parameters with a sub-list: EXAMPLE_TREE (L:TSAP; X, Y:INTEGER)

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 PCQOs. 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 simplest form, an ASP identifier or PDU identifier follows the SEND symbol (! } for events to be

initiated by the

LTor UT,ora RECEIVE symbol (?) for events WhICh it is possuble for the LT.or UT to accept. The optional PCO

name is ngt proviaed.
EXAMPLE 53 - ICONreq or ?CONind
If more thgn one PCO exists in a test suite, then a PCO name appearing in the declarations part, o

parameter [list of the tree, shall prefix the SEND symbol or the RECEIVE symbol. The PCO.name is u
the PCO af which the test event may occur.

EXAMPLE 54 - L! CONreq or

14.9.2 Regeiving events

A RECEIVE event line evaluates successfully if an incoming ASP or PDU onythe specified PCO mat
line. A match occurs if the following conditions are fulfilled:

a) the ingoming ASP or PDU is valid according to the ASP or PDU type definition referred to by the
the event line. In particular, all parameters and/or field values shall be of the type defined, and sat
restrictions specified;

b) the A$P or PDU maiches the constraint reference on the event line;

¢) in casps where a qualifier is specified on the event ling, the qualifier shall evaluate to TRUE; thg
contain neferences to ASP parameters and/or PDU fields.

The incomjng event is removed from the PCO queue only when it successfully matches a RECEIVE
14.9.3 Sending events

A SEND event line with a qualifier is suceessful if the expression in the qualifier evaluates to TRU
SEND evepts are always successful. Theleutgoing ASP or PDU that results from a SEND event shall
as follows:

a) All ASP parameter and PDU field values shall be of the type specified in the corresponding defir]
satisfy any length restrictions:in‘the definitions;

b) the value of the ASP parameter and PDU fields shall be set as specified in the constraint reference
line (see|clause 11, 12wand 13 for an explanation of constructing ASPs or PDUs with constraints);

L? GONind

value sp
d) alt pa

cified inthe constraint, if any;
meters and/or fields in the outgoing ASP or PDU shall contain specific values or be explicit

r in the formal
sed to indicate

Ches the event
bvent name on
sfy any length
b qualifier may

event line.

E. Unguatlified
be constructed

ittons, and will
d on the event
corresponding

y omitted prior

to completion of the SEND event.

Generation of an ASP parameter or PDU field value by either the constraints or assignments that violates the

declared type and length restrictions shall cause a test case error.
14.9.4 Lifetime of events

Identifiers of ASP parameters and PDU fields associated with SEND and RECEIVE shall be used on
ASP parameter and PDU field values on the statement line itself.

ly to reference

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
following rules regarding test execution:

f the tree, the LT or UT remains on the first level of indentation until an event matches. If
an event [s to be initiated the LT or UT initiates it; if an event is to be received, it is said to match only if a received
real event occurs and matches the event line;

b) once an event has matched, the LT or UT moves to the next ievel of indentation. No returnto ajprevious level
of indentgtion can be made, except by using the GOTO construct;

¢) event lines at the same level of indentation and following the same predecessor eventiline represent the possible
alternatives which may match at that time. Alternatives shall be given in the or@er-that the test puite specifier
requires the LT or UT to attempt either to initiate or receive them, if necessary, tepeatedly, until onelmatches,

EXAMPLE 57 - lllustration of a TTCN behaviour tree
Supgose that the following sequence of events can occur during a test whose.purpose is to establish a copnection,
exchpange some data, and close the connection. The events occur at the lower tester PCO L:

a) CONNECTrequest, CONNECTconfirm, DATArequest, DATAindication, DISCONNECTrequest;
Progfess can be thwarted at any time by the IUT or the service-provider. This generates two more sequepces:
b) CONNECTrequest, GONNECTconfirm, DATArequest, DISCONNECTindication;
c) CONNECTrequest, DISCONNECTindication.

The {hree sequences of events can be expressed as a TFCN behaviour tree. There are five levels of altenatives,
and ¢nly three leaves (a to ¢), because the SEND events L! are always successful. Execution is to progrgss from
right (sequence), and from top to bottom (alternatives). The following figure illustrates this progresgion, and
the principle of the TTCN behaviour tree:

progression of time .

[

a EXAMPLE-TREE (L:NSAP)

t L! CONNECTrequest

e L

; —=L.?2 CONNECTconfirm

;e\ |——> L! DATArequest

i o »L? DATAindication

\é |———DL! DISCONNECTrequest a)
s ‘ L? DISCONNECTindication b)
‘ L L? DISCONNECTindication o)

There are no lines, arrows or feaf names in TTCN. The behaviour tree of the previous example would be represented
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 Request ...
2 L? CONNECTconfirm CC1 ... Confirm
3 L ! DATArequest DTR1 Send 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 alterr
erational ¢

trying to match one of a set of alternatives. This implies that snapshat semantics are used for recei

TIMEQUT
which TiM

tives.
14.9.5.3

In order tq
a) a Tes

of Testi

shall on

only by

Restrictions on using events
avoid test case errors the following restrictions apply:

ent lineg

ative statements at the current level of indentation are processed-in their order of appeargnce. TTCN op-
bemantics (see annex B) assume that the status of any of the_everits cannot change during

the process of
ved events and

s L.e., each time around a set of alternatives a snapshotistaken of which events have begn received and
EOUTs have fired. Only those identified in the snapshafican match on the next cycle throligh the alterna-

t Case or Test Step should not contain behaviour where the relative processing speed of the MOT (Means
ng) could impact the results. To preventsuch problems, a RECEIVE, OTHERWISE or TIMBOUT event line
ly be followed by other RECEIVE, OTHERWISE and TIMEOUT event lines in a set of alfernatives. As a
conseqiience, Default trees shall contain©nly RECEIVE, OTHERWISE and TIMEOUT ev
of alternjatives.

b) Oncsy

on the first set

there is an event on a PCO\queue or a timeout in the timeout list, it can be removed from the queue or list
a successful match of the related TTCN statement.In the case of a set of alternatives that includes

RECEIVE statements, the set of expected incoming events shall be fully specified. This means that it shall be a
test cage error if, duringlexecution, no match of any of the RECEIVE statements occurs ang yet execution
progresges to the next level of alternatives because of a TIMEOUT which occurred after an ASP of PDU, that was
not spegified in the.set of RECEIVE statements, was received on any one of the relevant PCO qugues
EXAMPLE 595 An incomplete set of RECEIVE events
PARTIAL_TREE
PARTIAL_TREE IASTART T
IASTARTT 7B
7B ? OTHERWISE FAIL
?TIMEOUT T TIMEOUT T
IC IC
?D 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:

73


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

ISO/IEC 9646-3 : 1992(E)

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 PD

U or ASP. For this purpose, the implicit send event is defined, with the following syntax:

SYNTAX DEFINITION:
2900 ImplicitSend ::= "<" IUT "{" (ASP_ldentifier | PDU_ldentifier) ">"

The IUT in the syntax takes the place of the PCOidentifier used with a normal SEND or RECEIVE, indicating 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., there is

no specificati

An IMPLICIT]
at the same |

An IMPLICIT
or PDU at th

For every IM
PIXIT proforn

An IMPLICIT]
An IMPLICIT
od.

NOTE 1 - For
would be perni
be achieved b
to get the IUT

PN of what 1S done 1o the 10T 1o trigger this Teaction, onty a specificationof theTequired 1e

SEND event is always considered to be successful, in the sense that any alternativescod
vel of indentation as the IMPLICIT SEND are unreachable.

SEND shall be used only where the relevant OSI standard(s) permit the IUT to send the s
t point in its communication with the LT.

LICIT SEND in a test suite, the test suite specifier shall create and reference a question
na that permits indication of whether the IMPLICIT SEND can be invoked on demand.

SEND event shall not be used unless the test method being used\is.one of the Remote T
SEND event shall not be used unless the same effect could have'been achieved using the [l

example, when testing a connection-oriented Transport Protocolimplementation, if this restriction
issible to use IMPLICIT SEND fo get the IUT to initiate a CR-TRDU because in the DS test method th

to initiate an N-RstReq ASP because that effect could-not be controlled through the Transport Ser

The reason fo
the relevant p

When an IMPLICIT SEND event is specified, the associated internal events within the lUT necessary to

quirements

The semanti¢s of IMPLICIT SEND is that the SUT shall be controlled as necessary in order to cause th
the specified| ASP or PDU. The way in which:the SUT is to be controlled should be specified in the Pl
mentation referenced by the PIXIT).

Neither a fingl verdict nor a preliminary result shall be coded on an IMPLICIT SEND event.

At an approgyiate point following an IMPLICIT SEND, there should be a RECEIVE event to match the
that should, as a result, have beernrsent by the IUT.

this restriction is to prevent Test Cases from requiring,greater external control over an IUT than is
tocol standard.

the standard for the protocol being tested are also performed, e.g., set timer, initialize st3g

pction itself.
2d after, and

pecified ASP
in the partial

pst Methods.
S test meth-

Hid not exist it
at effect could

/ getting the UT to send a T-CONreq ASP. On the other hand, it would not be permissible to use IMPLICIT SEND

ice boundary.
brovided for in

meet the re-
te variables.

(IT (or docu-

ASP or PDU

EXAMPLE 60 - EXAMPLE use of IMPLICIT SEND
Test Case Dynamic Behaviour

Test Casp Name_.:" IMP1

Group : TTCN_EXAMPLES/IMPLICIT_SEND1/

Purpose : A patrtial tree to illustrate the use of IMPLICIT SEND.

Default

Comments
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
5 <IUT!CR > CR1
6 L? CR CR1
7 LICC CC1
12 L? OTHERWISE
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14.9.7 The OTHERWISE event

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_ldentifier | FormalParldentifier] "?" OTHERWISE

OTHERWISE is used to denote that the LT or UT shall accept any incoming event which has not previously matched

one of the alternatives to the OTHERWISE.

If more than one PCO exists in a test suite, then a PCO name appearing in the declarations part, or in the formal

parameter list of the tree, shall prefix the OTHERWISE. The PCO name is used to indicate the PCO at

event may E:SCU?. TAComMINg events, Inciuding OTHERWISE, are considered only in terms of INe given
EXAMPLE 61 - Use of OTHERWISE with PCO identifiers: '

PARTIAL_TREE

PCO1? A
PC)27? B PASS
PCP1?C INCONC

PCP2? OTHERWISE FAIL

Assyme no event is received at PCO1, then receipt of event B at PCO2 results ina PASS verdict. Recei
othef event at PCO2 results in a FAIL verdict.

Due to the significance of ordering of alternatives, incoming events which'dre alternatives following an
OTHERWISE on the same PCO will never match.

EXAMPLE 62 - Incoming events following an OTHERWISE:

PARTIAL_TREE

PCO1?7 A PASS
PCO1? OTHERWISE FAIL
PCP1?C INCONC

The OTHERWISE will match any incoming event other than A. The last alternative, ?C, can never be maj
14.9.8 The TIMEOUT event
The TIMEQUT event allows expiration of atimer, or of all timers, to be checked ina Test Case. When &
{conceptually immediately before a snapshot processing of a set of alternative events), a TIMEOUT ¢

into a timequt list. The timer becomegs-immediately inactive. Only one entry for any particular timer may
list at any gne time. Since TIMEQUT is not associated with a PCQO, a single timeout list is used.

When a TINIEOUT event is processed, if a timer name is indicated, the timeout list is searched, and if
eout event matching the timer name, that event is removed from the list, and the TIMEQUT event suc

If no timer pame is indicated, any TIMEOUT event in the timeout list matches. The TIMEQUT event s
list is not empty. Whien this occurs, the entire timeout list is immediately emptied.

TIMEOUT has thefollowing syntax:

which the test
PCO.

bt of any

unconditional

ched.

timer expires
vent is placed
appear in the

there is a tim-
ceeds.

Licceeds if the

SYNTAX DHFINITION:

293 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 TTCN expressions

14.10.1 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) Test Suite Parameters;

b) Test Suite Constants;

c) Test suite and Test Case Variables;

d) Formal parameters of a Test Step, Default or local tree;
) ASPs and PDUs (on event lines).

Any variablgs occurring in Boolean expressions and/or on the right hand side of an assignment shall.o
unbound variable is used this is a test case error. ,

SYNTAX 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

Exprgssion ::= SimpleExpression [RelOp SimpleExpression]
Simp|eExpression ::= Term {AddOp Term}

Liter: IVaIue := Number | BooleanValue | Bstring | Hstring | Ostrmg | Cstring
Number +:= (NonZeroNum {Num} ) | 0

Non eroNum x=1]2|3|4|5|6[7|8|9

Num [::= 0 | NonZeroNum

BoolganValue ::= TRUE | FALSE

Bstring = "" {Bin | Wildcard} ™" B

Bin:=0]1

Hstring ::= """ {Hex | Wildcard} ™" H

Hex f=Num|A|B|C|D|E|F

Ostring ::= ™" {Oct | Wildcard} ™" O

Oct := Hex Hex

Cstring == """ {Char | Wildcard | "\"} ™"

Char|::= /* REFERENCE - A characterdefined by the relevant character string type */
Wildgard : -AnyOnelAnyOrNone

AnyQne :="?" .

AnyQrNone ::

Datal bjectReference :=(DataObjectldentifier {ComponentReference}
DataDbijectldentifier ::=T$_Parldentifier | TS_Constidentifier | TS_Varldentifier | TC_Varldentifier | Formc
ASP [Identifier | PDU Identifier

ComponentReference ::= RecordRef | ArrayRef | BitRef

RecordRef ::= Dot (Componentldentifier | PDU_Identifier | Structldentifier | ComponentPosition)
Componentidentifier ::= ASP_Parldentifier | PDU_Fieldldentifier | Elemidentifier | ASN1_ldentifier
ComponentPosition ::= "("Number")”

e bound. If an

IParldentifier |

Arra\l of ==Dot "{" (‘nmpnnnnﬂ\lnmbnr "]"

ComponentNumber ::= Expression

BitRef ::= Dot (Bitidentifier | "[" BitNumber "]")
Bitidentifier ::= Identifier

BitNumber ::= Expression

OpCall ::= TS_Opldentifier ( ActualParList | "(" ")")
AddOp ::="+"|""| OR

MultiplyOp == "*"| "/"| MOD | AND

UnaryOp ::="+"| "-" | NOT

RelOp::="="|"<" | ">" | "<>" | ">=" | "<="
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14.10.2 References for ASN.1 defined data objects
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 ::= RecordRef | ArrayRef | BitRef

311 RecordRef ::= Dot (Componentidentifier | PDU_ldentifier | Structldentifier | ComponentPosition)
312 Componentldentifier ::= ASP_Parldentifier | PDU_Fieldldentifier | Elemldentifier | ASN1_ldentitier
314 ComponentPosition ::= "("Number")”

315 ArrpyRef == Dot "[" ComponentNumber "]’

316 ComponentNumber ::= Expression

An index ¢nclosed in square brackets is used to refer to a component of an ASN.1 SEQUENCE OF gr SET OF type.

The first component has the number zero.

The exprgssion shall evaluate to a non-negative INTEGER.
EXAMPLE 64 - Component references

Example_type ::= SEQUENCE {

field_1  INTEGER,

field_2  BOOLEAN,
OCTET STRING }

If var1 is of ASN.1 type Example_type, then we could write:
varft .field_1 which refers to the first INTEGER-field
varfl .(3) which refers to the third (unnamed) field

EXAMPLE 65 - PDU Field references

XY_PDUtype ::= SEQUENCE {

user_data OCTET STRING,

Onla statement line that'contains XY_PDUtype, we could write:  L? XY_PDU (buffer := XY_PDUtypd.user_da-

ta) ‘ ‘
The index| notation isaised to refer to elements (bits) of the ASN.1 BITSTRING type. BITSTRING is [assumed to be
defined ag SEQUENCE OF {BOOLEAN]. If certain bits of a BITSTRING are associated with an identifier (named bit)
then eithey the-dot notation or this identifier shall be used to refer to the bit.

SYNTAX QEFINITIQN:

317 BitRef ::= Dot (Bitldentifier | "[" BitNumber "]")
318 Bitldentifier ::= Identifier
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 ASPo i i i ' [ wi
There is no ghange of order of the elements ina SET or SET OF by any opera’uon 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

same value.

fields or ele-

ments of Strlictured Types defined in tabular form. To specify a reference to a parameterfield or element the data

object identifier shall be followed by a dot ( . ) and a parameter, field or element identifier.

Where a parpmeter, field or element is defined to be a true substructure of a type defined in a Structure
a reference 1o the elements in the substructure shall consist of the reference to the parameter, field or €
tifier followed by a dot and the identifier of the item within that substructure.

Where a structure is used as a macro expansion, the elements in the structure shall be referred to as if it
ed into the sfructure referring to it.
If a parametgr, field or element is defined to be of metatype PDU no reference shall be made to fields
structure.
14.10.4 Assgignments
14.10.4.1 Introduction
Test events nay be associated with a list of assignments and/or a qualifier. Assignments are separateq
and the list i$ enclosed in parentheses.
SYNTAX DEHINITION:
301 Assig:[mentList = "(" Assignment {Comma Assignment} ")"
302 Assignment ::= DataObjectReference “="Expression

During execlition of an assignment the-right-hand side shall evaluate to an element of the type of the Ig

The effect off an assignment is to:bind the Test Case or Test Suite Variable (or ASP parameter or PDL
value of the gxpression. The expression shall contain no unbound variables.

All assignmgnts occur in the order in which they appear, that is left to right processing.
EXAMPLE 67 - useof assignments with event lines:

H Type table,
lement iden-

was expand-

of that sub-

| by commas

ft-hand side.
J field) to the

(Y:=0, X:=Y, A fiold1:=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;
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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 Ieft hand side of an assignment

it shall become bound to the value of the right-hand side without padding. Padding is only necessary
able is of a fixed length string type.

14.10.5 Qualifiers

An event
fication shgll be taken to mean that the statement is executed only if both the event matches and the
ates to TRUE.

If both a quialifier and an assignment are associated with the same event, then the qualifier'shall ag
term in it bging evaluated with the values holding before execution of the assignment.

288 Qualifier ::= "[" Expression "]"

14.10.6 Eyent lines with assignments and qualifiers
An event may be associated with an assignment, a qualifier or both. If af-event is associated with a

when the vari-

nt. This quali-
hualifier evalu-

pear first, any

N assignment,

the assigninent is executed only if the event matches. If an event is associated with a qualifier, the event may match

only if the qualifier evaluates to TRUE. If an event is associated with both, the event may match only]
evaluates o TRUE, and the assignment is executed only if the event matches.

If a RECEIVE event is qualified and the event that has occurréd potentially matches the specified ¢

a) on a §END event all assignments are performed affer the qualifier is evaluated and before the £
transmitted,

b) on SEND events assignments are allowed for the fields of the ASP or PDU being transmitted;

¢) on a RECEIVE event assignments are performed after the event occurs and cannot be made to fig
or PDU just received.

An assignnpent to a constraint ASP parameter, PDU field or structure element in the behaviour part will
straint values on a SEND event line.

EXAMPLE 68 - Use of a qualified SEND event:

PARTIAL_TREE
IA[X=3]
B

if the qualifier

vent, then the
erence to ASP
event that has

\SP or PDU is

Ids of the ASP

overwrite con-

Processing these alternative SEND events the tester will send A only if the value of the variable X is 3. Otherwise

it will send B.

EXAMPLE 69 - Using OTHERWISE, qualifiers and assignments:
The OTHERWISE event may be used together with qualifiers and/or assignments. If a qualifier is used, t

his Bool-

ean becomes an additional condition for accepting any incoming event. If an assignment statement is used, the

79


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

ISO/IEC 9646-3 : 1992(E)

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 verdict.
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
the CharacterString variable: Reason. If an event is received at PCO2 that satisfies neither of these scenarios then

the fin

14.11 Psgudo-events

It is permitt
tree, witho

The meanirlg of such a pseudo-event is as follows:

a)ifonly
qualifier
thisisat

b) if only
and/or th
c) if assig
and the a

A set of ope
as stand-alq

Timer operations can be applied to:
Hual timer, which is specified by.following the timer operation by the timer name;
5, which is specified by omitting-the timer name.

--an indivi
- all timers

It is assumg
cancelled a
TIMER. Mo

the operatigns by commas. ,
br operation appears on the same statement line as an event and/or a quallfjer the timer dperation shall

When a tim
be executeq

SYNTAX DE

325 Time
326 Time

| OTHERWISE will match.

d to use assignments, qualifiers and timer operations by themselves on a statement fine i
any associated event. These stand-alone expressions are called pseudo-events:

qualifier is specified: the qualifier is evaluated and execution continues with subsequent b
aluates to TRUE; if it evaluates to FALSE the next alternative is attempted. If no alternati

St case error.

ssignments and/or timer operations are specified: the assignments shall be executed frg
timer operations shall be executed from left to right;

ments and/or timer operations are specified preceded by a-qualifier: the qualifier shall be
signments and/or timer operations shall-be evaluated-anly if the qualifier evaluates to TR
er management:
oduction

rations is used to model timer management, \These operations can appear in combination
ne pseudo-events.

d that the timers used in(ajtest suite are either inactive or running. All running timers. are

e than one timer gpération may be specified on a event line if necessary. This is |nd|cated

if, and only’if, the event matches and/or the qualifier evaluates to TRUE.
FINITION:
[Ops = TimerOp {Comma TimerQOp}

the end of each Test.Case. There are three predefined timer operations: START, CANCE

in a behaviour

haviour, if the
e exists, then

m left to right

pvaluated first
JE.

with events or

automatically
L. and READ-
by separating

Op = StartTimer | CancelTimer | ReadTimer

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 an expiry

time (i.e., duration) for a timer that overrides the default value specified in the timer declarations.
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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
ative value.

Any variables occurring in the expression specifying the optional timer value shall be bound. If an un
is used this is a test case error.

a zero or neg-

bound variable

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:

START T0

from the timeout list. If the timer name on the CANCEL operation-is omitted, all running timers becon
the timeodt list is emptied.
Cancelling an inactive timer is a valid operation, although it does not have any effect.

EXAMPLE 71 - Some uses of CANCEL timer:
whgre the Ti are timer identifiers:

CANCEL

CANCEL TO

CANCEL T1, CANCEL T2
CAINCEL T1, START T3

14.12.4 The READ TIMER operation

The REAQTIMER operation isused to retrieve the time that has passed since the specified timer wag
store it intg the specified Tiest Suite or Test Case Variable. This variable shall be of type INTEGER.-
assigned tp the variable is.interpreted as having the time unit specified for the timer-in its declaration.
applying the READTIMER operation on an inactive timer will return the value zero.

330 ReddTimer'::= READTIMER Timerldentifier "(" DataObjectReference”)"

nd started. Any

Bnt is removed
ne inactive and

started and to
The time value
By convention,

117 Timpridentifier ::= ldentifier
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EXAMPLE 72 - Using READTIMER:

START TimerName (TimerVal)
?EVENT_A :
+Tree_A
?EVENT_B
+Tree_B
?EVENT_C
READTIMER TimerName (CurrTime)
+Tree_C
?TIMEOUT TimerName

IfEV
since
Tree_|C may use the value of this Test Suite or Test Case Variable.

EXAMPLE 73 - READTIMER used in combination with other timer operations:
READTIMER T1 (PASSED_TIME), CANCEL TH1
READTIMER T1 (V1), START NEW_TIMER (V1)

14.13 The|ATTACH construct

14.13.1 Intfoduction

Trees may Re attached to other trees by using the ATTACH construct, which has the syntax:

296 Attac

== "+" TreeReference [ActualParList]

eference ::= TestStepldentifier | Treeldentifier
Parl.ist ::= "(" ActualPar {Comma ActualPar } ")"
Par ::= Value | PCO_ldentifier

298 TreeH
299 Actu:l
300 Actu

nd Test Case Variables are global to bpth the tree that does the attachment (the main tre
i.e., any changes made to variables.in'an attached tree also apply to the main tree. Tree att
structs shalllappear on a statement line by themselves.

14.13.2 Scope of tree attachment

Behaviour descriptions may contain mare than one tree. However, only the first tree in the behaviour
accessible flom outside the behaviour description. Any subsequent trees are considered to be Test Ste
behaviour description, and thus et externally accessible.

It should be|noted that only Test Cases are directly executable, while Test Steps are executed only if
Test Case,
attached Tept Steps). Test Cases are not attachable.

Tree refererjce may be Test Step [dentifiers or tree identifiers, where

a) a Test $tep'ldentifier denotes the attachment of a Test Step that resides in the Test Step Library;
is referenged by its unique identifier;

Test suite a
tached tree,

ENT_C is received prior to expiration of the timer named by TimerName, the amount of time which-hag
starting the timer will be stored in the Test Case or Test Suite Variable CurrTime. The behaviour contamed in

passed

b) and the at-
hchment con-.

description is
bs local to the

attached to a

r to a Test Step.whose point of attachment can be traced back to a Test Case (either direclly or via other

the Test Step

b) a tree identifier shall be the name of one of the trees in the current behaviour description; this is attachment 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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EXAMPLE 74 - Partitioning a large tree into two smaller trees:.

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

This operation can be performed not only on the main behaviour tree of the Test Case (the root treg)but also on the
Test Steps|detached from it. The attached tree will either be a local tree or a member of the TestStep Library.

Tree attachiment can be defined in a more general way than the mere re-insertion of completé Test Steps:

- An attaghed tree need not contain full paths down to the leaves of the tree it is attached«o (its calling tree). Rather,
some sulpsequent behaviour common to all paths of the attached tree may be specified in the calling tree, namely
as behaviour subseqguent to the attachment line.

- Some (pven top level) lines of the attached Test Step may again have the\form +SOME_SUBT

the attachment of further Test Steps.

- Attach
14134 T
14.13.4.11

Test Steps may be parameterized.
e meaning of tree attachment
he following list defines the tree attachment execution.semantics:

a) The atfachment line (e.g., +STEP}) in the behaviour tree (e.g., TOP_TREE) is formally one (e g., A
set of altgrnatives:
(A1, \ Ai’ s An)
Attaching STEP in this position means expanding the TOP_TREE by inserting the Test Step STER
tives, e.g., (B g Bm) into this sequence,.yielding a new sequence:
(A1, A(i-1)’ B1, Bm’ A(i+1)’ An)
of alterngtives. Any subsequent behaviour to the Bs will be attached together with them.
EXﬂMPLE 75 - Expansion.of a Test Step:
TOP_TREE STEP TOP_TREE
A B1 A
1 Bi1 A1
STEP B2 B1
3 and is equivalent to: B11
B2
A3

E, calling for

in an ordered

's top alterna-

b) Any behaviour subsequent to the +STEP line in the tree will become behaviour subsequent kto all the ieaves of
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 parameter list is used on an ATTACH construct, then the actual parameter shall be substituted
for each corresponding formal parameter using simple textual substitution. This substitution shall take place accord-

ing to the folfowing Scoping Tutes:
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 all accurrenges 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; gnd
B) each actual parameter shall evaluate to an element of its corresponding-formal parameter typ

EXAMPLE 77 - Substitution of parameters:

TOR_TREE (L:NSAP; U:TSAP) and STEP (PCO:TSAP; X,Y;INTEGER)
LICONreq (M:=1) PCO?CONind (X: = Y)

4 STEP(U, M, 2)

o

. . . |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/
Objectivp : 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)
LOCAL(F:INTEGER) -
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 tree atfachment works recursively (STEP may contain a +SOME_OTHER_TREE line) thetree expansion seman-
tics may mever lead to a tree free of attachment lines.

EXAMPLE 80 - A legal recursive tree attachment:

TOP_TREE STEP TOPTREE
A Cc A
+ STEP + TOP_TREE one expansion C
B D is equivalent to: + TOP_TREE
and B
D
B

A tree shall not attach itself, either directly or indirectly, at its\top level of indentation.

NOTE - It {s unnecessary to expand either any Test Step that will not be executed, or any alternatives beyond the current level
until an alternative from the current level has been selected:

EXAMPLE 81 - An illegal recursive tree attachment:

TOP_TREE STEP TOP_TREE
A ¢ A
+ BTEP 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 expapsion of Defaults in a tree shall be completed before this tree is attached anywhere (see 14.18.2).
NOTE - Sgecial care.has 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-placedHnthetabels-ecolumn-on-any-sta emen ire-rthe-behaviourtree:
NOTE 1 - Whenever an entry is executed in the behaviour tree for which a label is specified, that label should be recorded 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 Casg Name : GOTO_EX1
Group : TTCN_EXAMPLES/GOTO_EXAMPLE1/
Purpose ¢ Toillustrate use of labels and GOTO.
Default : '
Commentis
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1| LA[ {1 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
Detailed Comments:
This exampjle shows a jump to LA. From the same position in thattree it would also be allowed to jump to LB or LD, but it wquld not be
allowed 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 i LC or LE (because these are not the first of a set.of alternatives).

14.15 The REPEAT construct

This subclause describes a mechanism-10 be used in behaviour descriptions for iterating a Test Stepla number of
times. The syntax of this REPEAT conistruct is:

SYNTAX DEF|NITION:
297 Repeat .= REPEAT TreeReference [ActualParList] UNTIL Qualifier

The tree refgrence 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 {o by the tree
reference, is|executed:-"Then, the qualifier is evaluated. If the qualifier evaluates to TRUE, execution of the REPEAT
construct is gompleted. If not, the tree is executed again, followed by evaluation of the qualifier. This grocess is re-
peated until thequalifier evaluates to TRUE.

The REPEAT construct can always be executed and will normally be the last alternative of a series of TTCN state-
ments at the same level of indentation, as allowed by 14.9.5.3 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
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 (FLAG:=FALSE) '
2 A At
3 REPEAT STEP1 (FLAG) UNTIL [FLAG] '
4 D D1 PASS
i STEP1 (F:BOOLEAN)
' 5 7B (F:=TRUE) B1
6 ?C(F:=FALSE) C1

Detailgd Comments: :
This exgmple describes a test that is capable of receiving an arbitrary number of C evénts ‘at the lower tester PCO, unfil the awaited
messagp B is received.

14.16 The Constraints Reference
14.16.1 Purpose of the Constraints Reference column

n allows references to be made to a specific constraint placed on an ASP or PDU. Such ponstraints are
defined inlthe constraints part (see clause 11, 12 and 13). The constraints reference shall be present in conjunction
, IMPLICIT SEND and RECEIVE. A constraints reference is optional if an ASP has no pargmeters. It shall

SYNTAXD

277 ConsRef ::= Constraintldentifier [ActualCrefParList ]
278 ActljalCrefParList = "(" ActualCrefPar {Comma ActualCrefPar} ")"
. 279 ActyalCrefPar = Value | DataObjectidentifier | ConsRef

EXAMPLE 84 - A constraint reference without a parameter list:

N_SAP? CR.PDU CR1

14.16.2 Passing.parameters in Constraint References

A constraint reférence may have an optional parameter list to allow the manipulation of specific constrgint values from
the behaviouriree.

The actual parameter Tist shall fulfil the following:
a) the number of actual parameters shall be the same as the number of formal parameters; and
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‘preliminary result, which shall be given in parentheses;
- or an explicit final verdict.
An entry, of either type, shall not occur on an empty line, or on the following TTCN statements:
a) an AT[ACH construct;
b) a REPEAT construct;
¢) a GOTPD;
d) an IMRLICIT SEND
SYNTAX DEFINITION:

281 Verdjct ::= Pass | Fail | Inconclusive | Result
282 PasJ =PASS |P|"("PASS )" ["("P ")

283 Failf=FAIL|F|"C"FAIL")"|"("F")"

284 Incofclusive ::= INCONC | 1| "{" INCONC ")" | "("1™)"
285 Resyit ::= Identifier

NOTE - During Test Case execution, whenever an entry in a behaviour tree occurs for which there is a oorresponting entry in the
verdict colunn of the abstract Test Case, that verdict column infermation is intended to be recorded in the conformaince log in such
a way that it fis associated with the record of that entry in the.behaviour free.

14.17.2 P:Eiminary results

A predefingd variable called R is available in each Test Case to store any Intermediate results. R can take the values
pass, fail, inconc and none. These values are-predefined identifiers and as such are case sensitive.

R may be ysed wherever other Test Case Variables may be used, except that it shall not be used on the left-hand
side of an agsignment statement. Thus, it is a read-only variable, except for the changes toits value caysed by entries
in the verdi¢t column (as specified below).

If a prelimirfary result is to be specified in the verdict column it shall be one of the following:
a) (P) or {PASS), meaning_that some aspect of the test purpose has been achieved;

b) (1) or (INCONC), meaning that something has occurred which makes the Test Case mconcluswe foy some aspect
of the tes} purpose; .

¢) (F) or {FAIL),\meaning that a protocol error has occurred or that some aspect of the test purposé has resulted
in failure.
NOTE 1 - PASSor P FAtEorFandtiNCONCortarekeywords thatareusedHimthe verdicts cotummromty—Thepredefined identifiers

pass, fail, inconc and none are values that represent the possible contents of the predefined variable R. These predefined identi-
fiers are to be used for 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

NOTE 2 - Thus, the order of precedence (Iower - hlgher) iscN, P, I, F. Even if R has value fail it can be useful to record a pre-

liminary re
despite thq

14173 F

If an explicit final verdict is to be specified in the verdict column, it shall be one of the following:
PASS, meaning that a pass verdict is to be recorded;

b) I or INCONC, meaning that an inconclusive verdict is to be recorded;

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, unles

a)Por

c) For

is none

Whenevef,
For comp
to a suital

NOTE 1 -1

stable stat¢ is reached in an attached Test Step when subsequent behaviour is specified in the calling tree.

If the leaf
termined

If an explicit final verdict other than R is to be recorded, then that verdict shall be compared with tH
determing whether.or not they are consistent. If R is fail then a final verdict of PASS or INCONC sh
as inconsistent; if R is inconc then a final verdict of PASS shall be regarded as inconsistent. If there

inconsist

faci that this w1Il not change the value of R.
inal verdict

in which case a test case error is recorded instead of a final verdiet.

Table 7 - Calculation of the finalverdict R

Current Entry in verdict'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

during execution of a Test Case; an explicit final verdict is specified, then this terminates
iance with ISO/NIEC 9646-2; anexplicit final verdict should be specified onIy if the Test Cas
le stable testing state (e.g.;the idle testing state).

ohthe test purpose,

b the value of R

the Test Case.
e has returned

he termination of the Test Case caused by the specification of an explicit final verdict is necessary, ipr example, if the

of the behaviourtree is reached without an explicit final verdict being specified, then the fin
s for case d).above (i.e., as if R had been put in the verdict column).

ol verdict is de-
e valuein R to

Bl be regarded
is one of these

cies, then it is a test case error.

NOTE 2 - in such a case, "Test Case Error" should be recorded in the conformance log.
14.17.4 Verdicts and OTHERWISE
An OTHERWISE statement shall not lead to a PASS verdict. It should lead to a FAIL verdict, because the OTHER-

WISE cou

ld 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 declanng 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 Defauit: COMMON
A1 Al A
A1 A1 Al
C + COMMON A11
D A2 A2
A2 ' + COMMON B
C B B1
D B1
B + COMMON
B 1 + COMMON COMMON
C C
D D
C COMMON
D C
D
1: the complete set of 2: explicit tree attach- 3: Default achigves

ment, the same as(2:

seen from an operational description of the meaning of Defaults: in attempting to match
(which may need repeated attempts), each time they all failed to match, the first level of

shaviour itself.
pt attach Test

prring to them.
B sequence of
alternatives of

with the new

ipuris pursued

ingl verdict shall
to every leaf of the Defaulttree. If the final verdict results from an OTHERWISE statement
inal verdict shall be FAIL.

in the Default

do not apply 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

90
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EXAMPLE 87 - Locality of a Default against a Test Step:

TOP_TREE STEP TOP_TREE
A B A
+ STEP C B
D E Cc
............................................. D
E
STEP D
; I Default: STEP_DEF
i B
i c
STIEP_DEF
E
1: TOP_TREE attaches 2: STEP_DEF expanded 3: STEP expanded into
. STEP, which has the into STEP TOP_TREE
. Deflault STEP_DEF
EXAMPLE 88 - Locality of a Default against a calling tree:
Tj'P_TREE TOP_TREE TOP_TREE
Default: TOP_DEF A A
A + STEP B
+ STEP E C
............................................ E
E
TOP_DEF E
E
STEP
B
C
1: TIOP_TREE attaches 2: TOP_DEF expanded 3: STEP expanded into
STEP. TOP_TREE has into"TOP_TREE TOP_TREE

the [Default TOP_DEF

@
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EXAMPLE 89 - A case of cyclic tree attachment:

STEP_1 STEP_1 STEP 1 olic
Default: DEF_1 A A
+ STEP_2 C
B A
E1 + STEP_2
B
STEP_2 E1
C b
+ STEP_t E2 -
D B
E2 E1

1: STEP_1 and STEP_2 attach each

oth

STHP_2 has Default DEF_2.

14.19 Default References
Test Case gnd Test Step behaviours reference Default behaviour i the’ Default Library through the D

2: DEF_1 expanded into
STEP_1 and DEF_2 ex-
panded into STEP_2

3: Afte-one“expansion of the
free STEP_2 and one expang
the\Default-free STEP_1

. STEP_1 has Default DEF_1.

NOTE - such cy-

attachments

are discouraged

Default-
ion-of

efault entry in

the table header. This reference locates the Default by its unique identifier. Defaults can be parameterizéd. The actual
parameter list shall fulfil the following:
a) the number of actual parameters shall be the same as.thie' number of formal parameters; and
b) each agtual parameter shall evaluate to an element.@fits corresponding formal type; and
¢) all varigbles appearing in the parameter list shall\be bound when the constraint is invoked.
SYNTAX DEFINITION:
238 DefayltReference ::= Defaultldentifier [ActualiParL.ist]
The Default|identifier shall be a referencé-to a Default defined in the Default Library.
EXAMPLE 90 - Default reference:
90.1
Test Case Dynamic Behaviour
Test Casp Name :{DEF_EX1
Group : )TTCN_EXAMPLES/DEFAULT_EXAMPLE1/
Purpose 1 Toillustrate the use of Defaults.
Default : DEF1 (L)
Comme ** his T with the Default behaviour DEF1
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 LI CONNECTrequest CR1 Request ...
2 L? CONNECTconfirm CC1 ... Confirm
3 L! DATArequest DTR1 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
1 X?DISCONNECTindication 1 DSC2 : INCONC | Premature

NOTE - tyntacticany, the Default behaviour of the second of the two tables in the above example attaches X?ﬂ)ISCONNECTin-
dication &s an alternative to each of the L! and L? statements in the first table. However, attachment of-thie Tefault tree as an

alternatiye 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 Parameters table:

Tost Suite P tor Declarati
|
Parameter Name Type PICS/PIXIT Ref Commentl
PAR1 INTEGER PICS question aa
PAR2 BOOLEAN PICS question bb
PAR3 1A5String PIXIT question cc
Contjnued on next page page n
.Cohil.r-i-ﬁéd m.)m prevlous - e et B R\ O 3 e be gé n+1

Test Suite Parameter Declarations

Parameter Name Type PICS/PIXIT Ref Comments
PAR4 BOOLEAN PICS question dd
PAR5S HEXSTRING RICS question ee

15.2 Page continuation of dynamic behaviour.tables
When it is ngcessary to continue a dynamic behaviourtable, then either of the following two mechanismg can be used:

a) modulgrization,

where soine part of the behaviour of the trée is specified as a library (non-local) Test Step, thereby modularizing

the tree ahd reducing the amount of behaviour for the current proforma to that which will fit on a single page, or

b) page cpntinuation mechanism,

where, in the case of a dynamic behaviour table, in order to aid alignment of indentation levels, the fpliowing addi-

tional infofmation shall be presented:
1) the l¢vel of indentatidn (enclosed in square brackets) of the last TTCN statement before the pag split occurs,
shall b printed before the words "Continued on next page”.
2) on the continyed'page, the level of indentation (enclosed in square brackets) of the first TTCN statement in the
continugd table,-shall be printed after the words "Continued from previous page".
It may e neeessary in the case of lengthy Test Cases to indent to a different level than the stated one. In such
cases thestated level of indentation enclosed in square brackets will be aligned with the chosen jndentation of
the first statement line in the continued table. To further aid alignment of indentation levels, additional indications
of indentation levels may also be given.

94



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

ISO/IEC 9646-3 : 1992(E)

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.
Default
Comments

Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 2A GA
2 ?H1 CH1
3 2 CJ
4 ?K CK
SN

Continupd on next page

pagen
Continugd from previous page page n+1
A S
Nr | Label Behaviour Description Constraints Ret Verdict | [Comments
5 ?L CL
6 ™M CM PASS
7 ?H2 CH2 FAIL
As an optid

EXAMPLE 93 - Re-alignment of indentation using grid indicator

n, test suite writers may utilize a grid at the top and bottom of the behaviour table. When ag
onto a subgequent page the grid may be shifted to the lgft thus allowing the indentation to be shifted

age continues
00.

Test Case Dynamic Behaviour
Test Case Name : SPLIT2
Group ¢ TTCN_EXAMPLES/PAGE_SPLITTING3/
Purpose : To demonstrate.page splitting of a dynamic behaviour table, using a grid.
Defaul
Comments
Nr LJbel Behaviour Description Constraints Ref Verdict | Comments
0 1 28
1 ?A CA
2 241 CH1
3 24 CJ
4 72K CK
012 3
Continued 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 annex
(TTCN.GR)
N.GR, takeq
to machine

a) to provi

b} to act as a transfer syntax;
c) to eas¢ automated derivation of ETSs from ATSs;
d) other machine processing.

NOTE - Auto
This annex

A2 Con]lentions for the syntax description

'A.2.1Syn
Table 1 def
BNF): - -

defines the syntax and the static semantics of TTCN. There are two forms of TTCN,-a'g
and a machine processable form (TTCN.MP). For the human user the graphical form of T'

advantage of an easily understood visual interpretation. However, TTCN.GR dogs not reg
processing. The TTCN.MP addresses this problem and serves the following purposes:

de a formal syntax for TTCN in BNF;

mated derivation of ETSs is outside the scope of this part of ISO/IEC 9646.
hlso defines the static semantics for both TTCN.GR and TTCN.MP.

actic metanotation
nes the metanotation used to specify the extended form of BNF grammar-for TTCN (hen

Table A.1 - The TTCN.MP Syntactic Metanotation

= is defined to be
1} -alternative
[abc] 0 or 1 instances of abc
{abc} 0 or more instances of abc
{abc}+ 1 or more instances of abc
1) textual grouping o
abc the non-terminal symbol abc
abc aterminal symbol abc
"abc” a terminal symbol abc

raphical form
CN, the TTC-
dily lend itself

ceforth called

A22TTC

N:MP syntax definitions

A.2.2.1 Complete tables defined in TTCN.GR are represented in TTCN.MP by productions of the kind:

$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:

Begin does

96
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not appear in the opening keyword.

$End_KEYWORD
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EXAMPLE A2 - TS_PARdcl == $TS_PARdel TS_PARid TS_PARtype PICS_PIXIT [Comment]
$End_TS_PARdol

A.2.2.3 Individual fields in a line are represented by:
| SKEYWORD ... ..cc eoveore sre 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 Sets of tables, up to and including the test suite, are represented by productions of the kind:
$KEYWORD ... ... e ... ... $ENd_KEYWORD

EXAMPLE A5 - ASP_TypeDefs := $ASP_TypeDefs [ITCN_ASP_TypeDefs] [ASN1_ASP_[TypeDefis]
$End_ASP_TypeDefs

A.2.2.5 All other productions deflnmg non-terminal symbols have no keywords at the beginning of the end of the
right-hang expression.

EXJAMPLE 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
4  SuiteOverviewPart::= $SuiteOverviewPart SuiteStructure TestCaseindex [TestStepindex] [Defaultindex]
$End_SuiteOverviewPart
A.3.2.2 Test Suite Structure

5  Suite$tructure ::= $Begin_SuiteStructure Suiteld StandardsRef PICSref PIXITref TestMethods [Comment]
Structiire&Objectives [Comment] $End_SuiteStructure

6  StandardsRef ::= $StandardsRef BoundedFreeText

7 PICStef ::= $PICSref BoundedFreeText

8  PIXiTref ::= $PIXITref BoundedFreeText

9  TestMethods ::= $TestMethods BoundedFreeText

10 Comment ::= $§Comment [BoundedFreeText]

11 Struclure&Objectives ::= $Structure&Objectives {Structure&Objective} $End_Structure&Objectives
12  Struclure&Obijective ::= $Structure&Objective TestGroupRef SelExprld Objective $End_Structure&Objective
rld ::=$SelectExprid [SelectExpridentifier]

A.3.2.3 Test Case Index
14 Test(aseindex ::= $Begin_TestCaselndex {Caselndex}+{Comment] $End_TestCaselndex

15 Caselndex ::= $Caselndex TestGroupRef TestCaseld SelExprid Description $End_Caselndex
I STATIC SEMANTICS - Test Cases shall be listed in the\order that they exist in the dynamic part */
/* STATIC SEMANTICS - An explicit TestGroupRefersnee shall be provided for the first TestCase of each TestGroup */
/* STATIC SEMANTICS - An explicit TestGroupReference shall be provided for each TestCase that immediately followd a TestGroup */

16 Desciiption ::= $Description BoundedFreeText

A.3.2.4 Test Step Index
17 TestStepindex ::= $Begin_TestSteplndex {Stepindex} [Comment] $End_TestStepindex
18 Steplndex ::= $Steplndex TestStepRef TestStepld Description $End_Stepindex
/* STATIC SEMANTICS - TestStepld shall not include a formal parameter list */
/* STATIC SEMANTICS% Test Steps shall be listed in the order that they exist in the dynamic part */
/* STAFIC 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 follgws a TestStep
Group[/*/

A.3.2.5 Default Index

19 Defaultindex ::= $Begin_Defaullindex {Defindex] [Comment] $End_Defaullindex

20 Defindex ::= $Deflndex DefaultRef Defaultld Description $End_Defindex
/* 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 o
23 TS_TypeDefs ::= $TS_TypeDefs [SimpleTypeDefs] [StructTypeDefs] [ASN1_TypeDefs] [ASN1_TypeRefs]

$End_TS_TypeDefs

A.3.3.2.3 Simple Type Definitions

24
25
26
27
28
29
30

SimpleTypeDefs ::=$Begin_SimpleTypeDefs {SimpleTypeDefl+ [Comment] $End_SimpleTypeDefs

SimpleTypeDef ::= $SimpleTypeDef SimpleTypeld SimpleTypeDefinition [Comment] $End_SimpleTypeDef -

SimpleTypeld ::= $SimpleTypeld SimpleTypeldentifier
SimpleTypeldentifier ::= dentifier

SimpleTypeDefinition ::= $SimpleTypeDefinition Type&Restriction
Typp&Restriction ::= Type [Restriction]

Resgtriction ::= LengthRestriction | IntegerRange | SimpleValueList

/* STIATIC SEMANTICS - The set of values defined by Restriction shall be a true subset of the valties of the base typé */
31 . LengthRestriction ::= SingleTypelength | RangeTypelength o
/* STIATIC SEMANTICS - LengthRestriction shall be provided only when the base type-is a string type (i.e., BITSTRING, HEXSTRING,
OCTETSTRING or CharacterString) or derived from a string type */
32 SingleTypelLength = "["Number "]"
33 RarlgeTypeLength = "[" LowerTypeBound To UpperTypeBound ]’
34 InteerRange 1= "(" LowerTypeBound To UpperTypeBound 7)°
* STATIC SEMANTICS - LowerTypeBound shall be less than UpperTypeBound */
35 LowerTypeBound ::= [Minus] Number | Minus INFINITY
36 UpgerTypeBound ::= [Minus] Number | INFINITY
37 To}=TO|"."
38 SimpleValueList::= "(" [Minus] LiteralValue {Comma [Minus] LiteralValue} ™)
/* STATIC SEMANTICS - If Minus is used in SimpleValueList then LiteralValue shall be a number */
/* STIATIC SEMANTICS - The LiteralValues shall be of the base type and shall be a true subset of the values defined by the base type */
A.3.3.2.4 Structured Type Definitions ‘
39  StructTypeDefs ::= $StructTypeDefs {StructTypeDef}+ $End_StructTypeDefs
40 StrdctTypeDef ::= $Begin_StructTypeDef Structid [Comment] ElemDcls [COmment] $End_StructTypepPef
41  Stryctld ::= $Structid Styuctld&Fullld : ‘
42  Structld&Fullld :=Structidentifier [Fullldentifier]
43 Fullldentifier ;@."(" BoundedFreeText ")"
/* STATIC SEMANTICS - Some TTCN objects allow names, as given in the appropriate protocol standard to be abbrgviated. If an -
abbrgviation ig used then Fullidentifier shall be given in the declaration of the object */
44  Structldentifier ::= Identifier
45 ElemDcls ::= $ElemDcls {ElemDcl}+ $End_ElemDcls
46 ElemDcl ::= $ElemDol Elemld ElemType [Comment] $End_ElemDcl
47 Elemld ::= $Elemld Elemid&Fullid
48 Elemld&Fulild ::= Elemldentifier [Fullldentifier]
49 Elemldentifier ::= [dentifier
50 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 */
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A.3.3.2.5 ASN.1 Type Definitions
51  ASN1_TypeDefs ::= $ASN1_TypeDefs {ASN1_TypeDef}+ $End_ASN1_TypeDefs
52 ASNt_TypeDef = $Begin_ASN1_TypeDef ASN1_Typeld [Comment] ASN1_TypeDsefinition [Comment]
$End_ASN1_TypeDef
53 ASN1_Typeld ::= $ASN1_Typeld ASN1_Typeld&Fullid
54 ASN1_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]
55 ASN1_Typeldentifier ::= Identifier
56 ASN1_TypeDefinition ::= $ASN1_TypeDefinition ASN1_Type&LocalTypes $End_ASN1_TypeDefinition

57  ASN1_Type&LocalTypes ::= ASN1_Type {ASN1_LocalType}

r STATIC SEMANTICS - Types referred to from the ASN1 Type definition shall be deflned in other ASN.1 type definition tables, be
d RSN 5 6 5. Z 5 5, following the first

I* STATIC SEMANTICS - ASN1_LocalTypes shall not be used in other parts of the test suite */

58 ASN|l_Type ::=Type
/* REFERENCE - Where Type is a non-terminal defined in ISO/IEC 8824 */
/* STATIC SEMANTICS - Each terminal type referencs used within the Type production shali be one.ofthe following: ASN1_LocalType
typeraference, TS_Typeldentifier or PDU_Identifier */ ‘ ) ‘
/* STATIC SEMANTICS - ASN.1 type definitions used within TTCN shall not use external typé references as defined ir] ISO/IEC 8824 */

59 ASNj_LocalType ::= Typeassignment :
I* REFERENCE - Where Typeassignment is a non-termlnal defined in ISO/IEC 8824-*/
I* STATIC SEMANTICS - ASN.1 type definitions used within TTCN shall not use external typs references as defined irf ISOAEC 8824 */

A.3.3.2.6 ASN.1 Type Definitions by Reference
60 ASN[_TypeRefs ::= $Begin_ASN1_TypeRefs {ASN1_TypeRef}+ [Comment] $End_ASN1_TypeRefs

61 ASN|I_TypeRef ::= $ASN1_TypeRef ASN1_Typeld ASN1 TypeReference ASN1_Moduleld [Comment]
$End_ASN1_TypeRef
I* STATIC SEMANTICS - ASN1_Typeld shall not be specifiedwith a Fullidentifier */

62 ASN|I_TypeReference ::= $ASN1_TypeReference TypeReference
63 Typ¢gReference ::= typereference
I* REFERENCE - Where typereference is defined in*ISO/IEC 8824:1990, subclause 8.2 */
64 - ASN[_Moduleld ::= $ASN1_Moduleld Moduleldentifier
65 Moduleldentifier ::= Moduleldentifigr

/* REFERENCE - Where Moduileldentifier is a non-terminal defined in ISO/IEC 8824 */
I* STA TIC SEMANTICS - Moduleldentifier shail be unique within the domain of interest */

A.3.3.2.7 Tlest Suite Operation Definitions
66 TS_0QpDefs ::= $TS OpDefs {TS_OpDef}+ $End_TS_OpDefs
67 TS_OpDef ::= $Begin_TS_OpDef TS_Opld TS_OpResult [Comment] TS OpDescnphon [Conrment] $End_TS_OpDef
68 .. . TS_Opld ::=$TS_Opld TS_Opld&ParList

69 TS_Qpld&ParList ::= TS_Opldentifier [FormalParList]
* STATIGCSEMANTICS - A Test Suite Operation formal parameter Type shall be a PredefmedType, TS_Typeldentifier ¢r PDUJdentifier
*l N E

70 TS_Opldentifier ;.= Identifier

71 TS_OpResult ::= $TS_OpResult Type
[* STATIC SEMANTICS - Type shall be a PredefinedType, TS_Typeldentifier or PDU_| Identlf«er */

72 TS_OpDescription ::= $TS_OpDescription BoundedFreeText

A.3.3.3 Parameterization and Selection :
A.3.3.3.1 General " R o I E
73  Parameterization&Selection ::= [TS_ParDcls) [SelectExprDets] -
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A.3.3.3.2 Test Suite Parameter Declarations

74
75
76
77
78

79

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

A.3.3.3.3 Test Case Selection Expression Definitions

80
81
82
83
84
85

A.3.3.4 Declarations
A.3.3.4.1 |General

86

A.3.3.4.2 | Test Suite Constant Declarations

87
88
89
90
91

92
93

A.3.3.4.3 |Test Smte Variable Declarations |

94
95
96
97
98

99

SelactExprDef::= $SelectExprDef SelectExprld SelectExpr [Comment] $End_SelectExprDef
SejectExprid ::= $SelectExprid SelectExpridentifier

SelectExpridentifier ::= Identifier

SelectExpr ::= $SelectExpr SelectionExpression

SelectionExpression = Expression
/* §TATIC SEMANTICS - SelectionExpression shall only contain LiteralValues, TS_Parldehtifiers, TS_Constldentifigrs and

/* §TATIC SEMANTICS - SelectionExpression shall evaluate o a specific BOOLEANvalue */

I* STATIC SEMANTICS - Expression shall not recursively refer (neither directly nor-ifidirectly) to the SelExprldentifigr being defined by
thal Expression */

Deplarations ::= [TS_ConstDcls] [TS_VarDcls] [TC_VarD¢ls] PCO_Dgls [TimerDcls]

TS| ConstDcls ::= $Begin_TS COnstDcls {TS_CoristDcl}+ [Comment] $End_TS_ COnstDels
TS| ConstDcl ::= $TS_ConstDcl TS_Constid/TS_ConstType TS_ConstValue [Comment] $End_TS_ GonstDel
TS| Constid ::= $TS_Constld TS_Constldentifier
TS| Constldentifier ::= Identifier

TS| ConsiType ::= $TS_ConstType Type
/* S[TATIC SEMANTICS - Type shall-be a PredefinedType, TS_Typeldentifier or a PDU_identifier *

TS| ConstValue ::= $TS_ConstValue DeclarationValue’
DeEaratlonValue = EXpression

/* S[FATIC SEMANTICS --DeclarationValue shall only contain LiteralValues, TS_Parldentifiers and TS_Constidentifiers */
I S[TATIC SEMANTICS - DeclarationVaiue shall evaluate to an element of its declared type */

TS) VarDcls ::= $Begin_TS_VarDels {TS_VarDcl}+ [Comment] $End_TS VarDcIs

TS| ViarDe! ::= $TS VarDel TS_Varld TS_VarType TS VarValug [Commenﬂ $End TS VarDcI
TS_Varld ::= $TS_Varld TS_Varidentifier

TS_Varldentifier ::= 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 PCO_ld ::= $PCO_Id PCO_ldentifier

109 PCO ntifier ::= |dentifier

110 PCO[ Typeld ::= $PCO_Typeld PCO_Typeldentifier

111 PCO| Typeldentifier ::= Identifier

112 P_Role ::= $PCO_Role PCO_Role

113 PCO| Role ::= UT [ LT

A.3.3.4.6 Timer Declarations
114 TimeyDcls ::= $Begin_TimerDcls {TimerD¢l}+ [Comment] $End_TimerDcls
115 TimefDcl ::= $TimerDel Timerld Duration Unit [Comment] $End: TimerDel
116 Timefld ::= $Timerld Timerldentifier
117 Timefldentifier ::= Identifier

118 Duration ::= $Duration [DeclarationValue]
/* STATIC SEMANTICS - DeclarationValue shall evaluate to a non-zero)positive INTEGER */

119 Unit {:= $Unit TimeUnit

120 TimeUnit ::=ps|ns|us|ms|s|min

/* STATIC SEMANTICS - If a timer is derived from the PICS/RIXIT then the timer declaratlon shall specify the same unjits as the PICS/
PIXIT |entry */

A.3.3.5 ASP and PDU Type Definitions

121 ComplexDefinitions ::= [ASP_TypeDefs]-PDU_TypeDefs [AliasDefs]

A.3.3.5.2 ASP Type Definitions
122 ASP|TypeDefs = $ASP_TypeDets [TTCN_ASP_TypeDefs] [ASN1_ASP_TypeDefs] [ASN1_ASP_TypeDefsByRef]
$End|_ASP_TypeDefs
A.3.3.5.3 Tpbular ASP Type Definitions
123 TTCN_ASP_TypgDsfs ::= $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 [Gomment]
$End TTCN ASP_TypeDef

125 PCO| Type ::= $PCO_Type [PCO_Typeldentifier]
/* STATIC SEMANTICS - PCO_Typeldentifier shall be one of the PCO types used in the PCO declaration proforma ™7
/* 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 [Fullldentifier]
134 ASP_Parldentifier ::= ldentifier

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

A3.3.5.5 ASN.1 ASP Type Definitions by Reference

138 APNT_ASP_TypeDefsByRet =$Boy ASNT_ASP_TypeDetsByReft {ASNT_ASP_TypaDefByRefiq (Comment]

$End_ASN1_ASP TypeDefsByRef

139 A$N1_ASP_TypeDefByRef ::= $ASN1_ASP_TypeDefByRef ASP_Id PCO_Type ASN1_TypeReferer|ce
A3N1_Moduleld [Comment] $End_ASN1_ASP_TypeDefByRef
/* $TATIC SEMANTICS - ASP_Id shall not be specified with a Fullldentifier */

140 PDU_TypeDefs ::= $PDU_TypeDels [TTCN_PDU_TypeDefs] [ASN1_PDU TypeDefs] [ASN1 PDU_TypeDefsByRef]
$End_PDU_TypeDefs

141 TTCN_PDU_TypeDefs ::= $TTCN_PDU_TypeDefs {TTCN_PDU_TypéDef}+ $End_TTCN_PDU_TypeDefs

142 TTCN_PDU_TypeDef ::= $Begin_TTCN_PDU_TypeDef PDU_Id PCO_Type [Comment] PDU_FieldDfls [Comment]
$EBnd_TTCN_PDU_TypeDef ‘

 $TATIC SEMANTICS - If a PDU is sent or received only embedded in ASPs within the whole test suite, then PCQ_Typeldentifier (in
PQO_Type) is optional */

143 PDU_Id ::= $PDU_Id PDU_ld&Fullld
144 PDU_Id&Fulild = PDU_Ildentifier [Fullldentifier]
145 PDU_ldentifier ::= Identifier
146 PDU_FieldDgcls ::= $PDU_FieldDcls {PDU\ FieldDci}+ $End_PDU_FieldDcls
147 PDU_FieldDcl ::= $PDU_FieldDcl PDU-Fieldld PDU_FieldType [Comment] $End_PDU_FieldDcl
148 PDU_Fieldld ::= $PDU_Fieldld PDU: FieldidOrMacro
149 PDU_FieldldOrMacro ::= PDU.FieldId&Fullld | MacroSymbol
/* $TATIC SEMANTICS - TheMacroSymbol shall be used only in combination with a reference to a Structured Tyge */
150 MacroSymbol ::= "<-"
151 PDU_FieldId&Fullld\:= PDU_Fieldldentifier [Fuliidentifier]
152 PDU_Fieldldentifier ::= Identifier
153 PDU_FieldType ::= $PDU_FieldType Type&Attributes
I+ $TATIC'SEMANTICS - Type shall be a PredefinedType or TS_Typeldentifier, PDU_ldentifier, or PDU */
154 T pe&Attnbutes =(T ype [LengthAttnbute]) | PDU

I C-S cS o-s0te be-a-true-subset-of-th es-of the base type */

/* STATIC SEMANTICS - LengthAttnbute shall be prowded only when the base type isa stnng type (\ e., BITSTRING, HEXSTRING
OCTETSTRING or CharacterString) or derived from a string type */

155 LengthAttribute ::= SingleLength | 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 ASN1_PDU_TypeDefByRef ::= $ASN1_PDU_TypeDetByRef PDU_Id PCO_Type ASN1_TypeReference

ASN1_ — — — f
I* STATIC SEMANTICS - If a PDU is sent or received only embedded in ASPs within the whole test suite, then PCO_Tprldentifier (in

PCO_Type) is optional */
/* STATIC SEMANTICS - PDU_Id shall not be specified with a Fullldentifier */

A.3.3.5.10 Alias Definitions
165 AliasDafs ::= $Begin_AliasDefs {AliasDef}+ [Comment] $End_AliasDefs
166 AliasDgf ::= $AliasDef Aliasld Expandedid [Comment] $End_AliasDef
167 Aliasld [:= $Aliasld Aliasldentifier

168 Aliasldentifier ::= Identifier
/* STATIC SEMANTICS - An Aliasldentifier shall be used only in a statement line of a behawour description.*/

/* STATIC SEMANTICS - An Aliasldentifier shall be used only where an ASP_|dentifier or PDU_ldentifier is valid */
169" Expandedld ::= $Expandedid Expansion
170 Expandion ::= ASP_ldentifier | PDU_Ildentifier
A.3.4 The Cpnstraints Part

A.3.4.1 Gengral
171 ConstraintsPart ::= $ConstraintsPart [TS_ TypeConstramts] [ASP_ Constramts] [PDU Constraints]
$End_ConstraintsPart _ :

A.3.4.2 Test Buite Type Constraint Declarations

172 TS_TypeConstraints ::= $TS_TypeConstraints [StructTypeConstraints] [ASN1_TypeConstraints]
$End_TS_TypeConstraints ) i A

A.3.4.3 Strugtured Type Constraint Declarations
173 StructTypeConstraints ::= $StructTypeConstraints {StructTypeConstramt}+ $End_StructTypeConstraints _

174 StructTypeConstraint ::= $Begin_ StructTypeConstralnt Consld Structld DerivPath [Comment] EIemVaIue  [Comment]
_§tructTypeConstraint

SEMANTICS - The Fullldentifier that is part of Struct_Id shall not be used*/
SEMANTICS - A modified constraint shail have the same parameter list as'its base constraint. In parttcular there shall be no
parametérs omitted from or added to this list */

175 ElemV4lues::= $ElemValues {ElemValus}+ $End EIemVaIues
176 - ElemValue ;:= $ElemValue Elemid ConsValue [Comment] $End_ElemValue

/* STATIC SEMANTICS - Parametetized Element values in a base constraint shall not be modified or exphcntly omltted ina modlfled
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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A3.4.5 ASP‘Constraint Declarations

179 ASP_Constraints ::=

A.3.4.6 Tabular ASP Constraint Declarations
180 TTCN_ASP_Constraints ::=

6-3 : 1992(E)

$ASP_Constraints [TTCN_ASP_Constraints] [ASNLASP__Constraints] $End _ASP_Constraints

$TTCN_ASP_Constraints {TTCN_ASP_Constraint}+ $End_TTCN_ASP_Constraints

181 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®/
I* STATIC SEMANTICS - For every ASP type definition at least one base constraint shall be specified */

182
183

AS

AS
8]

8T

then
colul
the

8]

8]
ASH
8]

modified constraint */

A3.4.7 A
184 AS

185 AS
[Co
8]
87
(i.e.

8T
pargmeters omitted from or added to this-list */

A348 P

186 PD
$En

parmnmmt'ﬂMI 7

/* STATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. In particular, there shall be no

P_ParValues ::= $ASP_ParValues {ASP_ParValue}+ $End_ASP_ParValues

P_ParValue ::= $ASP_ParValue ASP_Parld ConsValue [Comment] $End_ASP_ParValue
[ATIC SEMANTICS - The Fullldentifier that is part of ASP_Parld shall not be used */

ATIC SEMANTICS - If an ASP definition refers to a Structured Type as a substructure of a paraméter (j.e., with a
the corresponding constraint shall have the same parameter name in the corresponding position in the paramet
mn of the constraint and the value shall be a reference to a constraint for that parameter (i.e.;.for that substructure i
Hofinition of the Structured Type) */

FATIC SEMANTICS - Use of structured constraints by macro expansion in a constraint',shall not be used unless {
definition also references the same Structured Type by macro expansion ¢/

[ATIC SEMANTICS - Parameterized ASP parameter values in a base constraint shall not be modified or explicitl

5N.1 ASP Constraint Declarations

N1_ASP_Constraints ::= $ASN1_ASP_Constraints {ASN1_ASP_Constraint}+ $End_ASN1_ASP_(
N1_ASP_Constraint ::= $Begin_ASN1_ASP_Coristraint Consld ASP_Id DerivPath [Comment] ASN
mment] $End_ASN1_ASP_Constraint ‘
FATIC SEMANTICS - The Fullldentifier that is part:of ASP_Id shall not be used */

[ATIC SEMANTICS - If an ASP is substructured, then the constraints for ASPs of that type shall have a compatibl
possibly with some groupings) */

ATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. in particular

DU Constraint Declarations

J_Constraints ::= $PDU,Constraints [TTCN_PDU_Constraints] ‘[ASN1__PDU_Cons‘trai’nts]
d_PDU_Constraints

187 TT(

188 TTY
[Co
’ i)

A3.49 T3

bular PDU Constraint Declarations
N_PDU_Constraints ::= $TTCN_PDU_Constraints {TTCN_PDU_Constraint}+ $End_TTCN_PDU |
N_PDU\Constraint ::= $Begin_TTCN_PDU_Constraint Consld PDU_|d DerivPath [Comment] PD

ment,$End_TTCN_PDU_Constraint

parameter name)
br name name
h accordance with

[ATIC SEMANTICS - If an ASP definition refers to a parameter specified as being of mietatype PDU then in a coryesponding
congtraint, the value for that parameter shall be specified as the name of a PDU congtraint, or formal parameter. */

he oorresponding

y omitted in a

constraints
11_ConsValue

o ASN.1 structure

there shall be no

iConstraints
U_FieldValues

ATIC’SEMANTICS - The Fullidentifier that is part of PDU Id shall not be used *

/* STATIC SEMANTICS - For every PDU type definition at least one base constraint shall be specuf:ed *

189
190
191
192
193

$Consld Consld&ParList

Identifier

Structure*/

/* 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&ParList ::= Constraintldentifier [FormalParList]
Constraintldentifier ::=
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 */ o
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194
195

196

197

198

199

200

201
202

203
204
205

206

207
208

209

106

/* 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 */

PDU_FieldValues ::= $PDU_FieldValues {PDU_FieldValue}+ $End_PDU_FieldValues

PDU_FieldValue ::= $PDU_ FieldValue PDU_Fieldld 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) */
/* STATIC SEMANTICS - If a PDU definition refers to a field specified as being of metatype PDU then in a corresponding constraint, 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 dorresponding
inition also references the same Structured Type by macro expansion */

SEMANTICS - Parameterized PDU field values in a base constraint shall not be modified or explicitly,omitted ih a modified
imt */ '
lue ::= $ConsValue ConstraintValue&Attributes
SEMANTICS - ConsValue shall evaluate to an element of the type specified for the ASP parameter, PDU field|or structure

/

intValue&Attributes ::= ConstraintValue ValueAttributes
SEMANTICS - ConstraintValue shall fulfil all restrictions defined for the ASP pardametér, PDU field or structure|element type,
value ranges, value lists, alphabet restrictions and/or length restrictions */
SEMANTICS - Any length spacifications defined for the ASP parameter or, PDU field type in the Test Suite Tyge declarations
conflict with the length specifications in the ASP or PDU type definition */
SEMANTICS - Neither Test Suite Variables nor Test Case Variables shall be used in constraints, unless passgd as actual
rs. In the latter case they shall be bound to a value and shall not be.changed */

intValue::= ConstraintExpression | MatchingSymbol | ConsRef

SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC_Varldentifier, (a differgnt) ConsRef
alParldentifier may be passed as actual parameters in ConsRef */

intExpression ::= Expression
SEMANTICS - The terms in ConstraintExpression shall only contain IValue, TS_Parldentifier, TS_Constidentifer,
arldentifier and OpCall */

I* STATIC SEMANTICS - ConstraintExpression shallevaluate to an element of the specified type */
MatchipgSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | ValueList | ValueRange | SuperSet | SuljSet |
Permutation

I* NOTE - No matching symbol is considered to be a specific value */
Complément ::= COMPLEMENT ValueL.ist

Omit ::3 Dash | OMIT
/* STATIC SEMANTICS - In(ASN.1 constraints Omit shall be used only for ASP parameters or PDU fields that are declarpd OPTIONAL
ULT */

AnyValue ::="?"

Valueljst ;= "(" ConstraintValue&Attributes { Comma ConstraintValue&Attributes }7)"
/* STATIC'SEMANTICS - Each ConstraintValue&Attributes shall be of the type declared for the ASP parameter, PDU field, or structure
element in which the Valuelistis used 7

ValueRange = "(" 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 */

ValRange ::= (LowerRangeBound To UpperRangeBound)

/* STATIC SEMANTICS - LowerRangeBound shall be less than UpperRangeBound */

LowerRangeBound ::= ConstraintExpression | Minus INFINITY
I* STATIC SEMANTICS - ConstraintExpression shall evaluate to a specific INTEGER value */

UpperRangeBound ::= ConstraintExpression | INFINITY
/* STATIC SEMANTICS - ConstramtExpresston shall evaluate to a specific INTEGER value */
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210 SuperSet ::= SUPERSET "{" ConstraintValue&Attributes ")"

I* STATIC SEMANTICS - The argument to SuperSet, /.6., ConstraintValue&Attributes, shall be of type SET OF */
211 SubSet ::= SUBSET "(" ConstraintValue&Attributes ")"

/* STATIC SEMANTICS - The argument to SubSet, i.e., ConstraintValue&Attributes, shall be of type SET OF */
212 Permutation ::= PERMUTATION Valuelist

/* 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

OPTIONAL or DEFAULT */

214 Val o= Si ngeValuel ength
/* STATIC SEMANTICS - Valuelength shall be used only for ASP parameters, PDU fields or structure element that Jre declared as
BIT$TRING, HEXSTRING, OCTETSTRING, CharacterString, SEQUENCE OF or SET OF */

I* STATIC SEMANTICS - ValuelLength shall be used only in combination with the following mechanisms: Specificvalye, Complement,

Omif, AnyValue, AnyOrOmit, AnyOrNone and Permutation */

I* STATIC SEMANTICS - The set of values defined by ValuelLength shall be a true subset of the valugsallowed by the
PDV field's or structure element's declared type */

215 SinpleValuelength ::= "[" ValueBound "]"

216 ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalParldentifier
/* STATIC SEMANTICS - ValueBound shall svaluate to a specific non-negative INTEGER value */

217 RangeValuelength ::= "[" LowerValueBound To UpperValueBound ™"
/* STATIC SEMANTICS - LowerValusBound shall be less than UpperValueBound™*/

218 LowerValueBound ::= ValueBound
219 UpIerValueBound ;= ValueBound | INFINITY

SN.1 PDU Constraint Declarations
220 ASN1_PDU_Constraints ::= $ASN1_PDU_Constraints {ASN1_PDU_Constraint}+ $End_ASN1_PDU_

IASP parameter's,

Constraints

221 ASIN1_PDU_Constraint ::= $Begin_ASN1_PDU_Constraint Consid PDU_Id DerivPath [Comment] ASIN1_ConsValue

[Conment] $End_ASN1_PDU_Constraint

/¥ STATIC SEMANTICS - The Fullldentifier that is\part of PDU_ld shall not be used */

/¥ STATIC SEMANTICS - If a PDU is substructured, then the constraints for PDUs of that type shall have a compatibl
(i.e.) possibly with some groupings) */

1* STATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. In particular,
parameters omitted from or added to-this list */

222 :ASN1_ConsValue ::= $ASN1: ConsValue ConstraintValue&AttributesOrReplace $End_ASN1_Const‘lue

223 Co;[straintValue&AttributesOrReplace = ConstraintValue&Attributes | Replacement {Comma Replace

224 Replacement ::= (REPLACE Referencelist BY ConstraintValue&Attributes) | (OMIT Referencel.ist)
* STATIC SEMANTICS. : Replacement shall be used only when DerivPath is specified */

b ASN.1 structure

there shali be no

ent}

I* STATIC SEMANTICS - Parameterized replaced values in a base constraint shall not be modified or explicitly omitted in a modified

congtraint */
225 Referencelist ::= (ArrayRef| Componentldentifier | GomponentPosition) {ComponentReference}

A.3.5 The Dynhamic Part

A.3.5.1 General

226 DynamicPart ::= $DynamicPart TestCases [TestStepLibrary] [DefaultsLibrary] $End_DynamicPart

A.3.5.2 Test Cases

227 TestCases ::= $TestCases ({TestGroup | TestCase}+) $End_TestCases

228 TestGroup ::= $§TestGroup TestGroupld {TestGroup | TestCase}+ $End_TestGroup
229 TestGroupld ::= $TestGroupld TestGroupldentifier

230 TestGroupldentifier ::= Identifier

231 TestCase ::= $Begin_TestCase TestCaseld TestGroupRef TestPurpose DefaultsRef [Comment] BehaviourDescription

[Comment] $End_TestCase
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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 Test Step Library
239 TestStbpLibrary ::= $TestStepLibrary ({TestStepGroup | TestStep}+) $End_TestStepLibrary
240 TestStepGroup ::= $TestStepGroup TestStepGroupld {TestStepGroup | TestStep}+ $End_TestStepGrouL
241 TestStppGroupld ::= $TestStepGroupld TestStepGroupldentifier -
242 TestStepGroupldentifier ::= Identifier

243 TestStpp ::= $Begin_TestStep TestStepld TestStepRef Objective DefaultsRef [Comment] BehaviourDesctiption
[Comnient] $End_TestStep ‘

244 TestStepld ::= $TestStepld TestStepld&ParList

245 TestStppld&ParList ::= TestStepldentifier [FormalParList]
246 TestStppldentifier ::= ldentifier

247 TestStppRef = $TestStepRef TestStepGroupReference

248 TestStepGroupReference ::= [Suiteldentifier /"] {TestStepGroupldentifier "/}
/* STATIC SEMANTICS - There shall be no white space on either side ofthe/"/"s */

249 Objective ::= $Objective BoundedFreeText

A.3.5.4 Defqult Library
250 DefaultsLibrary ::= $DefaultsLibrary ({DefaultGroup’|\Pefault}+) $End_DefaultsLibrary
251 DefaultGroup ::= $DefaultGroup DefaultGroupld-{DefaultGroup | Default}+ $End_DefaultGroup
252 . DefaultGroupld ::= $DefaultGroupld DefaultGroupldentifier

253 Defaull ::= $Begin_Default Defaultld DefaultRef Objective [Comment] BehaviourDescription [Comment] $End_Default
/* STATIC SEMANTICS - BehaviourDesctiption shall corisist of only one tree (i.e., no local trees) */ ‘
/* STATIC SEMANTICS - BehaviourDescription shall not use tree attachment (i.e., Default behaviour trees shall not attacp Test Steps) */

/* STATIIC SEMANTICS - A final verdict shall be assigned to every leaf of a Default tree. If the final verdict results from af OTHERWISE
statemgnt in the Default tree the vetdict shall be FAIL */

254 DefaulfRef = $DefaultRef DefaultGroupReference
255 Defaultld ::= $Defaultld. Defaultld&Parl.ist

256" Defaultld&Parlist ::=Defaultldentifier [FormalParList]
257 Defaulfidentifier.:= Identifier

258 DefaullGrolipReference ::= [Suiteldentifier "/*] {DefaultGroupldentifier "/"}
/* STATIC'SEMANTICS - 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
272 Indentation ::= "[" Number "

/* STATIC SEMANTICS - Statements in the first level of alternatives in a behaviour description shall have the indentation value zero */

I BTATIC SEMANTICS - Statements having a predecessor shall have the indentation value of the predecessor, plds one as their
indentation value */

273 Labeild ::= $Labelld [Label]
274 Lgbel ::= Identifier
275 Ctef i:= $Creof [ConstraintReference]

276 ConstraintReference ::= ConsRef | FormalParldentifier

/* BTATIC SEMANTICS - ConsRef shall be present in conjunction with SEND, IMPLICIT SEND and RECEIVE. A (JonstraintReference
is pot needed for ASPs that have no parameters. It shall not be present with any other kind of TTCN statement */.

I* BTATIC SEMANTICS - FormalParldentifier shall resolve to a ConsRef */

* BTATIC SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constldentifier, TS-Varidentifier, TC_Varldentifier, CdnsRef and
FormalParldentifier may be passed as actual parameters to a constraint in a ConstraintReference made from a beHaviour description */

* TATIC SEMANTICS - /* ConstraintReferences on SEND events shall not-include wildcards unless these are explicitly assigned
sppcific values on the SEND event line */

277 CopnsRef ::= Constraintidentifier [ActualCrefParl.ist ]

278 AgtualCrefParlist ::= "(" ActualCrefPar {Comma ActualCrefPar} )"
/* BTATIC SEMANTICS - See static semantics on production 299 */

279 tualCrefPar ::= Value | DataObjectldentifier | GonsRef

280 Verdictld ::= $Verdictld [Verdict]

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

* $TATIC SEMANTICS - Verdict shall not 'occur corresponding to entries in the behaviour tree which are any of the following: empty, an
AT TACH construct, a REPEAT construct,-a GOTO construct, an IMPLICIT SEND */

282 Pass ::=PASS |P|"("PASSA™N("P )"

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

284 Inponclusive ::= INCONCJH| "(" INCONC ")" | "("17)"
285 Result = Identifier

I BTATIC SEMANTICS - Result shall only be the predsfined identifier R */
/* BTATIC SEMANTICS - R shall not be used on the LHS of an assignment */

A.3.5.7 TTCN statements

286 Sfatementline = (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerQps]) |
(AgsignmentList [TimerQps]) | TimerOps | Construct | ImplicitSend
287 Event ::= Send | Receive | Otherwise | Timeout
/* STATIC SEMANTICS - A Receive, 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) ">"
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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 */
/* STATIC SEMANTICS - Label shall be 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 */

/* STATIC SEMANTICS - GoTo shall be used only for jumps within one tree, i.e., within a Test Case root tree, a Test Step
tree and ja local tree */

/* STATIC SEMANTICS - Each (abel used in a GoTo construct shall be found within the Test Step in which the GeTe'is ug
/* STATIC SEMANTICS - No GoTo shall be made to the first level of alternatives of local trees, Test Steps orDefaults */

296 Attach f="+" TreeReference [ActualParList]
/* STATIC SEMANTICS - TreeReference shall not attach itself, either directly or indirectly, at its top levélof indentation */
/* STATIC SEMANTICS - The number of the actual parameters shall be the same as the number-of the formal parameterg */
r~ STAT} SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constidentifier, TS_Varldentifier, TCVaridentifier, Constrainfldentifier may
and PCOs may be passed as actual parameters to an attached tree */
297 Repeat|:= REPEAT TreeReference [ActualParList] UNTIL Qualifier
/* STATIC SEMANTICS - TreeReference shall not attach itself, either directly or indirectly, at its top level of indentation */
/* STATIC SEMANTICS - The number of the actual parameters shall be the sameas the number of the formal parameterg */
I* STATI(

C SEMANTICS - LiteralValue, TS_Parldentifier, TS_Constldentifier, T8¢ Varldentifier, TC_Varldentifier, Constraintldentifier may
and PCQs may be passed as actual parameters to the tree in a REPEAT statement */

ree a Default

ed */

298 TreeRe
I* STATI

> SEMANTICS - Treeldentifier shall be the name of one of thetrees in the current behaviour description, i.e., local

accessibl
299 Actual

erence = TestStepldentifier | Treeldentifier

outside the behaviour description in which they are specified */

rList ::= "(" ActualPar {Comma ActualPar } ")"
SEMANTICS - The number of the actual parameters shall be the same as the number of the formal parameters

trees are not

*/

SEMANTICS - Each actual parameter shall fesolve to a specific value compatible with the type of its corresponiding formal

SEMANTICS - The actual parameters shall be bound */
SEMANTICS - if the type of the formal parameter is PDU, then the actual parameter's type shall be declared a

PDUoras a

SEMANTICS - The LHS of Assignment shall only resolve to: TS_Varldentifier, TC_Varldentifier, reference to thp field of a
variable gr reférence to an ASP parameter or PDU field that is to be sent */ r

/* STATIC SEMANTICS - An expression shall contain no unbound variables */
I* STATIC SEMANTICS - The Expression on the RHS of Assignment shall evaluate to an explicit value of the type of the LHS */

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 */

/¥ STATIC SEMANTICS - Each GomponentReference shall only reference an ASP parameter, PDU field, structure element or ASN. 1
value explicitly declared in the object that immediately precedes in the DataObjectReference */ ‘
DataObjectldentifier ::=TS_Parldentifier [TS_Constldentifier |TS_Varldentifier [TC_Varldentifier [Fornal Parldentifier |
ASPR_Identifier | PDU_Identifier

CoinponentReference ::= RecordRef | ArrayRef | BitRef
f* STATIC SEMANTIGS - RecordRef shall be used to reference ASN.1 SEQUENCE, SET and CHOICE components. I shall not be used
to rgference components of any other ASN.1 type */
I* STATIC SEMANTICS - RecordRef shall be used to reference ASP parameters, POU fields and-stfucture elements irf the tabular form */

/* STATIC SEMANTICS - ArrayRef shall be used to reference ASN.1 SEQUENCE OF and SET OF components. it shall not be used to
refefence components of any other ASN.1 type */

RegordRef ::= Dot (Componentidentifier | PDU_Identifier | Structidentifier | GomponentPosition)
/* STATIC SEMANTICS - The Componentldentifier form of RecordRef shall always be-tsed to reference ASN.1 SEQUENCE, SET and
CHQICE components when an identifier is declared for the component */

/* STATIC SEMANTICS - The Componentldentifier form of RecordRef shall always be used to reference ASP parampters, PDU fields
and ptructure slements declared in the tabular form */

/* STATIC SEMANTICS - The ComponentPosition form of RecordRef-shall always be used to reference ASN.1 SEQUENCE, SET and
CHQICE components when an identifier is not declared for the component */

7 STATIC SEMANTICS - Structldentifier shall not be used if the relevant structure is used as a macro. Structidentifieys and
PDU_ldentifiers shall be explicitly included in a RecordRef whenever a parameter, field or element is chained to a PDY or structure and
the RecordRef is to identify a component of that PDU or strusture */

I* STATIC SEMANTICS - Where a structure is used as a macro expansion, the elements in the structure shall be refefred to as if it was
expgnded 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 fields of that
subsgtructure */

Componentidentifier ::= ASP_Parldentifier | PDU_Fieldidentifier | ElemIdentifier | 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 witHin a SEQUENCE,
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 bgcause of omitted
OPTIONAL valuesin-a SEQUENCE type */

CormponentPosition ::= "("Number")"

ArrayRet ::= Dot "[" ComponentNumber "

ComponentNumber ;:= Expression

/* STATIC SEMANTICS - ComponentNumber shall evaluate to a non-negative specific INTEGER value */
BitRef ::= Dot (Bitldentifier | "[" 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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322

323

324 RelOp:= "="|"<"|">" | "<>" | ">=" | "<="
A.3.5.9 Tirfier operations
325 TimgrOps ::= TimerOp {Comma TimerOp}
326 TimgrOp ::= StartTimer | CancelTimer | ReadTimer
327 StariTimer ::= START Timerldentifier [ "(" TimerValue ")7]
328 CangelTimer ::= CANCEL [Timerldentifier]
329 TimdrValue ::= Expression
/* STATIC SEMANTICS - Timervalue shall evaluats to a non-zero positive INTEGER */
330 ReadTimer ::= READTIMER Timerldentifier "(" DataObjectReference”)"
I* STATIC SEMANTICS - The DataObjectReference 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 */
I* STATIC SEMANTICS - The DataObjectReference shall resolve to type INTEGER */
A.3.6 Types
A.3.6.1 General
331 Typq ::= PredefinedType | ReferenceType
A.3.6.2 Predefined types
332 PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | CharacterSfring
333 ChatacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | JA5String |
GraphicString | GeneralString
A.3.6.3 Referenced types
334 RefefenceType = TS_Typeldentifier | ASP_{dentifier.| PDU_Identifier ‘
/* STATIC SEMANTICS - All types, other than the predefined types, used in a test suite shall be declared in the Test Suite Type definitions
or ASP type definitions or PDU\type definitions and referenced by name */
385 TS_Typeldentifier ::= S|mpleTypeIdentlf|er | Structldentifier | ASN1 Typeldentmer
A.3.7 Values
336 Valug ::= LiteralValue | ASN1_Value
I* REFERENGE - Where ASN1_Value is Value as defined in ISO/1EC 8824 */
/*In ISO/EC 8824 the production DefinedValue is defined as: DefinedValue ::= Externalvaluerefarence | valugreference. For

337
338
339
340
341
342
343

112

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 predefined) or
derivations of INTEGER (/.e., subrangs). Operands of the AND operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or
derivatives of BOOLEAN */

UnaryOp = "+"|"-"| NOT

/* 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 */

the purposes of TTCN This proauction is redeﬂned 0 be: DefinedValue .= ConstraintValueZATnbuies. Note that this
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
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344 Hstring ::= ™" {Hex | Wildcard} ™" H

345 Hex:=Num|A|B|C|D|E}F

346 Ostring ::= """ {Oct | Wildcard} ™" O

347 Oct ::= Hex Hex

348 Cstring ;= """ {Char | Wiidcard | "\"} ™"

349 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 */

350 Wildcard ::= AnyOne | AnyOrNone
351 AnyOne ::="?"

I §TATIC SEMANTICS - AnyOne shall be used only within values of string types, SEQUENCE OF and SET OF %/
352 AnyOrNone = """

/* §TATIC SEMANTICS - AnyOrNone shall be used only within values of string types, SEQUENCE OF and'SET OR */
353 I|dentifier ::= Alpha{AlphaNum | Underscore}

/* §TATIC SEMANTICS - All-identifiers referenced in a TTCN test suite shall be explicitly declared in the test suite, ejkplicitly declared in
' an ASN.1 type definition referenced by the test suite or be a TTCN predefined identifier */ :

354 Alpha ::= UpperAlpha | LowerAlpha
355 AlphaNum ::= Alpha | Num

356 UpperAipha:=A|B|C|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R)S|T|U|V|W|[X]|Y]|Z
357 LowerAlpha:=a|b|c|d|e|f|g|h]i]jlk|I{m|n]jo|plajcrlsitiu]lv|w]|x|y]|z
358 ExtendedAlphaNum ::= /* REFERENCE - A character from any character set defined in ISO/IEC 10646 */
359 BgundedFreeText ::= /*"FreeText /"

360 FrgeText = {ExtendedAlphaNum} :
/* §TATIC SEMANTICS - Free Text shall not contain the string"*/" unless preceded by backslash ("\") */

A.3.8 Miscellaneous productions
361 Cqmma:=","
362 Dgt:u=""
363 Dgsh u="-"
364 Mipus ::="-"
365 SgmiColon ::="}"

‘ 366 Cqion u=""

367 Urderscore = "_"
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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 clause A.4. Additional static semantics in the TTCN.MP are specified in A.5.2.
A.4.2 Uniqueness of identifiers
A.4.2.1 In some cases test suites may make references to items deflned in other OSI standards In par’ncular refer-

ences to ASRN Names from
those modul roughout the
test suite

Since the rul

a) type reférences and module identifiers made within the various ASN.1 type definitions,tables shall gomply to the

b) for identifiers used within the other parts of a test suite dash ( - ) characters shall be replaced withjunderscores
() ‘

Within somel TTCN tables part of the ASN.1syntax can be used to define types.In that case, ASN.1 fules shall be
followed for identifiers, with the exception that dash ( - ) characters shall not be used. Underscores ( _ ) |may be used
instead. All gther requirements defined by ISO/IEC 8824 (e.g., Type identifiers shall start with an uppar case letter,
and field ideptifiers within structured ASN.1 definitions shall start withr a lower case letter) apply to TTGN test suites
wherever ASN.1 is used.

A.4.2.2 All iglentifiers of the following TTCN objects shall be unique throughout the test suite:
a) Test Sujte Types;
b) Test Sujte Operations;
c¢) Test Sujte Parameters;
d) Test Case Selection Expressions;
e) Test Sujte Constants;
f) Test Suite Variables;
g) Test Case Variables;

m) Structured_Types;
n) Aliases;
o) ASP constraints;
p) PDU constraints;
q) Structure constraints;
r} Test Cases;
s) Test Steps;
t) Defaults.
A.4.2.3 All the following TTCN object references shall be unique throughout the test suite:
a) Test Group References;
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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 NOT s
GANGEL AS START

F oMIT SUPERSET
FAIL OR SUBSET ™.
GOTO OTHERWISE TIMEQUT
| p TO. %~
IF_PRESENT PASS UNITIL
INCONC PDU Us
T PERMUTATION uT

LT ps

min READTIMER

MOD REPEAT

Table A.2 - TTCN Predefined Identifiers

BITSTRING incanc

BOOLEAN INFINITY

BIT_TO_INT INTEGER

fail : INT_TO_HEX

FALSE INT_TO_BIT

GeneralString IS_CHOSEN

GraphicString IS_PRESENT
HEXSTRING LENGTH_OF
HEX_TONNT none

IA5Stfing NUMBER_OF_ELEMENTS

NumericString
OCTETSTRING
pass
PrintableString
R

TRUE
TeletexString
VideotexString

. VisibleString

A4.25 T!Le ASN.1 reserved words are listed in table A.3. These reserved words shall not be used ¢

a TTCN teptsuite.

1S identifiers in

115



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

ISO/IEC 9646-3 : 1992(E)

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 IMPORT SIZE
COMPONENT INCLUDES STRING
COMPONENTS INTEGER T61String
DEFAULT ISO646String TRUE
DEFINED MAX TeletexString
DEFINITIONS MIN UNIVERSAL
END NULL UTCFime
ENUMERATED NumericString VideotexString
EXPLICIT OBJECT , VisibleString
EXPORT OCTET WITH
EXTERNAL | OF '

FALSE OPTIONAL

A.4.2.6 Whien ASN.1 is used in a TTCN test suite, ASN.1 identifiers from the following list shall be unigjie throughout
the test suite, regardless of whether the ASN.1 definition is«explicit or implicit by reference:

a) Typeldpntifiers of an ASN.1 Type Definition;
b) identifigrs occurring in an ASN.1 ENUMERATED type as distinguished values;
¢) identifigrs occurring in a NamedNumberL.istof 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 names of
PDU fields g$hall be unique within the PDU;in which they are declared.

A.4.2.8 If 4 Structured Type is used as a macro expansion, then the names of the elements wrthln the Structured
Type shall Qe umque within each ASP or PDU where it wjll be expanded

A.4.2.9 Laljels used wrthrn a tree shall be unique within a tree (/ e Test Case root tree Test Step treq, Default tree,
local tree).

A.42.10 The tree headeriidentifier used for local trees shall be unique within the dynamrc behav’lour description in
which they appear, andshall not be the same as any identifier having a unique meaning throughout the test suite.

NOTE - This means:that a local tree identifier may have the same name asa Iocal tree |dentmer in another behavn:)ur description,
but not the same ag another Test Step:in the Test Step Library. - . E

A.4.2.11 Theformal parameter names which may optionally appear as part of the followmq sha|| befunique within
that formal parameter list, and shall not be the same as any identifier having a unique meaning throughout 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.
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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

‘ The following is a list of the additional static semantics in the TTCN.MP:

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;

‘ b) TTCN.MP uses an explicit denotation of indentation levels for test events, while indentation is indicated visually

in TTCN.GR;

¢) TTGN.MP contains an extra occurrence of the suite identifier, which is used to facilitate identifi
in an aptomated method;

d) in TFCN.MP the Test Case behaviour descriptions are explicitly grouped by the inclusion of
Group |dentifiers in sequence before the Test Case behaviour descriptions belonging:to each gro
tion duplicates information contained in the Test Case Index and in the Test Group References
behavipur descriptions;

e) the Test Suite Structure, Test Case Index, Test Step Index and Default Index tables require a
each entry; since page numbers are not relevant in the machine processableform they are not refld
N.MP;

f) TTCN.GR supports both single and compact proformas for ASP and PDU constraints and Test
only supports BNF for the single table format and the presentation of a number of single tables in
pact fofmat is a display issue; when mapping a compact constfraints table to TTCN.MP (i.e., sing
fields due to modification shall be omitted;

tion of the ATS

ppropriate Test
up; this informa-
f the Test Case

bage number for
cted inthe TTC-

ases; the TTCN
TTCN.GR com-
e format), blank

) the gymbols “/*” and “*/” which open and close BoundedFreeText strings in the TTCN.MP shall ot appear in the

TTCN.GR;

h) ther¢ are two alternative positions for the labels.column in behaviour description tables in TTQ
there ig a fixed position for the labels in TTCN.MP;

i) pagg and line continuation are TTCN.GR features which are not represented in the TTCN.MP;
i) pagg and line numbering are TTCN.GR features which are not represented in the TTCN.MP.

A.5.2 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 g
belong o have the indentation value of zero; statements having a predecessor shall have the inde
the preflecessor plus.one’as their indentation value;

b) inthe TTCN.MP the Test Suite Structure information is in the form of Test Group Identifiers prec
behavigur descriptions shall be the same structure as defined by the part of the Test Suite Strug
Test Glloups-and that defined by the Test Case Index. :

N.GR, whereas

r local tree they
ntation value of

bding Test Case
ture relevant to
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Annex B
(normative)

Operational Semantics of TTCN

B.1 Introduction

This annex describes how the semantics of TTCN are defined. The definition of the TTCN-semantics f
phase approgch. In the first phase concrete TTCN texts are mapped to a simplified structure, that can be
during the sgcond phase. This second phase can be regarded as the description of a TTEN machine, t
these simplifled TTCN texts.

The first phage can be decomposed into three steps
a) Syntax gefinition;

bliows a two-
manipulated
hat interprets

no semant|cs can be assigned to a language that has no fixed (context{free) grammar. Annex A descijibes the syn-

tax of the TTCN by means of BNF production rules;
b) Static s¢mantics definition;

the static gemantics describe which texts generated by the~context free grammar make sense (e.g.
should be declared, constraints referenced from the behaviour part shall be present in the constrain
test suite dtc.); the static semantic requirements for TTGIN are specified in annex A.

¢) Definitign of Tree Transformation;

this third step defines how to construct an abstract evaluation tree from a concrete TTCN text that is
and static $emantically correct. The transformation algorithms are described in clause B.4.

In the secondl phase the abstract TTCN magchine is defined. It is unlikely that the machine will (can) eve
the describe
tional, semantics. The abstract TTCN\machine is described in clause B.5. The main part of the TTCN
process callgd EVALUATE_TESTwCASE that interprets the abstract evaluation tree. The abstract eval
a parameter [of this process.

B.2 Precedence
Operational semantics for the TTCN are supplied in the following clauses in two alternative notations t

used PCOs
ts part of the

syntactically

be built with

1 architecture. Implementation problems are not considered in the definition of the dynanpic, or opera-

machine is a
Liation tree is

b provide the

reader with g 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, thi
and should be reported back to the standards organization via a defect report. In such a case, however

5 is an error,
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 4
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
natural language description is provided, to explain the working of the algorithms.

B.4.2 Appending default behaviour

The actugl appending of Defaults is done by adding the construct “+ DefaultReference” to theend of each set of al-
ternativey| in the Test Case. For the following pseudo code, Level represents the alternatives in'the cyrrent behaviour
tree. If A s an alternative in a set of M alternatives in the current behaviour tree then Level is the grdered set (A,,

A,, ..., Al') where each A, is either an event, a pseudo-event or a construct. Associatedwith each A Js alower Level
‘ of zero or|more alternatives. Thus each A, represents a subtree of the original tree!

» functign APPEND_DEFAULT (TestCaseOrStep, Tree, Level) :-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.DefaultReference] Level);
* Append Default to all levels below first level *)
if (Levei<> FIRST_LEVEL(Tree) then
APPEND('+’ TestCaseOrStep.DefaultReference, Level)
end;
RETURN(TRUE);
end

| Appending all Defaults in a Test Case or Test Step can be done by traversing the whole behaviour tree and using
| . APPEND] DEFAULT at every level of alternatives. This can be done with the following recursive prpcedure, called
¥ with: TestCaseOrStep:=TestCase, Tree:=ROOT_TREE(TestCase), and Level:=FIRST_LEVEL(Treg

« procedure APPEND_TRAV(TestCaseQrStep, Tree, Level)

begin
if (A, in Levelis not ‘4’ TestCaseOrStep.DefaultReference) then

egin (*Do’only if Defauits not appended yet *)
for (every alternative A, in Level) do

begin
iT (A, is not a leaf) then
begin
NextLevel:=NEXT_LEVEL(A);

APPEND_TRAV(TestCaseOrStep, Tree, NextLevel)
ond
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 Rerioval of REPEAT constructs

If TreeAndRParameters denotes a particular Treeldentifier followed by an ActuaIPARlisr, and condition denotes a par-
ticular Boolpan expression, then: REPEAT TreeAndParameters UNTIL [Condition] can be réplaced by:

[TRUE]
label_ A [TRUE] | @

+ TreeAndParameters
[INOT (condition)]
-> label_A
[condition]

Lines descrjbing subsequent behaviour of the REPEAT construct follow after this expansion, with an adgditional inden-
tation of twg levels.

B.4.4 Exprnding ATTACHED trees

Attached trg¢es are expanded by replacing the attach\construct + TestStep with the tree TestStep, and|subsequently
if there wag behaviour specified following, and indented from, the ATTACH construct to insert this béhaviour after,
and indentgd from, each leaf in the attached tree.

When evaljating the semantics of a behaviour tree that has had Defaults appended and the REPEAT construct re-
moved, it is|recommended to expand attached trees on each level (set of alternatives) as that level is feached in ex-
ecuting the[Test Case. The attached; trees on Level are expanded using the following procedure: ;

] prooedure EXPAND LEVEL(Levei)

begin
for (epery alternative A, in Level) do
bJ'gin

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.5.1 Introduction

N previously ex-
all Defaults have

An event, pseudo-event, or construct in TTCN is considered to match when it can be successfully evaluated. The
requirements for what constitutes a match for a TTCN statement depend on what is goded on that behaviour line,

TTCN sgmantics are defined using a simple functional approach that explains’the execution of a TTCN behaviour
tree and the components that form the nodes in that tree. These functions are intended as an aid tp understanding
TTCN semantics and are not intended to be associated with any particular execution model or high level program-
ming language. They are not meant to be direct methods for executing TTCN.

The funclions assume the existence of two variables (these havednothing to do with TTCN variables) they are:

SgndObject is a temporary global data strdcture whose value is an ASP or PDU thatistobe
sent. This value is constructed according to the relevant constraint specifications.

RdceivedObject is a temporary global data structure whose value is a copy of an AGP or PDU that:
has been received.

Executidn of a TTCN Test Case begins with invoking EVALUATE_TEST_CASE.
B.5.3 Execution of a test case
B.5.3.1 Execution of a Test Case - pseudo-code

& . » functipn EVALUATE_TEST_CASE(BehaviourTree) :BOOLEAN

(* Uevel is a variable local to EVALUATE_TEST_CASE. If Ai is an alternative in a set of m alternatives in the current behaviour

1 tree then Level is the ordered set (A . A2 ..... Am) where each Ai is either an event, a pseudo-event or a construct. Note
that because the treev is fully expanded the only TTCN statement that can appear is the GOTO *)

begin
Leyel:= FIRST)LEVEL;
EVALUATE_LEVEL (Level

end

 function EVALUATE LEVEL (Level) :BOOLEAN

(* 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( Ai’

Level) :BOOLEAN

(* This|function calls EVALUATE_EVENT, EVALUATE_PSEUDO_EVENT or EVALUATE_CONSTRUCT depending on what
type of 'event' the current alternative (Ai) is *)

case Ai f
EVENT: if EVALUATE_EVENT (A, Level!) then RETURN(TRUE) else RETURN(FALSE);
PSEUDO-EVENT: it EVALUATE_PSEUDO_EVENT (Ai, Level) then RETURN({TRUE)
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. st Case evaluation begins at the leftmost level of indentation (that is, the lines which are not yet indented
Step 2
Step 3 the leftmost
Step 4.

one event and all tlmers relevant to Tlme0ut statements in the set of alternatlves are in the timeout list,
then there is a test case error and the Test Case shall be stopped indicating test 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*)

case Ai of

i
f RECEIVE (A, Level) then RETURN(TRUE) else RETURN(FALSE);
OTHERWISE: if OTHERWISE (A, Level) then RETURN(TRUE) else RETURN(FALSE);
f TIMEOUT (A, Level) then RETURN(TRUE) else RETURN(FALSE);

if IMPLICIT_SEND (Level) then RETURN(TRUE)

=
m
m
<
m

d
=
o O
i3
o
m
4
=]

REGEIVE|event: B.5.7.2 for an OTHERWISE event: B.5.8.2 for a TIMEOUT event; or B.5.9.2 for an IMPLICIT SEND

SEND ( PCOidentifier,

ASPidentifier or PDUidentifier,
Qualifier,

Assignment,

TimerOperation,
ConstraintsRefsrence,
Verdict,

Level) :BOOLEAN

(* All parameters except Levei are picked up from Ai )

begin
if EVALUATE_BOOLEAN (Qualifier) then
begin
BUILD_SEND_OBJECT (ASPidentifierOrPDUidentifier, ConstraintsReference);
EXECUTE_ASSIGNMENT (Assignment)
SENDZEVENT (PCOidentifier )
TIMER_OP (TimerOperation);
VERDICT(Verdict);
Level:= NEXT_LEVEL;
LOG(PCOidentifier, SendObject);
RETURN(TRUE)
end
else RETURN (FALSE)
ond

+ function BUILD_SEND_OBJECT ( ASPidentifierOrPDUidentifier,
ConstraintsReference) :BOOLEAN
begin '
SendObject := ( 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.
« If the qualifier evaluates to TRUE, then continue with Step 2.

Step 2. i } ' s Reference.

Step 3.

gference entry

ill be assigned to the appropriate parameter or field of the ASP or PDU to be sent.

sing the dynamic chaining feature has the effect of storing a copy of the named.constraint ifto the named
narameter or field of the ASP or PDU being built for comparison. The structure defined for the associated

Step 4. Ifthere is an Assignment statement, then that assignment will be perfermed as in B.5.12.2.

Step 5. he ASP or PDU is now fully filled in according to the specifications-given. The LT or UT will send the ASP
of PDU. (If a PCO was stated, the ASP or PDU is to be sent atdhat PCO. If the PCO was ot stated, i.e.,

Step 6. I one or more timer operations were coded on the behaviour line, the appropriate timer ogeration(s) will

Step 7. I a verdict is coded, process the verdict as in B.5.16.2.
Step 8. ecord in the conformance log the following information, as well as the information specified in B.5.17.2:
¢ | the PCO at which the SEND occurred,
o | the fully defined ASP, PDU or TCP that was sent.

B.5.6 Exec¢ution of the RECEIVE event
B.5.6.1 Execution of the RECEIVE event - pseudo-code

« function |RECEIVE( PCOidentifier;

ASPidentifier or PDUidentifier,
Qualifier,

Assignment,

TimerOperation
ConstraintsReference,
Verdict,

Level) :BOOLEAN

(* All parameters except Level are picked up from Ai g

begin
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
if INPUT_Q (PCOidentifier) NOT empty then
begin
ReceivedObject := copy of object at head of INPUT_Q(PCOidentifier);
RETURN(TRUE)
end
elge RETURN (FALSE)
end

; ‘ » function RECEIVED_OBJECT ( ASPidentifierOrPDUidentifier,
ConstraintsReference) :BOOLEAN
begin
if (ReceivedObject is ASPidentifierOrPDUidentifier)
AND
(parameters/fields of ReceivedObject have the values speécified by the ConstraintsReferefce) )
then RETURN(TRUE)
else RETURN (FALSE)
end

B.5.6.2 Execution of the RECEIVE event - natural language description

The LT qr UT will check to see if the contents of the'ASP or PDU, as specified in the named Constfaints Reference
entry, have been received. Note that if there is aqualifier, the RECEIVE can only match if that qualffier evaluates to
TRUE.

Step 1. | If the snapshot that was taken when beginning the current iteration of checking this levgl of alternatives
for matching shows that there no incoming ASP or PDU, then this RECEIVE cannot matth.

Otherwise, continue to Step 2.

. Step 2. | A copy of the ASP or PDU is assembled, using the structure defined in the ASP or PDU|declaration plus
the values specified'in the named Constraints Reference. This copy will be used for comparison against
the incoming ASP or PDU (if any), to determine if the RECEIVE can match as specified.| -

Step 3. | If the dynamic-chaining feature has been used, then the value specified in the Constraints Reference_entry
will be assigned to the appropriate parameter or field of the ASP or PDU to be used in the comparison.

Using the dynamic chaining feature has the effect of storing a copy of the named constrairt.into the named
parameter or field of the ASP or PDU being built for comparison. The structure defined fqr the associated
Constraints Reference is used for this named parameter or field

Step 4. The ASP or PDU is now fully filled in according to the specifications given. The LT or UT will compare the
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 PCO.

Step 5. If there is a qualifier, then that qualifier will be evaluated. -
s [f the qualifier evaluates to FALSE, the RECEIVE cannot match.
» If the qualifier evaluates to TRUE, then continué With' Step 6.
Step 6. Ifthe LT or UT is unable to match the ASP or PDU as spécified (e.g., no ASP or PDU has arrived, an ASP
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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.)

Step 7. If there is an Assignment statement, then that assignment will be performed as in B.5.12.2.

Step 8. 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 9. If a verdict is coded. process the verdict as in B.5.16.2.

Step 10. Rqcord in the conformance log the following information, as well as the information specified|in B.5.17.2:
+ the PCO at which the RECEIVE occurred;
o the fully defined ASP, PDU or TCP that was received.

B.5.7 Execution of the OTHERWISE event
B.5.7.1 Exegution of the OTHERWISE event - pseudo-code

« function OTHERWISE ( PCOidentifier,
Qualifier,
Assignment,
TimerOperation,
Verdict,

Level) :BOOLEAN

(* All parameters except Level are picked up from A|- )

begin
if ( (RECEIVE_EVENT (PCOidentifier))
ND (EVALUATE_BOOLEAN (Qualifier) )
the
egin
EXECUTE_ASSIGNMENT (Assigiment);
TIMER_OP (TimerOperation);
REMOVE_OBJECT (PCOidentifier);
VERDICT(Verdict);
Level:= NEXT_LEVEL,;
LOG(PCOidentifier;\ReceivedObject);
RETURN (TRUE)
nd
else RETURN (FALSE)
end

B.5.7.2 Exegution of the OTHERWISE event - natural language description

The tester shalkaccept any incoming data that has not matched a previous alternative to this OTHERWISE event.
Note that if there is a qualifier, the OTHERWISE can only match if that qualifier evaluates to TRUE.

Step 1. 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 PCO.

Step 2. 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.

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.

126



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

ISO/IEC 9646-3 : 1992(E)

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:
¢ the PCO at which the OTHERWISE occurred;
o the fully defined ASP, PDU that was received.

B.5.8 Expcution of the TIMEOUT event

B.5.8.1 Hxecution 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 EYALUATE_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)

Jnd
. elsq RETURN (FALSE)
end

function TIMER_EXPIRED (Timerldentifier) :BOOLEAN
‘ begin
| if (timer has expired) then
egin
reset expired timer; (*see B.5.8.2%)
RETURN (TRUE)
d

else
RETURN (FALSE)
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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« |f the qualifier evaluates to TRUE, then continue with Step 2.
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 (entries)
is (are) removed from the timeout list.

« 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
timeout list. ’

e attempted.

Step 4. Iffone or more timer operations were coded on the behaviour line, the appropriate timer opgration(s) will

Step 10. Rpcord in the conformance log the following information, as well as the jnfofmation specifieq in B.5.17.2: ‘

B.5.9.1 Exdcution of the IMPLICIT SEND event - pseudo-code

o function IMPLICIT_SEND ( Level ) :BOOLEAN
begin
(* Evaldate IMPLICIT_SEND according to 14.9.6 * *)

Level:+ NEXT_LEVEL;
RETURN(TRUE)
end

B.5.9.2 Execution of IMPLICIT SEND - natural'language description

The IUT dogs whatever is necessary to send the contents of the ASP or PDU, as specified in the namdd constraints
reference ertry.

If the dynanfic chaining feature has. been used, then the value specified in the Constraints Reference éntry will be .
assigned to the appropriate parameter or field of the ASP or PDU to be sent.

B.5.10 Eqution of the PSEUDO-EVENT

B.5.10.1 Execution of PSEUDO-EVENTS - pseudo-code

+ function EVALUATE)PSEUDO_EVENT (Qualifier,

Assignment,
TimerQperation,
Verdict,

Level) :BOOLEAN

(* All parameters except Level are picked up from A ]

begin
if EVALUATE_BOOLEAN (Quaiifier)
then '
begin -
ASSIGNMENT (Assignment);
TIMER_OP (TimerOperation);
VERDICT(Verdict);
"~ Level:= NEXT_LEVEL,;
LOG();
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RETURN(TRUE)
end
e RETURN (FALSE)

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.

B.5.11 Execution of BOOLEAN expressions

B.5.11.1

functi

(* for f

begin
it n
el

end

B.5.11.2

A Booleg
FALSE.
CEIVE, T

Step 1.

Step 2.

Step 3.

se begin

After completion of the pseudo event record in the conformance log the information speci

Execution of BOOLEAN expressions - pseudo-code
bn EVALUATE_BOOLEAN(Qualifier) :BOOLEAN
Lirther definition see B.5.11.2 %)

o argument then RETURN (TRUE)

if Qualifier then RETURN (TRUE)
else RETURN (FALSE)
end

Execution of BOOLEAN expressions - natural language description

A\ Boolean expression may be stated as part of .a,statement line (i.e., on the same line wi
IMEOUT, or OTHERWISE), or as a statement line on its own (i.e., as a pseudo-event).

The Boolean expression shall be evaluated to determine if the condition specified is TRUE
normal rules of Boolean Logic apply, with the precedence rules specified in 11.4.2.1.

If the condition expressed by the Boolean expression evaluates to FALSE, then this Boo
is not a matching event. Skip the-remaining steps of this clause.

If the Boolean expression.has been evaluated and determined to match, the subseq
depends upon whether(the Boolean expression was coded as part of an event (i.e., SE
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 i
to match, and ‘the remainder of the statement line will be evaluated according to the sg
event type.«Skip the following steps, as they apply only to Boolean expressions coded as

If this Boolean expression was coded as a pseudo-event, then this Boolean is considere
behaviour. Proceed to the next step to process the rest of the Boolean expression behay

fiedin B.5.17.2:

n expression (i.e., qualifier) specifies a condition that is to be tested. This condition will either be TRUE or

h a SEND, RE-

F or FALSE. The
ean expression

hent processing
END, RECEIVE,

ne is considered
mantics for that
pseudo-events.

0 as a matching
our line.

Iftheére is an Assignment statement, then that assignment will be performed as in B.5.12

2.

Step 4.

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.
If a verdict is coded, process the verdict as in B.5.16.2.

B.5.12 Execution of ASSIGNMENTs

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

end

begin
execute the clauses in Assighment in a left-to-right order;
RETURN(TRUE)

end

B.5.12.2 Execution of ASSIGNMENTSs - natural language description

An assignment statement specifies that the variable on the left-hand side of that statement is to take on the value of
the right-hand side of the statement. An assignment statement may be stated as part of a statement line (i.e., on the
same line with a SEND, RECEIVE, TIMEQUT, or OTHERWISE), in combination with a Boolean expression, or as a

behaviour
Step 1.

Step 2.

Step 3.

Step 4.

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's
right-nand side of the assignment. The clauses are evaluated in left to right ofder, o
precedence indicated in table 3.

Once the assignment has been performed, the subsequent processing depends upon
aspignment statement was coded as part of an event (i.e., SEND, RECEIVECTIMEQUT, or O
or|whether it was coded as a pseudo-event.

If fhis assignment statement was coded as a pseudo-event, then proceed to the next step to
rest of the assignment statement behaviour line.

If pne or more timer operations were coded on the behaviouriline, the appropriate timer opg
be performed as in B.5.13.

If & verdict is coded, process the verdict as in B.5.16.2:

B.5.13 Exeg¢ution of TIMER operations

B.5.13.1 Ex

begin

ifnoa

end

B.5.13.2 Exr

function T

cution of TIMER operations - pseudo-code

MER_OP (TimerOperation) :BOOLEAN

ngument then RETURN (TRUE)

ase TimerOperation of
START_TIMER: it . START_TIMER(TimerQperation) then RETURN(TRUE)

else RETURN(FALSE); (* see B.5.13.2 for START_TIMER *)

it” CANCEL_TIMER(TimerOperation) then RETURN(TRUE)

else RETURN(FALSE); (* see B.5.13.3 CANCEL_TIMER *)

if READ_TIMER(TimerOperation) then RETURN(TRUE)

else RETURN(FALSE); (* see B.5.13.4 READ_TIMER *)

CANCEL_TIMER:

READ_TIMER:

end

cution of START timer - natural language description

becifying the
bserving the

whether the
'HERWISE),

process the

ration(s) will

The START {imer operation specifies that a timer is to begin ticking. This operation may be coded as p3
ment line (i.e., on the same line with a SEND, RECEIVE, OTHERWISE or TIMEQUT), or as a behaviour line on its

own, orin
Step 1.

Step 2.

130

irt of a state-

combination with a 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



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

Step 3.

Step 4.
B.5.13.3

ISO/IEC 9646-3 : 1992(E)

timer in the timeout list is removed from the list.

If another timer operation is coded following this START, then process that timer operation (exclusive of

verdict processing).
If a verdict is coded, process the verdict as in B.5.16.2.

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 behaviour
line on its own, or in combination with a qualifier and/or assignment statement.

Step 1.

Determine the name of the timer(s) to be cancelled.

Step 2.

Step 3.

Step 4.

B.5.13.4

The REAI
stored intg
ment line
own, or in

Step 1.

Step 2.

Step 3.

B.5.14 Functions for TTCNconstructs

B.5.14.1

s functio
A
(* be

case G

gee B4.3and B.4.4%)

ifno timer identitieris specified; thermthe T or Ut shattcarcetaitimersthat ad-been

The status of the named or implied timer(s) is to be changed to "not running™. The,amount
for the timer (or timers) is to be set to zero. If the timeout list contains an entry. for the tim
(entrigs) is (are) removed from the list.

If another timer operation is coded following this CANCEL, then process that timer operatig
verdict processing).

If a verdict is coded, process the verdict as in B.5.16.2.

READTIMER - natural language description

TIMER operation specifies that the amount of time that has passed for a currently runnin
a variable. The timer continues to run without interruption. This operation may be coded as
i.e., on the same line with a SEND, RECEIVE, OTHERWISE or TIMEOUT), or as a beha
combination with a qualifier and/or assignment statement.

Interrogate the value of the timer having thesspecified name. Store the amount of time g
named variable. The units returned are the'same as the units declared for this timer type.

If the timer is not currently running, the-named variable shall be set to zero.

If another timer operation is coded following this READTIMER, then process- that t
(exclusive of verdict processing):

If a verdict is coded, process:the verdict as in B.5.16.2.

Functions for TTCN constructs - pseudo-code
n EVALUATE_CONSTRUCT (Construct, Level) :BOOLEAN

parametersexcept Level are picked up from Ai *)

bause the Test Case tree is fully expanded prior to processing the REPEAT and ATTACH constructs are never en

nstruct of

unning.

if a timer identifier is specified, then the LT or UT shall cancel this timer (which hadbeen running.

pf time elapsed
er(s), the entry

n (exclusive of

y timer is to be
part of a state-
iour line on its

assed into the

mer operation

tountered,

GO

O GOTO(Label, Level);

RETURN (TRUE)

end

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 construct;
see clause B.4 for a description of REPEAT and ATTACH constructs.
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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 LT or UT shall cause control to transfer from the current event (i.e., the GOTO construct) to the set of alternatives
having the gpecifi eHrrthetapels-cotumm—Execut ‘ i his-newJevelk

B.5.16 The VERDICT
B.5.16.1 The VERDICT - pseudo-code
+  function VERDICT (VerdictColumnEntry) :BOOLEAN
begin
if VergictColumnentry is blank then RETURN(TRUE)
else | 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) théen R := pass;
if VerdictColumnEntry = INCONG)then R :=inconc;
if VerdictColumnEntry = (FAIL)then R := fail;
end
end
else (" Final verdict *)
begin
reset test case variables-all timers;
if ( { VerdictColumnEntry = Rand R = none ) or
( VerdictColumnEntry = PASS and R = inconc ) or
( VerdictColumnEntry = PASS and R = fail ) or
( VerdictColumnEntry = INCONC and R = fail ))
then raise\test case error;
STOP((*/Test Case terminates here *)
end
end
end
B.5.16.2 Tte VERDICT - natural language description
If a verdict iscoded; Process the-verdict

« If the verdict is enclosed in parentheses, then the temporary result variable R will be updated according
to the verdict algorithm in 15.17.2. The stated verdict is recorded in the conformance log.

» 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;

log the assignment(s) made (if any);

ISO/IEC 9646-3 : 1992(E)

Idg the verdict or preliminary result associated with the event line (if any);
I
end

Itj)g the timer operation(s) performed (if any);

g current time; (* current time may be actual or relative *)

B.5.17.2 The conformance log - natural language description
‘ . Record fthe 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;

B.5.18|Other miscellaneous functions used by the pseudo-code

function FIRST_LEVEL :LEVEL

begi

ETURN( set of alternatives at first level of indentation)
ond

funcLion NEXT_LEVEL :LEVEL

begi

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

funeron LABELED_LEVEL (Label) :LEVEL

begihy
RETURN(set of alternatives at the level of indentation indicated by Label)
end

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*)
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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 no argument then RETURN(default PCO input queue)
else RETURN(input queue identified by PCOidentifier)

end

« procedure TAKE_SNAPSHOT

(* Snapshot semantics are used for RECEIVE events and timeouts, /.e., each time around a set of alternatives a‘snapshot idtaken
of which events have been received and which timeouts-have fired. Only those identified in the snapshot can match pn the
next dycle through the alternatives *)

begin
update PCO input queues;
update TIMER queue;

end

e procedure $TOP
begin
reset togt case variables;
reset PGO queue;
reset TIMER queue;
reset timers;
terminate execution immediately
end
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C.1 Introduction

As an optjon, many Constraints and/or many Test Cases can be printed in a single table. This may b
light relations between the single constraints and/or single Test Cases. This annex states the'requirg
compact Constraints proformas and/or compact Test Cases proformas and gives some examples. T
are specific and differ from the generalized layouts given in 7.3. Since the new proforrmas are only
present the same information, there is no TTCN.MP associated with it. The informatignContained in

straints apd/or compact Test Cases table can be translated in the TTCN.MP associated with the m
straint tafples and/or many Test Case tables that have the same information contents.

C.2 Co

C.2.1 Requirements

It shall onl

a) the constraints have the same ASP type, PDU type, Strietured Type or ASN.1 Type; and

b) therg

thenitis p
proformas

C.2.2 Cc

NOTE - If tFe single constraints tables only have comments inthe detailed comments footer (i.e., the comments

In cases Where a constraint contains only a few parameters, or when there are only a small numbe

ISO/IEC 9646-3 : 1992(E)

Annex C
(normative)

Compact proformas

pact proformas for constraints
y be allowed to print many single constraint tables as-a$ingle compact constraint table if

are no entries in the comments column of any.sifigle constraint table.

ssible to print these constraints in the compactformat. In such cases the individual detailed commen

mpact proformas for ASP constraints

e useful to high-
ments for using
hese proformas
another way to
b compact Con-
any -single con-

column is empty),
ts from the single

should be collected and printed as a single-omment in the detailed comments footer of the compact proforma.

I of constraints,

the consttaints may be presented in.thexcompact version of the ASP constraints proforma:
ASP Constraints Declarations
ASP Type : ASP_ldentifier
Cpnstraint | Detivation Parameter Name Comments
Name Path
a ASP__ParIdentiﬁer, ASP_ParIdentifiern
Consid- Derivation- ConstraintValue- ConstraintValue-
&Parlist, Path &Attributes | | &Attributes , [FrepText],
Consld- Derivation- ConstraintValue- ConstraintValue-
&Parlis t2 P ath2 &Aitributesa 1 &Altributes 2n [Free Text]2
Consld- Derivation- ConstraintVajue- ConstraintValue- [FreeText]
&ParList,, Path . &Attributes . &Attributes ) m

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
PDU Type : PDU_lIdentifier
;Conjtraint Derivation Field Name Comments
Name Path | 4sp_paridentifier, ASP_Parldentifier, |
Copsla- Derivation- ConstraintValue- ConstraintValue-
&PgrList, Path, 8Atributes ; | gAttibutes, . [FreeTdxt]
Copsld- Derivation- ConstraintValue- ConstraintValie:
&ParLis t2 Pa th2 &Attributes 21 &Attributes 2n [FreeTa Xﬂ2
| .
Copslid- - | Derivation- ConstfaintValue- Const(aintVaIue- [FreeText],,
&ParlList,, Path &Attributes ., 4 &Atributes,,

Proforma C.2 - (Compact) PDU Constraints Declarations

The compac} constraints proforma has field names acrdss the top of the proforma, and different instances of the PDU
constraints in rows within the proforma. If there are sifields in the PDU type definition then there shall be n field col-
umns in the gompact constraint proforma.

The derivatign path column is optional, howevér] it shall be used to specify the derivation path of modifiegl constraints.
(see 12.6). A compact table can collect sevéeral base constraints (as illustrated in example C.1) or can gollect a base
constraint arld its modified constraints as:ityexample C.2. When modified constraints are deciared in a compact table,
the fields no{ modified in the modified constraints appear as boxes left blank as the intersection of the modified con-
straint row and of the field column.‘When mapping a compact table to TTCN.MP (i.e., single format), biank fields due
to inheritance shall be omitted(Figlds not specified in modified constraints are left blank in modified constraints.

" EXAMPLE C.1 - Constraints using the compact constraints proforma
- C.1.1 Giiven the declaration of PDU_B to be

‘ PDU Type Definition
| PDUName : PDUB -
' xe—rype +—XSAR
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

PDU Constraints Declarations

PDU Type: PDU_B

Constraint Name Field Name Comments
FIELDA FIELD2 FIELDS
CN1 3 TRUE "A string"
CTNZ 4,56 FALSE A string”
CN3 0 ? -

The constraints reference in the dynamic part might then contain entries such as PDU_B[EN1] and PDU_B[CN2]

EXAMPLE C.2 - The inheritance mechanism using the compact constraint proforma:

PDU Constraints Declarations

PDU Type: PDU_A

Constraint Derivation Field)Name Comments
Name Path
FIELD1 FELD2 FIELD3 FIELD4
GNO 0 FFH '00'B TRUE
gN1 CNO. 1
gnN2 CNO.CN. ; ?

C.23.2

straint ngme and occur in the constraint name column of compact constraint proformas.

MPLE C.3 - A parameterized compact constraint

p invocation of the(constraints on PDU_X in a Test Step may be made as foilows: S1, $2, S3, S4, S5(0), S5(1)
b5(Var) where Var-is a Test Case or Test Suite Variable.

EX

Thd
or §

arameterized compact constraints ,
Compact|constraints may also be(parameterized. In such cases the parameter lists shall be apperded to the con-

PDU Constraints Declarations
PDU Type: PDU_X
Constraint Field Name Comments
Name P1 P2

S1 0 0
s2 0 1
S3 1 0
S4 1 1
S5(A:INTEGER) | 1 A
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C.2.4 Compact proformas for Structured Type constraints
Compact Structured Type constraints shall be provided in the following proforma:

Structured Type Constraints Declarations
Structure Type: Sfructidentifier
Constraint | Derivation Field Name Comments
Name Path I "
ASP_ParIdent/f/er1 ASP_ParIdent/ﬂern
Consld- Derivation- ConstraintValue- ConstraintValue-
&ParlList, Path, &Attributes ; 4 &Attributes ; [FreeText]4
Conkld- Derivation- ConstraintValue- ConstraintValue-
&Parl I'St2 Path2 &Attributesa1 &Attributsszl n [FréeTe ’72
Consld- Derivation- ConstraintValue- ConstraintValue- [Free Text]
&Parlist,, Path, . 8Attributes,, 4 &Atiribites,, . m
Proforma C.3 - (Compact) Structured Type Constraints Declarations

E C.4 - Use of structured compact constraints
The PDY_Y consists of five fields named Y1 through Y5. The fields Y1, Y2 and Y3 have been combined into the
Structurpd Type called A. In the following, the first table shows\the constraints defined on PDU_Y. The second and
third tables convey the same information as the last table;
The second and third tables show the Structured Type A's constraint specification using the single constraipt pro-
formas, while the last table shows A's constraint using the compact constraint proforma. Both figures also use the
modificgtion mechanism.
For the {ollowing tables, it can be seen that if the-constraint YY1 was used, the values for field Y1 through Y5{would
be 0,0,d,0,1 respectively, where the values\forfields Y1 through Y3 are derived from the Structured Type A using
constraipt A1. If the constraint YY2 was gsed, the values for Y1 through Y5 would be 0,3,0,1,0 respectively, where

the valups for fields Y1 through Y3 are detived from the Structured Type A using constraint A2
C.4.1 A[PDU constraints table that uses a Structured Type (called A)
PDU Constraints Declarations
PDU[Type: PDU_Y
Canstraint'Name Field Name Comments
A 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
3

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.
Gomment

Element Name Element Value Comments
Y2 3

C.4.4 Structured Type A’s constraints A1 and A2 in the compact form

Structured Type Constraints Declarations

Structured Type Name: A

Constraint | Derivation Element Name Comments
Name Path '

Y1 Y2 Y3

A1 0 0 0

@ e

Al. 3

When uging Structured Types within PDU Constraint Declarations, each field name used within the [Structured Type
definitior] shall exactly-match the name (or short name, if both the short name and full name were defined) of the PDU
field whigh 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

Onpnaldl Parl iof

by it Sont 0 O A

CUUOToTaaT Tir=1uty

Fa) PAVY N oY ATRT PN
CUTTST AT ity Qa7 v ey

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&ParListy

ConstraintValue&Attributes,

Consld&ParlList,,

ConstraintValue8Atiributes,,

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,, ConstraintYalue&Attributes,,,

Proforma C.6 - (Compact) ASN.1 Type Constraints Declarations

C.3 Cgmpact proforma for Test Cases

C.3.1 Requirements

Itis only permitted to print many single Test Case dynamicbehaviour tables as a single compact Test Case dynamic
behavioyr table when the following rules apply:

a) all sjngle Test Case dynamic behaviour tables shall belong to the same Test Group;
b) all dingle Test Case dynamic behaviour-tables shall have either the same Default tree or no Default tree; it is
recominended that there be no Default tree;
¢) the behaviour description of each single Test Case dynamic behaviour table shall consist of g single ATTACH
constricct.

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-
enced cqnstraints (e.g., tests' for parameter variations of ASPs and/or PDUs), the Test Cases may be presented in
the compact version ofithe Test Case dynamic behaviour proforma:

Test Case Dynamic Behaviours

Group : TestGroupReference

foault : 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
Test Case Name Purpose Test Step Attachment

OVERIBE+—— | Omitthe overide parameter | + OVERRIDE (FCRERQ 001, FCRERP_001)

when file exists.

OVERIDE2 Omit the overide parameter, + OVERRIDE (FCRERQ_002, FCRERP_002)
when file does not exist.
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