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Forewond

ISO (the
Electrotech

nternational Organization for Standardization) and IEC (the International
nical Commission) form the specialized system for worldwide standardization.

National Hodies that are members of ISO or IEC participate in the development of
International Standards through technical committees established by the respective
organizatign to deal with particular fields of technical activity. ISO and IEC technical

committee

collaborate in fields of mutual interest. Other international organizatiéns,

governmerftal and non-governmental, in liaison with ISO and IEC, also take part in-the

work.

In the field
committee
committee
Standard rd

of information technology, ISO and IEC have established a joinit technical
ISO/IEC JTC 1. Draft International Standards adopted by the\joint technical
are circulated to national todies for voting. Publication as an International
quires approval by at least 75% of the national bodies casting a vote.

Internationpl Standard ISO/IEC 9646-3 was prepared by the Joint Technical Committee

ISO/IEC

interconne

TC 1, Information technology, Subcommittee™SC 21, Open systems
rtion, data management and open distributed processing.

This seconfl edition cancels and replaces the first editibn (ISO/IEC 9646-3:1992), which
has been tefhnically revised.

ISO/IEC 9
technology
framework

646 consists of the following parts;”under the general title Information
- Open Systems Interconnection)- Conformance testing methodology and

- Pany 1: General concepts
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assé
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y 2: Abstract Test SuiteSpecification
¢ 3. The Tree and-Tabular Combined Notation (TTCN)
¢ 4. Test realization

f 5: Reqturements on test laboratories and clients for the conformance
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¥ 6: Protocol profile test specification
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7T Implemenarnon Conformance Siatenents

to E form an integral part of this part of ISO/IEC 9646. Annexes F, G and H

are for information only.
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Introduction

This part of ISO/IEC 9646, one of a multi-part International Standard d
notation, called the Tree and Tabular Combined Neotation (TTCN), for|
specification of OSI abstract conformance test suites.

In constructing a standardized abstract test suite, atest notation is used to deso
test cases. The test notation can be an infarmal notation (without form
semantics) or a formal description technique (FDT). TTCN is an informal n
clearly defined, but not formally defined semantics.

TTCN is designed to meet the following objectives:

a) to provide a notation in which abstract test cases can be expressed in stan
suites;

b) to provide a notation which is independent of test methods, layers and pi

c) to provide a notation which reflects the abstract testing methodology def]
IEC 9646;

d) to provideca,capability to use concurrency in the specification of abstrag
when appropriate, in both multi-party testing and single-party testing.

In the abstract testing methodology a test suite is looked upon as a hierarchy r
the complete test suite, through test groups, test cases and test steps, down to
TTEN provides a naming structure to reflect the positions of test cases in this
also provides the means of structuring test cases as a hierarchy of test steps cul
test events. In TTCN, the basic test events are sending and receiving Abst
Primitives (ASPs), Protocol Data Units (PDUs) and timer events.

Two forms of the notation are provided: a human-readable tabular form, called
for use in OSI conformance test suite standards, and a machine processable 1
TTCN.MP, for use in representing TTCN in a canonnical form within compy
and as the syntax to be used when transferring TTCN test cases between differe
systems. The two forms are semantically equivalent.

h
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Information technology - Open Systems Interconnection -

Conformance testing methodology and framework - Part 3

The Tree and Tabular Combined Notation (TTCN)

1 Scope
1.1 This part of ISO/IEC 9646 defines an informal test notation, called the Tree and Tabular Combined Notation (TTCN), for
OSI . rtesTwhreh s ; ; ' btract testing
methpdology defined in ISO/IEC 9646-1 and ISO/IEC 9646-2.
1.2 It also specifies requirements and provides guidance for using TTCN in the specification of system-indeépendgnt conform-
ance [test suites for one or more OSI standards. It specifies two forms of the notation: one, a human-readable forny, applicable
to th¢ production of conformance test suite standards for OSI protocols; and the other, a machine-préeéssable forny, applicable
to processing within and between computer systems.
1.3 This part of ISO/IEC 9646 applies to the specification of conformance test cases which can be’expressed abstraftly in terms
of coptrol and observation of protocol data units and abstract service primitives. Nevertheless, for some protocols, test cases
may pe needed which cannot be expressed in these terms. The specification of such tgst\Cases is outside the scopg of this part
of ISD/IEC 9646, although those test cases may need to be included in a conformance-téest suite standard.
For elxample, some static conformance requirements related to an application servicé may require testing techniqué¢s which are
specific to that particular application.
The $pecification of test cases in which more than one behaviour deseription is to be run in parallel is dealt [with by the
conclirrency features (particularly involving the definition of Test Components and Test Component Configuratiohs).
1.4 This part of ISO/IEC 9646 specifies requirements on what a teStsuite standard may specify about a conforming realization
of thq test suite, including the operational semantics of TTCN te§t suites.
1.5 This part of ISO/IEC 9646 applies to the specification ef tonformance test suites for OSI protocols in OSI 1gyers 2 to 7,
specifically including Abstract Syntax Notation One (ASN;1) based protocols. The following are outside the scopg of this part
of ISP/IEC 9646:

a) [the specification of conformance test suites for-Physical layer protocols;

b) [the relationship between TTCN and formalidescription techniques;

¢) Ithe means of realization of executable ‘test suites (ETS) from abstract test suites.
1.6 This part of ISO/IEC 9646 defines-mechanisms for using concurrency in the specification of abstract test casgs. Concur-
rencylin TTCN is applicable to the Specification of test cases:

a) [in a multi-party testing context;

b) which handle multiplexing and demultiplexing in either a single-party or multi-party testing context;

c) phich handle splitting and recombining in either a single-party or multi-party testing context;

d) n a single-part¥. testing context when the complexity of the protocol or set of protocols handled by the IUT |is such that

corjcurrency, €an simplify the specification of the test case.
1.7 TTCN modules are defined to allow sharing of common TTCN specifications between test suites.
2 Normativereferenees

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 indicated below. Members of ISO and IEC maintain registers of currently valid International Standards.

ISO 646 : 1991, Information technology - ISO 7-bit coded character set for information interchange.
ISO/IEC 7498-1 : 1994, Information technology - Open Systems Interconnection - Basic Reference Model: The Basic Model.
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(See also ITU-T Recommendation X.200 : 1994.)
ISO/IEC 8824-1: 1995, Information technology - Abstract Syntax Notation One (ASN.1): Specification of basic notation.
(See also ITU-T Recommendation X.680 : 1994.)

ISO/IEC 8824-1: 1995/Amd. 1: 1996, Information Technology - Abstract Syntax Notation One (ASN.1): Specification of basic
notation - Amendment 1: Rules of extensibility.

(See also ITU-T Recommendation X.680 Amendment 1 : 1995.)
ISO/IEC 8824-2: 1995, Information technology - Abstract Syntax Notation One (ASN.1): Information object specification.

© ISO/IEC

(See also I
ISO/IEC 8

specificatid
(See also I
ISO/IEC 85
(See also I
ISO/IEC 8

specificatid
(See also I

ISO/IEC 8
Canonical

(See also I
ISO/IEC 8§
(See also I7

ISO/IEC 94
framework

(See also 17

ISO/IEC 96
framework

(See also 17

ISO/IEC 9¢
framework

(See also I1

ISO/IEC 94
[framework

(See also I1

ISO/IEC 96
framework

(See also I

[U-T Recommendation X.681 : 1994.)

n - Amendment 1: Rules of extensibility.

"U-T Recommendation X.681 Amendment 1 : 1995.)

24-3 : 1995, Information technology - Abstract Syntax Notation One (ASN.1): Constraint spe¢ification.
[U-T Recommendation X.682 : 1994.)

24-4 : 1995, Information technology - Abstract Syntax Notation One (ASN.1): Paraimeterization of ASN.1
rs.

"U-T Recommendation X.683 : 1994.)

25-1: 1995, Information technology - ASN.1 encoding rules: Specification-of Basic Encoding Rules (BER),
F-ncoding Rules (CER) and Distinguished Encoding Rules (DER).

[U-T Recommendation X.690 : 1994.)
25-2: 1996, Information technology - ASN.1 encoding rulesiSpecification of Packed Encoding Rules (PER
'U-T Recommendation X.690 : 1995.)

46-1 : 1994, Information technology - Open Systems Iiterconnection - Conformance testing methodology an
- Part 1: General concepts.

[U-T Recommendation X.290 : 1995)

46-2 : 1994, Information technology - Opén-Systems Interconnection - Conformance testing methodology an|
- Part 2: Abstract test suite specificatioh.

[U-T Recommendation X.291 : 1995)

46-4 : 1994, Information technolagy - Open Systems Interconnection - Conformance testing methodology an|
- Part 4: Test realization.

[U-T Recommendation X293 : 1995)

46-5 : 1994, Information technology - Open Systems Interconnection - Conformance testing methodology an
- Part 5: Requirements on test laboratories and clients for the conformance assessment process.

[U-T Recommendation X.294 : 1995)

46-6 : 1994, Information technology - Open Systems Interconnection - Conformance testing methodology an
L Parti6.N\Protocol profile test specification.

[U/=T Recommendation X.295 : 1995)

24-2: 1995/Amd. 1 : 1996, Information technology - Abstract Syntax Notation One (ASN.1): Information-obj

ect

X

U

_

~

~

ISO/IEC 9646-7 1995, Information technology - Open Systems Interconnection - Conformance testing methodology and

framework -

Part 7: Implementation Conformance Statements.

(See also ITU-T Recommendation X.296 : 1995)

ISO/IEC 10646-1 : 1993, Information technology - Multiple-Octet Coded Character Set (UCS): Architecture and basic
multilingual plane.

ISO/IEC 10731: 1994, Information technology - Open Systems Interconnection - Basic Reference Model - Conventions for the
definition of OSI Services.
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(See also ITU-T Recommendation X.210 : 1993.)

3 Definitions

3.1 Basic terms from ISO/IEC 9646-1
The following terms defined in ISO/IEC 9646-1 apply:
a) abstract service primitive

b) abstract testing methodology

ISO/IEC 9646-3: 1998 (E)

¢)|abstract test case
d)|abstract test method

e) |abstract test suite

f) |conformance log

g) [conformance test suite
h) |coordinated test method
i) |distributed test method
Jj) |executable test case

k) [executable test case error
1) [executable test suite
m)|fail verdict

n

~

idle testing state

o

~

implementation under test

p) [inconclusive verdict

q) |invalid test event

r) |local test method

s) [lower tester

t) |means of testing

u) [pass verdict

v) [PICS proforma

w) [PIXIT proforma

Xx) jprotocol implementatiefd conformance statement
y) jprotocol implementation extra information for testing
z) point of controkand observation

aa)remote test method

ab)ptable‘testing state

ac)ptandardized abstract test suite

ad)static conformance requirements
ae)syntactically invalid test event
af) system under test

ag)test body

ah)test case

ai) test case error

aj) test coordination procedures
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ak)test event

al) test group

am)test group objective

an)test laboratory

ao)test management protocol

ap)test outcome

© ISO/IEC

aq)(test) postamble
ar) (test) [preamble

as) test pirpose

at) test rg
au)test rq
av)test st
aw)test s
ax)test Sy
ay)upper]
az)(test)

ba)testin

alization
alizer

cp

ite

stem
tester
verdict

b state

3.2 Terms from ISO/IEC 7498-1

The follow
a) (N)-l
b) (N)-p
c) (N)-sg
d) subne

e) transfl
3.3 Term

The follow
a) OSI-s

ng terms defined in ISO/IEC 7498-1: 1994 apply:

yer (particularly for application, session and transport layers)
Fotocol-data-unit

rvice-access-point

twork

Pr syntax

s from ISO/IEC 10731

ng terms defined in ISO/IEC {0731: 1994 apply:

ervice-provider

3.4 Termps from ISO/IEC 8824-1

The follow

ng terms definedin $ISO/IEC 8824-1: 1995 apply:

a) bitstripg type

b) chara

C) enum

terstring.type
prated type

d) extern

al-type

e) object identifier
f) octetstring type
g) real type

h) selection type

1) sequence type
j) sequence-of type

k) set type

4
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) set-of type

m) subtype
NOTE - Where there may be ambiguity with TTCN terms these terms are prefixed with the term ASN.1.
3.5 Terms from ISO/IEC 8825-1
The following term defined in ISO/IEC 8825-1: 1995 applies:

a) encoding

3.6 [TTCN specific terms
For the purposes of this part of ISO/IEC 9646 the following definitions apply:

: 1998 (E)

3.6.] applicable encoding rules: The actual encoding rules that are to be used when sending or receiving a PDU, after all

releyant encoding defaults and overrides, if any, have been combined.

3.6.2 attach construct: A TTCN statement which attaches a Test Step to a calling tree.

3.6.3 base constraint: Specifies a set of default values for each and every field in an ASP©r,PDU type definitiop.

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

3.6.3 behaviour line: An entry in a dynamic behaviour table representing a test event-or other TTCN statement fogether with

assofiated label, verdict, constraints reference and comment information as applicable.

3.6.¢ behaviour tree: A specification of a set of sequences of test events, and other TTCN statements.

3.6.7 blank entry: In a modified compact constraint table a blank entry in a constraint parameter or field dé¢notes that a

consjraint value is to be inherited.

3.6.§ calling tree: The behaviour tree to which a Test Step is attached.

3.6.9 compact constraint table: Declaration of a set of constraints for an ASP, PDU or Structured Type arrangdd in a single

table.
3.6.

3.6.11 concurrent test case: A test case which is,specified using concurrent TTCN.

3.6.12 concurrent TTCN: TTCN which usés-test components and test component configurations in orde
concpirrency in the dynamic behaviour of test\cases.

0 compact test case table: Declaration of a set of Fést Cases for a given Test Group arranged in a single table.

to express

3.6.13 constraints part: That part of a TTCN test suite concerned with the specification of the values of ASP pafameters and

PDU fields being sent to the IUT, and:conditions on ASP parameters and PDU fields received from the IUT.
3.6.

3.6.15 coordination message [CM]: An item of structured information which may be transfered from one Test C
another at a Coordination Point.

3.6.
Conlffiguration, wher¢ €Ms may be exchanged asynchronoulsy between these Test Components.

constraints reference: A'reférence to a constraint, given in a behaviour line.

mponent to

coordination point [CP]: A point within a testing environment, assigned to two Test Components in a Test|Component

3.6.17 declarations part: That part of a TTCN test suite concerned with the definition and/or declaration of all nor|-predefined

objedts that.are used in the test suite.

3.6.1B -default behaviour: The events, and other TTCN statements, which may occur at any level of the associated tree, and

which-aré indicated in the Default behaviour prnl-‘nrma.

3.6.19 default group: A named set of default behaviours.

3.6.20 default group reference: A path specifying the logical location of a Default in the Default Library.
3.6.21 default identifier: A unique name for a Default.

3.6.22 default library: The set of the Default behaviours in a test suite.

3.6.23 default reference: A reference to a Default in the Default Library from a Test Case or Test Step table.

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

e modified
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3.6.25 dynamic chaining: The linking from constraint declarations of an ASP parameter or PDU field to the constraint
declaration of another PDU by means of parameterization. Which PDUs are chained is specified in the constraints reference of
a behaviour line.

3.6.26 dynamic part: That part of a TTCN test suite concerned with the specification of Test Case, Test Step and Default
dynamic behaviour descriptions.

[0 3 s 1y RPN, AT 4

e

3.6.27 expanded test suite: A test suite with all ir
to the algorithm in annex B.

test suite according

3.6.28 exphet

af : A odule
is to be explicitly defined or exported as an external object.

3.6.29 explicitly defined object: An object for which a definition or declaration exists in the module or test suite.

3.6.30 explicitly exported object: A named object in the Exports tables being available for use. If the objectis an imported
object, the mame of the source object is to be given.

3.6.31 explicitly imported object: A named object in the Import tables being available for explicit reférences.

3.6.32 exnnrtpd obiect: An Pynhmﬂ\/ defined nhmm or rwnhmtlv imnorted obiect in a source object made available for

AL A A 11y QCLINICA VDO O CAPLILIU 1PORCUG Vel

any other mjodule or test suite. An exported object is elther an explmtly exported object or an implicitly exported object,

T
w
[¢]
5

3.6.33 extgrnal object: An object being referred to by its name in a module, but neithermported nor explicitly definel. An
external object is to be declared in the External table. An external object may be either explicitly external or implicitly extprnal.

3.6.34 gloRal result variable: A predefined test case variable maintained by a Main Fest Component in the MPyT contgxt or
by the test ¢ase in the SPyT context to record the accumulated effect of all the preliminary results of the test case in ordler to
determine the test verdict.

3.6.35 implicit external: An externally declared object in an export table which is omitted from a corresponding Import lable.

3.6.36 implicitly exported object: An explicitly defined object or explicitly imported object, which is not itself explicitly
exported but which is referred to by an explicitly exported object.

3.6.37 implicitly imported object: An object referred to by some explicitly imported object. The use of an implicitly imported
object is redtricted to the explicitly imported objects (from the'same source object) referring to it.
3.6.38 implicit send event: A mechanism used in Remoté.Test Methods for specifying that the IUT should be made to iritiate
a particular [PDU or ASP.
3.6.39 impprted object: An object copied from somie other source object, being available for use. An imported object is ¢ither
an explicitly imported object or an implicitly imported object.
3.6.40 leve| of indentation: Indicates the(free structure of a behaviour description. It is reflected in the behaviour description
by indentatipn of text.

3.6.41 locall result variable: A predefined variable maintained by a Test Component to record the accumulated effect pf its
preliminary results

3.6.42 loca] tree: A behaviduniree defined in the same proforma as its calling tree.

3.6.43 main test component [MTC]: The single Test Component in a Test Component Configuration responsible for crefting
and controlling Parallel Test Components and computing and assigning the test verdict.

3.6.44 modified Constraint: A constraint defined for an ASP or a PDU that already has a base constraint, and which njakes
modifications-on that base constraint.

3.6.45 modularized test suife: A test suite containing Import tables.

3.6.46 module: A self-contained collection of TTCN objects. All referenced objects are either explicitly defined in the Module,
are imported from other sources or are defined as external objects in the module.

3.6.47 non-concurrent test case: A test case which is specified in TTCN but without using concurrent TTCN.

3.6.48 object: An element of one of the object categories listed in A.4.2.2 (for TTCN objects with a globally unique identifier)
and A.4.2.6 (for ASN.1 identifiers which are globally unique throughout the test suite).

3.6.49 operational semantics: Semantics explaining the execution of a TTCN behaviour tree.
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3.6.50
3.6.51

original source object: The module or test suite where an object is explicitly defined.

otherwise event: The TTCN mechanism for dealing with unforeseen test events in a controlled way.

1998 (E)

3.6.52 overview part: That part of a TTCN test suite concerned with presenting an overview of the structure of the test suite,
the structure (if any) of the Test Step Library, the structure (if any) of the Default Library and the association of selection
expressions (if any) with Test Cases and/or Test Groups. This part also provides indexes to Test Cases, Test Steps and Defaults.

3.6.53

parallel test component [PTC]: A test component created by the main test component.

3.6.54 preliminary result: A result recorded before the end of a test case indicating whether the associated part of the test case

3.6.5
descr

3.6.5¢
3.6.57

3.6.58
result
called

3.6.59
3.6.60

3.6.61
node.
execu

3.6.62
3.6.63

terms

3.6.64f source object: A module or test suite which is impérted and has a corresponding Import table.

3.6.65]

3.6.66|
of ano

3.6.67,

3.6.68
PDU t
a subs

3.6.69
3.6.70
3.6.71

3.6.72

compdnents, and declared as having a fixed number of PCOs and a fixed or maximal number of CPs.

nconclusive

pseudo-event: A pseudo-event is a TTCN expression or Timer operation appearing on a statement lineGh the
tion without any associated event.

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

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

variable called R. In concurrent TTCN, there is one global result variable called R, eathPTC has a local resy
R, and the MTC has a local result variable called MTC_R.

root tree: The main behaviour tree of a Test Case, occurring at the level of entry/into the Test Case.

send event: The sending of an ASP or PDU to a named or implied PCO.

ion of the Test Case.

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

static chaining: The linking from constraint.declarations of an ASP parameter or PDU field to the constraint {i
ther PDU by explicitly referencing a constraint as its value.

static semantics: Semantic rules that testrict the usage of the TTCN syntax.

ype definition which is defined-in a separate declaration and which may be used to specify a portion of a flat st
ructure within the ASP or.PDU.

submodule: A module which is included in another module.

test case identifier:”A unique name for a Test Case.

test component: A named subdivision of a concurrent test case capable of being executed in parallel witl

3.6.73

concurrent test cases.

3.6.74
3.6.75
3.6.76
3.6.77

test group reference: A path specifying the logical location of a Test Case in the ATS structure.
test step group: A named set of test steps.
test step group reference: A path specifying the logical location of a Test Step in the Test Step Library.

test step identifier: A unique name for a Test Step.

behaviour

result variable: A predefined test case variable for storing preliminary results. In non‘corcurrent TTCN there is one

It variable

set of alternatives: TTCN statements coded at the same level of indgntation and belonging to the same predecessor
They represent the possible events, pseudo-events and constructs which ‘are to be considered at the relevant point in the

single constraint table: A declaration of a constraint for a single ASP or PDU of a given type arranged in a single table.

snapshot semantics: A semantic model to eliminate the €ffect of timing on the execution of a Test Case,| defined in
pf snapshots of the test environment, during which the environment is effectively frozen for a prescribed perjod.

eclaration

structured type: A collection.6f‘one or more ASP parameters or PDU fields which may exist in one or m¢re ASP or

ructure or

test case variable: One of a set of variables declared globally to the test suite, but whose value is retained oply for the
executjon of a singlé Test Case. '

other test

¢ for use in

3.6.78 test step library: The set of the Test Step dynamic behaviour descriptions in the test suite, that are not local Test Steps.
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3.6.79 test

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

© ISO/IEC

3.6.80 test suite constant: One of a set of constants, not derived from the PICS or PIXIT, which will remain constant

throughout

the test suite.

3.6.81 test suite parameter: One of a set of constants derived from the PICS or PIXIT which globally parameterize a test suite.

3.6.82 test suite variable: One of a set of variables declared globally to a test suite and retains its value between Test Cases.

3.6.83 tim

3.6.84 tree-atts

current pro
3.6.85 tred
3.6.86 treq
3.6.87 treq
3.6.88 tred
3.6.89 treg
3.6.90 TT

3.6.91 unf
test suite. I

3.6.92 ung

4 Abbre

4.1 Abbr
For the purf

ATS :
ASP :
ETS:
IUT :
LT:
MOT :
PCO:
PICS :
PIXIT :
SUT :
TMP :
UT:
UTCF :
LTCF:

4.2 Abbr

eout event: An event which is used within a behaviour tree to check for expiration of a specified timer.

forma, or as a Test Step in the Test Step Library) is to be included in the current behaviour tree.
header: An identifier for a local tree followed by an optional list of formal parameters for the tree.
identifier: A name identifying a local tree.
leaf: A TTCN statement in a behaviour tree or Test Step which has no specified subsequent behaviour.
node: A single TTCN statement.
notation: The notation used in TTCN to represent Test Cases as trees.

CN statement: An event, a pseudo-event or construct which is specified in a behaviour description.

breseen test event: A test event which has not been identified as a test event within a foreseen test outcome
is normally handled using the OTHERWISE event.

ualified event: An event that does not have an associated Boolean expréssion.

viations

pviations defined in ISO/IEC 9646-1.
poses of this part of ISO/IEC 9646, the following abbreyviations defined in ISO/IEC 9646-1:1994, clause 4 af

abstract test suite

abstract service primitive

executable test suite

implementation under test

lower tester

means of testing

point of control and observation

protocol implementation,eonformance statement
protocol implementation extra information for testing
system under test

test management protocol

upper tester

upper tester<ontrol function

lower testér control function

pviations defined in ISO/IEC 9646-2

For the purf

in the

in the

ply:

péses of this part of ISO/IEC 9646, the following abbreviations defined in ISO/IEC 9646-2:1994, clause 4 ap

CS:
DS:
LS:
RS:
TTCN :

coordinated single-layer (test method)
distributed single-layer (test method)
local single-layer (test method)
remote single-layer (test method)

tree and tabular combined notation

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

ASN.1:

8

abstract syntax notation one
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BNF : the extended Backus-Naur form used in TTCN
CM: coordination message

CP: coordination point

FDT : formal description technique

FIFO : first in first out

MTC: main test component

OSI: open systems interconnection

PDU : protocol data unit

PTC- parnnpl test component

SAP|: service access point

TCH: test coordination procedures

TTAN.GR : tree and tabular combined notation, graphical form
TTAN.MP : tree and tabular combined notation, machine processable form
5 The syntax forms of TTCN

TTCN is provided in two forms

- a

-4
su

graphical form (TTCN.GR) suitable for human readability;

machine processable form (TTCN.MP) suitable for transmission of TTCN descriptions between machines
table for other automated processing.

aind possibly

TTCN.GR is defined using tabular proformas. TTCN.MP is defined using Syntax productions which have special TTCN.MP

keyw
with
prod
The

prod
9644

The
anne

The
prod

comion to both TTCN.MP and TTCN.GR).

If thg

as dgscribed by the text and as déscribed by Annex A, then

a)
sy
b)
on

ords as terminal symbols instead of the fixed parts of the tabular proformas (e.g., the box lines and headers)
n the TTCN.GR tables are defined by syntax productions which do not include any TTCN.MP key¥
ictions are common to both TTCN.GR and TTCN.MP.

The entries
ords; these

yntax productions of TTCN.MP are specified in annex A-As an aid to clarifying the TTCN.GR description, fnany syntax

ictions that are common to both TTCN.MP and TTCN.GR are embedded in the text of the body of this part
; these are marked: SYNTAX DEFINITION. To aidreadability some productions will appear in several place

k A, but if there is any conflict annex A shall take precedence.
ext description of TTCN.GR is intended.fo'be consistent with the underlying syntax as defined in the TTCN
ictions, except for the differences identified in A.5 and the static semantic restrictions specified in Annex A

re is any conflict between the(TTCN.GR syntax, on the one hand, and the static and operational semantics,

except for the differences/specified in A.5, the TTCN.MP syntax productions shall have precedence over
ntax productions in the.body of this part of ISO/IEC 9646;

of ISO/IEC
s in the text.

syntax productions embedded within the text are intended to be identical copies of the corresponding prodyctions from

.MP syntax
. (which are

n the other,

the text and

the static semantic$ restrictions specified in A.4 and in the static semantics comments (marked STATIC S

syntax productions;

<)
O}

ANTICS)

the syntax productions in A.3 specify restrictions on what is valid TTCN, restricting what is allowed according to the

similarly, the operational semantics restrictions specified in the operational semantics commenfs (marked
ERATIONAL SEMANTICS) on the syntax productions in A.3 specify restrictions on what is valid TTCN jat run-time,

redtrieting what is allowed according to the syntax productions:

d) the static and operational semantics restrictions specified in annex A shall have precedence over the text in the body of
this part of ISO/IEC 9646.

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 operational 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 precedence, because it is the
TTCN.GR version that is the standardized ATS.
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6 Compliance
6.1 ATSs that comply with this part of ISO/IEC 9646 shall satisfy the requirements for either TTCN.GR or TTCN.MP.
NOTE - See ISO/IEC 9646-1:1994, clause 10, for an explanation of the use of the term “compliance” in ISO/IEC 9646.

© ISO/IEC

6.2 ATSs that comply with the requirements of TTCN.GR shall satisfy the TTCN.GR syntax requirements stated in clauses 9
through 16 and A 4.

6.3 ATSs that comply with the requirements of TTCN.MP shall satisfy the TTCN.MP syntax requirements stated in A.3.

6.4 ATSst

b) meet th
c) comply

NOTE - If, du
static semanti
executable tes|

7 Conventions

7.1 Introd
The followin

7.2 Syntac
Table 1 defir

EXATI

I case error, depending on where the error is located.

rt of ISO/IEC 9646 shall satisfy the static semantic requirements specifi

erational semantics equivalent to the operational semantics of the test suite as defined by aripeX B;
e additional operational semantics requirements specified in A.3;
with ISO/IEC 9646-4.

ring execution of the executable test case that conforms to the TTCN specification of the corresponding abstract test c4g
or operational semantic error is detected, then a test laboratory complying with ISO/IEC 9646-5 will record an abstra

iction

g conventions have been used when defining the TTCN.GRable proformas and the TTCN.MP grammar.

tic metanotation
es the metanotation used to specify the extended BNF grammar for TTCN (henceforth called BNF):

Table 1 - The TTCN.MP Syntactic Metanotation

= is“defined to be

abc xyz~ abc followed by xyz

| 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
abc a terminal symbol abc
"abc" a terminal symbol abc

MIPLE\I"-'Use of the BNF metanotation:
FormalParList ::= "(" FormalPar& Type {SemiColon FormalPar&Type} ")”

es 7
hnex

that

S€, a
ct or

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 substituted for the italicized symbol. Syntax requirements for the actual text can be found in the corresponding TTCN.MP
BNF production.

EXAMPLE 2 - Suiteldentifier corresponds to production 3 in Annex A.

10
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7.3 TTCN.GR table proformas

7.3.1 Introduction

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

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

b) multiple TTCN object tables (see 7.3.3):

ar¢ used to define a number of TTCN object of the same type in a single table, such as simple type definitions)pr Test Case
Vdriables.

7.3.2 Single TTCN object tables

The general lay-out of a table for a single TTCN object is shown below

Title of Table Title
Object Name : A
Group : (Optional way of grouping together related objects) ¥, ‘ Header
Comments : This entire comment line is optional. N v
Object Name ... Other Columns ... Comment A
This column is Body
optional
Detailed Comments: This footer.is optional.
Footer

Figure 1 - Generalized layout of a single declaration table

The Header of the tabl€.contains general information on the object defined in the table. The first item in the header, named Object
Namg, contains an idéntifier for the object. A second item, named Group, may be used to provide an identifier to grqup together
related objects ii'the same category. This item is optional. The last item, named Comments contains an informal description of
the object. Thisutem is optional.

The Body of the table consists of one or more columns. Each column has a title. The rightmost column, titled |Comments,
contajins_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.

The footer of the table contains one item, named Detailed Comments. This footer can be used for the same purposes as the
comments column in the body of the table. The test suite specifier can use the detailed comments footer in combination with
the comments column, instead of a comments column, or not at all, in which case the footer can be omitted.

11
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7.3.3 Multiple TTCN object tables
The general lay-out of a table for multiple TTCN objects is shown below:

Title of Table

'Group: (Optional way of grouping together related sets of objects)

Collective Comment:

A comment valid for the below defined/declared objects. This comment has a scope reaching to next
Collective Comment or until the end of this table.

Object Name ... Other Columns ... Comments

Collective Comment:

A comment valid for the below defined/declared objects. This comment has a scope reaching to next
Collective Comment or until the end of this table.

Object Name ... Other Columns ... Comments

Petailed Comments:

Figure 2 - Generalized layout of a multiple declaration table

The optiongl Collective Comments may-be used preceding a group of related objects declared in a multiple object table, b
indicate thg grouping and to give a comment that applies to each member of the group or the group as a whole.

This type of table has only a minimal optional header section, which may contain a Group identifier and a Collective Com
The body ¢f the table consists of one or more columns. Each column has a title. The leftmost column, titled Object |
contains idgntifiers of the Objects defined or declared in the table. The rightmost column, titled Comments, contains inf]
descriptionp of the objécts defined or declared in the table. It does not exist in all proformas. When it exists its use is op
for the test jsuite speeifier. The footer of the table is identical to the footer of the single table type.

oth to

ment.
Name,
prmal
tional

7.3.4 Alternative compact tables

>

In some case allowed-tod o8
es that m

That is, a number of single TTCN object tables may
presented in this format are

- ASP constraints (tabular and ASN.1);

- PDU constraints (tabular and ASN.1);

- Structured Type constraints;

be displayed in a single compact table. The only tabl

- ASN.1 Type constraints;

- Test Case dynamic behaviours.

12
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The formats of these alternative compact proformas are defined in Annex E.

7.3.5 Specification of proformas

This part of ISO/IEC 9646 specifies numerous 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 proforma, this
is a reminder that the column is optional.

e following

k used in the

MP shall not
ntifier, these

rview of the
t be used in

hult is that it

the IUT via

mear|s of assignments to the global result variable and by the MTC being able to check whether or not one or mo

test gomponents. These declarations (one ‘for each configuration) show which PCOs and CPs are used, if any
components. CMs are specified in a manner very similar to the method used to specify ASPs. ASN.1 may be

speciffication. CM constraints are also,very similar to ASP constraints. Special proformas are provided for the deﬁj
Types and the declaration of CM constraints. CMs are sent and received using the normal TTCN SEND and
statements.

In summary, if concurrent"TTCN is used the following proformas shall be used:

a)

b
In ad

9)

d)

€) CM Constraints Declarations, provided that CM Type Definitions are used;

f) ASN.1 CM Constraint Declarations, provided that ASN.1 CM Type Definitions are used.

Test ComponentDeclarations;

Test Component Configuration Declarations.

~

lition, if concurrent TTCN is used the following proformas may be used:
CP Declarations;
(CMDType Definitions and/or ASN.1 CM Type Definitions, provided that CP declarations are used:;

8.2 Test Component Configurations

exchanging
plicitly, by

r¢ PTCs have
termjnated execution. The Test Component Configuration Declarations tables are used to specify (abstract) conf£

urations of
by the test

sed for CM
ition of CM

RECEIVE

Some possible configurations of test components are shown in Figure 3 and Figure 4. In a realization of these abstract

configurations, test components may reside in a single machine or be distributed over several machines.

Itis possible to use different PTC configurations in different test cases of an Abstract Test Suite. Each Abstract Test Case which

uses concurrency shall use one of the declared Test Component Configurations.

13
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Note the following valid but unusal cases:

a) a PTC need not have any

PCOs;

© ISO/IEC

b) aPTC need not have a CP to an MTC. In such cases the only interaction between the PTC and the MTC will be the creation
of the PTC and the implicit result reports from the PTC, i.e., the MTC has no explicit control over the PTC after creation;

¢) two PTCs may be connected by more than one CP;

d) atest case whose test component configuration refers to a PTC need not contain any CREATE statement to start this PTC;

e) a test case whose test component configuration refers to a CP need not contain any SEND or RECEIVE statements using

this CP.

Items a), b)|and c) are illustrated in Figure 3 and Figure 4.

MCP1

TC1

MCP2

CP1

TC2

PCO_A

Figure 3 - Example Test Component Configuration CONFIG1

MCP2

102

RCO_B

MCP3

CP1

TC4

CcP2

MCP3

cpP2

TC3

PCO_C

TC5

P

14

CO_B

\

PCO_D

PCO_E

Figure 4 - Example Test Component Configuration CONFIG2
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9 TTCN test suite structure
9.1 Introduction

T

1998 (E)

I'TCN aliows a test suite to be hierarchically structured in accordance with ISO/IEC 9646-1:1994, 8.1. The components of this

structure are
a) Test Groups;
b) Test Cases;
c) Test Steps;

. Test Group References shall have t bP Fnllnwma cvqtav

SUItg 1650 Uulfod DNCACTCHCCS Siiall 124 AVROWILE S Q.

626 TestGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}
EXAMPLE 3 - A Transport group reference: TRANSPORT/CLASSO/CONN_ESTAB/

9.3 [Test Step Group References

9.3.1 Test steps may be explicitly identified in TTCN and used to structure Test Cases and other Test Steps. Alterpatively Test

Step$ may be implicit within the behaviour description of a Test CasexExplicit Test Steps may be specified either
- lpcally within a Test Case or Test Step behaviour descriptionyor
- 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 statément lines within a behaviour description of the Test Case, in| which case it
is implicit.Alternatively, a preamble may be explicitly specified with its own behaviour description. If such an explicit preanjble is only of

use within one Test Case, then it may be specified locally)within that Test Case, but if it is of use in several Test Cases theh
specified in the Test Step Library.

9.3.2 Local Test Steps are identified simply-by.a tree identifier. Global Test Steps are identified by a Test Step iden}z

Test Steps also have a Test Step Group Reference, which shows the position of a Test Step in the Test Step Librar
ture of the Test Step Library is independent of the structure of the test suite. Test Step Group References shall have
syntgx:
SYNTAX DEFINITION:

64] TestStepGroupReference-+= [Suiteldentifier "/"] {TestStepGroupldentifier "/"}

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

9.4 Pefault Group-References
Defaplt 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

it should be

fier. Global
. The struc-
e following

structured.

The IefaultLibrary has no influence on the test suite structure itself. Default Group References shall have the following syntax:

SYNTAX'DEFINITION:

651 DefaultGroupReference ::= [Suiteldentifier "/"] {DefaultGroupldentifier "/"}
EXAMPLE 5 - Transport Default Group Reference: TRANSPORT/DEFAULT_LIBRAR/CLASS0/

9.5 Parts 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 10),

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;

15
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b) Import

which con

9646-3: 1998 (E) © ISO/IEC

Part (see 10.7),
tains the declarations of the objects used in the test suite or module that are imported from a source object.

c) Declarations Part (see clause 11),

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

d) Constraints Part (see clause 12, 13, 14),

which co
shall be sp

1) TTCN tables; or

2) the|ASN.1 value notation; or

3) both TTCN tables and the ASN.1 value notation.
e) Dynanic Part (see clause 15),

which compprises three sections that contain tables specifying test behaviour expressed mainly in(terms of the occurren|

ASPs or H

1) the|Test Case dynamic behaviour descriptions;

2) ali
3) ali

10 Test Iite Overview

10.1 Intr
The purposs

ecified using

DUs at PCOs. These sections are

brary containing Test Step dynamic behaviour descriptions (if any);
brary containing Default dynamic behaviour descriptions (if any).

uction

of the Test Suite Overview part of the ATS is to provide information needed for general presentation

understandi

a) Test Syite Structure (see 10.2);
b) Test Chse Index (see 10.3);

c) Test Step Index (see 10.4);

d) Defaulf Index (see 10.5);

e) TestS
10.2 Test

The Test Sujte Structure contains identification of the pertinent reference documents, specification of the structure of thq

suite, a brief
The Test Su
a) the nar
b) referen
c) areferg
d) a referg
e) an indi

g of the test suite. This includes:

ite Exports (see 10.6).

Buite Structure

description of its overall purpose, and references to the Test Group selection criteria.

te Structure shall include at least the following information:

he of the test suit€;

ces to the relevant base standards;

nce to the PICS proforma;

nce to-the partial PIXIT proforma (see ISO/IEC 9646-2:1994, clause 14.1 and ISO/IEC 9646-7:1995, annex
cation of the test method or methods to which the test suite applies, plus for the Coordinated Test Metho

ce of

and

test

E);
ds a

reference

o where the TMP is specified:

f) other information which may aid understanding of the test suite, such as its version number or how it has been derived,;
this information should be included as a comment;

g) alist of Test Groups in the test suite (if any),

where the
1) the

following information shall be supplied for each group:

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,

16
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they shall be ordered such that every group within a single group immediately follows that group. All Test Groups in the

test suite shall be listed;
imported test cases may be included under any group, independently under which group they are defined in

the original

source object. A new group may be listed that does not occur in the Dynamic Part. This group shall only contain imported

test cases;
the groups of the Dynamic Part shall occur in the same order as they appear there, but the list may be preceded

. interrupted

or followed by new groups of imported test cases. For these new groups the page number shall not be supplied;

the Selection Ref column may contain the identifier of a selection expression applicable to the new test grou
election expression shall override the specified selection expression in the original test group (if there is any).

f the selection expression identifier in this column indicates that the specified selection expression in‘the
roup is omitted (if there is any);

e Test Group Objective column may contain a new informal statement of the objective of the newtest groy
bjective shall override the objective in the imported test group (if any). The absence of the test group obje
olumn indicates that the specified test group objective is omitted,;

) an optional selection expression identifier,

hich references an entry in the Test Case Selection Expression Definitions table used.to.determine if the Test
roup apply to specific IUTs. This column may contain the identifier of a selectionexpression applicable to the

a selection expression identifier is provided for a group, and the referenced(selection expression evaluate
then no Test Case in that group shall be selected for execution. If the selection expression evaluates to TR
ases in that group shall be selected for execution depending on the evaluation of the selection expressions relg
roups of that group and/or individual Test Cases. Omission of a selection‘expression identifier is equivalent to
alue TRUE;

) the Test Group Objective,

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

) apage number,

roviding the location of the first Test Case of the group'in the ATS. The page number listed with each Test
ce in the Test Suite Structure table shall be the page’number of the first Test Case behaviour description i

nformation shall be provided in the format shown in the folloing proforma:

s. The new
The absence

original test

p. This new
ctive in this

Cases in the
Test Group.
to FALSE,

then Test
vant to sub-
the Boolean

oup Refer-

nG]Le group.

Test Suite Structure

Suite Name Suiteldentifier

Standards Ref: Free Text

PICS Ref Free Text

PIXIT Ref FreéText
Test Method(s);- FreeText

Comments [FreeText]

Test Group Reference Selection Ref Test Group Objective

Page Nr

[SelectExpr- FreeText

Identifier]

TestGroupReference

Number

Detailed Comments: [FreeText]

Proforma 1 - Test Suite Structure

17
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SYNTAX DEFINITION:

41  Suiteldentifier ::= Identifier

626 TestGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}
202 SelectExprldentifier ::= Identifier

741 Number ::= (NonZeroNum {Num}) 10

10.3 Test Case Index

The Test Ca
Test Case:

a) an opfional 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'€ase is mi
then the Test Case is assumed to reside in the same Test Group as the previous Test Case in the index. Test Groups sh

listed in {

Test Casg

b) the Tgst Case name,

shall be the identifier provided in the Test Case dynamic behaviour table. Test-Cases shall be listed in the oy
which th¢y exist in the ATS;

d) an opfional selection expression identifier,

¢) which

e order in which they exist in the ATS. An explicit Test Group Reference shall be provided for the first Tes

of the Test Group; this is necessary if a Test Group contains both Test Groups and Test Cases;

© ISO/IEC

ssing,
all be
Case

of each group. An explicit Test Group Reference shall also be provided for each Test Case that immediately follows the last

der in

which references an entry in the Test Case Selection Expression Definitionstable used to determine if the Test Case should

be selected for execution. This column may contain the identifier of a selection expression applicable to the Test Cas
selection|expression identifier is provided, and the referenced selectiofi’expression evaluates to FALSE, then the Test
shall not|be selected for execution. If the selection expression evaluates to TRUE then the Test Case shall be select

execution

is selectefl if the selection expression for the Test Case, and all gtoups containing the Test Case, evaluate to TRUE. Om
of a seledtion expression identifier is equivalent to the Boolean value TRUE;

e) adesdription of the Test Case,

which is possibly a shortened form of the test purpese;

f) apagqg
providing

Index tabjle shall be the page number of the'corresponding Test Case behaviour description.

This informjation shall be provided in.the-format shown in the folloing proforma:

depending on the evaluation of the selection expressions'for the Test Groups containing the Test Case. A Tes

number,
the location of the Test Case in_the ATS. The page number listed with each Test Case Identifier in the Test

Test Case Index

. If a
Case
ed for
Case
ssion

Case

Test Group Reference Test Case Id Selection Ref Description Page Nr
TestGroupReference TestCase- [SelectExpr- FreeText Number
Lol $if Lol aiﬁ 1
TaernimmmeT LA A2 RS U']

Detailed Comments: [FreeText]

Proforma 2 - Test Case Index

Collective comments may be used in this table according to Figure 2.
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SYNTAX DEFINITION:

626
624
202

TestGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}
TestCaseldentifier ::= Identifier
SelectExprldentifier ::= Identifier

The complete list of test cases shall include the imported test cases. Explicitly defined Test Cases shall be listed in the order in
which they exist in the ATS. Page numbers shall not be supplied for imported test cases.

The Selection Ref column has similar semantic as the one given in the previous section (10.2).

The

description in the imported test case (if any). The absence of the description in this column indicates that(th

description is omitted.
10.4 [Test Step Index
The Tlest Step Index contains a complete list of all Test Steps in the ATS. The following informatienshall be provig
Test Step
a) fn 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 greup, reference for a Test Step|

verride the
e specified

ed for each

is missing,

theq the Test Step is assumed to reside in the same group as the previous Test Step-inf the index. Test Step Groups shall be

listg

b)

which shall be the identifier provided in the Test Step dynamic behaviour table. Test Steps shall be listed in the ord

they

C) 4

whikh is possibly a shortened form of the Test Step Objective;

d in the order in which they exist in the ATS. An explicit Test Step Group Reference shall be provided for tk

he Test Step name,

exist in the ATS;
description of the Test Step,

e first Test

Step of each group. An explicit Test Step Group Reference shall also be proyided for each Test Step that immediately follows
the}ast Test Step of the group; this is necessary if a Test Step Group contaifis both Test Step Groups and Test Stgps;

ler in which

d) 4 page number,
proyiding the location of the Test Step in the ATS. The page number listed with each Test Step Identifier in th¢ Test Step
Ind¢x table shall be the page number of the ¢orresponding Test Step behaviour description;
This ipformation shall be provided in the format shown in the folloing proforma:
Test Step Index
Test Step Group Reference Test Step Id Description Page Nr
TestStepGroupReference TestStep- FreeText Number
Identifier

Detailed Comments: [FreeText]

Proforma 3 - Test Step Index

Collective comments may be used in this table according to Figure 2.
SYNTAX DEFINITION:
641 TestStepGroupReference ::= [Suiteldentifier "/"] { TestStepGroupldentifier "/"}

639

TestStepldentifier ::= Identifier
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The complete list of test steps shall include the imported test steps. Explicitly defined Test Steps shall be listed in the order in
which they exist in the ATS. Page numbers shall not be supplied for imported test steps.

The Description column may contain a new shortended form of the Test Step Objective. This new description shall override the
description in the imported test step (if any). The absence of the description in this column indicates that the specified
description is omitted.

10.5 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 of

which d
the Def4
in which
explicit
group;

b) the O

which shall be the identifier provided in the Default dynamic behaviour table. Defaultsshall be listed in the order in
5t in the ATS;

c) adesLription of the Default,

they exi

which is

d) apag

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

table shd

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

efines where in the Default Library structure the Default resides. If the group reference for a Default is missin
ult is assumed to reside in the same group as the previous Default in the index. Defaults shall be listed in th¢ order
they exist in the ATS. An explicit Default Group Reference shall be provided for the first Default of each gropp. An
Default Group Reference shall also be provided for each Default that immediately follows the last Default

tional Default Group Reference, (if the ATS is structured into Default Groups),

efault name,

possibly a shortened form of the Default Objective;

e number,

Default Index
Default Group Reference Default Id Description Page Nr
DefaultGroupReference Default- FreeText Number
Identifier

Detailed Comments:{FreeText]

Collective

Proforma 4 - Default Index

comments may be used in this table according to Figure 2.

SYNTAX DEFINFHON:

651 DefaultGroupReference ::= [Suiteldentifier "/"] { DefaultGroupldentifier "/"}
650 Defaultldentifier ::= Identifier

The complete list of defaults shall include the imported defaults. Explicitly defined Defaults shall be listed in the order in which
they exist in the ATS. Page numbers shall not be supplied for imported defaults.

o, then

of the

which

Index

The Description column may contain a new shortended form of the Default Objective. This new description shall override the
description in the imported default (if any). The absence of the description in this column indicates that the specified description

is omitted.
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10.6 Test Suite Exports

The Test Suite Exports table may be used to specify explicitly which objects in the test suite are designed to be re-usable and
hence may be imported into other test suites or TTCN modules.

The Test Suite Exports proforma is used to identify the objects which may be exported.

If a PCO type is given as an exported object in the Export table, it shall be defined in the optional PCO Type table.

The name of the original source object shall be given if the object is itself imported.

If the object is declared as an external object (explicit external) or is an object which is omitted in the imported source object
(imnhmt external), the keyword EXTERNAL is given instead of the source object name.

L2 CACIIAL), UIC KCOYWOIC TA LN S gk 1510AU VI UGT SUUILT UYL

Expgrting an object of type Enumeration or Named Number requires that the corresponding type is given_The pther objects
whidh are defined in the corresponding type are not exported as well. They are however implicitly exported‘and can be referred
in other exported objects. The type name is given as a suffix to the object name embedded in brackets.

The following information shall be supplied in the Test Suite Exports table for each of the exported’objects:

a)| the name of the object

If [he object is of type NamedNumber or Enumeration the corresponding type shail be/given as a suffix to the [object name
embedded in brackets.

b)| the object type
c) [the name of the original source object if the object is imported, or the object.directive EXTERNAL

d)|a page number
providing the location of the object in the test suite (no page number shall be given for imported objects)

e)|an optional comment

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

Test Suite Exports
Object Name Object Type Source Name Page Nr Comments
Objectldentifier TTCN. ObjectType [Sourceldentifier | [Number] [FreeText]
. ObjectDirective]

Detailed Comments: ‘ [FreeText]

Proforma 5 - Test Suite Exports
SYNTAX DEFINITION:

12| Objectdentifier ::= Identifier | ObjectTypeReference

151 TTCN_ObjectType ::= SimpleType_Object | StructType_Object | ASN1_Type_Object | TS_Op_Object | TS_Prof_Object |

TS_Par_Object | SelectExpr_Object | TS_Const_Object | TS_Var_Object | TC_Var_Object | PCO_Type_Object |

—PCO_Object CP_Object T Timer_Object T TComp_Ubject I TCompConfig_Object T TTCN_ASP_Type_OUbject |

ASN1_ASP_Type_Object | TTCN_PDU_Type_Object | ASN1_PDU_Type_Object | TTCN_CM_Type_Object |
ASN1_CM_Type_Object | EncodingRule_Object | EncodingVariation_Object | InvalidFieldEncoding_Object | Alias_Object
| StructTypeConstraint_Object | ASN1_TypeConstraint_Object | TTCN_ASP_Constraint_Object |
ASN1_ASP_Constraint_Object | TTCN_PDU_Constraint_Object | ASN1_PDU_Constraint_Object |
TTCN_CM_Constraint_Object | ASN1_CM_Constraint_Object | TestCase_Object | TestStep_Object | Default_Object |
NamedNumber_Object | Enumeration_Object

17  Sourceldentifier ::= Suiteldentifier | TTCN_Moduleldentifier

18  ObjectDirective ::= Omit | EXTERNAL

21


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

ISO/TEC 9646-3: 1998 (E)

10.7 The

10.7
The

of the impo

EXAMPLE 6 - Test Suite Exports

© ISO/IEC

.1 Intr

Test Suite Exports

Object Name Object Type Source Name Page Nr Comments
String5 SimpleTypeDef 3
wait TimerDcl Module_B
INTE TTEN_PDU_Type 3
DEF1 Default TestSuite_1
TC| 2 TestCase TestSuite_2
TC| 3 TestCase 33
Prepmble TestStep EXTERNAL
Detailed Comments:

purposq

An object

An object

10.7
The

following in

a) the namne of the source object;

b)

¢) a full geference to the source object; which should contain a document identifier and other information, such as ve
and date;

d)
e)

22

2 Im

Import

a desct

other i
a list o
1) the
2) the

3) the
Or “_7? if
NAL if

[mport Part

pduction

ts is equivalent to having a copy of the imported objects within the téstysuite.

ay be imported only if it is exported by a source object. A test suite without an export table exports all objects v
have a global name. A module and a test suite with at least one export table¢)éxport the objects contained in the export t3
hich is not itself explicitly imported is implicitly imported ifit is referenced by an imported object.

hformation which may aid understanding of the source object, this should be included as a comment;

f the objects from the imported source object; for each object the following information shall be provided:

of the Import Part is to declare the objects used in the test suite that are imported from a source object. The ¢

rts

table identifies the source object and provides_information on the overall objective of the source object
formation shall be supplied in the Imports table:

iption of the objective of the source object;

name of the object@s)used in the source object;

type of the objéct;which shall be the same as the type given in the source object;

the object.s to be omitted from the set of objects imported from the source object, or the object directive EX1]
the object is declared as external in the source object.

ffect

hich
bles.

The

rsion

name of the\0riginal source object if the object is imported from another source object, the object directive OMIT

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

Imports
Source Name :  Sourceldentifier
Group :  [ImportsGroupReference]
Standards Ref: [FreeText]
Comments [FreeText]
Object Name Object Type Source Name Comments
Objectldentifier TTCN_ObjectType [Sourceldentifier | [FreeText]
ObjectDirective] '
Detailed Comments: [FreeText]

Proforma 6 - Imports

SYNTAX DEFINITION:

17 | Sourceldentifier ::= Suiteldentifier | TTCN_Moduleldentifier

34 | ImportsGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) #4"}{ImportsGroupldentifier “/”}
12 | Objectldentifier ::= Identifier | ObjectTypeReference

15 | TTCN_ObjectType ::= SimpleType_Object | StructType_Object \AASN1_Type_Object | TS_Op_Object | TS_Proc| Object |
TS_Par_Object | SelectExpr_Object | TS_Const_Object | TS _Yar_Object | TC_Var_Object | PCO_Type_Object|l
PCO_Object | CP_Object | Timer_Object | TComp_ObjectTCompConfig_Object | TTCN_ASP_Type_Object |
ASN1_ASP_Type_Object | TTCN_PDU_Type_Object | ASN1_PDU_Type_Object | TTCN_CM_Type_Object |
ASN1_CM_Type_Object | EncodingRule_Object | EncodingVariation_Object | InvalidFieldEncoding_Object | Aljas_Object
I StructTypeConstraint_Object | ASN1_TypeConstraint_Object | TTCN_ASP_Constraint_Object |
ASN1_ASP_Constraint_Object | TTCN_PDU_Constraint_Object | ASN1_PDU_Constraint_Object |
TTCN_CM_Constraint_Object | ASN1_CM_Constraint_Object | TestCase_Object | TestStep_Object | Default_(Pbject |
NamedNumber_Object | Enumeration_Object
18 | ObjectDirective ::= Omit | EXTERNAL

EXAMPLE 7 - An Imports table

Imports

Test Case Name : Module A
Source Ref {ISO standard 1234}
Standards Ref ISO 300 313
Comments Layer 2 Test Suite

Object Name Object Type Source Name Comments
String5 SimpleTypeDef
‘v‘v’u;: T;lllbl D\.l MuduicB 1}
R1_POSTAMBLE TestStep EXTERNAL 2)
TSAP PCO_TypeDcl 3)
blue[ColorEnum] Enumeration
a[NN_typel] NamedNumber OMIT 4)
Detailed Comments:
1) The original source of this timer is ModuleB
2) This test step is declared as external in ModuleA and must be explicitly defined or imported where this module is used.
3) TSAP must be defined in the PCO Type Dcl table.
4) This Named Number is omitted from the imports and hence should be redefined explicitly in the test suite.
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11 Declarations Part

11.1 Introduction

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

a) definitions:

1122\
T Z20);

1) TestSuiteTypes{see
2) Tast Suite operations (see 11.3.4);
b) paramjeterization and selection of Test Cases:
1) Test Suite Parameters (see 11.4);
2) Tj
¢) declafations/definitions:
1) Tést Suite Constants (see 11.6 and 11.7);
2) Test Suite Variables (see 11.8.1);
3) Test Case Variables (see 11.8.3);
4) PO types (see 11.9);
5) PCO s (see 11.10);
6) CHs (see 11.11);
7) Timers (see 11.12);
8) Tegst Components (see 11.13.1);
9) Tjs
10) ASP types (see 11.14);
11) PDU types (see 11.15);
12) Encoding Rules (see 219);
13) Encoding Variations (see 11.16.2);
14) Invyalid Field Encodings (see 11.1653);
15) CM types (see 11.17);
16) Aljases (see 11.21).

11.2 TT(N types
11.2.1 Intgoduction

st Case Selection Expressions (see 11.5);

t Component Configurations (see 11.13.2);

TTCN supports a numiber of predefined types and mechanisms that allow the definition of specific Test Suite Types. These
types may Be used throtighout the test suite and may be referenced when Test Suite Parameters, Test Suite Constants, Test|Suite
Variables, ASP¢parameters, PDU fields etc. are declared.

TTCN is a[weakly typed language, in that values of any two types which have the same base type are considered to bg type
compatible (e.g. for the purposes of performing assignments or parameter passing).

11.2.2 Predefined TTCN types
A number of commonly used types are predefined for use in TTCN. All types defined in ASN.1 and in this clause may be

referenced even though they do not appear in a type definition in a test suite. All other types used in a test suite shall be declared
in the Test Suite Type definitions, ASP definitions or PDU definitions and referenced by name.

The following TTCN predefined types are considered to be the same as their counterparts in ASN.1:

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

b) BOOLEAN predefined type: a type consisting of two distinguished values.

Val

ues of the BOOLEAN type are TRUE and FALSE,;

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;

d) [HEXSTRING predefined type: a type whose distinguished values are the ordered sequences of zero,©ne, o
didits, each corresponding to an ordered sequence of four bits.

\Y

preceded by a single * and followed by the pair of characters "H; each HEX digit is used to denote the value of
usipg a hexadecimal representation;

¢) [OCTETSTRING predefined type: a type whose distinguished values are‘the ordered sequences of zero d
evgn number of HEX digits (every pair of digits corresponding to an orderéd sequence of eight bits).
preceded by a single * and followed by the pair of characters ’©; each HEX digit is used to denote the value of

usihg a hexadecimal representation;

f) OBJECTIDENTIFIER predefined type: a type whose distinguished values are the set of all object identifid

in g

g2) R_TYPE predefined type: a type consisting of the following distinguished values:

Thd

h) [CharacterString predefined)types: types whose distinguished values are zero, one, or more characters
character set; the CharacterString types listed in Table 2 may be used; they are defined in clause 31 of ISO/IEC 88

EXAMPLE 8-°01101'B

ues of type HEXSTRING shall be denoted by an arbitrary number (possibly zero) of the HEX @igits:
0123456789ABCDEF

EXAMPLE 9 - 'ABO1D’H

r more HEX

h semi-octet

I a positive

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

0123456789ABEDEF

EXAMPLE 10 - 'FF96’0

ccordance with the rules of ISO/IEC 8824-1:1994.

pass, fail, inconc and none

se values are predefined identifiers'and as such, are case sensitive. This predefined type is for use with verdictg

Table 2 - Predefined CharacterString Type

NumericString
PrintableString
TeletexString
T61String

A semi-octet

rs allocated

,see 15.17.

from some
24-1:1994.

VideotexString

VisibleString
ISO646String
IA5String
GraphicString
GeneralString
BMPString
UniversalString
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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 CharacterString type includes the
character double quote, this character shall be represented by a pair of double quote in the denotation of any value.

SYNTAX DEFINITION:

735 PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | OBJECTIDENTIFIER |
R_Type | CharacterString
736 CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IASString |

GraphicString | GeneralString | T61String | ISO646String
741 Nunpber ::= (NonZeroNum {Num}) |0
742 Non¥eroNum:=11213141516171819

743 Nun] ::= 0| NonZeroNum

744 BooleanValue ::= TRUE | FALSE

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

746 Bin =011

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

748 Hex|:=Num!|AIBICIDIEIF

749 Ostring ::= """ {Oct | Wildcard} """ O

750 Oct }:= Hex Hex

751 Cstripng ::=""" {Char | Wildcard | "\"} """

752 Chai|::=/* REFERENCE - A character defined by the relevant CharacterString type, */

753 Wildcard ::= AnyOne | AnyOrNone
754 AnyQOne ::="7"
755 AnyQrNone ;:="*"

11.2.3 Test]
11.2.3.1 In

Type defini
tabular formn

recursive (ngither directly or indirectly).
11.2.3.2 Simple Type Definitions using tables

To define a hew Simple Type, the following information shall be provided:

a) a namg
b) the bag

where the
take one @
1) ali

2) asp
and the
instead

3) asp
be inter]

Suite Type Definitions
roduction

ions to be used as types for data objects and as subtypes' for structured ASPs, PDUs etc. can be introduced us
at and/or ASN.1. Wherever types are referenced_within Test Suite Type definitions those references shall n

for the type;

e type,
base type shall be a Predefined Type or a Simple Type. The base type is followed by the type restriction that
f the following forms:

t of distinguished vahues of the base type; these values comprise the new type;

ecification of aTange of values of type INTEGER,; the new type comprises the values including the lower boun
upper boundary specified in the range. In order to specify an infinite range, the keyword INFINITY may be
bf a value.indicating that there is no upper boundary or lower boundary;

ecification of a particular length or length range of a predefined or test suite string type; the length value(s)
préted according to Table 5 in 11.18; only non-negative INTEGER literals or the keyword INFINITY for the u

ng a
bt be

shall

dary
used

shall
pper

bound s

i 1
1dll DT USCU,

c) optionally, a specific encoding identifier followed by any necessary actual parameter list, in order to specify an explicit
encoding for the simple type, which overrides the encoding rules and encoding variations applicable to any PDU in which
that simple type is used; the encoding identifier, if any, shall identify either one of the Encoding Variations or an Invalid Field
Encoding Definition defined in the test suite (e.g., LD(10)); see 11.16.4.
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Simple Type Definitions
Group : [SimpleTypeGroupReference]
Type Name Type Definition Type Encoding Comments
[ SimpieTypefdemntifier Type&Restriction [PDU_FieldEncodingCall] [FreeText]

Collegtive comments may be used in this table according to Figure 2.
SYNT|AX DEFINITION:

Detailed Comments: [FreeText]

Proforma 7 - Simple Type Definitions

75
79
81
515

Wherg a range is used in a type definition either as a value range or @s.a’length range (for strings) it shall be stat
lower|of the two values on the left. An integer range shall be used 6nly with a base type of INTEGER or a type dg
INTEGER. In the latter case, integer range shall be a subrange ofthe set of values defined by the base type.

Wher¢ a value list is used, the values shall be of the base type, afid shall be a true subset of the values defined by thg

SimpleTypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] { SimpleTypeGroupldentifier “/”}
SimpleTypeldentifier ::= Identifier

Type&Restriction ::= Type [Restriction]

PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

bd with the
rived from

base type.

Wherg a length restriction is used, the set of values for.aitype defined by this restriction shall be a true subset off the values

defindd by the base type.

Valuep of any two simple types which have the same base type are considered to be type compatible (e.g. for the purposes of

performing assignments or parameter passing).

EXAMPLE 11 - Simple Test Suite Type definition

Simple Type Definition
Type Name Type Definition Comments
Transport_classes INTEGER(O, 1, 2, 3,4) classes that may be used for transport
layer connection
String5 IASString[5] string of length 5
SeqNumbers INTEGER(0..127) all numbers from O to 127
PositiveNumbers INTEGER(1..INFINITY) all positive INTEGER numbers
String10t020 IA5String [10 .. 20] string, min. length 10 characters and
max. length 20 characters

11.2.3.3 Structured Type Definitions using tables

Structured Types can be defined in the tabular form to be used for declaring structured objects as subtypes within ASP and PDU

definit
The fo

ions and other Structured Types etc.

llowing information shall be supplied for each Structured Type:

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

b) the Encoding Variations to be used for structures of this type within a PDU;

In order to specify explicit Encoding Variations for entire structured types, which override the Encoding Variations
applicable to any PDU in which this structured type is used, this optional entry shall reference an entry in the relevant
Encoding Variations table (e.g., to change from SD to LD(3)). If this entry is not used, then the applicable Encoding

Variations

are those applicable to each PDU within which this structured type is used. See 11.16.4.

c) alisto

where the

1) its 1ame,

where t
name sh

2) its

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

the optipnal element length restriction can be used in order to give the minimum and maximum length of an element
string type (see 11.18);

3) optionally, a specific encoding identifier followed by any necessary actual paramieter list, in order to specify an ex]

the elements associated with the Structured T)’p“,

following information shall be supplied for each element:

e full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used) then th¢ full

all follow in parentheses;

pe and an optional attribute,

ectly

of a

plicit

encoding for the structured type, which overrides the encoding rules and ericoding variations applicable to any PDU in

which t
Invalid

The element|

not be present.

This inform4

at structured type is used; the encoding identifier, if any, shall identify either one of the Encoding Variations
Field Encoding Definition defined in the test suite (e.g., LD(10));see 11.16.4.

5 of Structured Type definitions are considered to be optional, i.e., in instances of these types whole elements

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

Structured Type Definition

T an

may

Type Name : Structld&Fullld
Group +  [StructTypeGroupReference]
Encogding Variation : [EncVariationCall]
Comments : [F reeText]
Element Name Type Definition Field Encoding Comments
Elemld&Fullld Type&Attributes [PDU. FieldEncodingCall] [FreeText]
Detailed Commients: [Freelexi]

Proforma 8 - Structured Type Definition

SYNTAX DEFINITION:

97  Structld&Fullld ::= Structldentifier [Fullldentifier]
101 StructTypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] { StructTypeGroupldentifier “/}
511 EncVariationCall ::= EncVariationldentifier [ActualParList]
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106
396
515

Elemld&Fullld ::= Elemldentifier [Fullldentifier]
Type&Attributes ::= (Type [LengthAttribute]) | PDU
PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

11.2.3.4 Test suite type definitions using ASN.1

Test Suite Types can be specified using ASN.1 This shall be achieved by an ASN.1 definition using the ASN.1 syntax as defined
in ISO/IEC 8824-1: 1994. The following information shall be supplied for each ASN.1 type:

a) its name,

where apr\rnpriatp the full name as givpn in the relevant Prntnr‘nl standard shall be used: if an abbreviation is 1

: 1998 (E)

ed, then the

ful

b) the Encoding Variations to be used for structures of this type within a PDU;

In

to gny PDU in which this ASN1_Type is used, this optional entry shall reference an entry in the relevant Encoding

tab
to ¢

¢) the ASN.1 type definition,

whi
Enq

ASN1_Type. This is done by giving a specific encoding identifier followed by any‘necessary actual parameter
to specify explicit encodings for individual fields or other subtypes of a PDU, which override the encoding rules a

var

Variations or an Invalid Field Encoding Definition defined in the test suite’(e.g., LD(10)); see 11.16.4.

For
Thg

Types referred to from the type definition shall be defined in.other ASN.1 type definition tables, be defined by

the

typgs 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 8824-1: 1

CO

Comipents in ASN.1 start with “--"" and end with-€ither the next occurrence of “--” or with “end of line”, whichever

This

name shall follow in parentheses;

rder to specify explicit Encoding Variations for entire ASN1_Types, which override the Encoding,Variationg applicable

e (e.g., to change from SD to LD(3)). If this entry is not used, then the applicable Encoding Variations are thos
ach PDU within which this ASN1_Type is used. See 11.16.4.

ch shall follow the syntax defined in ISO/IEC 8824-1: 1994, except that there is the‘additional option of sp
oding Variation or Invalid Field Encoding associated with either the whole ASN1) Type or any ASN.1 Typ

ations applicable to the PDU as a whole; the encoding identifier, ifsany, shall identify either one of th

r Variations
e applicable

ecifying an

b within the

ist, in order
d encoding
e Encoding

identifiers within that definition the dash symbol ( - ) shall not beé'used. The underscore symbol ( _ ) may be uped instead.

type identifier in the table header is the name of the first typedefined in the table body.

ASN.1 type reference table or be defined locally in the same table, following the first type definition. Locj

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

revents a single ASN.1 comment fyom.spanning several lines. “End of line” is not, however, a defined

eference in
lly defined

D94. ASN.1

tomes first.
symbol in

TTCN.MP. ATS specifiers are recommended to facilitate the exchange of ATSs in TTCN.MP by always clofing ASN.1

comnjents with “--".

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

ASN.1 Type Definition
Type Name :  ASNI_Typeld&Fullld
Group . % :  [ASNI_TypeGroupReference]
Encoding Variation : [EncVariationCall]
Cemments :  [FreeText]
Type Definition

ASN1_Type&LocalTypes

Detailed Comments: [FreeText]

Proforma 9 - ASN.1 Type Definition
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SYNTAX DEFINITION:

115
118
511
121

ASN1_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]

ASN1_TypeGroupReference ::= [(Suiteldentifier | TTCN_Mecduleldentifier) “/’] { ASN1_TypeGroupldentifier “/”}
EncVariationCall ::= EncVariationldentifier [ActualParList]

ASN1_Type&LocalTypes ::= ASN1_Type {ASN1_LocalType}

EXAMPLE 12 - An ASN.1 Test Suite Type definition

ASN.1 Type Definition
Type Name : DATE type
Comments : toillustrate the structure of ASN.1 type definitions
Type Definition

SEQUENCE {

day  DAY_type,

month MONTH_type,

year YEAR_type

}

--local DAY _type
DAY _type::= INTEGER {first(1), last(31)}
-- MONTH_type and YEAR _type are defined in other ASN.1 Type Befinitions tables

11.2.3.5 A9N.1 Type Definitions by Reference

Types can b,

defined in ap ASN.1 module attached to the test suite. The following information shall be supplied for each type:

a) its nanje,

where thi name may be used throughout the entire t€st suite. This name shall be specified without a Fullldentifier;

b) the typg reference,
which shall follow the identifier rules stated in ISO/IEC 8824-1: 1994;

¢) the moflule identifier,

which consists of a module reference, that shall follow the identifier rules stated in ISO/IEC 8824-1: 1994, and an opti

ObjectIdentifier; the module shall’be unique within the domain of interest;
d) the Endoding Variations-te be used for such ASN1_Types within a PDU;

In order to
to any PDJ
table (e.g.,

to each PD)U within which this ASN1_Type is used. See 11.16.4.
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This information shall be provided in the following proforma:

ASN.1 Type Definitions By Reference

Group :  [ASNI_TypeGroupReference]

Type Name Type Reference Module Identifier Encoding Variation Comments
ASNT_Typeld- TypeReference ASN1_Moduleldentifier | [EncVariationCall] [FreeTex{t]
&Fullld ; S)

Detailed Comments: [FreeText]

Proforma 10 - ASN.1 Type Definitions By Reference
Collegtive comments may be used in this table according to Figure 2.
SYNTIAX DEFINITION:

118 ASNI1_TypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /" {{ASN1_TypeGroupldentifier “/}
115] ASNI1_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]

131]| TypeReference ::= typereference
133] ASN1_Moduleldentifier ::= Moduleldentifier
511| EncVariationCall ::= EncVariationldentifier [ActualParList]

Since the ASN.1 types imported from ASN.1 modules can contaifidentifiers, type references and value references fhat follow
the id¢ntifier rules in ISO/IEC 8824-1: 1994, they can contain’hyphens. To be able to use the imported definitions {n TTCN it
is necgssary to change the hyphens in imported identifiers to\inderscore. This is done in the import process.

EXAMPLE 13 - The following type definition in an-ASN.1 module:

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

ASN.1 Type Definitions By Reference

Type Namie Type Reference Module Identifier Comments
Type_1 Type-1 module-1
Sub._Type_1 Sub-Type-1 module-1

The above4eference definition of Type-1 is equivalent to the following definition:

ASN.1 Type Definition
Type Name: Type_]l
Comments:
Type Definition
SEQUENCE { fieldl Sub_Type_1,
field2 BIT STRING (first_bit(0), second_bit(1) } }
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N operators and TTCN operations

11.3.1 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 constraints.

11.3.2 TTCN operators
11.3.2.1 Introduction

" ard £ +b + H
The predcf Ta Up\/lat\)lb farrmto-threecategortes:

a) arithxlretic;

b) relatid

¢) Boolean.

The precedence of these operators is shown in Table 3. Parentheses may be used to group operand$ in expressi
parenthesized expression has the highest precedence for evaluation.

Within any

an expressipn, the operations are evaluated left to right.

SYNTAX D

723 Add
724 Mul
725 Un
726 Rel

11.3.2.2 Predefined arithmetic operators

The predefined arithmetic operators are:

They repreq
be of type ]
shall not be
The result t

In the case
the minus o

EFINITION:
Op ::="+"1"-"| OR
tiplyOp ::= "*" 1 "/" | MOD | AND
Op ::= "+"1"-"INOT
b | 1 150 P | Tt | et

nal;

row in Table 3, the listed operators have equal precedence. If more than one operator/of'equal precedence app

Table 3 - Precedence of Operators

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

ll+n’ u_u’ H*II’ n/", MOD

ent the operations of.addition, subtraction, multiplication, division and modulo. Operands of these operators
NTEGER (i.e., TTEN or ASN.1 predefined) or derivations of INTEGER (i.e., subrange). ASN.1 Named VY
used within arithmetic expressions as operands of operations.
ype of arithmetic operations is INTEGER.

where plus:(+ ) or minus ( - ) is used as the unary operator the rules for operands apply as well. The result of
perator is the negative value of the operand if it was positive and vice versa.

ns, a

ear in

shall
alues

using

The result g

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

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 INTEGER by

the second.

11.3.2.3 Predefined relational operators

The predefined relational operators are:

32
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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 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 12.6.2.

11.3.2.4 Predefined Boolean operators

The predefined Boolean operators are

NOT AND OR
They| represent the operations of negation, logical AND and logical OR. Their operands shall be of type BOOLEAN (TTCN or
ASN.1 or predefined). The result type of the Boolean operators is BOOLEAN.

The logical AND returns the value TRUE if both its operands are TRUE; otherwise it returns the-value FALSE. The logical OR
returhs the value TRUE if at least one of its operands is TRUE; it returns the value FALSE‘oiily if both operands|are FALSE.
The logical NOT is the unary operator that returns the value TRUE if its operand was 0f value FALSE and retusns the value
FALSBE if the operand was of value TRUE.

11.33 Predefined operations

11.3.3.1 Introduction

11.33.1.1 The predefined operations fall into two categories:
a) |conversion;
b) [others

11.3.3.1.2 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 istinvoked

a) [the number of the actual parameters shall be the same as the number of the formal parameters; and
b) [each actual parameter shall evaluate to an element of its corresponding formal parameter’s type; and
c) |all variables appearing in the parameter-list;shall be bound.
Each of the predefined operations is presented in the following format:
OPERATION_NAME (FORMAL_PARAMETER_LIST) = RESULT_TYPE
11.3.3.2 Predefined conversion-operations
11.3.3.2.1 TTCN supports the following predefined operations for type conversions:
a) [HEX_TO_INT converts HEXSTRING to INTEGER;
b) [BIT_TO_INT cenverts BITSTRING to INTEGER;
¢) [INT_TO_HEX'converts INTEGER to HEXSTRING;
d) [INT_TO\BIT converts INTEGER to BITSTRING.

Thesg operations provide encoding rules within the context of the operations only. It is invalid to assume these en¢oding rules
apply éutside the domain of the operations in TTCN.

11.3.3.2.2 HEX_TO_INT(hexvalue:HEXSTRING) = INTEGER
This operation 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 digits O .. F represent the decimal values
0 .. 15 respectively.

11.3.3.2.3 BIT_TO_INT(bitvalue:BITSTRING) = INTEGER

This operation converts a single BITSTRING value to a single INTEGER value.
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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 leftmost BIT is the most significant. The bits 0 and 1 represent the decimal values 0 and 1 respectively.

11.3.3.2.4 INT_TO_HEX(intvalue, slength:INTEGER) = HEXSTRING
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 convegsion yields a value with fewer HEX digits than specified in the second parameter, then the HEXSTRING-shyll be
padded on the left with zeros.

A test case efror shall occur if the intvalue is negative or if the resulting HEXSTRING contains more HEX digits-than spedified
in the second parameter.

11.3.3.2.5 INT_TO_BIT(intvalue, slength:INTEGER) = BITSTRING
This operati¢n converts a single INTEGER value to a single BITSTRING value. The resulting string is slength bits long.

For the purpgses 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 dedimal values 0 and 1 respectiyely.

If the conversion yields a value with fewer bits than specified in the second parameter, thénthe BITSTRING shall be padlded
on the left wjth zeros.

A test case efror shall occur if the intvalue is negative or if the resulting BITSTRING contains more bits than specified i the
second pararheter.

11.3.3.3 Other predefined operations
TTCN also defines the following predefined operations:
a) IS_PRESENT;
b) IS_CHOSEN;
c¢) NUMBER_OF_ELEMENTS;
d) LENGTH_OF;
e) SIZE_QF.
11.3.3.3.1 IS] PRESENT(DataObjectReference) = BOOLEAN

As an argument the operation shall take a reference to a field within a data object only if it is defined as being OPTIONAL or
if it has a DEFAULT value. The field may be of any type. The result of applying the operation is the BOOLEAN value TRUE
if and only if|the value of the field is présent in the actual instance of the data object. Otherwise the result is FALSE.

The argument of the operation shall have the format as defined in 15.10.2.

EXAMPLE 14 - Use of IS PRESENT:
if recejved_PDU is 0fZASN.1 type
SEQUENCE{\ field_1 INTEGER OPTIONAL,
field_2 SEQUENCE OF INTEGER }
then, the-operation call

IS=PRESENT(recetvedPBYfietd—)
evaluates to TRUE if field_1 in the actual instance of received_PDU is present.

11.3.3.3.2 IS_CHOSEN(DataObjectReference) = BOOLEAN
The operation returns the BOOLEAN value TRUE if and only if the data object reference specifies the variant of the CHOICE
type that is actually selected for a given data object. Otherwise the result is FALSE. The operation shall not be applied to data

objects or fields of data objects other than those of ASN.1 type CHOICE. The argument of the operation shall have the format
as defined in 15.10.2.
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EXAMPLE 15 - Use of IS_CHOSEN:
if received_PDU is of ASN.1 type
CHOICE{ pl PDU_typel,
p2 PDU_type2,
p3 PDU_type }
then, the operation call
IS_CHOSEN(received_PDU.p2)
returns TRUE if the actual instance of received_PDU carries a PDU of the type PDU_type2.

11.3.3.3.3 NUMBER_OF_ELEMENTS(Value) = INTEGER

The operation returns the actual number of elements of a value that is of type ASN.1 SEQUENCE OF or SETOF.|Its result is
fully ¢ompatible with that of the equivalent ASN.1 SIZE constraint applied to objects of these types. The-gperation fshall not be

appligd to values other than of ASN.1 type SEQUENCE OF or SET OF. The argument of the operation shall have
as deffined in 15.10.2.

the format

EXAMPLE 16 - 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.
Also, NUMBER_OF_ELEMENTS ({3, 0, 5}) returns 3.

11.3.3.3.4 LENGTH_OF(Value) = INTEGER

The gperation returns the actual length of a value that isCof type BITSTRING, HEXSTRING, OCTETSTRING, or

CharatterString or of ASN.1 type BIT STRING or OCTET.STRING. The units of length for each string type are

defined in
Table[5in 11.18.2.

NOTE]- These units of length are compatible with those used in’ASN.1 SIZE constraints for objects of ASN.1 types, but not for literal values
which |n this context in TTCN are considered to be of the'corresponding TTCN type. Thus, an hstring such as ‘F3’H which coulld in ASN.1
be of type BIT STRING or OCTET STRING, will begnterpretaed as the TTCN type HEXSTRING.

The ajgument of the operation shall have thé format as defined in 15.10.2.

The qperation shall not be applied_te, values other than of type BITSTRING, HEXSTRING, OCTETSTRING, or
CharagterString, or of ASN.1 type BIT,STRING or OCTET STRING.

EXAMPLE 17 - Use of LENGTH_OF

If S is of type BITSTRING or ASN.1 type BIT STRING and =‘010’B then LENGTH_OF(S) returns 3
If S is of type HEXSTRING and =‘F3’H then LENGTH_OF(S) returns 2

If S is of type OCTETSTRING and =‘F2’O then LENGTH_OF(S) returns 1

If S is of a ChardcterString type and =“EXAMPLE” then LENGTH_OF(S) returns 7

If S is of\ASN.1 type BIT STRING and =‘F3’H then LENGTH_OF(S) returns 8

If S,i5f"ASN.1 type OCTET STRING and =‘F3’H then LENGTH_OF(S) returns 1

If:S 1s of ASN.1 type OCTET STRING and =‘01010011’B then LENGTH_OF(S) returns 1
—Atso EENGTH-OF(INT-TOHEX (264 Teurms 2

LENGTH_OF (‘F3’H) returns 2

and, LENGTH_OF (“Length_of Example”) returns 17

11.3.4 Test Suite Operation definitions and descriptions
11.3.4.1 Introduction

Operations specific to a test suite may be defined by the ATS specifier. To define a new operation, the following shall be
provided:

a) aname for the operation;
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b) alist of the input parameters and their types;
This is a list of the formal parameter names and types. Each parameter name shall be followed by a colon and then the name
of the parameter’s type.

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

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

Only predefined types and data types as defined in the Test Suite Type definitions, ASP type definitions or PDV;L type
definitiofs may be used as types for formal parameters. PCO types shall not be used as formal parameter types. All\pararpeters
shall be passed by value, meaning that in evaluating a call of a test suite operation, the actual parameters are assigned|to the
corresponding formal parameters, as if in an assignment statement.

EXAMPLE 18 - Parameter lists
The]following are equivalent methods of specifying a parameter list using two INTEGER parameters anid one BOOLEAN
pargmeter:
(A:INTEGER; B:INTEGER; C:BOOLEAN)
(A,|B:INTEGER; C:BOOLEAN)
c) the type of the result,
which shhll follow the rules for the parameter types in b);
d) adefipition of the operation,
which shhll consist of one of the following:
1) aprocedural definition, which when evaluated results in the evaluation of a RETURNVALUE statement to provifle the
result ¢f the operation, including explanatory comments embedded>within the procedural definition at appropriate places
as text|delimited by “/*” and “*/”, or
2) adescription of the operation in text, possibly including-a‘reference to a publicly available specification of the|algo-
rithm fo be applied when the operation is invoked, plus atleast one example showing an invocation and correspopding
result; the explanation should begin by stating the operation name, followed by a parenthesized list containing the param-
eter na:E\es of the operation; this provides a “pattern” invocation for the operation;

e) optionally, further comment describing the operation, provided either in the Comments part of the table header or |n the
Detailed [Comments area of the table.

The use of procedural definitions is recommended in order to provide precision in the definition of the operations, but a tg¢xtual
explanation is allowed as an alternative for backwards compatibility.

In the case pf a procedural definition;this information shall be provided in the format shown in the following proforma:

Test Suite Operation Procedural Definition

Opdration Name : (TS_Procld&ParList

Group s [TS_ProcGroupReference]
Resplt Type : Type
Comnients : [FreeText]

Definition

TS_OpProcDef

Detailed Comments: [FreeText]

Proforma 11 - Test Suite Operation Procedural Definition
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SYNTAX DEFINITION:

155

TS_Procld&ParList ::= TS_Procldentifier [FormalParList]

: 1998 (E)

158 TS_ProcGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {TS_ProcGroupldentifier “/”'}
734 Type ::= PredefinedType | ReferenceType
162 TS_OpProcDef ::= [VarBlock] ProcStatement
In the case of a textual description, this information shall be provided in the following proforma:
Test Suite Operation Description
Operation Name : 7S_Opld&ParList
Group : - [TS_OpGroupReference]
Result Type ¢ Type
Comments s [FreeText]
Description
FreeText
Detailed Comments: [FreeText]
Proforma 12 - Test Suite Operation Description
SYNTAX DEFINITION:
14] TS_Opld&ParList ::= TS_Opldentifier [FormalParList]
144 TS_OpGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {TS_OpGroupldentifier “/’}
734 Type ::= PredefinedType | ReferenceType

Ate

the operation by formal parameters. Each' formal parameter shall be declared to be a Predefined Type, a Test
Identjfier, ASP Type Identifier, PDU Type Identifier, CM Type Identifier or the meta-type PDU. Test suite variabl
variaples, test suite constants, test suite parameters and constraints shall not directly be used within the procedural
a test|suite operation, but if required in the test suite operation shall be passed as actual parameters.

Therg

Predgfined operations¢and’other test suite operations may be used within the procedural definition of a test suit
withqut having to bépassed as actual parameters.

Wher

a) the number of the actual parameters shall be the same as the number of the formal parameters;

b) pach actual parameter shall evaluate to an element of its corresponding formal parameter’s type;

11.3I.2 Parameters

suite operation may be compared to a-function in an ordinary programming language. Values shall only be]

shall be no side-effects; that is, the parameters to the operation shall not be altered as a result of any call of th|

a Test Suite Operation is invoked

passed into
Suite Type
es, test case
lefinition of

e operation.
e operation,

c) all variables appearing 1n the actual parameter list shall be bound; and

d) the actual parameters shall be passed by value.
11.3.4.3 Variables and Identifiers

If a procedural definition is used, it may include the declaration of local variables, placed at the head of the procedural definition,
between the keywords VAR and ENDVAR. These variables may be of any type allowed in TTCN. The scope of these local
variables is the procedural definition itself. These declarations declare lists of variable identifiers, each of a given type and each
list may either be declared to be STATIC or not. Variables, both STATIC and those not declared as STATIC, may be given
an optional initial value.
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NOTE - It is recommended always to provide STATIC variables with an initial value.

The variables which are not declared to be STATIC are initialized every time the operation is invoked, with the specified initial
value,if any, and thus they shall not convey a value from one evaluation of the test suite operation to another. Those which are
declared to be STATIC are initialized with the specified initial value, if any, the first time the operation is invoked within a
given test component, or within a given test case if test components are not used, and thereafter they retain their values from
one invocation to the next within that test component or test case.

Variables which are not assigned an initial value are considered to be unbound and shall be explicitly bound to a value by an
assignment in the operation body before being used in an expression. If an unbound variable is used in an expression then it is
a test case effror.

Each identif;
a) locally
b) atype
c) aform

er used in the procedural definition of a test suite operation shall be one of the following:
declared variable name;

hame, used in a variable declaration;

1l parameter name declared in a formal parameter list of the operation;

d) atest shite operation name.
buite
test

The scope qf formal parameter names and locally declared variable names is the procedural definition of the test
operation.. Thus, the values of all other types of identifier are not directly accessible within-the/procedural definition of 3
suite operatipn. To access such values they shall be passed as actual parameters to the test'suite operation.

11.3.4.4 Pr¢

In a procedufal definition, following the declaration of local variables, if any, theré shall be a procedure statement of one o
following kinds:

cedure Statements
f the
a) a Returp statement;

b) an Assignment statement;
c) an If st
d) a Whilg
e) a Case

f) ablock
and END.

Comments may be embedded as text within procedural statements, delimited by “/*” and “*/”. Comments shall no
embedded within other comments.

11.3.4.5 ReturnValue statements

Each evaluatfon of a test suite operation shall end with the evaluation of a ReturnValue statement, consisting of the keyw
RETURNVALUE followed by an.expression. This statement shall return the value of the given expression as the result of
test suite opgration. The type ofthis result shall match the Result Type specified in the header of the test suite opera
definition table.

11.3.4.6 Ass

hitement;
loop;
btatement;

containing a sequence of procedure statements separated by semicolons and all enclosed by the keywords BEGIN

be

ord
he
ion

-

gnment statéments

The form of
parentheses.

Assignment is the same as in the TTCN behaviour descriptions (see 15.10.4), except that it is not enclose
[he DataObjectReference on the left hand side shall begin with a local variable. If the type of the local variabl

1 in
e is

a structured

ypethen the DataObjectReference may access a component of that structure (using a record reference, af

ray

reference or bit reference, as appropriate, see 15.10.2 and 15.10.3).
11.3.4.7 If statements

There are two forms of If statement:

- IF expression THEN procedure-statement ELSE procedure-statement ENDIF
- IF expression THEN procedure-statement ENDIF

The expression following the keyword IF shall be evaluated first and shall evaluate to a Boolean value. If this evaluates to
TRUE then the procedure statement following the keyword THEN shall be evaluated. If the expression evaluates to FALSE
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then the procedure statement following the keyword ELSE, if any, is evaluated. The use of the keyword ENDIF to end the If
statement allows the procedure statements following THEN and ELSE to be If statements without having to be enclosed in a

block.

11.3.4.8 While loop
A While loop takes the form:
- WHILE expression DO procedure-statement ENDWHILE

The expression following the keyword WHILE shall be evaluated first and shall evaluate to a Boolean value. If/it ¢
TRUE then the procedure statement following the keyword DO shall be evaluated and then, if no ReturnValfié)sta
been ¢valuated, the process shall be repeated starting with the evaluation of the expression again. As sooh.as the

evalugtes to FALSE the evaluation of the While loop is complete.
11.3.4.9 Case statement
A Case statement takes one of the two following forms:

- CASE expression OF

integer-label_1: procedure-statement_1;

integer-label_2: procedure-statement_2;

integer-label_n: procedure-statement_n;
ELSE
procedure-statement
ENDCASE
- CASE expression OF

integer-label_1: procedure-statement_1;

integer-label_2: procedure-statement_2;

integer-label_n: procedure-statement_n;

ENDCASE

The expression following the keyword CASE shall be evaluated first and shall evaluate to a positive integer which s

valuates to
tement has
expression

nall match

at most one of the integer labels’in the body of the Case statement. The procedure statement following the matched intpger label,
if any,[shall be evaluatedyand this completes the evaluation of the Case statement. If, however, the result of evaluating the
expresgion does not match any of the integer labels, then the procedure statement following the keyword ELSE, if] any, shall

be evaluated and thisCompletes the Case statement. If, however, there is no match against an integer label nor an EL.

SE clause,

then the result of the Case statement is a test case error. Thus, the Case statement is equivalent to a nested sequence of If

statemgnts, each testing the expression “(expression) = integer-label_i”, possibly followed by an ELSE clause at the

level of nesting.

innermost

11.3.4.10 Use of Test Suite Operations

A test suite operation together with its actual parameter list may be used wherever an expression is allowed.

Each test suite operation should include appropriate error checking. If an error (e.g. division by zero, an invalid parameter, a
type mismatch, or evaluation of an unbound variable) is detected during evaluation of a test suite operation, it shall result in a

test case error.
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EXAMPLE 19 - Definition of the operation SUBSTR:

Test Suite Operation Description

Operation Name : SUBSTR (source:IA5String; start_index, length:INTEGER)
Result Type ¢ IASString

Description

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

SUBSTR("abede",1,3) = "abc"

SUBSTR(source, start_index, len) shall only be defined if
start_index >= 1,
len >= 0, and

start_index + len <= (length of source) + 1.

Any attempt to evaluate SUBSTR applied to arguments on which it is not defined will result in a test case error.

EXAMPLE 20 - Definition of the operation NUMBER_OF_INVOCATIONS:

Test Suite Operation Procedural Definition
Operation Name : NUMBER_OF_INVOCATIONS

Result Type :  INTEGER
Definition
VAR STATIC COUNT : INTEGER : 0
ENDVAR
BEGIN
COUNT := COUNT + I;
RETURNVALUE COUNT
END

Detailed Comments: NUMBER OF_INVOCATIONS() gives an integer value which is equal to the number of times
this operation has been invoked dn the’current test component, or test case if test components are not used.

11.4 Test|Suite Parameter Declarations

The purposg of this part of the ATS is to declare constants derived from the PICS and/or PIXIT which are used to glgbally

parameterize the test suit€ /These constants are referred to as Test Suite Parameters, and are used as a basis for Test|Case
selection anjd parameterization of Test Cases.

The following information relating to each Test Suite Parameter shall be provided:
a) its naihe;

b) its types

where the type shall be a predefined type, an ASN.1 type, a Test Suite Type or a PDU type;
c) its default value, if any,

which may be used to suggest suitable values for some test suite parameters such as timeout durations;
d) PICS/PIXIT entry reference,

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

This information shall be provided in the format shown in the following proforma:
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Test Suite Parameter Declarations

Group :  [TS_ParGroupReference]

Parameter Name Type Default Value PICS/PIXIT Ref Comments

I'S_Parldentifier Type [DefaultValue] FreeText [Free[Text]

Detpiled Comments: [FreeText]

Colleftive comments may be used in this table according to Figure 2.
SYNTAX DEFINITION:

Proforma 13 - Test Suite Parameter Declarations

183 TS_ParGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /2] {TS_ParGroupldentifier */”'}
187 TS_Parldentifier ::= Identifier
734 Type ::= PredefinedType | ReferenceType

11.5 [Test Case Selection Expression Definitions

The

the ALS shall meet the requirements of ISO/IEC 9646-2.

A selgction expression(isyassociated with one or more Test Groups and/or Test Cases by placing its identifier in th
Selection Reference‘eClumn of the Test Suite Structure and/or Test Case Index. An expression may be referenced by

one Tpst Groupand/or Test Case.

Use
The
a)

EXAMPLE 21 - Declaration of Test Suite Parameters:

Test Suite Parameter Declarations

Parameter Name Type PICS/PIXIT Ref Comments

PARI INTEGER PICS question xx
PAR2 INTEGER PICS question yy
PAR3 INTEGER PIXIT question zz

purpose of this part of the!ATS is to define selection expressions to be used in the Test Case selection process.

of a selection expression shall be taken to mean that the Test Case is to be run if the selectionexpression evaluate

[his part of

e Test Case
more than

s to TRUE.

following information relating to each Test Case Selection Expression shall be provided:

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

Test Case Selection Expression Definitions

Group : [SelectExprGroupReference]
Expression Name Selection Expression Comments
electExpridentifier SelectionExpression [FreeText]

Detdiled Comments: [FreeText]

Collective cpmments may be used in this table according to Figure 2.
SYNTAX DEFINITION:

Proforma 14 - Test Case Selection Expression Definitions

198 Sele¢tExprGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {SelectExprGroupldentifier “/”’}
202 SelegtExprldentifier ::= Identifier
204 SelegtionExpression ::= Expression

11.6 Test

The purposq of this part of the ATS is to declare a set of names for values-hot derived from the PICS or PIXIT that w
constant thrpughout the test suite.

The followipg information relating to each Test Suite Constant shall bé provided:
a) its nanje;
b) its typ¢,
where the|type shall be a predefined type, a simple type or an ASN.1 Type (including PDUs, ASPs and CMs express

ASN.1);

¢) its valye,

where the ferms in the value expression shallnot contain: Test Suite Variables or Test Case Variables; the value shall eva
to an elenjent of the type indicated in the type column.

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

Nuite Constant Declarations

Test Suite Constant Declarations

Groyp : [TS\ConstGroupReference]

Constant Name Type Value Comments

© ISO/IEC

11 be

ed in

uate

TS_Constldentifier Type DeclarationValue [FreeText]

Detailed Comments: [FreeText]

Proforma 15 - Test Suite Constant Declarations

Collective comments may be used in this table according to Figure 2.
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SYNTAX DEFINITION:

212 TS_ConstGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] {TS_ConstGroupldentifier *“/”’}
228 ValueReference ::= valuereference

734 Type ::= PredefinedType | ReferenceType

219 DeclarationValue ::= Expression

11.7

EXAMPLE 22 - Declaration of Test Suite Constants

"Test Suite Constant Declarations

Constant Name Type Value Comments
TS_CONST1 BOOLEAN TRUE
TS_CONST2 IA5String "A string"

Test Suite Constant Declarations by Reference

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

The fi
a)
b)

llowing information relating to each Test Suite Constant shall be provided:
1ts name;

its type,

whgre the type shall be a predefined type or an ASN.1 type (includingPDU, ASP or CM types expressed in ASN.

by 4n ASN.1 Type Definition By Reference from the ASN.1 module identified by the specified module identifief;

¢) its value reference,

whare the value shall correspond to an element of the typéiindicated in the type column;

d)

the module identifier,

whith consists of a module reference that shall folléw the identifier rules stated in ISO/IEC 8824-1: 1994, and
Objectldentifier; the module shall be unique, within the domain of interest.

This i

nformation shall be provided in the fofmat shown in the following proforma:

: 1998 (E)

hat will be

) imported

)

in optional

Test Suite Constant Declarations By Reference

Group - s [TS_ConstGroupReference]

Constant Name Type Value Reference Module Identifier Comment!

p

TS_Constldentifier Type ValueReference ASN1_Moduleldentifier [FreeTextf

Detailed Comments: [FreeText]

Proforma 16 - Test Suite Constant Declarations By Reference

Collective comments may be used in this table according to Figure 2.
SYNTAX DEFINITION:

212

TS_ConstGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {TS_ConstGroupldentifier “/}
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228 ValueReference ::= valuereference

734 Type ::= PredefinedType | ReferenceType
228 ValueReference ::= valuereference

133  ASN1_Moduleldentifier ::= Moduleldentifier

11.8 TTCN variables
11.8.1 Test Suite Variable Declarations

© ISO/IEC

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

the test suitf. These variables are referred to as 1est Suite Variables.

A Test Suitg Variable is used whenever it is necessary to pass information from one Test Case to another. In concurrent T[TCN,

Test Suite Yariables shall only be used by the MTC.
The following information shall be provided for each variable declaration:

a) its narpe;

[

s

b) its typ

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

c) its inifial value (if any),

where th¢ initial value column is used when it is desired to assign an initial value to‘a~Test Suite Variable at its pont of
declaratign; the terms in the value expression shall not contain: Test Suite Variable§ or Test Case Variables; the value] shall
evaluate fo 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 Suite Variable Declarations

Gropp : [TS_VarGroupReference]

Variable Name Type

Value

Comments

TS_Varldentifier Type [DeclarationValue]

[FreeText]

Detgiled Comments: [FreeText]

Collective gomments mdy-be used in this table according to Figure 2.
SYNTAX DEFINITION:

Proforma 17 - Test Suite Variable Declarations

235 TS_YarGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {TS_VarGroupldentifier “/”}

239 TS_Varldentifier ::= Identifier

734 Type ::= PredefinedType | ReferenceType
219 DeclarationValue ::= Expression

Since it is possible that any particular Test Case may be run independently of the others in the test suite, it is necessary that the
use made of Test Suite Variables does not make assumptions about the ordering of the Test Case execution.
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EXAMPLE 23 - Declaration of Test Suite Variables

Test Suite Variable Declarations

Variable Name Type Value Comments

state 1AS5String "idle" Used to indicate the final stable
state of the previous Test Case,
if any, in order to help deter-
mine which preamble to use.

11.8.2 Binding of Test Suite Variables

Initially Test Suite Variables are unbound. They may become bound (or be re-bound) in the following contexts:
a) [at the point of declaration if an initial value is specified;
b) (when the Test Suite Variable appears on the left-hand side of an assignment statement (see-15.10.4);

Once|a Test Suite Variable has been bound to a value, the Test Suite Variable will retain.that value until either it i$ bound to a
differlent value, or execution of the test suite terminates - whichever occurs first.

If an pnbound Test Suite Variable is used in the right-hand side of an assignment, thén it is a test case error.
11.8.3 Test Case Variable Declarations

A tes} suite may make use of a set of variables which are declared globallyite the test suite but whose scope is de¢fined to be
local fto the Test Case.

In copcurrent TTCN, each test component, including the MTC, recéives a fresh copy of all Test Case Variables when it is
creat¢d. These variables are referred to as Test Case Variables.

The fpllowing information shall be provided for each variable*declaration:
a) jts name;
b) |ts type,
where the type shall be a predefined type, an ASN:1 type, a Test Suite Type or a PDU type;
c) |ts initial value (if any),

where the initial value column is used-when it is desired to assign an initial value to a Test Case Variable at [its point of
dedlaration; the terms in the value expression shall not contain: Test Suite Variables or Test Case Variables; the|value shall
evalluate 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

Group : —[TC_VarGroupReference]

Variable Name Type Value Comments

TC_Varldentifier Type [DeclarationValue] [FreeText]

Detailed Comments: [FreeText]

Proforma 18 - Test Case Variable Declarations
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. . - . i
248 TC_VarGroupReference (= [{Suiteldentifier | TTCN_Moduleldentifier) “/”] {TC_VarGroupldentifier “/”}

252 TC_Varldentifier ::= Identifier

734 Type
219 Decl

::= PredefinedType | ReferenceType

arationValue ::= Expression

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 convention whi

result in all s1

11.8.4 Bin
Initially Tes
a) at the g
b) when t

Once a Test
different val
Variable beg

If an unboun

119 PCO
This part of
The followir

a) its nam

which is the same name given in the PCO table;

b) its role

which sha
identifier |
then its co

NOTE - Ij
and underly

This inform4

ch variables being uniquely named within a test suite.
ing of Test Case Variables
Case Variables are unbound. They may become bound (or be re-bound) in the following contexts:
oint of deciaration if an initial value is specified;
he Test Case appears on the left-hand side of an assignment statement (see 15.10.4).

Case Variable has been bound to a value, the Test Case Variable will retain that value ntil either it is bound
e, or execution of the Test Case terminates - whichever occurs first. At termination.of¢he Test Case, the Test
omes re-bound to its initial value, if one is specified, otherwise it becomes unbodnd:

d Test Case Variable is used in the right-hand side of an assignment, then it i$\a-test case error.

Type Declaration
he ATS lists the set of service boundaries where the PCOs (Points,of*Control and Observation) are located.
g information shall be provided for each PCO types used in the t€st suite:

e7

1 be declared either as UT or LT in the Role column or by descriptive text in the Comment column; the predef
UT indicates that the PCO is an upper tester PEO and LT specifies a lower tester PCO; if the Role column is
htents shall be consistent with the role, if any; given in the PCO declaration table.

a test suite using concurrency, the role of a PCO type may need to be described in terms of the nature of the test compg
ing service provider to be coupled by PCOs of this type.

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

h will

to a
Case

ined
hsed

nent

PCO Type Declarations
Group : [PCO_GroupReference]
PCOType Role Comments
PCO_Typeldentifier [PCO_Role] [FreeText]
Detailed Comments: [FreeText]

Collective co
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SYNTAX DEFINITION:

271 PCO_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {PCO_Groupldentifier “/”’}
263 PCO_Typeldentifier ::= Identifier
279 PCO_Role ::=UTILT

PCO types are defined in the PCO table and therefore the PCO Type table is optional. If a PCO type is given as an exported
object in the Export table, it shall be defined in the PCO Type table.

11.10 PCO Declarations

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

1 - The number of PCOs is, where applicable, as defined in ISO/IEC 9646-1: 1994 and ISO/IEC 9646-2: 1994 for the tdst method(s)
identiffied in the Test Suite Structure table. In TTCN, PCOs may also be used in ways not described in ISO/IEC 9646-2; for exa ple to com-
munichte with parts of the test system or test environment not defined in the test suite (e.g. to manipulate frequercies or simulafe handovers
for radio protocol testing).

NOTH?2 - TTCN behaviour statements specified for execution at the UT PCO should not place requirements’beyond those specified by ISO/
IEC 9¢46-2.

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

The optput queue is assumed to be located within the underlying service-provider or in the case of the UT, within the IUT.

A SEND event at a PCO is successful when the event is passed from the LT to the service-provider, or when the event is passed

purpose of receiving events the tester has an input queue (All incoming events are queued and processed bl the tester
ame order they were received, and without loss of any &vents.

NOTE]|3 - The queue model is only an abstract model and is not infended to imply a specific implementation.
The fdllowing information shall be provided for each PEO used in the test suite:

a) ifs name,

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

b) ifs type,

whith is used to identify the seryie-boundary where the PCO is located, and which may if necessary be fdllowed by
infofmation concerned with mpultiplexing requirements to be met immediately below this PCO but above the service
bouIdary; if the activity at two or more PCOs is to be multiplexed together by the service provider (e.g. onfo a single
conpection end-point) thengin-the PCO declarations for these PCOs, the PCO type shall be followed by the same MuxValue
(i.e.|a test suite parameter) given in parentheses; the precise meaning of this test suite parameter shall be specified in the
releyant PIXIT;

NOTEH - See also Fl.l for further explanation of MuxValue.
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¢) itsrolg,

y be omitted if it is specified in the PCO type declaration table for each of‘the PCO types used; if the role {s not
in a PCO type declation table then it shall be declared either as UT or LT inrthe Role column or by descriptivg text

which m4
specified

EXAMPLE 24 - Use of MuxValue

LT1

LT2

© ISO/IEC

PCO_1
N-SAP (MuxA)

PCO_2
N-SAP (MuxA)

N-SAP

N-Service plus Multiplexing Service Provider

in the Cofnment column; the predefined identifier UT indicates that the PCO iséan upper tester PCO and LT specifies a Jower

tester PC

declaratiqn table.

D; if the Role column is used then its contents shall be consistent with the role, if any, given in the PCO| type

NOTE - In a test suite using concurrency, the role of a PCO may need to be>described in terms of the nature of the test component and

underlying

This inform

service provider to be coupled by this PCO.

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

PCO-Declarations
Gropp : [PCO_GroupReference]
PCO Name Type Role Comments
PCO_ldentifier PCO_Typeldentifier [PCO_Role] [FreeText]
[(MuxValue)]

Detdiled Comments:* [FreeText]

Proforma 20 - PCO Declarations

Collective comments may be used 1n this table according to Figure 2.
SYNTAX DEFINITION:

271
275
263
271
279
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PCO_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {PCO_Groupldentifier “/”}

PCO_Identifier ::= Identifier
PCO_Typeldentifier ::= Identifier
MuxValue ::= TS_Parldentifier
PCO_Role ::=UTILT
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Points of control and observation are usually just SAPs, but in general can be any appropriate points at which th

can

(Serviice Access Point) comprising that PCO are

- af the same location (i.e., in the LT or in the UT);

-S

Wher
assod

NOTE - A PCO may not be related to a SAP at all. This could be the case when a layer-is.composed of sublayers (e.g., in thd

layer,

11.1]

CPs a
of co
conng
Servig

CPs ¢

Comij

and its partner receivirig)the CM when ready. The test component that initiated the CM, however, proceeds with

imme|
receiy
show1

PCO Declarations
PCO Name PCO Type Role Comments
L TSAP LT Transport service access
point at the lower tester.
U SSAP UT Session service access |
point at the upper tester.

controlled and observed. However, it is possible to define a PCO to correspond to a set of SAPs, provided 4

Ps of the same service.

iated with one service access point of the (N-1) service-provider or the IUT.

or in the lower layers, where a subnetwork point of attachment is not a SAP).

CP Declarations

re used to facilitate the exchange of CMs between test components: CPs are modelled as two queues, one for eal
mmunication. In this respect they are similar to PCOs (seefigure 3). A difference between CPs and PCOs

e provider.

[[[=—
<A

Figure 5 - Model of a CP

an be realized either by local communication or by communication that spans physical boundaries.

hunication via CPs is:asynchronous, that is, communication is achieved by one test component sending a CM to

Hiately after sending the CM. If it is required that the sending test component suspends its activity until the CI
ed, a test suite specifier should use a handshake mechanism. An example of how such a handshake can be
b in figured’

b test events
all the SAPs

a PCO corresponds to several SAPs the appropriate address is used to identify the.individual SAP. PCOs afe normally

Application

Ch direction
is that CPs

ct two test components, while PCOs connect a test component with the external environment, usually either the IUT or a

its partner,

execution
M has been
pecified is

A_CP! READY A_CP?READY
A_CP?OK A_CP! OK

Figure 6 - Example of a simple handshake

All CPs shall be declared. The name of each CP shall be unique within the test suite.
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This information shall be provided in the format shown in the following proforma:

CP Declarations

Group : [CP_GroupReference]

CP Name Comments

CP_ldentifier [FreeText]

Detajiled Comments: [FreeText]

Collective ¢
SYNTAX DEH

Proforma 21 - CP Declarations
bmments may be used in this table according to Figure 2.
FINITION:

286
290

11.12 Ti

CP_¢
CP_I

A test suite

a) the ti

b) the op

where the
to executi
the timer dluration shall evaluate to an unsigned positive INTEGER value;

¢) the tim

where the

1)
2)
3)
4)
5)
6)

Time unit|
different

ps
ns
us
ms
s (i.

min

broupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] { CP_Groupldentifier *“/”'}
dentifier ::= Identifier
r Declarations
ay make use of timers. The following information shall beprovided for each timer:
I name,
onal timer duration,

default duration of the timer shall be an expression which may be omitted if the value cannot be established
bn of the test suite; the terms in the value expression shall not contain: Test Suite Variables or Test Case Varia

e unit,

time unit shall be one of the following:
i.e., picosecond);

i.e., nanosecond);

i.e., microsecond);

i.e., millisecond);

e., second);

(i.e., minute).

© ISO/IEC

brior

bles;

use

5 are_ determined by the test suite designer and are fixed at the time of specification. Different timers may

nitsywithin the same test suite. If a PICS or PIXIT entry exists, the timer declaration shall specify the same lrnits

included inthe PICS/PIXIT entry.
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This information shall be provided in the format shown in the following proforma:

Timer Declarations

Group : [TimerGroupReference]

Timer Name Duration Unit Comments

Timerldentifier [DeclarationValue] TimeUnit [FreeText]

Detailed Comments: = [FreeText]

Proforma 22 - Timer Declarations
Colledtive comments may be used in this table according to Figure 2.
SYNTAX DEFINITION:

297| TimerGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {TifnerGroupldentifier “/}
301 | Timerldentifier ::= Identifier

219| DeclarationValue ::= Expression

304| TimeUnit::=psinslusimsl|s|imin

Each Test Component gets a fresh copy of all timers when it start§éxecuting its behaviour.

EXAMPLE 26 - Declaration of timers

Timer Declarations

Timer Name Duration Unit Comments
wait 15 s General purpose wait.
no_response A min Used to wait for IUT to connkct

or react to connection establigh-
ment, longer duration than gg¢n-
eral purpose wait. Gets value
from PIXIT.

Duration to be established during

delay_time ms
execution of the test suite.

11.13| Test.Components and Configuration Declarations

11.13.1 Aest Components
11.13.1.T Main Test Component

The Main Test Component is intended to fulfil the role of the Lower Tester Control Function (LTCF), as defined in ISO/IEC
9646-2, 11.5.2. Its behaviour is described in the first tree of the test case behaviour description table and all trees attached to it.
It is responsible for:

a) creating all PTCs required within the current configuration and monitoring their termination;

b) managing CPs that exist between itself and PTCs;

¢) computation and assignment of the test verdict using its knowledge of the combined effect of the preliminary results from
the PTCs.
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In addition a Main Test Component may manage PCO(s).
Only the Main Test Component shall use Test Suite Variables. Test Suite Variables shall not be passed to PTCs in the CREATE

construct.

11.13.1.2 Parallel Test Components

© ISO/IEC

Parallel Test Components are intended to fulfil the role of the Lower Testers or Upper Testers . Their behaviour is described in
the tree which is referenced in a CREATE statement in the MTC, and all trees attached to it. A PTC assigns preliminary results

but does not assign test verdicts.

A PTC shall not:

ation shall be provided in the format shown inthe following proforma:

Test Component Declarations

Grioup :  [TCompGroupReference]

Component Name

Component Role Nr of PCOs Nr of CPs

Comments

TCompldentifier

TCompRole Num_PCOs Num_CPs

[FreeText]

Defailed Comments: [FreeText]

€ test
ons.

ere at
onent

Proforma 23 - Test Component Declarations

Collective comments may be used in this table according to Figure 2.

SYNTAX DEFINITION:

311 TCompGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */”’] {TCompGroupldentifier “/’}

315 TCompldentifier::= Identifier
317 TCompRole ::= MTC | PTC
319 Num_PCOs ::= Number

321 Num_CPs ::= Number

52


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

EXAMPLE 27 - Declaration of test components

This Test Component Declarations table can be used in conjunction with the Test Component Configurations CONFIG1

and CONFIG2, illustrated in Figure 3 and Figure 4, and declared in Example 28 and Example 29.

Test Component Declarations
Component Name Component Role Nr PCOs Nr CPs Comments
M MFE 6 3 YsedimConfigt
MTC2 MTC 1 2 Used in Config 2,with a[PCO
TC1 PTC 1 2 Used in Config 1
TC2 PTC 1 3 Used in Config'1 and Copfig 2
TC3 PTC 1 2 Used inConfig 1
TC4 PTC 0 3 Used'in Config 2
TCS PTC 1 0 Used'in-Config 2, withouf a CP
11.13.2 Test Component Configuration Declarations
Test fomponents are used to build a logical architecture, or configuration, that facilitates concurrent executiopn of TTCN

dynamic behaviour trees. Each Test Component configuration that is used in an Abstract Test Case using concurrefcy shall be

decla

a)

which shall be unique within the test suite, and shall be referencéd\ffom a test case dynamic behaviour table hea
b) h list of the test components belonging to the test configuration,

where the following information shall be provided for eachitest component:

oS D o<

3

W
S

red.

The fpllowing information shall be provided for each Test Component Corfiguration:

eclared as an MTC.

e the same as the number of PEQs declared in the relevant Test Components Declaration. No PCO shall be
than once in a single configuration (i.e. test components in one configuration shall not share PCOs).

ts name,

its name,

hich shall have been declared as a test component name. Exactly one of the test components in the configurat

PCOs used,

ler;

on shall be

here a list of zero or more declared PCOs is associated with each test component. The number of PCOs in the list shall

CPs used,

here a list of zero qr-more declared CPs is associated with each test component. The number of CPs in the lis
all be the same &s'the number of CPs declared in the relevant Test Components Declaration. The number of]

lipt of an MTC shall not exceed the number of CPs declared. No CP name shall appear more than once in each C

used more

for a PTC
CPs in the
P list. Each

P name in thedist for one test component shall appear in the list for exactly one other test component in the corffiguration.

In other words, each CP name used in the configuration will appear exactly twice in the configuration table. The
afe usedto specify the connectivity of test components in the configuration.

se CP pairs

53


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

ISO/IEC 9646-3: 1998 (E) © ISO/IEC
This information shall be provided in the format shown in the following proforma:
Test Component Configuration Declaration

Configuration Name : TCompConfigldentifier
Group [TCompConfigGroupReference]
Comments i [FreeText]

Components Used PCOs Used CPs Used Comments

TCompldentifier [PCO_List] [CP_List] [FreeText]

Detdiled Comments: [FreeText]

Collective comments may be used in this table according to Figure 2.

SYNTAX DEFINITION:

329 TCompConfigldentifier ::= Identifier
331

315 TCommpldentifier::= Identifier

337

339

PCOJ List ::= PCO_Identifier { Comma PCO_Identifier}
CP_List ::= CP_Identifier {Comma CP_Identifier}

Proforma 24 - Test Component Configuration Declaration

TCompConfigGroupReference ::= [(Suiteldentifier | TTCN_Moduleldéntifier) /] { TCompConfigGroupldentifier “/’}

EXAMPLE 28 - Test Component Configuration declaration corresponding to Figure 3

" Test Component Conﬁguration Declaration
Configuration Name CONFIG_1 )
Components Used PCOs Used CPs Used
MTC1 MCP1, MCP2, MCP3
TCl PCO_A MCP1, CP1
TC2 PCO_B MCP2, CP1, CP2
TC3 PCO_C MCP3, CP2
EXAMPLE 29 -"Test Component Configuration declaration corresponding to Figure 4
Test Component Configuration Declaration
Configuration Name CONFIG_2
Components Used PCOs Used CPs Used
MTC2 PCO_D MCP2, MCP3
TC2 PCO_B MCP2, CP1, CP2
TC4 MCP3, CP1, CP2
TCS5 PCO_E
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11.14 ASP Type Definitions
11.14.1 Introduction

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.

11.14.2 ASP Type Definitions using tables

The
a)

b)

where the PCO type shall be one of the PCO types used in the PCO declaration proforma. If onlya single PC(

w

<)

where the following information shall be supplied for each parameter:

—

following information shall be supplied for each ASP:

its name,

where the full name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, ther tll
sha]l follow in parentheses;

he PCO type associated with the ASP,

thin a test suite, specifying the PCO type in an ASP type definition is optional.

h list of the parameters associated with the ASP,

1) its name,

here either:

<=

shall follow in parentheses; or

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

tured Types definitions;
its type and an optional attribute,

here parameters may be of a type of arbitrarily complex structure, including being specified as a Test Suite T

e stated either:

- as a PDU identifier to indicate that in-the-constraint for the ASP this parameter may be chained to a PDU ¢
a specific PDU type; or

- as PDU to indicate that in the.constraint for the ASP this parameter may be chained to a PDU constraint o
type; and where the optional attribute is Length;

1l which case the specification-may restrict the parameter to a particular length or a range according to 11.18.
lues shall be interpreted aecording to Table 5 in 11.18. The boundaries shall be specified in terms of non-negal
R literals, Test Suite\Parameters, Test Suite Constants or the keyword INFINITY.

< =

The length specifications defined for the ASP parameter type in the Test Suite Type definitions shall not confli
gth specifications in the ASP type definition, i.e., the set of strings defined by a length restriction in an ASF
shall be a trtie subset of the set of strings defined by the Test Suite Type definition.

e keyword INFINITY can be used as a value for the upper boundary in order to indicate that there is no upy
gth.

2

W

pfedefined, Simple Type, Structured Type or ASN.1 type); if a parameter is to be structured as a PDU, then ifs type may
b

1998 (E)

e full name

is defined

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

be inserted

directly in the list of ASP parameters; the macro symbol shall'bé used only with Structured Types defined in the Struc-

ype (either

nstraint of

f any PDU

The length
tive INTE-

ct with the
definition

er limit of

restrict the length of a corresponding PDU field in an underlying protocol.

iSmay be necessary in order to effectively

The parameters of ASP type definitions are considered to be optional, i.e., in instances of these types whole parameters may

not be present.
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This information shall be provided in the format shown in the following proforma:

The Paramg
SYNTAX D

ASP Type Definition
ASP Name : ASP_ld&Fullld
Group :  [ASP_GroupReference]
PCO Type : [PCO_Typeldentifier]
Comments : [FreeText]
Parameter Name Parameter Type Comments
ASP_ParldOrMacro Type&Attributes [FreeText])
Dethiled Comments: [FreeText]

Proforma 25 - ASP Type Definition
ter Name and Parameter Type columns shall either be both present-gr.both omitted.
EFINITION:

348
351
263
357
396

ASH
ASH
PC(Q
ASH

Typ

EX/
The

'_Id&Fullld ::= ASP_Identifier [Fullldentifier]

_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifief)*7’] { ASP_Groupldentifier “/”}
p_Typeldentifier ::= Identifier

_ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol

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

AMPLE 30 - T_CONNECTrequest Abstract Service Primitive
figure below shows an example from the Fransport Service [ISO 8072]. This could be part of the set of ASPs used to

desdribe the behaviour of an abstract UT in a DSt€st suite for the Class 0 Transport. CDA,CGA and QOS are Test Suite Types
[1SQ 8073].
ASP Type Definition

ASP Name : CONreq (T_CONNECTrequest)

PCO Type :/)TSAP

Commen

Parameter Name Parameter Type Comments

Cda/ (Called Address) CDA ... of upper tester

Cga (Calling Address) CGA ... of lower tester

QoS (Quality of Service) QOS should ensure class 0 is used

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

11.14.3 Use of Structured Types within ASP Type Definitions

There are two possible relationships between a Structured Type and ASP definitions which refer to it, as follows:

56


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

a) if a parameter name is given in the definition, then the Structured Type referenced is a substructure. This allows definition
of 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.

11.14.4 ASP Type Definitions using ASN.1

Whefemore appropriate, ASPs can be specilied in ASN.1. This shall be achieved by an ASN.I definition using the ASN.1
syntgx as defined in ISO/IEC 8824-1: 1994. The following information shall be supplied for each ASN.1 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 PCD is defined
within a test suite, specifying the PCO type in an ASP type definition is optional;
c) [the ASN.1 ASP type definition,

whiich shall follow the syntax defined in ISO/IEC 8824-1: 1994. For identifier§\within that definition the hyphef symbol ( -
) shall not be used. The underscore symbol ( _ ) may be used instead. The’ ASP identifier in the table header is the name of
thq 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 feference in
thg ASN.1 type reference table or be defined locally in the samie table, following the first type definition. Lochlly defined
tyges 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.

Compments in ASN.1 start with “--”” and end with either the’next occurrence of “--” or with “end of line”, whichever|comes first.
This [prevents a single ASN.1 comment from spanning several lines. “End of line” is not, however, a defined symbol in
TTCN.MP. ATS specifiers are recommended to facilitate the exchange of ATSs in TTCN.MP by always cloging ASN.1
comments with “--,

This |nformation shall be provided in the following proforma:

ASN.1 ASP Type Definition

ASPName : ASP_ld&Fullld
Group ¢ [ASNI1_ASP_GroupReference]
PCO Type <:="[PCO_Typeldentifier]

Comments ' : [FreeText]

Type Definition

ASN1_Type&LocalTypes

Detailed Comments: [FreeText]

Proforma 26 - ASN.1 ASP Type Definition
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SYNTAX DEFINITION:

348
367
263
121

defined in agrASN-tmoduteattacthed to-thetest suite— T hefottowimg mformmation sttt be suppticd foreach ASP——]

a) its namnje,
where thif
b) the PC

where the
within a tg

ASP_Id&Fullld ::= ASP_Identifier [Fullldentifier]
ASNI1_ASP_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] { ASN1_ASP_Groupldentifier */”}
PCO_Typeldentifier ::= Identifier

ASNI1_Type&LocalTypes ::= ASNI1_Type {ASN1_LocalType}
11.14.5 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

c) the typp reference,

which shall follow the identifier rules stated in ISO/IEC 8824-1: 1994;
d) the m

which con

Objectldentifier.

This informj

dule identifier,
sists of a module reference that shall follow the identifier rules stated in ISO/IEC 8824-1: 1994 and an opti

name may be used throughout the entire test suite;
D type associated with the ASP;

PCO type shall be one of the PCO types used in the PCO declaration proforma. If only a §ingle PCO is def
st suite, specifying the PCO type in an ASP type definition is optional;

ition shall be provided in the following proforma:

© ISO/IEC

ASN.1 ASP Type Definitions By Reference

Group : [ASNI_ASP_GroupReference]

ASP Name

PCO Type Type Reference

Module Identifier

Comments

ASP_ld&Fullld

[PCO_Typeldentifier] TypeReference

Moduleldentifier

[FreeText]

Detailed Comments: [FreeText]

Collective cq

SYNTAX DEFINITION:

ASN]_ASP_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] {ASN1_ASP_Groupldentifier “/”}
ASP_|[d&Fullld ::= ASP_Identifier [Fullldentifier]
PCO_Typeldentifier ::= Identifier

TypeReference ::= typereference
ASN1_Moduleldentifier ::= Moduleldentifier

367
348
263
131
133

Proforma 27 - ASN.1 ASP Type Definitions By Reference

mments may,be used in this table according to Figure 2.

ined

onal

ASN.1 identifiers type references and value references 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).
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11.15 PDU Type Definitions

11.15.1 Introduction

The purpose of this part of the abstract TTCN test suite is to declare the types of the PDUs that may be sent or received either
directly or embedded in ASPs at the declared PCOs. PDU type definitions may include ASN.1 type definitions, if appropriate.
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 required 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 | encoding rules if applicable)

The epcoding of PDU fields shall follow that as defined in the relevant protocol specification unless encoding)infprmation is
included in the test suite.

11.15]2 PDU Type Definitions using tables
The dgfinition of PDUs is similar to that of ASPs. The following information shall be supplied for each’ PDU:

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

b) the PCO type associated with the PDU,

whdre 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  test suite,
spedifying the PCO type in a PDU type definition is optional;
¢) the encoding rules to be used for PDUs of this type;

In ofder to specify explicit encodings for entire PDUs, which overtidé the default global encoding rules for the tet suite as a
whdle, this optional entry shall reference an entry in the releydnit Encoding Definitions table (e.g., to change fr¢m BER to
). If this entry is not used, then the default global encoding rules apply. See 11.16.4.

d) the Encoding Variations to be used for PDUs of this ype;

In ofder to specify explicit Encoding Variations for-entire PDUs, which override the default global Encoding Vagiations for
the fest suite as a whole, this optional entry shall reférence an entry in the relevant Encoding Variations table (e.g.] to change
from SD to LD(3)). If this entry is not used, then the default global Encoding Variations apply. See 11.16.4.

e) allist of the fields associated with the PDU,

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

- the full name, as given.in the appropriate protocol standard, shall be used; if an abbreviation is used, then thq full name
shall follow in pareritheses; or
- the macro symbol ( <- ) indicating that the entry in the type column identifies a set of fields that is to be inserte¢d directly
in the list of PDU fields; the macro symbol shall be used only with Structured Types defined in the Structured Type def-
nitions;

2)| its‘type and an optional attribute;

2 ither pre-
defined, Slmple Type Structured Type or ASN.1 type) ifa f1eld is to be structured asa PDU then its type may be stated
either:

- as a PDU identifier to indicate that in the constraint for the PDU this field may be chained to a PDU constraint 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 constraint of any PDU type;

and where the optional attribute is Length;
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in which case the specification may restrict the field to a particular length or a range according to 11.18. The length values
shall be interpreted according to Table 5 in 11.18. The boundaries shall be specified in terms of non-negative INTEGER
literals, Test Suite Parameters, Test Suite Constants or the keyword INFINITY.

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

a

true subset of the set of strings defined by the Test Suite Type definition.

The keyword INFINITY can be used as a value for the upper boundary in order to indicate that there is no upper limit of

length

3) op
encodi
as a wh

Definition defined in the test suite (e.g., LD(10)); see 11.16.4.

The field
present.

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

fionally, a specific encoding identifier followed by any necessary actual parameter list, in order to specify(explicit
hgs for individual fields of a PDU, which override the encoding rules and encoding variations applicable-to'thq PDU
ole; the encoding identifier, if any, shall identify either one of the Encoding Variations or an Invalid Field Endoding

s of PDU type definitions are considered to be optional, i.e., in instances of these types whole fields may ot be

PDU Type Definition
PDU Name ¢ PDU_Id&Fullld
Grgup 1 [PDU_GroupReference]
PCO Type :  [PCO_Typeldentifier]

| Endoding Rule Name: [EncodingRuleldentifier]

Endoding Variation : [EncVariationCall]

Comments ¢ [FreeText]
Field Name Field Type. | Field Encoding Comments
FDU_FTeIdIdOrMacro Type&Attributes [PDU_FieldEncodingCall] [FreeText]

Dethiled Comments: [FreéText]

Proforma 28 - PDU Type Definition

The Field Name and Field Type columns shall either be both present or both omitted.
SYNTAX DEFINITION:

382
385
263
452
511
391
396

60

PDU_Id&Fullld ::=PDU_Identifier [Fullldentifier]

PDU_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {PDU_Groupldentifier “/”’}
PCO_Typeldentifier ::= Identifier

EncodingRuleldentifier ::= Identifier

EncVariationCall ::= EncVariationldentifier [ActualParList]

PDU_FieldldOrMacro ::= PDU_Fieldld&Fullld | MacroSymbol

Type&Attributes ::= (Type [LengthAttribute]) | PDU
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515 PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

EXAMPLE 31 - A typical PDU Type Definition

ISO/IEC 9646-3: 1998 (E)

PDU Type Definition

PDU Name INTC (Interrupt Confirm)
PCO Type NSAP

Field Name Field Type Comments
GFI BITSTRING General Format Identifier
LCGN BITSTRING Logical Channel Group Number
LCN BITSTRING Logical Channel Identifier
PTI OCTETSTRING Packet Type Identifier
EXTRA OCTETSTRING To create long INTC packets

11.15.3 Use of Structured Types within PDU definitions

Therp are two possible relationships between a Structured Type and PDU definitions ‘which refer to it, as follows:

a)|if a field name is given in the definition, then the Structured Type referenced\is a substructure. This allows fefinition of
PIDUs containing a multi-level substructure of fields;
b)|if the macro symbol ( <- ) 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 macro symbol shall not be used on the same line as references to types defined in ASN.1 or Simple Types i.e., only
Strugtured Types defined in tabular form can be expanded into other Structured Types as macro expansions.
11.15.4 PDU Type Definitions using ASN.1
Where more appropriate, PDUs can be specified in ASN1. This shall be achieved by an ASN.1 definition using the ASN.1

synts

a)

wh

shall follow in parentheses;

b)

wh
enj
wi

C

~—

In prder to specify explicit encodings for entire PDUs, which override the default global encoding rules for the t¢

wh
DH

d)
In

x as defined in ISO/IEC 8824-1: 1994. The following information shall be supplied for each ASN.1 PDU:

its name,

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

the PCO type associated with the PDU,
ere the PCO type shall be one/of the PCO types used in the PCO declarations; if a PDU is always sent

or received

bedded in ASPs, then speeification of the PCO type in the PDU type definition is optional; if only a single PCP is defined

hin a test suite, then specification of the PCO type in the PDU type definition is optional;
the encoding rules to)be used for PDUs of this type;

ole, this optional entry shall reference an entry in the relevant Encoding Definitions table (e.g., to change fi
R). If this.entry is not used, then the default global encoding rules apply. See 11.16.4.

the Encoding Variations to be used for PDUs of this type;

prder to specify explicit Encoding Variations for entire PDUs, which override the default global Encoding V

st suite as a
om BER to

hriations for

the test suite as a whole, this optional entry shall reference an entry in the relevant Encoding Variations table (e.g., to change
from SD to LD(3)). If this entry is not used, then the default global Encoding Variations apply. See 11.16.4.

e)

the ASN.1 PDU type definition,

which shall follow the syntax defined in ISO/IEC 8824-1: 1994, except that there is the additional option of specifying an
Encoding Variation or Invalid Field Encoding associated with either the whole ASN1_Type or any ASN.1 Type within the
ASNI1_Type. This is done by giving a specific encoding identifier followed by any necessary actual parameter list, in order
to specify explicit encodings for individual fields or other subtypes of a PDU, which override the encoding rules and encoding
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variations applicable to the PDU as a whole; the encoding identifier, if any, shall identify either one of the Encoding

Variations or an Invalid Field Encoding Definition defined in the test suite (e.g., LD(10)); see 11.16.4.

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 reference 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.1c¢

Comments i
This preven
TTCN.MP.

This inform

ASN.1 start with “--” and end with either the next occurrence o

htion shall be provided in the following proforma:

“--” or with “end of line”, whichever cémes
ts a single ASN.1 comment from spanning several lines. “End of line” is not, however, a defined“symb
ATS specifiers are recommended to facilitate the exchange of ATSs in TTCN.MP by always eloesing Al
comments with “--”.

ASN.1 PDU Type Definition

PDU Name

Grofpip

PCQ Type

Encgding Rule Name:
Enlcl]ding Variation :

Conjments

PDU_ld&Fullld
[ASNI_PDU_GroupReference]
[PCO_Typeldentifier]
[EncodingRuleldentifier]
[EncVariationCall]

[FreeText]

Type Definition

ASN1_Type&LocalTypes

Detailed Comments:

[FreeText]

SYNTAX DEFINITION:

382
409
263
452
511
121

62

Proforma 29 - ASN.1 PDU Type Definition

PDU| Id&Fullld ::= PDU_Ildentifier [Fullldentifier]

ASN|I_PDU_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {ASN1_PDU_Groupldentifier */”’}
PCOJ Typeldentifier =

Identifier

EncofdingRuleldentifier ::= Identifier
EncVariationCall ;7= EncVariationldentifier [ActualParList]
ASNIl_Type&LocalTypes ::= ASNI_Type {ASN1_LocalType}

first.
ol in
SN. 1



https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC

11.15
PDU
defin

hyph
A4

The following information shall be supplied for each PDU:

a)
wh
b)
wh|
in 4
spd
c)
wh
d)
wh
Ob]

e)

In grder to specify €xplicit encodings for entire PDUs, which override the default global encoding rules for the te

wh

EXAMPLE 32 - An FTAM ASN.1 Definition

ASN.1 PDU Type Definition
PDUName : F_INIT (F_INITIALIZE_response)
PCO Type

Comments

Type Definition

SEQUENCE {
state_result State_result DEFAULT success,
action_result Action_Result multiple success,
protocol_id Protocol_Version,
-- etc.

.5 ASN.1 PDU Type Definitions by Reference

s can be specified by a precise reference to an ASN.1 PDU defined in an OSI'standard or by referencing an

pns. In order to be able to use imported definitions in TTCN it is necéssary to change the hyphens to und

1).

its name,
ere this name may be used throughout the entire test suite:
the PCO type associated with the PDU;

ere the PCO type shall be one of the PCO typeswused in the PCO declarations; if a PDU is sent or received onl)
ASPs within the whole test suite, specifyingthe PCO type is optional; if only a single PCO is defined within
cifying the PCO type in a PDU type definition is optional;

the type reference,
ch shall follow the identifier rules\stated in ISO/IEC 8824-1: 1994;
the module identifier,

ch consists of a module(reference that shall follow the identifier rules stated in ISO/IEC 8824-1: 1994 and
ectldentifier;

he encoding rulesto-be used for PDUs of this type;

le, this optignal entry shall reference an entry in the relevant Encoding Definitions table (e.g., to change fr

DER). If this-entry is not used, then the default global encoding rules apply. See 11.16.4.
f)
In drdérte-spe exphieitEncoding

the test suite as a whole, this optional en

from SD to LD(3)). If this entry is not used, then the default global Encoding Variations apply. See 11.16.4.

ISO/IEC 9646-3: 1998 (E)

ASN.1 type
ed in an ASN.1 module attached to the test suite. ASN.1 identifiers, typé-references and value references 1nay contain
Prscore (see

embedded

a test suite,

an optional

5t suite as a

m BER to

riations for

, to change
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ASN.1 PDU Type Definitions By Reference

Group : [ASNI1 _PDU_GroupReference]
PDU Name PCO Type Type Reference Module Identifier Enc Rule Enc Variation Comments
0 [F CUO_ Tyl./c g g . g 0
PDU_Jd&Fullld Identifier] TypeReference Moduleldentifier [EncodingRule- [EncVariation- [FreeText}
Identifier] Call] P

Detailed Comments: [FreeText]

Collective gomments may be used in this table according to Figure 2.

SYNTAX DE

Proforma 30 - ASN.1 PDU Type Definitions By Reference

FINITION:

409 ASN1_PDU_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] { ASN1_PDU_Groupldentifier “/”’}
382 PDU_Id&Fullld ::= PDU_Identifier [Fullldentifier]

263 PC(

11.16 Tejt
11.16.1 E

To facilitatg

rules applidable to the protocol, then an encoding.definition should be provided. If an encoding definition is provid
reference shall be given in the ATS to the specification in which the encoding rules are specified. The reference may be
protocol spgcification itself, or to a separatetencoding rules specification. If such a reference cannot be provided, i.e
encoding rules of the protocol are not standardized, then the encoding rules shall not be tested.

The following information shall be provided for each set of encoding rules relevant to the protocol:
a) the Engcoding Rule Name, which-is a unique identifier to be used throughout the test suite to refer to an encoding defin
b) the reference to the releyantstandard which defines the encoding rules;

c) a Defgult Expression, identifying the encoding rules to be used as the default; this Default Expression shall evaluat¢
Boolean Yalue and shall'use only Literal Values, Test Suite Parameters, and Test Suite Constants in its terms.

d) optio

If more thar] on€'set of encoding rules may be used for a protocol, the names of the encoding rules shall be listed in the Enc

131 TypgReference ::= typereference

133 ASN1_Moduleldentifier ::= Moduleldentifier

452 Enc¢dingRuleldentifier ::= Identifier

511 Enc)ariationCall ::= EncVariationldentifier [ActualParList]

coding Definitions

Typeldentifier ::= Identifier

Suite Encoding Information

specification and testing of the encoding rules of an OSI protocol, if there is any allowed flexibility in the enc

1ly, further'comment, provided in the Comments column, or in the Detailed Comments area of the table.

bding
ed, a
o the
, the

tion;

to a

ding

Rule Name olumn of the Encoding Definitions table. The Encoding Rule Name associated with the Default Expression which

evaluates to TRUE shall be chosen as the default set for the test suite. If more than one Default Expression or no Default
Expression in the Encoding Definitions table evaluates to TRUE, it shall be a test case error. If no Default Expression is
specified, it is equivalent to the value FALSE being specified.
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The information shall be provided in the following proforma:

Encoding Definitions

Group : [EncodingGroupReference]

Encoding Rule Name Reference Default Comments

EncodingRuleldentifier EncodingReference [DefaultExpression] [FreeText}:

Detailed Comments: [FreeText]

Proforma 31 - Encoding Definitions

Collegtive comments may be used in this table according to Figure 2.

SYNTAX DEFINITION:
44§ EncodingGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {EncodingGroupldentifier “/’}
452 EncodingRuleldentifier ::= Identifier

454 EncodingReference ::= BoundedFreeText
454 DefaultExpression ::= Expression

The epcoding rules specified in this proforma apply to PDUs only.
EXAMPLE 33 - Encoding Definitions

Encoding Definitions

Encoding Rule Name Reference Default Comments
BER ISO/IEC 8825-1: 1993 TRUE Basic Encoding Rules
PER ISO/IEC 8825-1:1993 Packed Encoding Rules
DER ISO/IEC 8825-1: 1993 Distinguished Encoding Rules

Detailed Comments: [FreeText]

11.16{2 Encoding Variations
Admissable variations of each encoding definition that may be used in the test suite may be provided.

To define such Encoding Variations, the following information shall be provided:

a) 4n Encoding Rule’Name, which is the name of the encoding rules identified in the Encoding Definition table td which this
variation applies;

b) 4n optionalType List, listing the types to which this Encoding Variation may be applied; an empty list medns that the
Encpding Vaaridtions may be applied to any PDU field. The types may be any PDU type or any type may occur within a PDU;

¢)

whadre the following information shall be

listof{Encoding Variations,

h Encoding Variation:

1) the Encoding Variation name, which is a unique identifier referring to an allowed encoding definition for a specific
type, as contained in the relevant encoding rules specification;

2) aReference, which is used to identify the section in the encoding rules specification which describes this set of Encod-
ing Variations;

3) aDefault Expression, identifying the Encoding Variation to be used as the default; this Default Expression shall eval-
uate to a Boolean value and shall use only Literal Values, Test Suite Parameters, and Test Suite Constants in its terms;

d) optionally, further comment, provided in the Comments part of the table header, the Comments column, or in the Detailed
Comments area of the table.
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The Encoding Variation associated with the expression which evaluates to TRUE shall be chosen as the default Encoding
Variation for the given list of types, if any, or otherwise for all types within the test suite. If more than one Default Expression
in the Encoding Variations table evaluates to TRUE, it shall be a test case error. If no Default Expression is specified for an
Encoding Variation, it is equivalent to the value FALSE being specified. If no Default Expressions are specified or if all
evaluate to FALSE, the first Encoding Variation shall be taken as the default.

Encoding variations shall be provided in the format shown in the following proforma:

Encoding Variations

Group ¢ [EncVariationGroupReference]

Engoding Rule Name: EncodingRuleldentifier

Type List ¢ [TypelList]
Co1nments s [FreeText] piCe
IEncoding Variation Reference Default Comments
EhcVariationld&ParList VariationReference [DefaultExpression] [FreeText]

Dethiled Comments: [FreeText]

Proforma 32 - Encoding, Variations
SYNTAX DIEFINITION:

463 EndVariationGroupReference ::= [(Suiteldentifier | TTCN~Moduleldentifier) /] {EncVariationGroupldentifier */”’}
452 EngodingRuleldentifier ::= Identifier

467 TypeList ::=Type {Comma Type}

470 EncVariationld&ParList ::= EncVariationIdentifier {FormalParList]

473 VarjationReference ::= BoundedFreeText

456 DefhultExpression ::= Expression

EXAMPLE 34 - Encoding Variations

Encoding Variations

Endoding Rule Name: \ BER

Ty:]‘e List ¢ Length
Corpments : Length is defined to be an INTEGER type.
ncoding Variation Reference Default Comments
SD 6.3.3.1 TRUE
LD(len: INTEGER) 6.3.3.2

Detailed Comments:

11.16.3 Invalid Field Encoding Definitions

In order to test encoding rules thoroughly, it may be necessary to define illegal variations of the encoding definitions used by
the protocol. Invalid field encoding definitions may be provided for any of the Types used in PDU fields in the test suite. Once
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defined, an invalid field encoding definifion may be used to override the normal encoding of a specific PDU Constraint field
value of the same Type (see 13.4).

The following information relative to an invalid field encoding definition shall be provided:

a) an Invalid Field Encoding Name, which is a unique identifier to be used throughout the test suite to refer to this invalid
field encoding definition, followed by an optional formal parameter list;

b) an optional Type List, to list the types to which this encoding may be applied; an empty list means that the encoding

de

finition may be applied to any field of a PDU;

¢)[ an Encoding Operation Definition which contains the definition of how the values are to be encoded,

which shall consist of a procedural definition, in the same form as a procedural definition of a Test Suite @pera
which when evaluated results in the evaluation of a ReturnValue statement to provide the result of the operati
explanatory comments embedded within the procedural definition at appropriate places as text delimited by
explanatory comments shall include an example showing an invocation; the result of the Encoding Operati

B
d)
D
The

Ifa
field
For
whid
One

Inva

string with a defined order of transmission, being the encoding of the relevant value;

optionally, further comment describing the operation, provided either in the Comments part of the table hed
tailed Comments area of the table.

use of procedural definitions is recommended in order to provide precision in thé definition of the operations

ormal parameter list is specified, the values passed to the encoding operation‘are used to affect the encoding

Each formal parameter shall be declared to be a Predefined Type, a Test Snite Type Identifier or a PDU Ty
example, an integer value may be passed to an encoding operation thatalculates the length of a PDU field
h parameters passed to the operation are used shall be explained in(the’encoding operation definition.

proforma shall be used for each Invalid Field Encoding Definition:

id Field Encoding Operation Definitions shall be provided in, the following proforma:

ion (11.3.4),
bn, including
*” and “*/7,
n shall be a

der or in the
of the PDU

be Identifier.
The way in

Invalid Field Encoding Operation Definition

Group 2 [InvalidFieldEncodingGroupReference]
Operation Name :  InvalidFieldEncodingld & ParList
Result Type ¢ [TypeList]

Comments 2 [FreeText]

Definition

TS_OpProcDef

Detailed-Comments: [FreeText]

Prof 33 - Invalid Field E ling O ion Definiti

SYNTAX DEFINITION:

484

"}

481 InvalidFieldEncodingld&ParList ::= InvalidFieldEncodingldentifier [FormalParList]
467 TypeList ::=Type {Comma Type}
162 TS_OpProcDef ::= [VarBlock] ProcStatement

InvalidFieldEncodingGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”]{InvalidFieldEncodingGroupldentifier*/
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11.16.4 Application of encoding rules

Encoding rules specified in the test suite are applied to all PDUs sent or received in the Behaviour Part. Encoding rules may be
specified for the whole test suite or for type declarations or constraint declarations, as noted in Table 4. The places in Table 4
marked @ identify the allowed scope of application of each of the kinds of encoding information.

Table 4 - Applicability of Encoding Definitions

Encoding Definitions

Encoding Rules Encoding Variations Invalid

Field
Default Other Default Other Encodings

Scope of

Precedlence Application

Lowest Test Suite 0 6

Type
Declara-
tions

PDUs 6 Q Q

Structured

Types or Q 6

ASN.1 Types

Simple types
or PDU
fields/ 0 6 0

elements

Constraint
Declara-
tions

PDUs Q Q Q

Structured
Types,or
ASNA-Types

D
Dt

Highest PDU fields/
elements

D) D)

Precedence within a row Lowest Highest

D

The encoding rules shall be applied according to the precedence values of the rows shown in the first column in table 1, with
"(4)" having the highest priority, and "(1)" having the lowest. Within each row the precedence is from left to right, with the
rightmost entry having the highest precedence. Thus, Constraint field encoding rules have precedence over all others, while
default encoding rules applied at the test suite level may be overriden by any of the other specification methods. The actual
encoding rules to be used for a PDU after all overrides have been applied are referred to as the applicable encoding rules.

If no encoding information is specified on a structured or ASN.1 Type Constraint, it inherits the encoding rules applied at the
PDU level. Thus, the encoding rules applied to a structured or ASN.1 Type Constraint will vary, based on the PDU in which it
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is used. Conversely, if encoding information is specified on a Structured or ASN.1 Type Constraint, it will override the encoding
information of every PDU in which it is used. If such a Structured or ASN.1 Type Constraint is used in an ASP, the encoding
information is ignored.

On RECEIVE events, if no specific encoding rules apply to the incoming PDU, it can be encoded in any variation allowed by
the applicable Encoding Definition (e.g., any form of length encoding allowed by BER).

11.i7 CM Type Definitions

11.17.1 Introduction

CM parameters may be of any type that may be specified in TTCN. Simple CMs may contain no associated paramieters or may

contgin just one parameter, e.g. a natural number, a preliminary result, or a character string like “suspend” or-“¢onfinue”. More
complex CMs may carry additional information, e.g. a whole PDU, a PDU field, or the value read from a‘timer. There are no
predg¢fined CMs.

11.17.2 CM Type Definitions using tables
CM Types may be declared using TTCN tables. The following information shall be provided fér¢ach CM type:
a) [its name,
where each name shall be unique within the test suite;
b) |a list of parameters associated with the CM,
where the following information shall be provided for each parameter:
) its name,
hich shall be unique withinthe CM;
) its type and an optional attribute,
ih the same way as for PDU fields.
ip which case the specification may restrict the field to a particular length or a range according to 11.18. The l¢ngth values

all be interpreted according toTable 5 in 11.18. The boundaries shall be specified in terms of non-negativg INTEGER
ljterals, Test Suite Parameters, Test Suite Constants or,the keyword INFINITY.

he length specifications defined for the PDU field type in the Test Suite Type definitions shall not conflict with the length
ecifications in the PDU type definition, i.e., the'set of strings defined by a length restriction in a PDU definition shall be
true subset of the set of strings defined by the Test Suite Type definition.

e keyword INFINITY can be used ds a value for the upper boundary in order to indicate that there is no uglper limit of
length.

All parameters of CMs are optional( that is they may be omitted when the CM is used.

This jnformation shall be provided-in the format shown in the following proforma:

CM Type Definition
CM Name 3 “VCM_ldentifier
Group : [CM_GroupReference]
Comments : [FreeText]
Parameter Name Parameter Type Comments
CM_ParldOrMacro Type&Attributes [FreeText]
Detailed Comments; [FreeText]

Proforma 34 - CM Type Definition
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The Parameter Name and Parameter Type columns shall either be both present or both omitted.
SYNTAX DEFINITION:

424 CM_Identifier ::= Identifier
426 CM_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */”] {CM_Groupldentifier “/”}
431 CM_ParldOrMacro ::= CM_Parldentifier | MacroSymbol

396 Ty

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

11.17.3 CM Type Definitions using ASN.1
CM Typej may be declared using ASN.1. The following information shall be provided for each ASN.1 CM type:

a) itsn

© ISO/IEC

me,

where each name shall be unique within the testsuite;
b) the ASN.1 CM type definition,
which shall follow the syntax defined in ISO/IEC 8824-1: 1994. For identifiers within that definition-the hyphen symjbol ( -

) shall n
the first

Types r¢g
the ASN

types sh

bt be used. The underscore symbol ( _ ) may be used instead. The PDU identifier in th¢ table header is the n
type defined in the table body.

h1l not be used in other parts of the test suite.

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

Commentqin ASN.1 start wit

[TRL

ame of

ferred to from the PDU definition shall be defined in other ASN.1 type definition tables, be defined by refergnce in
.1 type reference table or be defined locally in the same table, following the. first type definition. Locally defined

and end with either the next occurrence of*¥--" or with “end of line”, whichever comds first.

This prevgnts a single ASN.1 comment from spanning several lines. “End of line” is not, however, a defined symbol in
TTCN.MP. ATS specifiers are recommended to facilitate the exchange of ATSs in TTCN.MP by always closing ASN.1
comments [with “--".

This informnation shall be provided in the format shown in the foltowing proforma:

ASN.1 €M Type Definition

C

Name : CM_Identifier

Grpup : - [ASNI .CM_GroupReference]

Comments :  [FreeText]

Type Definition

ASN1_Type&LocalTypes

Detailéd Comments: [FreeText]

.
Proformma35-ASN- 1 CM Type Definition

SYNTAX DEFINITION:

424 CM_Identifier ::= Identifier

440 ASNI1_CM_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] { ASN1_CM_Groupldentifier “/”}
121 ASNI_Type&LocalTypes ::= ASN1_Type {ASN1_LocalType}

11.18 String length specifications

11.18.1 TTCN permits the specification of length restrictions on string types (i.e., BITSTRING, HEXSTRING, OCTET-
STRING and all CharacterString types, plus the ASN.1 types BIT STRING and OCTET STRING) in the following instances:
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a)

when declaring Test Suite Types as a type restriction;

ISO/IEC 9646-3: 1998 (E)

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.

11.18.2 Length specifications can have the following formats:

a)

[Length]

restricting the length of the possible string values of a type to exactly Length;

b
Spq

~

The length boundaries: Length, MinLength and MaxLength are of different complexity depending on where they

allc
also 16 used to indicate that there is no upper limit for the length. Where a range length is specifi¢d; the lower of th

shall

In the context of constraints, length restrictions can also be specified on values of typé SEQUENCE OF or SH

limit
The {

Leng
subral

[MinLength TO MaxLength] or [MinLength .. MaxLength]

cifying a minimum and a maximum length for the values of a particular string type.

ses, these boundaries shall evaluate to non-negative INTEGER values. For the upper bound the Keyword INH

be specified on the left.

ng the number of their elements.

ollowing Table 5 specifies the units of length for different string types:

Table 5 - Units of length used in field length specifications

Type Units of Length

BITSTRING or BIT STRING Bits

HEXSTRING Hex digits

OCTETSTRING or OCTET'STRING | Octets

CharacterString Characters
SEQUENCE OF Elements of its base type
SET OF Elements of its base type

nge of values of its base(typé.

EXAMPLE 35 - Length specification
Assume the folowing ASN.1 type definitions:
typel :’'=OCTETSTRING [0 .. 25]
type2.i=typel [15 .. 24]
the Iength restriction on type2 is correct since type2 comprises all OCTETSTRING values having a minimum length
and\a maximum length of 24, which is a true subset of all OCTETSTRINGsS of a maximum length of 25. On the other }

are used. In
INITY may
e two values

£T OF, thus

h specifications shall not conflict, i.e., a restriction on a type (set of values) that is already restricted shall specify a

bf 15
hand:

type2 :—tunelllS 301
r TPt T

is invalid since it contains values not included in typel.

11.19 ASP, PDU and CM Definitions for SEND events

In ASPs and/or PDUs that are sent from the tester, values for ASP parameters and/or PDU fields that are defined in the
Constraints Part (see clause 12, 13, 14) shall correspond to the parameter or field definition. This means

a) the value shall be of the type specified for that ASP parameter or PDU field; and

b) each value shall satisfy any relevant length restrictions associated with the type.

c¢) PDU field values shall be encoded in accordance with applicable encoding rules.
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The encoding operations defined in the test suite are performed implicitly as part of the SEND event. Defaults and overrides
are applied, as necessary. Thus, the output of the SEND event is the encoded data to be passed to the relevant service provider.

1190 AQD DNTT __ 1 FARA NP2 2e2 . £
11.4Y ADI, FDJU aAllu UiVl UciHInuovIDn 1

For ASPs and/or PDUs received by the tester the ASPs and/or PDUtype 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

[ s 3 nFal ni & 74 nESNESNEYS
I NLCULLVELE CYCHIW

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.

c) PDU Ilield values can be decoded in accordance with applicable encoding rules.
In all other tases an incoming ASP and/or PDU does not match an event specification of that type.
In the case ¢f substructured ASPs and/or PDUs, either using Structured Types or ASN.1, the above rules apply to the fields of
the substrudture(s) recursively.
11.21 Aligs Definitions
11.21.1 InT
In order to pnhance the readability of TTCN behaviour descriptions, an Alias may be used to\facilitate the renaming off ASP

and/or PDU identifiers in behaviour descriptions. This renaming may be done to highlightthe exchange of PDUs embedded in
ASPs.

The following information shall be provided for each Alias:

roduction

a) an Alips identifier;
b) its explansion,
which is itself an identifier.

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

Alias Definitions

Group  :  [AliasGroupReference]

Alias Name Expansion Comments

Aliasldentifier Expansion [FreeText]

Deetailed Comments:./ [FreeText]

Proforma 36 - Alias Definitions

Collective cpmments may be used in this table according to Figure 2.
SYNTAX DEFINITION:

493  AliasGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] { AliasGroupldentifier “/”}
497 Aliasldentifier ::= Identifier
499 Expansion ::= ASP_Identifier | PDU_Identifier

11.21.2 Expansion of Aliases

The following rules shall apply:
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a) an Alias 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) Aliases are not transitive - if one Alias appears as the expansion of another Alias it shall not be expanded (i.e., it is a one
pass expansion);
c) an Alias shall be used only to replace an ASP identifier or a PDU identifier within a single TTCN statement in a behaviour
tree. It shall be used only in a behaviour description column;

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

NOTH

EXAMPLE 36 - Alias definition from a Transport Test Suite:

Alias Definitions

Alias Name

Expansion

Comments

CR

DR

CcC

N_DATArequest

N_DATArequest

N_DATAindication

Alias for the NLDATArequest ASP
used to carfy a CR_TPDU

Alias for'the N_DATArequest ASP
usedto,carry a DR_TPDU

Allias for the N_DATAindication
ASP used to carry a CC_TPDU

- Because Aliases are treated as macro expansions, the term AliasIdentifier{does not appear in the BNF for TTCN event lines.

12 (Constraints Part

12.1

Introduction

An A[I'S shall specify the values of the ASP parameters and\PDU fields that are to be sent or received by the test $ystem. The

const

aints part fulfils that purpose in TTCN.

The dynamic behaviour descriptions (see clause 15)-shall reference constraints to construct outgoing ASPs and/or PDUs in

SENID events; and to specify the expected contents-of incoming ASPs and/or PDUs in RECEIVE events.

Consfraints can be specified in either of the/two forms:

a)

abular constraints (see clause 13);

b) AASN.1 constraints (see clause (14):

Actudl values or constraints on the-values of a CM shall be declared in the same way as PDU constraints are to be fleclared.

12.2
This s

how tp match RECELVE events. These principles are common to both the tabular and ASN.1 forms of constraints.

General principles

ubclause describ€s)the general principles and defines the mechanisms of how to build constraints for SEND|events and

Constraints aredetailed specifications of ASPs and/or PDUs. Normally, each constraint is defined specifically fpr use with
either| SEND events or RECEIVE events. A constraint need not be specified if an ASP or CM has no parameters or[if PDU has
no fieds/Any given constraint may be used in either context, provided the operational semantic restrictions defin¢d in annex
B are met)

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

PDU.

If an ASP and/or PDU is substructured, then the constraints for ASPs and/or PDUs of that type shall have the same tabular

structure or a compatible ASN.1 structure (i.e., possibly with some groupings).

Structured Types expanded into an ASP or PDU definition by use of the macro symbol ( <- ) are not considered to be
substructures. Constraints for such ASPs or PDUs shall either have a completely flat structure (i.e., the elements of an expanded
structure are explicitly listed in the ASP or PDU constraint) or shall reference a corresponding structure constraint for macro
expansion.
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Constraints specify ASP parameter and PDU field values using various combinations of literal values, data object references,
expressions, ASN.1 constructed values, special matching mechanisms and references to other constraints. Constraints applying
to the whole of or part of a PDU may also specify encoding rules to override the general encoding rules being applied in the test
suite. Such encoding rules may be specified for the whole Constraint or for a single field of the Constraint.

Values of all TTCN or ASN.1 types can be used in constraints. Expressions used in constraints shall evaluate to a specific value
when the constraint is used for sending or receiving events.

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

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

An exprespion in a constraint shall contain only Values (including, for example, ConstraintValue&Attributes), Tes{ Suite
Parametery, Test Suite Constants, formal parameters, Component References and Test Suite Operations.

A constraint reference (possibly parameterized) is also allowed as a parameter or field value (static chaining).

Neither Test Suite Variables nor Test Case Variables shall be used in constraints, unless passed‘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 fnechanisms are defined in 12.6.2.

12.3 Parpmeterization of constraints

Constraint§ may be parameterized. In such cases the constraint name shall be fellowed by a formal parameter list encldsed in
parenthesep. The formal parameters shall be used to specify ASP parameter of PDU field values in the constraint.

Each formgl parameter name shall be followed by a colon and the name of the parameter’s type. If more than one paramgter of
the same type is used, the parameter may be specified as a parameter sub-list. When a parameter sub-list is 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 pub-list’s type. When more than one parameter and type pair (or parameter sub-list and type pair) is used, th¢ pairs
shall be separated from each other by semicolons.

Literal valsres, Test Suite Parameters, Test Suite Constants, Test Suite Variables, Test Case Variables and PDU or Tes{ Suite
Type consfraints may be passed as actual parameters to a constraint in a constraints reference made from a behjiviour
descriptior]. The parameters shall not be of PCO typelor ASP type.

12.4 Chaining of constraints

Constrainty may be chained by referencing.a¢onstraint as the value of a parameter or field in another constraint. For exgmple,
the value of the Data parameter of an N)DATAreq (Network Data Request) ASP could be a reference to a T-CRPDU (Trapsport
Connect Re¢quest PDU) PDU constraint, 7.e., the T-CRPDU is chained to the N-DATAreq ASP.

Constraintd can be chained in one-6f two ways, either by

a) static|chaining, where/an~ASP parameter value or PDU field value in a constraint is an explicit reference to apother
constraint; or
b) dynarpic chaining,'where an ASP parameter value or PDU field value in a constraint is a formal parameter §f the

constrainft. When:such a constraint is referenced from a dynamic behaviour, the corresponding actual parameter o the
constraint is,d reference to another constraint (see annex F for examples of static and dynamic chaining).

Wherever qofistraints are referenced within constraints declarations, those references shall not be recursive (neither diredtly or
indirectly).

Chaining of constraints may only be used if the appropriate declarations have been set up to allow chaining. For example, if an
ASP parameter is to be chained to a PDU constraint, then the ASP parameter shall be declared to be of an appropriate PDU type
or the meta-type PDU. In ASN.1 PDU declarations, the PDU type might well be one defined as a CHOICE of all valid
individual PDU types, whereas in tabular PDU declarations the meta-type PDU would need to be used to achieve a similar
effect. Similarly, if a PDU field is to be chained to a Structure constraint, then the PDU field shall be declared to be of an
appropriate Structured type.
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12.5 Constraints for SEND events

Constraints that are referenced for SEND events shall not include wildcards (i.e., AnyValue ( ? ) or AnyOrOmit
these are explicitly assigned specific values on the SEND event line in the behaviour description.

( *)) unless

In tabular constraints, all ASP parameters and PDU fields are optional and therefore may be omitted using the Omit symbol, to

indicate that the ASP parameter or PDU field is to be absent from the event sent.

In ASN.1 constraints, only ASP parameters and PDU fields declared as OPTIONAL may be omitted. These may be omitted

either by using the Omit symbol or by simply leaving out the relevant ASP parameter or PDU field.

Nongof the matching mechanisms defined in 12.0.2 eXcept Specilic value provides a value for an ASP parametier pr PDU field

on a|SEND event.

In cdses where ASN.1 values of type SET or SET OF are used in a constraint, the values of the elements ofithe set|[shall be sent

in the order specified by the relevant constraint.

12.4 Constraints for RECEIVE events
12.6j1 Matching values

If a ¢onstraint is to be used to construct the values of ASP parameters or PDU fields that‘a’received ASP or PDU|shall match,
it shall contain only specific values evaluated as explained in 12.6.3, or special matchifig'mechanisms where it is ot desirable,
or pgssible, to specify specific values. The matching mechanisms specify other ways of matching than “equal fo a specific

”

valu

An ipcoming ASP and/or PDU matches a constraint used in a RECEIVE event if, and only if, all the following c
met:

a) (all the ASP parameters and/or PDU fields are of the type specified in the ASP and/or PDU definitions;
b)|the value, alphabet and length satisfies any restriction associated with the type;

c) |the ASP parameter and/or PDU field values correctly match those of the constraint;

nditions are

d) [for PDUs, the correct decoding of the PDU has taken place, taking into account applicable encoding rule Hefaults and
overrides; if encoding rules other than those specified\for the constraint have been used to encode the received PIDU, then that

redeived PDU will not match.

In the case of substructured ASPs and/or PDUs, &ither using Structured Types or ASN. 1, the above rules shall apply,
of the¢ substructure(s) recursively.

to the fields

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.
12.6.2 Matching mechanisms

An operview of the supported matching mechanisms is shown in Table 6, including the special symbols and the sq

ope of their

applifation. The left hand-Column of this table lists all the ASN.1 types and TTCN equivalent types to which thefe matching

mecHanisms apply. The matching mechanisms in the horizontal headings are arranged in four groups:
a) |specific values;
b) [special symbols that can be used instead of values;
c) [special.symbols that can be used inside values;
d

Some of the symbols may be used in combination, as detailed in the following clauses.

~

special symbols which describe attributes of values.

The shaded area in Table 6 indicates the mechanisms that apply to both predefined TTCN and ASN.1 types.
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Table 6 - TTCN Matching Mechanisms
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In a constrdint specification, the matching mechanisms may replace values of single ASP parameters or PDU fields or even the
entire contgnts of an ASP or PDU.

NOTE - When these matching mechanisms are used singly or in combination, many protocol restrictions can be specified in the cons{raints,
thereby avoiding undesirable computation detailsiin the behaviour part.

12.6.3 Specific Value

This is the pasic matching mechanism! Specific values in constraints are expressions. Unless otherwise specified, a congtraint
ASP parameter or PDU field matches the corresponding incoming ASP parameter or PDU field if, and only if, the incgming
ASP paraneter or PDU field-has‘exactly the same value as the value to which the expression in the constraint evaluates.

Two valueq of a tabular ASP; PDU or Structured Type, or of ASN.1 SEQUENCE or SEQUENCE OF are considered the|same
if each of their parametets fields or elements match and are in the same order. For ASN.1 SET and SET OF types two yalues
are the samg if theyshave the same number of elements, and each element in one value matches exactly one element in the|other
value. The plements'in a SET or SET OF type value need not be in the same order to match.
12.6.4 Instead of Value

12.6.4.1 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:
566 Complement ::= COMPLEMENT ValueList

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.
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EXAMPLE 37 - Constraints using Complement instead of a value, and with a value list:

Type Constraint
INTEGER COMPLEMENT(5)
INTEGER COMPLEMENT(1, 3, 5)

12.6.4.2 Omit

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

SYNT
56

An Omit symbol in a constraint is used to indicate that an optional ASP parameter or PDU field shall be absent.

12.6.4.3 AnyValue

AnyValue is a special symbol for matching that can be ised on values of all types. In both tabular and ASN.1
AnyValue is denoted by "?7".

SYNTAX DEFINITION:

568

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

field

12.6.4.4 AnyOrOmit

Any(
field {

NOTH

Omit ::= Dash | OMIT

EXAMPLE 38 - Constraint using Omit instead of a value, at top level:
Type Constraint
INTEGER OPTIONAL OMIT

AnyValue ::="?"

f, and only if, the incoming ASP parameter or PDU field evaluates to a single element of the specified type.

EXAMPLE 39 - Constraint using Value in combination with AnyValue:

Type Constraint
SEQUENCE OF SET©F INTEGER { {1,2},

9

{1,2,7} }

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

: 1998 (E)

using OMIT

bmitted using
Hefinition are
htory and cannot be omitted without violating the type definition. If such a parameter, field or element heeds to be omitted from a
partichlar constraint, either another type needs to be defined in which that parameter, field or element is explicitly marked as
(perhgps by marking everything as OPTIONAL), or an Invalid Field Encoding needs to be applied to that parameter, field or
the effect of omitting it from the encoding.

In tabular constraints Omit shall be denoted by dash ( - ). In ASN.1 constraints Omit is defioted by OMIT.
AX DEFINITION:

OPTIONAL

tlement, with

constraints

ter or PDU

ter or PDU

[sin 12.6.4.4

- The symbol “*” is used for both AnyOrOmit and AnyOrNone. Ambiguity in interpretation is resolved by the requiremen

and 12.6.5.2.
SYNTAX DEFINITION:

569

AnyOrOmit ::= "*"

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.
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EXAMPLE 40 - Constraint using Value in combination with AnyOrOmit:

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

12.6.4.5 ValueList

ValueList can be used on values of ail types. In both tabuiar and ASN.1 constraints. ValueLists are denoted by a parenthesized
list of values separated by commas.

onNT

SYNTAX DEFINITION:

570 ValpeList ::= "(" ConstraintValue&Attributes {Comma ConstraintValue&Attributes} ")"

A constrain
field if, and

in the ValueList shall be of the type declared for the ASP parameter or PDU field in which the ValueListaechanism is

EXAMPLE 41 - Constraint using ValueList instead of a specific value, for INTEGER type:

EXAMPLE 42 - Constraints using ValueList instead of a specific value, for CHOIGE type:
Tyge Constraint
CHPICE { a INTEGER, (a2,bTRUE)

12.6.4.6 Ij(lmge
Ranges shdlll be used only on values of INTEGER type. A range.is denoted by two boundary values, separated by “..” dr TO,

enclosed by

a) INFINITY or -INFINITY;

b) acon

The lower |
be less tharn

SYNTAX DEFINITION:

571 ValgeRange ::="(" ValRange ")"
572 ValRange ::= (LowerRangeBound To UpperRangeBound)

573 Low

574 UpperRangeBound ::=,EgnstraintExpression | INFINITY

A constraint ASP parametefor PDU field that uses a Range matches the corresponding incoming ASP parameter or PDU

if, and only

EXAMPLE43 - Constraint using Range instead of a value:
Type

Tyge Constraint
INTEGER (2,4,6)

t ASP parameter or PDU field that uses a ValueList matches the corresponding incoming ASP parameter o
only if, the incoming ASP parameter or PDU field value matches any one of the values in the ValueDist. Each

b BOOLEAN }

parentheses. A boundary value shall be either

traint expression that evaluates to a specificINTEGER value.

oundary shall be put on the left side of the*..” or TO, the upper boundary at the right side. The lower boundary,
the upper boundary.

erRangeBound ::= ConstraintExpression | Minus INFINITY

if, the inceming ASP parameter or PDU field value is equal to one of the values in the Range.

Constraint

i o o

INT]

OrCIN (I..0)
( -INFINITY .. 8)
(12 .. INFINITY)

12.6.4.7 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.

SYNTAX DEFINITION:

575 SuperSet ::= SUPERSET "(" ConstraintValue&Attributes ")"
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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 44 - Constraint using SuperSet instead of a specific value:
Type Constraint
SET OF INTEGER SUPERSET({1, 2, 3})

t is an operation for matching that can be used only on values of SET OF type. SubSet shall be used’only in ASN.1
aints. SubSet is denoted by SUBSET.

SYNTAX DEFINITION:
57¢ SubSet ::= SUBSET "'(" ConstraintValue&Attributes ")"

A cofstraint ASP parameter or PDU field that uses SubSet matches the corresponding incoming’ASP parameter dr PDU field
if, and only if, the incoming ASP parameter or PDU field contains only elements definedvithin the SubSet, and fnay contain
less. [The argument of SubSet shall be of the type declared for the ASP parameter or PDU\fi¢ld in which the SubSet|mechanism
is usgd.

EXAMPLE 45 - Constraint using SubSet instead of a specific value:

Type Constraint

SET OF INTEGER SUBSET({2;4,.6, 8, 10})
12.6.5 Inside Values

12.6.5.1 AnyOne

Any(Pne is a special symbol for matching that can be used within values of string types, SEQUENCE OF and SET|OF. In both
tabulgr and ASN.1 constraints AnyOne is denoted by “?”.

SYNTAX DEFINITION:

754 AnyOne ::="?"

Insid¢ a string, SEQUENCE OF or SET OF a:{?7"in place of a single element means that any single element will he accepted.
If the] symbol “?” is needed within a ChardcterString as a character, it shall be indicated by “\?”. If the symbol “Y” is needed
withip a CharacterString as a character,it shall be indicated by “\\”.

EXAMPLE 46 - Constraints using AnyOne:

Type Constraint
IASString “a?cd”
SEQUENCE OF INTEGER {1,2,?7}

NOTH - The “?” in the-sécond example can be interpreted as an AnyValue replacing an INTEGER value, or AnyOne inside a $EQUENCE
OF INTEGER value;-Since both interpretations lead to the same set of events that match the constraint, no problem arises.

12.6.3.2 AnyOrNone

Any(QrNoneis a special symbol for matching that can be used within values of string types, SEQUENCE OF and $ET OF. In
both trlbular 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:

755 AnyOrNone ::="*"

Inside a string, SEQUENCE OF or SET OF a “*” in place of a single element means that either none, or any number of
consecutive elements will be accepted. The “*” symbol matches the longest sequence of elements possible, according to the

79


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

ISO/IEC 9646-3: 1998 (E) © ISO/IEC

pattern as specified by the symbols surrounding the “*”. If the symbol “*” is needed within a CharacterString as a character, it
shall be indicated by “\*”. If the symbol “\” is needed within a CharacterString as a character, it shall be indicated by “\\".

EXAMPLE 47 - Constraints using AnyOne:

Type Constraint
IA5String “ab*z”
SEQUENCE OF INTEGER {1,2,*,10}
SEQUENCE OF [A5String { “ab*z”,
*
“abc” }

12.6.5.3 Permutation

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

SYNTAX DIEFINITION:
577 Pernutation ::= PERMUTATION ValueList

Permutatiop in place of a single element means that any series of elements is acceptable provided it contains the same elefnents
as the valug list in the Permutation, though possibly in a different order. If both Permutationand AnyOrNone are used infide a
value, the AnyOrNone shall be evaluated first. Each element listed in Permutation shall be of the type declared insije the
SEQUENCE OF type of the ASP parameter or PDU field.

EXAMPLE 48 - Constraint using Permutation:
Type Constraint

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

EXAMPLE 49 - Constraints using Permutation in combination ' with AnyOrNone:

Type Constraint

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

{PERMUTATION (1,2,3,*%)}

Notg that the first constraint matches with incoming-ASPs and/or PDUs that consist of a sequence of INTEGER values,
starfing with 1,2,3; 1,3,2; 2,1,3; 2,3,1; 3,1,2; op-3;2;I and followed by any number of values of type INTEGER. The second
congtraint matches any incoming ASP and/or PDU of type SEQUENCE OF INTEGER, that contains the elements 1, 2,3 in
any forder and in any position. It matches, for éxample; {5,2,7,1,3} and {9,3,7,2,12,1,17}.

12.6.6 Attributes of values
12.6.6.1 Uength

Length is a operation for matchinig’that can be used only as an attribute of the following mechanisms: Complement, AnyValue,
AnyOrOmif, AnyOne, AnyOrNone, Permutation, SuperSet and SubSet. It can be used in conjunction with the IfPrhesent
attribute.

In both tabylar and ASN\ constraints, length may be specified as an exact value or range in string values and SEQUENCE OF
or SET OF|values, according to 11.18. The units of length are to interpreted according to Table 5. The boundaries shall be
denoted by ppecificnon-negative INTEGER values. Alternatively, the keyword INFINITY can be used as a value for the yipper
boundary ir] erder to indicate that there is no upper limit of length.

The length specifications defined Tor 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:

580 ValueLength ::= SingleValueLength | RangeValueLength

581 SingleValueLength ::= "[" ValueBound "]"

582 ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier | FormalParldentifier
583 RangeValueLength ::= "[" LowerValueBound To UpperValueBound "]"

584 LowerValueBound ::= ValueBound
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To:=TOI"."

585 UpperValueBound ::= ValueBound | INFINITY

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

In the

and with AnyOrOmit and IfPresent it places a restriction on the incoming value, if any.

12.6.p.2 IfPresent

IfPregent is a special symbol for matching that can be used as an attribute of all the matching.mechanisms, provide
decldred as optional. In both tabular and ASN.1 constraints IfPresent is denoted by IF_PRESENT.

A constraint ASP parameter or PDU field that uses an IfPresent symbol as ancattribute of another symbol 1
correpponding incoming ASP parameter or PDU field if, and only if, the incoming ASP parameter or PDU field
symbol, or if the incoming ASP parameter or PDU field is absent.

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

13 $pecification of constraints using tables

13.1

This flause describes the specification of tabular' constraints on Structured Types, ASPs and PDUs. It describes

EXAMPLE 50 - Constraints using Value in combination with Length:

Type Constraint
IAS5String “ab*ab” [13]

EXAMPLE 51 - Constraints using Value in combination with IfPresent:
Type Constraint
IA5String OPTIONAL ‘abédef” IF_PRESENT

Introduction

d the type is

matches the
matches the

how single

constfaint tables can be used to specify constraints on flat (unstructured) ASPs or PDUs and how structured constrpints can be

speci
In Aq

13.2

If an
or PI}

a)

whjch may b€ followed by an optional formal parameter list;

b)

fied by declaring constraints on Structured Types, defined in the Test Suite Types.

nex C additional tables are defined which allow many single constraint declarations in a single table.

Structured Type Constraint Declarations

ASP or PDU is defined_ising Structured Types, either as macro expansions or substructures, constraints for
Us shall be similacly substructured.The following information shall be supplied for each Strucutred Type Co

the name of thé.censtraint,

the structured type name;

these ASPs
nstraint:

c)

the derivation path (see 13.6);

d) the Encoding Vanations to be used for the Constraint;

In order to specify explicit Encoding Variations for entire Structured Type Constraints, which override the encoding rules
and Encoding Variations applicable to the PDU Constraint in which this Structured Type Constraint is used, this optional
entry shall reference an entry in the relevant Encoding Variations table (e.g., to change from SD to LD(3)). If this entry is not
used, then the encoding rules and Encoding Variations applicable to the PDU Constraint apply to this Structured Type
Constraint as well. See 11.16.4.

e) aconstraint value for each element,

where the following information shall be supplied for each element:
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The

1) its name,
Each entry in the element name column shall have been declared in the relevant Structured Type definition. If any of the
original elements is defined as having both a short name and full identifier, the constraint shall not repeat the full identifier;
If the Structured Type definition refers to another Structured Type by macro expansion (i.e., with “<-” in place of the ele-
ment name) then in a corresponding constraint either:
- the individual elements from the Structured Type shall be included directly within the constraints; or
- the macro symbol ( <- ) shall be placed in the corresponding position in the Element Name column of the constraint
and the value shall be a reference to a constraint for the Structured Type referenced from this Structured Type s-defini-
tion.

Use of|Structured Constraints by macro expansion in a constraint shall not be used unless the corresponding Strudtured
Type definition also references the inner Structured Type by macro expansion.

2) its|value and an optional attribute;

3) opfionally, a specific encoding identifier followed by any necessary actual parameter list, in ofder to a specify explicit
encoding for the individual element of a Structured Type Constraint, which override the encoding’rules and Encoding|[Vari-
ations gpplicable to the whole Structured Type Constraint, and which also override any encoding specified for this elment
in the $tructured Type declaration; the encoding identifier, if any, shall identify either-oné of the Encoding Variatidns or
an Invglid Field Encoding Definition defined in the test suite (e.g., LD(10)); see 11.16.4.

element values for structure constraints shall be provided in the format shown in thé following proforma:

Structured Type Constraint Declaration

Conftraint Name : Consld&ParList

Gropp 2 [StructTypeConstraintGroupReference]
Structured Type : Structldentifier

Derivation Path ¢ [DerivationPath]

Enceding Variation : [EncVariationCall]

Comments :  [FreeText]
Element Name Element Value Element Encoding Comments
Elemidentifier ConstraintValue- [PDU_FieldEncodingCall] [FreeText]
&Attributes

Detajled Comments: [FreeText]

Proforma 37 - Structured Type Constraint Declaration

This proforma is used in the same way that the PDU Constraint Declaration proforma is used for PDUs (see 13.4).
SYNTAX DEFINITION:

555 Consld&ParList ::= Constraintldentifier [FormalParList]
508 StructTypeConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/"]{ StructTypeConstraintGroupldentifier/

7}

99  Structldentifier ::= Identifier
558 DerivationPath ::= {ConstraintIdentifier Dot}+

51

82
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107 Elemldentifier ::= Identifier
562 ConstraintValue&Attributes ::= ConstraintValue ValueAttributes
515 PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

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

n atar or £o13 Lol b ifiad L. £ o0 DIV PSS £ 1
valug-for-that parameter-or-reta-snat-be-specthed-asthe-nameof a PBY-~constramtor-formmat paramcter:

13.3] ASP Constraint Declarations

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

ASP Constraint Declaration

Constraint Name: Consld&ParList
Group 1 [ASP_ConstraintGroupReference]
ASP Type : ASP_ldentifier

Derivation Path : [DerivationPath]

Comments s [FreeText]
Parameter Name Parameter Value Comments
ASP_Par/dOrMacro ConstraintValue&Attributes [FreéText]

Detailed Comments: [FreeText]

Proferma 38 - ASP Constraint Declaration
The Harameter Name and Parameter Value columns shall either be both present or both omitted.

This proforma is used for ASPs ip-the’same way that the PDU Constraint Declaration proforma is used (see 13.4)[except that
encoding information is not releyant and shall not be specified.

SYNTIAX DEFINITION:

555 Consld&ParList/= €onstraintldentifier [FormalParList]
532 ASP_ConstraifitGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] { ASP_ConstraintGroupldentifier “/’}
349 ASP_Identifier::= Identifier

558 DerivationPath ::= {ConstraintIdentifier Dot} +

357 ASP{ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol

562] EConstraintValue&Attributes ::= ConstraintValue ValueAttributes

13.4 PDU Constraint Declarations

In the tabular format a constraint is defined by specifying a value and optional attributes for each PDU field. The following
information shall be supplied for each PDU constraint:

a) the name of the constraint,

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

c) the derivation path (see 13.6);
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d) the encoding rules to be used for the Constraint;
In order to specify explicit encodings for entire PDU Constraints, which override the encoding rules applicable to the given
PDU type, this optional entry shall reference an entry in the relevant Encoding Definitions table (e.g., to change from BER
to DER). If this entry is not used, then the encoding rules applicable to the PDU type apply. See 11.16.4.

e) the Encoding Variations to be used for the Constraint;

In order to specify explicit Encoding Variations for entire PDU Constraints, which override the Encoding Variations
applicable to the given PDU type, this optional entry shall reference an entry in the relevant Encoding Variations table (e.g.,
to change from SD to LD(3)). If this entry is not used, then the Encoding Variations applicable to the PDU type apply. See
11.16.4.
f) a constfaint value for each field,

where the [following information shall be supplied for each field:

d entry in the field name column shall have been declared in the relevant PDU type definition. Ifany of the original
ds is defined as having both a short name and full identifier, the constraint shall not repedbthe full identifier

If the PIDU definition refers to a Structured Type by macro expansion (i.e., with “<-” in place of.the PDU field name) then

- the ipdividual elements from the Structured Type shall be included directly within the_constraints; or

- the 1pacro symbol ( <- ) shall be placed in the corresponding position in the PDU field name column of the constfaint

and thle value shall be a reference to a constraint for the Structured Type referenced from the PDU definition.
Use of sfructured constraints by macro expansion in a constraint shall not be ysed.unless the corresponding PDU definjtion
also refgrences the same Structured Type by macro expansion.
2) its value and an optional attribute.
3) optipnally, a specific encoding identifier followed by any necessary actual parameter list, in order to specify exjflicit
encodings for individual fields of a PDU Constraint, which override-the encoding rules and encoding variations applicable
to the PIPU Constraint as a whole, and which override any specific field encoding applicable to this field for PDUs of{this
PDU type; the encoding identifier, if any, shall identify eitherone of the Encoding Variations or an Invalid Field Encofling
Definitipn defined in the test suite (e.g., LD(10)); see 11.16.4.

The encoding mechanism shall not be used with ASP constraints.

This information shall be provided in the format showa.in the following proforma:

PDU Constraint Declaration

Consfraint Name : Consld&ParList
Group : . [PDU(ConstraintGroupReference]
PDU [Type ¢ PDU-ddentifier

Derivation Path : N\ [DerivationPath]
Encofling Rule Name:  [EncodingRuleldentifier]

Encofling Variation : [EncVariationCall]

Comments s [FreeText]
L P e =
PDU._ FieldldOrMacro ConstraintValue- [PDU_ FieldEncodingCall] [FreeText]
: &Attributes ; :

Detailed Comments: [FreeText]

Proforma 39 - PDU Constraint Declaration
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The Field Name and Field Value columns shall either be both present or both omitted The Field Encoding column shall not be
present as a single column on its own.

SYNTAX DEFINITION:

555
551
383
558
452

Consldé&ParList ::= Constraintldentifier [FormalParList]
PDU_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {PDU_ConstraintGroupldentifier “/’}

PDU_Identifier ::= Identifier

DerivationPath ::= {ConstraintIdentifier Dot}+

EncodingRuleldentifier ::= Identifier

511
391
562
515

EncVariationCall ::= EncVariationldentifier [ActualParList]
PDU_FieldldOrMacro ::= PDU_Fieldld&Fullld | MacroSymbol
ConstraintValue&Attributes ::= ConstraintValue ValueAttributes
PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

EXAMPLE 52 - A constraint, called C1, on the PDU called PDU_A

PDU Constraint Declaration

Constraint Name : Cl
PDU Type : PDU_A
Derivation Path
Comments

Field Name Field Value Comments
FIELD1 (4 .. INFINITY)
FIELD2 TRUE
FIELD3 "A STRING"

13.5 Parameterization of constraints

Constrpints may be parameterized using a formal ‘parameter list. The actual parameters are passed to a constrajnt from a
constrgints reference in a behaviour description.

EXAMPLE 53 - A parameterized constraint

PDU Constraint Declaration

Constraint Name :_C2(P1:.INTEGER; P2:BOOLEAN)

PDU Type :\\PDU_B
Derivation Path H
Comments
Field Name Field Value Comments
FIEED1 P1
FIELD2 P2
FIELD3 "A STRING"

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

13.6 Base constraints and modified constraints

For every ASP, PDU or CM type definition at least one base constraint may be specified. In the case in which an ASP or CM
has no parameters or a PDU has no fields, constraints are irrelevant and hence base constraints are unnecessary. A base
constraint specifies a set of base, or default, values or matching symbols for each and every field defined in the appropriate
definition. There may be any number of base constraints for any particular PDU (see Annex F for examples).
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When a constraint is specified as a modification of a base constraint, any fields not re-specified in the modified constraint will
default to the values or matching symbols specified in the base constraint. The name of the modified constraint shall be a unique
identifier. The name of the base constraint which is to be modified shall be indicated in the derivation path entry in the constraint
header. This entry shall be left blank for a base constraint. A modified constraint can itself be modified. In such a case the
Derivation Path indicates the concatenation of the names of the base and previously modified constraints, separated by dots ( .
) A dot shall follow the last modified constraint name. The rules for building a modified constraint from a base constraint are:

a) if a parameter or field and its corresponding value or matching symbol is not specified in the modified constraint, then the
value or matching symbol in the parent constraint shall be used (i.e., the value is inherited);

b) if a phrameter or field and its corresponding value or matching symbol is specified in themodified constraint‘thi

specified

13.7 Formal parameter lists in modified constraints

If a base ¢
that base ¢

a) the mpdified constraint shall have the same parameter list as the base constraint. In particular,\there shall be no parar
omitted firom or added to this list;

b) the fopmal parameter list shall follow the constraint name for every modified constraint;

¢) paranf

constrainft.

13.8 CM
The field v

value or matching symbol replaces the one specified in the parent constraint.

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

eterized ASP parameters or PDU in a base constraint fields shall not be modified or explicitly omitted in a mg
t

Constraint Peclarations

hlues for CM constraints shall be provided in the format shown tinthe following proforma:

CM Constraint Déclaration

Constraint Name: Consld&ParList

Grdup ¢ [CM_ConstraintGroupReference]
CM Type : CM_Identifier
Derfivation Path : [DerivationPath]
Corpments . [FreeText]
Parameter Name Parameter Value Comments
CM__ParIéiOrMabro ConstraintVa;ue&Attributes [Free;Text]

Detailed/Comments: [FreeText]

en the

| from

neters

dified

Proforma 40 - CM Constraint Declaration

The Parameter Name and Parameter Value columns shall either be both present or both omitted.

This proforma is used for CMs in the same way as the PDU Constraint Declaration proforma is used (see 13.4).
SYNTAX DEFINITION:

555 Consld&ParList ::= ConstraintIdentifier [FormalParList]
605 CM_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */”] { CM_ConstraintGroupldentifier */”’}
424 CM_Identifier ::= Identifier
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558 DerivationPath ::= {ConstraintIdentifier Dot}+
431 CM_ParldOrMacro ::= CM_Parldentifier | MacroSymbol
562 ConstraintValue&Attributes ::= ConstraintValue ValueAttributes

This proforma is used for CMs in the same way that the PDU Constraint Declaration proforma is used for PDUs.

14 Specification of constraints using ASN.1

14.1 Introduction

This|clause describes a method of specifying Type, ASP and PDU constraints in ASN.1, in a way similar to_the
tabular constraints. The normal ASN.1 value declaration is extended to allow the use of the matching mechanigms.
to replace or omit parts of ASN.1 constraints, to be used in modified constraints, are also defined.

In other respects, ASN.1 is used in constraints in the same way that it is used in types. In particular,

a)|for identifiers within an ASN.1 constraint the dash symbol (*-) shall not be used; the undesCore symbol (

us¢d instead;
b)[ASN.1 constraints shall not use external value references as defined in ISO/IEC 8824-1"1994:

¢) [ASN.1 comments can be used within the table body. The comments column shall'not be present in this table]
in JASN.1 start with “--” and end with either the next occurrence of “--” or with€end of line”, whichever comd

definition of
Mechanisms

¢

) may be

Comments
s first. This

pr¢vents a single ASN.1 comment from spanning several lines. “End of line” is‘not, however, a defined symbol i TTCN.MP.

«

14.2( ASN.1 Type Constraint Declarations

ATS specifiers are recommended to facilitate the exchange of ATSs in TDCN:MP by always closing ASN.1 corhments with

Both| ASN.1 ASP constraints and ASN.1 PDU constraints can be structured by using references to ASN.1 Test| Suite Type

consfraints for values of complex fields. ASN.1 Test Suite Types-are defined in the declarations part of the ATS.
The following information shall be supplied for each ASN.1¥Type Constraint Declaration:

a) |the name of the Constraint,

which may be followed by an optional formal patameter list;
b) [the ASN.1 Type name;
c) |the derivation path (see 13.6 and 14.6),

in prder to specify explicit Encoding Variations for entire ASN.1 Type Constraints, which override both tht Encoding
Vafiations of the PDU Constraint that references this ASN.1 Type Constraint and the default global Encoding Variations for
thef test suite, this optional entry._shall reference an entry in the relevant Encoding Variations table (e.g., to change from SD

to LD(3)); if this entry is not used, then the default Encoding Variations apply to all ASN.1 Type Constraints
unless specifically overridden within a particular Constraint;

d) Ithe Encoding Vafiations to be used for the Constraint;

f this type,

if an ASN.1 Constraint Declaration is a modification of an existing ASN.1 constraint, the name of the ASN.1 cofstraint that

is thken as thé basis of this modification shall be referenced in the table in the derivation path entry.

e) the constraint value,

where-the body of the ASN.1 Type Constraint table contains the ASN.1 Constraint Declaration with optional atfributes; all

conStramt values and attributes deimed 1n 1Z2.6 can be used in ASN.T constraints.

In order to specify explicit encodings for individual values within an ASN.1 Type Constraint, which override all other Encoding
Variations for the specific ASN.1 Type Constraint encodings (see c) above), the keyword ENC is used after the relevant value,
followed by a specific encoding identifier and any necessary actual parameter list. The encoding identifier shall identify either

one of the Encoding Variations or an Invalid Field Encoding Definition defined in the test suite.

87


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

ISO/IEC

ASN.1 Type

9646-3: 1998 (E) © ISO/IEC

Constraint Declarations shall be specified in the format shown in the following proforma:

ASN.1 Type Constraint Declaration

Cons

Group ;. [ASNI1_TypeConstraintGroupReference]

Structured Type :  ASNI_Typeldentifier

traint Name ¢ Consld&ParList

Derilvation Path :  [DerivationPath]
Enc¢ding Variation : [EncVariationCall]

Coniments + [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Detajiled Comments: [FreeText]

SYNTAX DE

Proforma 41 - ASN.1 Type Constraint.Declaration
FINITION:

555 Con

d&ParList ::= Constraintldentifier [FormalParList]

523 ASN|l _TypeConstraintGroupReference::=[(Suiteldentifier | TTCN.Moduleldentifier)*/”]{ ASN1_TypeConstraintGroupldentiffier*/

"}

116 ASN[l_Typeldentifier ::= Identifier

558 Deriy
511 EncV

595 Cons}raintValue&AttributesOrReplace ::= CongtraintValue&Attributes | Replacement {Comma Replacement}

This proform
14.4).

14.3 ASN.[l ASP Constraint Declarations

The followir]

a) the name of the constraint,

which may
b) the AS
¢) the der
if an ASN

na is used for ASN.1 Types in the same way that the ASN.1 PDU Constraint Declaration proforma is used

ationPath ::= {Constraintldentifier Dot} +
ariationCall ::= EncVariationldentifier [ActualParList)

g information shall belsupplied for each ASN.1 ASP Constraint Declaration:

be followed by-an optional formal parameter list;
P type name;
vation-path (see 13.6 and 14.6),

1Constraint Declaration is a modification of an existing ASN.1 constraint, the name of the ASN.1 constraint

is taken as

d) the con

A : :

straint value,

(see

that

where the body of the ASP constraint table contains the ASN.1 Constraint Declaration with optional attributes. All constraint
values and attributes defined in 12.6 can be used in ASN.1 constraints.
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ASN.1 ASP Constraint Declaration

Constraint Name: Consld&ParList

Group i [ASNI_ASP_ConstraintGroupReference]

ASP Type :  ASP_ldentifier

Derivation Path : [DerivationPath]

Comments s [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Detailed Comments:  [FreeText]

SYNTIAX DEFINITION:

349
558
595

This proforma is used for ASN.1 Types in the same way that the ASN.1 PDU Constraint Declaration proforma i

14.4).

144
The f

a) the name of the Constraint,

whi

Proforma 42 - ASN.1 ASP Constraint\Declaration

Consld&ParList ::= Constraintldentifier [FormalParList]
ASNI1_ASP_ConstraintGroupReference::=[(Suiteldentifier | TTCN_Moduleldentifier)/”]{ ASN1_ASP_ConstraintGroup
»)

ASP_Identifier ::= Identifier

DerivationPath ::= {Constraintldentifier Dot} +

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

ASN.1 PDU Constraint Declarations
llowing information shall be supplied for each ASN.1 PDU Constraint Declaration:

Ch may be followed by an-Optional formal parameter list;

b)
<)
d)

e PDU type name;
e derivation path'(see 13.6 and 14.6),

e encodingrules to be used for the Constraint,

Identifier/

5 used (see

in ofder to-specify explicit encodings for entire ASN.1 PDU Constraints, which override the default global encoding rules for
the fest’Suite, this optional entry shall reference an entry in the relevant Encoding Definitions table (e.g., to change|from BER
to OER); if this entry is not used, then the default encoding rules apply to all ASN.1 PDU Type Constraints of this type, unless

specifically overridden in a particular Constraint;

e)t

he Encoding Variations to be used for the Constraint,

in order to specify explicit Encoding Variations for entire ASN.1 PDU Constraints, which override the default global
Encoding Variations for the test suite, this optional entry shall reference an entry in the relevant Encoding Variations table
(e.g., to change from SD to LD(3)); if this entry is not used, then the default Encoding Variations apply to all ASN.1 PDU
Type Constraints of this type, unless specifically overridden in a particular Constraint;

if an ASN.1 Constraint Declaration is a modification of an existing ASN.1 constraint, the name of the ASN.1 constraint that
is taken as the basis of this modification shall be referenced in the table in the derivation path entry.
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f) the constraint value,

where the body of the PDU constraint table contains the ASN.1 Constraint Declaration with optional attributes; all constraint
values and attributes defined in 12.6 can be used in ASN.1 constraints.

In order to specify explicit encodings for individual values within an ASN.1 PDU Constraint, which override the default global
encoding rules or the specific ASN.1 PDU Constraint encodings (see ¢) and d) above), the keyword ENC is used after the
relevant value, followed by a specific encoding identifier and any necessary actual parameter list. The encoding identifier shall
identify either one of the Encoding Variations or an Invalid Field Encoding Definition defined in the test suite.

PDU Consfraint Declarations shall be specified in the Tormal shown tn the Tollowing proforma:

ASN.1 PDU Constraint Declaration

Copstraint Name  : Consld&ParList

Group s [ASNI_PDU_ConstraintGroupReference]
PDU Type : PDU_Ildentifier

Derivation Path s [DerivationPath]

Engoding Rule Name:  [EncodingRuleldentifier]
Eng¢oding Variation : [EncVariationCall]

Comments ¢ [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Detailed Comments: [FreeText]

Proforma 43 - ASN.1 PDU Constraint Declaration
SYNTAX DEFINITION:

555 Consld&ParList ::= Constraintldentifier [FormalParList]

592 ASNI1_PDU_ConstraintGroupReference::=[(Suiteldentifier| TTCN_Moduleldentifier)*/”]1{ ASN1_PDU_ConstraintGroupldentjfier*/
"}

383 PDU_Identifier ::= Identifier

558 DerpvationPath ::= {Constraintldentifier Dot} +

452 EngodingRuleldentifier ::= Identifier

511 EndVariationCalV::= EncVariationldentifier [ActualParList]

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

14.5 Parameterized ASN.1 constraints

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

14.6 Modified ASN.1 constraints

ASN.1 constraints can be specified by modifying an existing ASN.1 constraint. Portions of a constraint can be respecified 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 field selectors in order to
replace their defined value by a new value, or to omit the defined value. A ReferenceList consists of the field selector identifiers
(defined in the corresponding type definition) separated by dots which uniquely identify a particular (possibly structured) field
within a PDU (or ASP). First level fields can be identified by a single selector, whereas nested fields require the full path.
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Replace values shall be used only when a derivation path is specified. Full ASN.1 values shall be used only when a derivation
path is not specified. Values that are REPLACEd or OMITted may be structured.

SYNTAX DEFINITION:

596 Replacement ::= REPLACE ReferenceList BY ConstraintValue&Attributes | OMIT ReferenceList
597 ReferenceList ::= (ArrayRef | Componentldentifier | ComponentPosition) { ComponentReference}

If a field belongs to a SEQUENCE, SET or CHOICE structure, the position of the field in parentheses may be used as a
replacement for the field selector identifier. This technique shall be used where the identifier is not provided in the declaration
of the_field

14.7| Formal parameter lists in modified ASN.1 constraints

The fequirements of 13.7 also apply to modified ASN.1 constraints.

14.8| ASP Parameter and PDU field names within ASN.1 constraints

When specifying a constraint for an ASP or PDU in ASN.1, the parameter or field identifiéisdefined in the ASN.1 type
definftion for SEQUENCE, SET and CHOICE types may be used in order to identify the parficular ASP or PDU parameters or
fieldy a value stands for. In the case of CHOICE types the identifiers identifying the varidnt shall be used. For SEQUENCE
types, parameter or field identifiers shall be used whenever the value definition becomesjambiguous because of omtitted values
for (JPTIONAL parameters or fields. For SET types, parameter or field identifiers.shall be used in all cases.

[¢]

EXAMPLE 54 - Field values in an ASN.1 PDU constraint
Assume the type definition::

ASN.1 PDU Type Definition

PDU Name : XY_PDU

PCO Type
Comment
Type Definition
SET { field_1 INTEGER-OPTIONAL,

field_2 BOOLEAN)
field_3 INTEGER OPTIONAL,
field_4 INTEGER OPTIONAL }

Then a possible constraint is{

ASN.1 PDU Constraint Declaration

Constraint Name : CONSI1

PDU Type : XY_PDU
Derivation Path
Comments
Constraint Value
Tfeld_ T 5,
field_2 TRUE,
field_3 3
}

-- field_4 is not specified => omitted when sending
-- if identifier field_3 was not used it would be ambiguous whether 3 was the value of field_3 or
-- field_4, since both are OPTIONAL.
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14.9 ASN.1 CM Constraint Declarations

The parameter values for CM constraints shall be provided in the format shown in the following proforma:

ASN.1 CM Constraint Declaration

Constraint Name: Consld&ParList

Group ¢ [ASNI_CM_ConstraintGroupReference]

CM|Type : CM_ldentifier
Derjvation Path : [DerivationPath]

Comments s [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Detailed Comments: [FreeText]

Proforma 44 - ASN.1 CM Constraint Declaration
SYNTAX DEFINITION:

555 Congld&ParList ::= Constraintldentifier [FormalParList]
615 ASNI1_CM_ConstraintGroupReference::=[(Suiteldentifier | TTCN_Mgduleldentifier)*/”]{ ASN1_CM_ConstraintGroupldentiffier*/

’?}
424 CM|Identifier ::= Identifier

558 DerijationPath ::= {Constraintldentifier Dot}+
595 CongtraintValue&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement { Comma Replacement}

This proforfna is used for CMs in the same way that thePDU Constraint Declaration proforma is used for PDUs.

15 The Dynamic Part

15.1 Intrdduction
The Dynamjc Part contains the main body of the test suite: the Test Case, the Test Step and the Default behaviour descripfions.

15.2 Test Case dynamic behaviour

15.2.1 Spedification of the Test'Case Dynamic Behaviour table
15.2.1.1 Thg title of the table shall be “Test Case Dynamic Behaviour”
15.2.1.2 Thg header shall contain the following information:

a) Test Chpse naine,

giving a urlique identifier for the Test Case described in the table;
b) Test Group Reference,

giving the full name of the lowest level to the group that contains the Test Case; that full name shall conform to the
requirements of 9.2, and end with a slash (/);

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

d) Default Reference,
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a list of Default behaviour description identifiers (each including an actual parameter list if necessary), if any, which apply

to the Test Case behaviour description (see 15.4);
15.2.1.3 The body of the table shall display the following columns and corresponding information:
a) an (optional) line number column (see 15.2.5),
which, if present, shall be placed at the extreme left of the table.
b) alabel column,

where labels can be placed to identify the TTCN statements to allow jumps using the GOTO construct (see 15.14);

PR ..
¢) pbelaviourdescriptior,

which describes the behaviour of the LT and/or UT in terms of TTCN statements and their parameters, using(the tlree notation

(seg 15.6);
d) p constraints reference column,

where constraint references are placed to associate TTCN statements in a behaviour tree with a referénce to specific ASP and/

or PDU values defined in the constraints part (see clause 12);

e) p verdict column,

where verdict or result information is placed in association with TTCN statements in thédehaviour tree (see 15.
f) pn (optional) comments column,

thi§ column is used to place comments that ease understanding of TTCN statements-by providing short remarks o

to ddditional text in the optional detailed comments section;

17);

r references

The dolumns c), d), e) and f) shall be displayed in that order, from left to right. It is recommended that the mandatory label

colunin be placed at the left of the behaviour description. Alternately,the/label column may be placed to the
behayjiour description.
15.2.1.4 An (optional) footer can contain detailed comments.

15.2.2 The Test Case Dynamic Behaviour proforma

The Tlest Case dynamic behaviour shall be provided in the format shown in the following proforma:

right of the

Test Case Dynamic Behaviour

Test Case Name : TestCaseldentifier
Group ¢ TestGroupReference
Purpose ¢ FreeText

Configuration :  TCompConfigldentifier

Defaults : _[DefaultRefList]
Comments : ) [FreeText]
Nr Label Behaviour Description Constraint Ref Verdict Comments
1
2 .
. StatementLine . . .
[Label] . [ConstraintReference] | [Verdict] [FreeText]
TreeHeader . . i
StatementLine
n
Detailed Comments: [FreeText]

Proforma 45 - Test Case Dynamic Behaviour
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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. This enables the behaviour tree column to be as wide
as possible in cases of physical paper size limitations.

SYNTAX DEFINITION:

624 TestCaseldentifier ::= Identifier

626 TestGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}

329 TCompConfigldentifier ::= Identifier

630 DefRultREILIST = DetaultRererence {comma DefauitRererence

667 Labgel ::= Identifier

679 StatementLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps]) | (AssignmentList
[TitherOps]) | TimerOps | Construct | ImplicitSend

657 Tre¢Header ::= Treeldentifier [FormalParList]

669 CorfstraintReference ::= ConsRef | FormalParldentifier | AnyValue

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

15.2.3 Struicture of the Test Case behaviour

Each Test [Case contains a precise description of sequences of (anticipated) events and related ‘verdicts. This descripfion is
structured 3s a tree, with TTCN statements as nodes in that tree and verdict assignments atits’leaves. In many cases it i more
efficient tofuse Test Steps as a means of substructuring this tree:

Statement and Verdict /

Statement

Statement Test Step

Statement and Verdict

T

Test Case est Case
Statement and Verdict Statement and Verdig

Statement Statement
Statement Statement
Statement and Verdict .
Statement and Verdiqt
1: Unstructured Test Case Behaviour 2: Structured Test Case Behaviour

Figure 7 - Test Case Behaviour Structure

In TTCN this explicit'modularization is expressed using Test Steps and the ATTACH construct.

15.2.4 Concurrent-Test Case Behaviour Description

If PTCs arq tsed in a test case then the header shall contain the additional entry, Configuration, which shall identify g Test
Component Configuration declared in the Declaration Part.

The behaviour of the MTC is described by the first tree in the Test Case Behaviour table plus all attached trees. The MTC
behaviour tree creates PTCs when required and associates each PTC with its own behaviour tree.

If a PTC behaviour is specified as a local tree in the test case behaviour then the Defaults Reference shall be empty. This
restriction prevents a PTC from inheriting the Default Behaviour of the MTC.

A test case shall only use the Test Components that are present in the referenced Test Component Configuration. The chosen
configuration shall determine the set of PCOs and CPs that may be used in the test case. When used, the Configuration entry in
the Test Case Dynamic Behaviour Header shall be provided in the format shown in Proforma 45.
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15.2.5 Line numbering and continuation

Since lines in the behaviour description, when printed, may be too long to fit on one line it is necessary to use additional symbols
to indicate the extent of a single behaviour line. There are two available techniques:

a) indicate the beginning of a new behaviour line; an extra line column is added as the leftmost column in the body of the
table; there shall only be an entry in this column on those lines where a new behaviour line starts; the line numbers used shall
be 1,2, 3, ... and the numbering shall not be restarted when local trees are defined, i.e., there is a unique line number for each
behaviour line of the behaviour table;

NQTES

1 The line numbers can be used for logging purposes, to record unambiguously which behaviour line was executed.
2 The line numbers can be used as references in the detailed comments section.

b) lindicate the continuation of lines; if a line is to be continued within the behaviour description column a hash (#) symbol
shall be placed in the leftmost position of the behaviour column, on the line of the continued textyifds recommended that the
text of the continued part adopts the same level of indentation as the line it is continuing.

If 9 line is continued in any column other than the behaviour description column the hash(Symbol is not required.

EXAMPLE 55 - Printing long behaviour line
55.1 Recommended style:

Nr | Label Behaviour Description Constraints Ref Verdict | Cqmments

1 This is a TTCN statement that is too long to print on a singl€ Refl
line because the column is too narrow

2 This is the next statement line This is a constraint refer-
ence that is-too long to
print on one line

3 An alternative statement line Ref2

55.2 Alternative style:

Label Behaviour Description Constraints Ref Verdict | Comments

This is a TTCN statement that is too long to print on a Refl
# single line because the column is too narrow

This is the next statement line This is a constraint refer-
ence that is too long to
print on one line

An alternative statement line Ref2

15.3 Test Step dynamic behaviour
15.3.1 Specification of the Test Step Dynamic Behaviour table

The dynamic behaviour of Test Steps is defined using the same mechanisms as for Test Cases, except that Test Steps can be
parameterized (see 15.7). Test Step dynamic behaviour tables are identical to Test Case dynamic behaviour tables, except for
the following differences:

a) the table has the title "Test Step Dynamic Behaviour";

b) the first item in the header is the Test Step name,
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which is a unique identifier for the Test Step 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 Test Step;

c¢) the second item in the header is the Test Step Group Reference,

which gives the full name to the lowest level of the Test Step Library group that contains the Test Step; that full name shall
conform to the requirements of (see 9.3), and end 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.

15.3.2 The|Test Step Dynamic Behaviour proforma

The Test Step dynamic behaviour shall be provided in the format shown in the following proforma:

Test Step Dynamic Behaviour
Test Step Name : TestStepld&ParList
Groyp :  TestStepGroupReference
Objective 2 FreeText
Defaplts s [DefaultRefList]
Compments ¢ [FreeText]
Nr Label Behaviour Description Constraint Ref Verdict Comments
1
2 .
. StatementLine . :
[Label] . [ConstraintReference] | [Verdict] [FreeText]
TreeHeader
StatementLine
n
Detalled Comments: [FreeText]

Proforma 46 - Test Step Dynamic Behaviour
The alternafive position of the label column is shown in dotted lines.

Column hedders of this preforma can be abbreviated to: L, Cref, V and C.

SYNTAX DEFINITION:

638 TestBtepId&ParList ::= TestStepldentifier [FormalParList]

641 TestBtepGroupReference ::= [Suiteldentifier "/"] { TestStepGroupldentifier "/"}

630 DefaultRefList ::= DefaultReference { Comma DefaultReference}

667 Label ::= Identifier

679 StatementLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps]) | (AssignmentList
[TimerOps]) | TimerOps | Construct | ImplicitSend

657 TreeHeader ::= Treeldentifier [FormalParList]

669 ConstraintReference ::= ConsRef | FormalParldentifier | AnyValue

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

96


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC

15.4 Default dynamic behaviour
15.4.1 Default behaviour

A TTCN Test Case shall specify alternative behaviour for every possible event (including invalid ones). It often happens that
in a behaviour tree every sequence of alternatives ends in the same behaviour. This behaviour may be factored out as default
behaviour to this tree. Such Default behaviour descriptions are located in the global Default Library.

ISO/IEC 9646-3: 1998 (E)

The dynamic behaviour of Defaults is defined using the same mechanisms as for Test Steps, except for the following

restrictions:

lt bakh 3

a) itis-not permi"ed to spe #yv Default-behaviourfor-the-Pef
b) |a default behaviour description may attach local trees (see 15.7.1) but shall not attach Test Steps.

c) [if local trees are used in a Default behaviour description, they shall not attach Test Steps.
d) [the tree(s) in the behaviour description shall not use the ACTIVATE operation (see 15.18.4).

STy 1o¢ v Ioar 1o oo oraurt ocnaviouar,

Both|PCOs and other actual parameters may be passed to Default behaviour descriptions in the same way that fhey may be
passqd to Test Steps. The same rules on scope and textual substitution of these parameters apply asdescribed for tre¢ attachment

(see 15.13).

15.4.2 Specification of the Default Dynamic Behaviour table

Defaplt dynamic behaviour tables are identical to Test Step dynamic behaviour tables, except for the following diffferences:

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 fypes. These

parameters may be used to pass PCOs, constraints or other data objects’inito the root tree of the Default;

c) [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 name shall conform to

thefrequirements of (see 9.4), and end with a slash (/);
the third item in the header is the Default Objective,
which is an informal statement of the objective of the\Default.

d

~

15.4.3 The Default Dynamic Behaviour proforma

The Ipefault dynamic behaviour shall be provided'in the format shown in the following proforma:

Default Dynamic Behaviour

Default Name Defaultld&ParList
Group DefaultGroupReference
Objective FreeText
Comments [FreeText]
Nr Label Behaviour Description Constraint Ref Verdict Comments
1
2, :
S . StatementLine . . ;
fabelf fConstraintReferercej | {Verdicti T [FreeText]
TreeHeader
StatementLine
n
Detailed Comments: [FreeText]

Proforma 47 - Default Dynamic Behaviour
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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:

649
651
667
679

657
669
674

Defaultld&ParList ::= Defaultldentifier [FormalParList]
DefaultGroupReference ::= [Suiteldentifier "/"] {DefaultGroupldentifier "/"}
Label ::= Identifier

StatementLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps]) | (AssignmentList
[TimperOpsh+FinrerOpst+Constraet HmptteitSend

TregHeader ::= Treeldentifier [FormalParList]
ConftraintReference ::= ConsRef | FormalParldentifier | AnyValue
Verdlict ::= Pass | Fail | Inconclusive | Result

© ISO/IEC

15.5 The pehaviour description

The behavipur description column of a dynamic behaviour table contains the specification of the(Gombinations of ]
statements fhat are deemed possible by the test suite specifier. The set of these combinations is called the behaviour tree.
TTCN statgment is a node in the behaviour tree.

15.6 The ftree notation
Each TTC

- as sequ¢nces of TTCN statements;

- as alter

Sequences
once from |

Statements
statements
or simply a

EX/

statement shall be shown on a separate statement line. The statements can-be related to one another in two W

ative TTCN statements.

pbf TTCN statements are represented one statement line after the other, each new TTCN statement being ind|
eft to right, with respect to its predecessor.

AMPLE 56 - TTCN statements in sequence:

EVENT_A

CONSTRUCT_B
EVENT_C

EXA

at the same level of indentation and-belonging to the same predecessor node represent the possible altern
which may occur at that time. Henceforth, this set of TTCN statements will be referred to as the set of alterna
ternatives.

MPLE 57 - Alternative T'FCN statements:

COJ
STA
EVH

NSTRUCT_AL
TEMENT_A2
NT_A3

EXA

'TCN
Each

ays:

ented

ative
tives,

MPLE 58 - Combining sequences and alternatives to build a tree:

EVENT_A

CONSTRUCT_B
EVENT_C

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 given moment more than one

98


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

statement line could be evaluated successfully. Since statement lines are evaluated in the order of their appearance in the set of
alternatives the first statement with a fulfilled condition will be successful. This might lead to unreachable behaviour; in
particular if statements are encoded as alternatives following statements that are always successful.

REPEAT and GOTO are always successful. In addition, SEND, IMPLICIT SEND, assignments and timer operations are
successful provided that the accompanying qualifier, if any, evaluates to TRUE.

Graphical indentation of statement lines in the TTCN.GR form is mapped to indentation values in TTCN.MP. Statements 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:

664 Line ::= $Line Indentation StatementLine
EXAMPLE 59 - $Line [6] +R1_POSTAMBLE

15.7| Tree names and parameter lists
15.7.1 Introduction

Eachfbehaviour description shall contain at least one behaviour tree. In order that trees may.be unambiguously referfred to (such
as in pn ATTACH construct) each tree has a tree name.

The fjrst tree appearing within a behaviour description is called the root tree. Thetname of a root tree is the identifigr appearing
in thq header of its dynamic behaviour table. That is, the tree name of the root treé of a Test Step is the Test Step Iflentifier for
that Test Step, and likewise for root trees in Test Case dynamic behaviours-and Default dynamic behaviours.

Treeq other than the root tree which appear within dynamic behaviour tables are termed local trees. Local trees are [prefixed by
a treef header which contains the tree name.

SYNTAX DEFINITION:

654 RootTree ::= {BehaviourLine}+
65y LocalTree ::= Header { BehaviourLine}+

15.7.2 Trees with parameters

All trges, except Test Case root trees, may be parameterized. The parameters may provide PCOs, constraints, variables, or other
such jtems for use within the tree. Test Case rogtitrees shall not be parameterized.

If a trpe is parameterized, then a list of formal-parameters and their types shall appear within parentheses directly following the
tree rfame. For example, the formal parameter list for a Test Step root tree shall appear within parentheses ilnmediately
following the Test Step Identifier in"the header of the Test Step dynamic behaviour table. Similarly, the formal pafameter list
for a Jocal tree shall appear immediately after the tree name in the tree header.

In copstructing the formal parameter list, each formal parameter shall be followed by a colon and the name of the|type of the
formdl parameter. If morg-than one formal parameter of the same type is present, these may be combined into a subj-list. When
such g sub-list is used, the formal parameters within the sub-list shall be separated from each other by a comma. The final formal
paranijeter in the subclist’shall be followed by a colon and the formal parameter’s type.

When there is morg'than one formal parameter and type pair (or more than one sub-list and type pair), the pairs shall be separated
from ¢ach other'by semi-colons.

Formgl parameters may be of PCO type, ASP type, PDU type, structure type or one of the other predefined or Test Spite Types.

If a fornral-parameter—of-atree—is—+typePPU-then—speetfre—frelds rePPY—sha
parameter is a specific PDU identifier, then specific fields in the PDU may be referenced in the tree.

EXAMPLE 60 - A Test Step using formal parameters: EXAMPLE_TREE (L:TSAP; X:INTEGER; Y:INTEGER)

the formal

EXAMPLE 61 - A Test Step using a formal parameters with a sub-list: EXAMPLE_TREE (L:TSAP; X, Y:INTEGER)

15.8 TTCN statements

The tree notation allows the specification of test events initiated by the Lower Tester(s) or Upper Tester(s) (SEND and
IMPLICIT SEND events), test events received by the Lower Tester(s) or Upper Tester(s) (RECEIVE, OTHERWISE,
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TIMEOUT and DONE), constructs (GOTO, ATTACH, REPEAT, CREATE, RETURN and ACTIVATE) and pseudo-events
comprising combinations of qualifiers, assignments and timer operations. These are collectively 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.

159 TTC

N test events

15.9.1 Sending and receiving events

TTCN sup

named PC()s. The PCO model is defined in 11.10 and 15.9.5.3.Concurrent TTCN supports the sending and receiving‘o
to named (Ps. The CP model is defined in 11.11.

SYNTAX DEFINITION:

682 Sen( ::= [PCO_Identifier | CP_Identifier | FormalParldentifier] "!" (ASP_Identifier | PDU_Identifier | CM_Identifier)
684 Reckive ::= [PCO_Ildentifier | CP_Ildentifier | FormalParldentifier] "?" (ASP_Identifier | PDU_Identifier K€M _Identifier)

In the simp

UT, or a RECEIVE symbol ( ? ) for events which it is possible for the LT or UT to accept.,The’ optional PCO name
provided. This form is valid when there is only one PCO in the test suite.

EXAMPLE 62 - !CONreq or ?CONind

If more thah one PCO exists in a test suite, then a PCO name appearing in the declarations part, or in the formal paramet
shall prefix the SEND symbol or the RECEIVE symbol. The PCO name is used to indicate the PCO at whi

test event may occur.

of the tree,

OTTS e initiaton (sending) of ASPsand PDUs o mamed PCOsamdacceprance (receipt) of ASPsand P

Us at

F CMs

est form, an ASP identifier or PDU identifier follows the SEND symbol ( ! ) for events to be initiated by the [T or

is not

er list
th the

EXAMPLE 63 - L! CONreq or L? CONind
In the case pf CPs, the CP identifier shall be used and shall prefix the SEND symbol in the case of sending a CM and shall prefix
the RECEIVE symbol in the case of receiving a CM.

EXAMPLE 64 - A_CP'A_CM or A_CP2A_CM
15.9.2 Redeiving events

A RECEI\l’IEE
match occups if the following conditions are fulfilleds

a) the in
b) the ind
line. Inp
¢) the A

d) in cas
reference]

The incomipg event is rem@ved from the PCO queue only when it successfully matches a RECEIVE event line.

In concurre]

15.9.3 Sending éyents

A SEND eV

rticular, all parameters and/or field values shall be of the type defined, and satisfy any length restrictions sped

event line evaluates successfully if an in¢oming ASP or PDU on the specified PCO matches the event line. A

oming PDU can be decoded in accordance with the applicable encoding rules;

oming ASP or PDU is valid accQrding to the ASP or PDU type definition referred to by the event name on the
bP or PDU matches the ¢onstraint reference on the event line;

bs where a qualifier-is.specified on the event line, the qualifier shall evaluate to TRUE; the qualifier may cd
s to ASP parameters-and/or PDU fields.

nt TTCN.the'receipt and matching of a CM at a CP is treated in the same manner as described above.

event
ified;

ntain

ivents

entline with a qualifier is successful if the expression in the qualifier evaluates to TRUE. Unqualified SEND e

are always successTul. The ouigoing ASP or PDU that results from a SEND event shall be constructed as TollOwSs:

a) All ASP parameter and PDU field values shall be of the type specified in the corresponding definitions, and will 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 referenced on the event line (see

clause 12

, 13 and 14 for an explanation of constructing ASPs or PDUs with constraints);

c) any direct assignments to ASP parameters or PDU fields on the event line will supersede the corresponding value specified
in the constraint, if any;

100


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC

ISO/IEC 9646-3: 1998 (E)

d) all parameters and/or fields in the outgoing ASP or PDU shall contain specific values or be explicitly omitted prior to
completion of the SEND event;

N\

€)

S IR oI 1 DINTT 11

the fully constructed PDU shall be encoded in accordance with the applicable encoding rules;

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.

In concurrent TTCN the sending of CMs at CPs is treated in the same manner as described above.
15.9.4 Lifetime of events

Ident]

In thg

SEND 1

S22

The dffects of such an assignment shall not persist after the event line in which they occurred.

In thd

be re

The 1

mann

15.9.4
15.9.1
The tg

regardling test execution:

a)

st
and
b)
ind
c)
alte]
or (

er as identifiers of PDU fields.

5.1 Introduction

starting from the root of the tree, the LFor-UT remains on the first level of indentation until an event matches

EXAMPLE 65 - !A_PDU (A_PDU.FIELD:=3)

EXAMPLE 66 - ?A_PDU (VAR:=A_PDU.FIELD)

where VAR may be used on event lines subsequent to receipt of A_PDU.

fetime of CMs is also restricted to the relevant RECEIVE statement’Identifiers of CM fields may be accessed

EXAMPLE 67 - A_CP!A_CM or A_CP2ACM

Execution of the behaviour tree

st suite specifier shall organize the behaviour tr€e representing a Test Case or a Test Step according to the foll

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 e
matches the event line;

once an event has matched; the LT or UT moves to the next level of indentation. No return to a previo
pntation can be made, except-by using the GOTO construct;

Fnatives which mayCmatch at that time. Alternatives shall be given in the order that the test suite specifier req
I'T to attempt ejther'to initiate or receive them, if necessary, repeatedly, until one matches;

EXAMPEE 68 - Illustration of a TTCN behaviour tree

Suppose-that the following sequence of events can occur during a test whose purpose is to establish a connection, exch
some\data, and close the connection. The events occur at the lower tester PCO L:

event lines at the sameylevel of indentation and following the same predecessor event line represent tj.

hnge

2y CONNECTrequest, CONNECTconfirm, DATArequest, DATAindication, DISCONNECTrequest;

Progress can be thwarted at any time by the IUT or the service-provider. This generates two more sequences:
b) CONNECTrequest, CONNECTconfirm, DATArequest, DISCONNECTindication;
¢) CONNECTrequest, DISCONNECTindication.

The three sequences of events can be expressed as a TTCN behaviour tree. There are five levels of alternatives, and only three
leaves (a to c), because the SEND events L! are always successful. Execution is to progress from left to right (sequence), and
from top to bottom (alternatives). The following figure illustrates this progression, and the principle of the TTCN behaviour

fiers of ASP parameters and PDU fields associated with SEND and RECEIVE shall be used only to retlerence ASP
pararheter and PDU field values on the statement line itself.

case of RECEIVE events, if relevant ASP parameter and PDU field values need to\be'subsequently referencefd, either the
whol¢ ASP or PDU or a relevant part of it shall be assigned to variables on the RECEIVE line itself. These variabl
erenced in subsequent lines.

Es may then

in a similar

bwing rules

If an event
vent occurs

us level of

e possible
ires the LT
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tree:
I progression of time -
2 EXAMPLE-TREE (L:NSAP)
t |—»Lz CONNECTrequest
e
r L—> L? CONNECTconfirm
a \——V L! DATArequest
g L? DATAindication
d L it DISCONNECTrequest )
y L? DISCONNECTindication b)
+ L .7 DISCONNECTindication ¢)

There are np lines, arrows or leaf names in TTCN. The behaviour tree of the previous example-would be represented as follows:

EXAMPLE 69 - A TTCN behaviour tree

Test Step Dynamic Behaviour
Test Step Name : TREE_EX_1(L:NSAP)
Group : TTCN_EXAMPLES/TREE_EXAMPLE_1/
Objectjve ¢ Toillustrate the use of trees.
Defaul
Comme¢nts NOTE - This example can be simplified by, usinig Defaults
Nr | Llabel Behaviour Description Constraints Ref Verdict | Commenits
1 L! CONNECTrequest CR1 Request ...
2 L? CONNECTCconfirm CC1 ... Confirm
3 L ! DATArequest DTRI Send Data
4 L? DATAindication DTII Receive Datp
5 L! DISCONNECTrequest DSCR1 PASS | Accept
6 L7 DISCONNECTindication DSCI1 INCONC | Premature
7 L? DISCONNECTindication DSCRI1 INCONC | Premature

15.9.5.2 The concept of snapshot semantics

The alternative statementsat the current level of indentation are processed in their order of appearance. TTCN operational

semantics (pee Annex\B) ‘assume that the status of any of the events cannot change during the process of trying to match g
a set of altefnatives:\This implies that snapshot semantics are used for received events and TIMEOUTS i.e., each time aro
set of alterpatives'a snapshot is taken of which events have been received and which TIMEOUTS have fired. Only
identified i the snapshot can match on the next cycle through the alternatives.

ne of
und a
those

15.9.5.3 Restrictions on using events

In order to avoid test case errors the following restrictions apply:

a) a Test Case or Test Step should not contain behaviour where the relative processing speed of the MOT (Means of Testing)
could impact the results. To prevent such problems, a RECEIVE, OTHERWISE or TIMEOUT event line shall only be
followed by other RECEIVE, OTHERWISE and TIMEOUT event lines in a set of alternatives. As a consequence, Default

trees shall contain only RECEIVE, OTHERWISE and TIMEOUT event lines on the first set of alternatives.

b) Once there is an event on a PCO or CP queue or a timeout in the timeout list, it can be removed from the queue or list only
by a successful match of the related TTCN statement. In the case of a set of alternatives that includes RECEIVE statements,
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the set of expected incoming events shall be fully specified. This means that it shall be a test case error if, during execution,
no match of any of the RECEIVE statements occurs and yet execution progresses to the next level of alternatives because of
a TIMEOUT which occurred after an ASP or PDU, that was not specified in the set of RECEIVE statements, was received
on any one of the relevant PCO or CP queues. IMPLICIT SEND shall not be used with CMs.

¢) Precautions should be taken when using concurrent TTCN to avoid unreliable results caused by situations in which the
order of receipt of envents at different PCOs or CPs is used to determine verdict assignment. The actual time at which PDU
or CM is received, relative to the receipt of other PDUs or CMs, may not be accurately reflected when executing parallel test

components.

d) [n concurrent TTCN, the relative ordering of events at different PCOs or different CPs should not affect
assjgned, since this would lead to unrepeatability of results'caused by differences in processing and transmission

15.9.5

Precalitions should be taken when using concurrent TTEN to avoid unrepeatable results caused by situations in whi
of redeipt of events at different PCOs or at different\CPs is used to determine verdict assignment. The actual timd

EXAMPLE 70 - An incomplete set of RECEIVE events

PARTIAL_TREE
!A START T
PARTIAL_TREE B
!A STARTT ? OTHERWISE HAIL
B ITIMEOUT T
ITIMEOUT T IC
IC D HASS
D PASS 70THERWISE HRAIL
a) b)

In a) if D is received in response to !A the test case will assign an erronegus PASS verdict by virtue of the TIMEOUT.
can be avoided by using the OTHERWISE statement.

.4 Precautions when using concurrent TTCN

This

the verdict
speeds.

th the order
at which a

PDU pr CM is received, relative to the receipt of‘gther PDUs or CMs, may not be accurately reflected when executiing parallel

test ¢
15.9.6
In the

a given point in the description of the-behaviour of the LT, that the IUT should be made to initiate a particular PDU
not CM). For this purpose, the/implicit send event is defined, with the following syntax:

SYNTIAX DEFINITION:

683

mponents.
The IMPLICIT SEND event

Remote Test Methods, although there is no explicit PCO above the IUT, it is necessary to have a means of sp

ImplicitSend ::="<IUT "!" (ASP_Identifier | PDU_Identifier) ">"

ecifying, at
r ASP (but

The IUT in the syntaX-takes the place of the PCO identifier used with a normal SEND or RECEIVE, indicating that the specified

ASP
what

An IMPLICIT SEND event is always considered to be successful, in the sense that any alternatives coded after, and
level efindentation as the IMPI ICTIT SEND are unreachable

r PDU is o be sent by the IUT. The angle brackets signify that this is an implicit event, i.e., there is no spec
s done to the IUT to trigger this reaction, only a specification of the required reaction itself.

ification of

at the same

An IMPLICIT SEND shall be used only where the relevant OSI standard(s) permit the IUT to send the specified ASP or PDU

at that

point in its communication with the LT.

For every IMPLICIT SEND in a test suite, the test suite specifier shall create and reference a question in the partial PIXIT
proforma that permits indication of whether the IMPLICIT SEND can be invoked on demand.

An IMPLICIT SEND event shall not be used unless the test method being used is one of the Remote Test Methods. An
IMPLICIT SEND event shall not be used unless the same effect could have been achieved using the DS test method.

NOTE 1 - For example, when testing a connection-oriented Transport Protocol implementation, if this restriction did not exist it would be
permissible to use IMPLICIT SEND to get the IUT to initiate a CR TPDU because in the DS test method that effect could be achieved by
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getting the UT to send a T-CONreq ASP. On the other hand, it would not be permissible to use IMPLICIT SEND to get the IUT to initiate an
N-RstReq ASP because that effect could not be controlled through the Transport Service boundary. The reason for this restriction is to prevent
Test Cases from requiring greater external control over an IUT than is provided for in the relevant protocol standard.

When an IMPLICIT SEND event is specified, the associated internal events within the IUT necessary to meet the requirements
of the standard for the protocol being tested are also performed, e.g., set timer, initialize state variables.

The semantics of IMPLICIT SEND is that the SUT shall be controlled as necessary in order to cause the initiation of the
specified ASP or PDU. The way in which the SUT is to be controlled should be specified in the PIXIT (or documentation
referenced by-the PIXIT)

Neither a ﬁ]\al verdict nor a preliminary result shall be associated with an IMPLICIT SEND event.
At an apprgpriate point following an IMPLICIT SEND, there should be a RECEIVE event to match the ASPror-PDY that
should, as a[result, have been sent by the IUT.

EXAMPLE 71 - EXAMPLE use of IMPLICIT SEND

Test Case Dynamic Behaviour

Test Cas¢ Name : IMP1

Group : TTCN_EXAMPLES/IMPLICIT_SEND1/

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

Default

Commenlts

Nr | Label Behaviour Description Constraints Ref Verdict | Comments|
5 <IUT!CR > CR1
6 L?CR CR1
7 LI CC CCl1
12 L? OTHERWISE

15.9.7 The(OTHERWISE event
The predefiped event OTHERWISE is\the TTCN mechanism for dealing with unforeseen test events in a controlled [way.
OTHERWISE has the syntax:
SYNTAX DEFINITION:

685 Otherwise ::= [PCO_ldentifier | CP_Identifier | FormalParldentifier] "?" OTHERWISE

OTHERWISE is used to\denote that the LT or UT shall accept any incoming event which has not previously matched oge of
the alternatipes to the @ THERWISE. The tester shall accept any incoming data that it has not been possible to decode of that
has not mat¢hed asprevious alternative to this OTHERWISE event.

In non-concprfent TTCN, if more than one PCO ex1sts in a test suite, then either a PCO name appearmg in the declarations jpart,
or a formal | ; cte e tree wirere ; P ame,
shall prefix the OTHERWISE The PCO name is used to indicate the PCO at whnch the test event may occur. Incomlng events,
including OTHERWISE, are considered only in terms of the given PCO.
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15.9.§ OTHERWISE and concurrent TTCN

In con
efficig

15.9.9 The TIMEOUT event

The T
(concg

timeouit list. The timer becomes immediately inactive. Orily one entry for any particular timer may appear in the list

time.
When

If not
empty

TIME
SYNT}
686

Since

EXAMPLE 72 - Use of OTHERWISE with PCO identifiers:

PARTIAL_TREE

PCO17A

PCO27B PASS
PCO17C INCONC
PCO2? OTHERWISE FAIL

at PCO2 results in a FAIL verdict.

EXAMPLE 73 - Incoming events following an OTHERWISE:

PARTIAL_TREE

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

The OTHERWISE will match any incoming event other than A. The last alternative, 7C, can never be matched.

current TTCN, OTHERWISE may be used with CPs as well as PCOs. OTHERWISE on CPs is allowed to
nt way of handling “all other CMs on thgis CP”.

ptually immediately before a snapshot processing of'a set of alternative events), a TIMEOUT event is pl

bince TIMEOUT is not associated with a PCO,¢a,single timeout list is used.

mer name is indicated, any TIMEOUT event in the timeout list matches. The TIMEOUT event succeeds if th
When this occurs, the entire timeout list is immediately emptied.

DUT has the following syntax;
A X DEFINITION:

Timeout ::= "?" TIMEQUT [Timerldentifier | FormalParldentifier]

EXAMPLE 742 Use of TIMEOUT:

TRIMEOUT T

TIMEOUT events are not RECEIVE events they are not rendered unreachable by previously listed OTI

1998 (E)

pvent

the significance of ordering of alternatives, incoming events which are alternatives following ‘an unconditional
ERWISE on the same PCO will never match.

provide an

IMEOUT event allows expiration of a timer, or of all‘timers, to be checked in a Test Case. When a tinjer expires

aiced into a
at any one

a TIMEOUT event is processed, if a timer'tlame is indicated, the timeout list is searched, and if there is a timeout event
matchjng the timer name, that event is remoyeéd\from the list, and the TIMEOUT event succeeds.

e list is not

HERWISE

alternd

tives

15.9.10 Concurrent TTCN events and constructs
The CREATE construct and the DONE event are used in concurrent TTCN.
15.9.10.1 The CREATE construct

The Main Test Component is started at the beginning of Test Case execution. The Main Test Component starts Parallel Test
Components, as needed, by means of the CREATE construct, which has the following syntax:

SYNTAX DEFINITION:

692

Create ::= CREATE "(" CreateList ")"
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This construct invokes a set of Parallel Test Components. For each PTC, there are two arguments. The first is the identifier of
the PTC that is created, which shall match the identifier of a PTC in the Test Component Configuration referenced in the test
case header. The second is a reference to a behaviour tree (i.e. Test Step or local tree), possibly with a parameter list containing
actual values (e.g. PCOs and CPs). The effect of the CREATE construct is that each PTC listed starts executing its behaviour
description in parallel with the execution of the Main Test Component.

one test component.

The PCOS angd

O
~da Aataraina v nnAant 3ot M agt (MNaga
only be thoge det d ompo Onii t Test Case.

The executipn of a CREATE construct on a PTC which has already been created shall result in a Test Case error. The'eXedution

AAAAAAAA an iore an A Ara maccad 4 o DTV L feo
TE constr uct, PCO identifiers and CP identifiers are passea to a riC Dy textual bUUbumuull, d@s 1s usual in the
is is

ATTACHn]ent of Test Steps. All others parameters are passed by value. This is done to prevent side effects’on variables which
could affect| the processing of other PTCs, causing unrepeatable results.

15.9.10.2 The DONE event
When the MTC terminates, the final verdict is assigned by the MTC, as calculated up to thiS\ynoment (15.17.5). The DONE
event can b¢ used in the MTC and the PTCs to find out whether PTCs have already termirated. Test Components can usg this

information|to determine their own preliminary results and further actions; in particular,the’ MTC can avoid terminating before
all PTCs hape terminated (15.17.5).

SYNTAX DEFINITION:
687 Dong ::="?" DONE "(" [TCompldList] ")"

A missing afgument list is interpreted as being a list of all PTCs stated in a CREATE constructs executed prior to the execlition
of the DONE event. A DONE event without an argument list shall only.be used by the MTC.

EXAMPLE 75 - Use of the DONE event

PARTIAL_MTC_TREE

CREATE(PTC1: TREEA)
CREATE(PTC2: TREEB)
START T1
?DONE(PTC1,PTC2)
ZTIMEOUT T1 FAIL

NOTES
1 It is recomnended\to-use 7TIMEOUT as an alternative to 2DONE.

2 If DONE is tHe-only alternative, it amounts to an order to wait for the specified PTCs to terminate.

3 DONE is not a means for the MTC to coordinate termination of PTCs. Termination can only be achieved by providing an appropriate ex-
change of CMs. TTCN does not offer any predefined CMs for this purpose.

15.10 TTCN expressions
15.10.1 Introduction

There are two kinds of expressions in TTCN: assignments and Boolean expressions. Both assignments and Boolean expressions
may contain explicit values and the following forms of reference to data objects:

a) Test Suite Parameters;
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b) Test Suite Constants;

c) Test suite and Test Case Variables;

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

ISO/IEC 9646-3: 1998 (E)

Any variables occurring in Boolean expressions and/or on the right hand side of an assignment shall be bound. If an unbound

variable is used this is a test case error.
SYNTAX DEFINITION:

Expression ::= SimpleExpression [RelOp SimpleExpression]

SimpleExpression ::= Term {AddOp Term}

Term ::= Factor {MultiplyOp Factor}

Factor ::= [UnaryOp] Primary

Primary ::= Value | DataObjectReference | OpCall | SelectExprldentifier | "(" Expression ")"
Value ::= LiteralValue | ASN1_Value [ASN1_Encoding]

LiteralValue ::= Number | BooleanValue | Bstring | Hstring | Ostring | Cstring | R_Value
Number ::= (NonZeroNum {Num}) | 0

NonZeroNum :=11213141516171819

Num ::= 0 | NonZeroNum

BooleanValue ::= TRUE | FALSE

Bstring := """ (Bin | Wildcard) """ B
Bin:=011

Hstring ::= """ {Hex | Wildcard} """ H
Hex :=Num|AIBICIDIEIF
Ostring ::= """ {Oct | Wildcard} """ O
Oct ::= Hex Hex

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

Char ::= /* REFERENCE - A character defined by thegelevant CharacterString type. */
Wildcard ::= AnyOne | AnyOrNone

AnyOne ::="?"

AnyOrNone ::= "*"

DataObjectReference ::= DataObjectldentifier { ComponentReference}

DataObjectldentifier ::= TS_Parldentifier| TS_Constldentifier | TS_Varldentifier | TC_Varldentifier | FormalParldentjfier |
ASP_Identifier | PDU_Identifier | €M _Identifier | Varldentifier

710 ComponentReference ::= RecordRef | ArrayRef | BitRef

711 RecordRef ::= Dot (Componentldentifier | ComponentPosition)

712 Componentldentifier ::=< ASP_Parldentifier | PDU_Fieldldentifier | CM_Parldentifier | ElemIdentifier | ASN1_Identifier

714 ComponentPosition s;=_(" Number ")"

71% ArrayRef ::= Dot{" ComponentNumber "]"

71¢ ComponentNumbeér ::= Expression

7171 BitRef ::= Dot (Bitldentifier | "[" BitNumber "]")

718 Bitldentifier ::= Identifier

719 BitNumber ::= Expression

72¢ ,OpCall ::= Opldentifier (ActualParList | "(" ")")

72
722

PredefinedOpldentifier ::= BIT_TO_INT | HEX_TO_INT | INT_TO_BIT | INT_TO_HEX | IS_CHOSEN | IS_PRESENT |

LENGTH_OF | NUMBER_OF_ELEMENTS

723 AddOp:="+"1"-"IOR

724 MultiplyOp ::="*"1"/"| MOD | AND

725 UnaryOp ::="+"1"-"INOT

726 RelOp i="="["<"[">"["<>"|">="|"<="
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15.10.2 References for ASN.1 defined data objects
15.10.2.1 Introduction

In order to permit references to components of data objects defined using ASN.1, TTCN provides three access mechanisms:
record references, array references and bit references.

SYNTAX DEFINITION:

708 Dat

aObjectReference ::= DataObjectldentifier { ComponentReference}

710 ComponentReference ::= RecordRef | ArrayRef | BitRef

711 Red
715 A
717 Bitl

15.10.2.2

Arecord re
reference i
position) ¢
preference

number which is the position of the component within the type definition. By definition, the implicit numbering of comp

starts with

ISO/IEC 8
and sent oY
SEQUENC(

type.

After an A
There is nd

SYNTAX D

711 Red
712 Cor
714 Coq

EX

ordRef ::= Dot (Componentldentifier | ComponentPosition)
hyRef ::= Dot "[" ComponentNumber "]"
Ref ::= Dot (Bitldentifier | "[" BitNumber "]")

Record references

5 constructed using a dot notation, appending a dot and the name (component identifief)Jor number (comy]

zero; hence the third component has position number 2.

rer the underlying service-provider. TTCN therefore treats data object$«Of SET type in the same way as objg
E type, i.e., referring to the components with number i always means.a reference to the ith field as declared

change of order of the elements in a SET by any operationin TTCN.
EFINITION:

ordRef ::= Dot (Componentldentifier | ComponentPositiomn)
nponentldentifier ::= ASP_Parldentifier | PDU_FieldIdentifier | CM_Parldentifier | Elemldentifier | ASN1_Identifier
hponentPosition ::= "(" Number ")"

AMPLE 76 - Component record references

Ex4

mple_type ::= SEQUENCE {
field_1 INTEGER,
field_2 BOOLEAN,
OCTET STRING }

Ifv

EX]

irl is of ASN.1 type-Example_type, then the following could be written:
varl .field_1 which refers to the first INTEGER) field
varl.(3) which refers to the third (unnamed) field

AMPLE 77 - PDU field references

© ISO/IEC

ference may be used to reference to a component of a data object of the type SEQUENCE, SET or*CHOICE. A fecord

onent

f the desired component to the data object identifier. The component identifier, if (defined, should be uged in
to the component position. References to unnamed components are constructed by, giving within parentheses the

nents

B24-1: 1994 defines SET types having unordered components. This is relevant'only if values of that type are enfoded

cts of
in the

BP or PDU or CM has been received, referring to the component with the index i will always return the same yalue.

XY

_PDUtype ::= SEQUENCE {

user_data OCTET STRING,
o

On a statement line that contains XY_PDUtype, the following could be written:

ino

108

L? XY_PDU (buffer := XY_PDUtype.user_data)
rder to load the variable buffer with the contents of the user_data field of the incoming PDU.
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When a PDU or an ASN.1 type parameter, field or element is chained to an ASP, another PDU, or a CM, a record reference
may be used to identify a component of that PDU or ASN.1 type. The record reference shall identify the relevant complete
sequence of parameter, field or element names separated by dots, starting with a data object identifier which resolves to the
relevant ASP identifier, CM identifier, or (if ASPs are not used in the test suite) PDU identifier. Beyond this initial data object
identifier the sequence shall not contain any PDU identifiers or ASN.1 type identifiers, but rather just the identifiers of the
relevant parameters, fields and elements. This mechanism shall not be used if there is any ambiguity about the identity of a PDU
constraint or ASN.1 type constraint in the sequence. The following example illustrates the use of record references when
chaining of constraints is used (see 12.4).

EXAMPLE 78 - Record references with chaining

ASN.1 ASP Type Definition
ASP1_type ::= SEQUENCE {
parl  OCTET STRING,
par2  OCTET STRING,
pdul PDUI_type

}

ASN.1 PDU Type Definition
PDU1_type ::= SEQUENCE {
fieldl OCTET STRING,
field2 OCTET STRING,
f F_type
}

ASN.1 Structure Type Definition
F_type ::= SEQUENCE {
datal IASString,
data2 IASString

}

When using constraints of type ASP1_type,\PDUI1_type and F_type, the values of datal and data2 may be referencdd as
follows:
ASP1_type.pdul.f.datal
ASPI1_type.pdul.f.data2
Similarly the whole PDU field fimay be referenced as:
ASP1_type.pdul.f
or the whole PDU may be referenced as:
ASP1_type.pdul
It should be neted-that the declarations used in this example could apply to both static chaining and dynamic chaining, af the
differences.between the two types of chaining are only visible in the constraints. Thus, the record reference is independent
of the variety of chaining used.

15.102.3 Array references
An arfay-teference may be used to reference a component of a data object of the type SEQUENCE OF or SET OF. An array
reference shall be constructed using a dot notation, appending a dot and the index of the desired component to the data object
identifier. The index, giving the position of the component within the data object (when the object is viewed as a linear array),
is enclosed within square brackets. By definition within ASN.1, the indexing of components starts with zero. The index may be
an expression, in which case it shall evaluate to a non-negative INTEGER.

ISO/IEC 8824-1: 1994 defines 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 OF type in the same way as
objects of 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.
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After an ASP or PDU or CM has been received, referring to the component with the index i will always return the same value.
There is no change of order of the elements in a SET OF by any operation in TTCN.

SYNTAX DEFINITION:

715 ArrayRef ::= Dot "[" ComponentNumber "]"
716 ComponentNumber ::= Expression

EXAMPLE 79 - Component array references

Arrd

y_type ::= SEQUENCE OF {BOOLEAN}

If va
sequy)

15.10.2.4 H

A bit refer
BITSTRIN
the index nd
shall evalug
(named bits|

SYNTAX D]

r2 is of ASN.1 type Array_type, then the following could be written in order to refer to the first BOOLEAN in the
ence:

var2.[0]

varl.[1-1]

it references

ence may be used to reference particular bits within a BITSTRING type. Eer\this purpose, data objeq
5 type are assumed to be defined as SEQUENCE OF {BOOLEAN}. Thus, a bitteference may be constructed

tation as for array references. The leftmost bit has the index zero. An expression used as an index in a bit refe
te to a non-negative INTEGER. Alternatively, if cetain bits of a BITSTRING are associated with an ider

EFINITION:

then this identifier may be used to refer to the bit.

717 BitR
718 Bitlg
719 BitN

EXA

ef ::= Dot (Bitldentifier | "[" BitNumber "]")
entifier ::= Identifier
umber ::= Expression

MPLE 80 - Bit references

B_¢

ype ::= BIT STRING { ack(0), poll(3) }

This
Ifb_|

Note]
15.10.3 Ref

The same sy
Structured T

references i exactly the same way as it does for those defined in ASN.1.

Where a par
Type table,
followed by

defines a BITSTRING type B_type where-bit.zero is called “ack™ and bit three is called “poll”.
str is of ASN.1 type B_type, then the following could be written:

_str.ack := TRUE

_str.[2] := FALSE

that b_str.poll := TRUE and-b_str.[3] := TRUE both assign the value TRUE to the “poll” bit.
erences for data objéets defined using tables

ntax as defined in~15/10.2.2 shall be used to construct record references to components of ASPs, PDUs, CM
ypes defined iftabular form. Chaining of ASPs, PDUs, CMs and Structured Types in tabular form affects rd

ts of

using
rence

tifier

and
cord

ameter,<field or element is defined to include an item which is a true substructure of a type defined in a Strucfured

h referefice to the item in the substructure shall consist of the record reference to the parameter, field or ele
a(det and the identifier of the item within that Structure.

nent

Where a Structure is used as a macro expansion, the elements in the Structure shall be referenced to as if it was expanded into
the Structure referring to it.

If a parameter, field or element is defined to be of meta-type PDU no reference shall be made to fields of that substructure.
15.10.4 Assignments
15.10.4.1 Introduction

Test events may be associated with a list of assignments and/or a qualifier. Assignments are separated by commas and the list
is enclosed in parentheses.
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SYNTAX DEFINITION:

701 AssignmentList ::= "(" Assignment {Comma Assignment} ")"
702 Assignment ::= DataObjectReference ":=" Expression

During execution of an assignment the right-hand side shall evaluate to an element of the type of the left-hand side.

The effect of an assignment is to bind the Test Case or Test Suite Variable (or ASP parameter or PDU field) to the value of the
expression. The expression shall contain no unbound variables.

All assignments occur in the order in which they appear, that is left to right processing.

EXAMPLE 81 - use of assignments with event lines:

(X:=1)
(Y:=2)
L!A (Y:=0, X:=Y, A field1:=Y)
L?B (Y:=B.field2, X:=X+1)

When PDU A is successfully transmitted the contents of the Test Case Variables X and Y will b€ zero, and field1 of PDU A
will 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.

15.10.4.2 Assignment rules for string types
If lenjgth-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 sfring, the source string is truncated on thd right to the
makimum length of the destination string type;

b) fif the source string is shorter than that allowed by the destination string type, then the source string is left-pligned and
padded with fill characters up to the maximum size of the destination string type.

Fill characters are:

"o

blank) for all CharacterStrings;

"0"{(zero) for BITSTRINGs, HEXSTRINGs and @CTETSTRINGsS.
Wheil an unbounded (i.e., arbitrary length) string'type variable is used on the left-hand side of an assignment it sHall become
bound to the value of the right-hand side without padding. Padding is only necessary when the variable is of a fixed l¢ngth string
type.
15.10,5 Qualifiers

An event may be qualified by pla¢inga Boolean expression enclosed in square brackets after the event. This qualifitation shall
be taljen to mean that the statement is executed only if both the event matches and the qualifier evaluates to TRUE

If both a qualifier and an assigiment are associated with the same event, then the qualifier shall appear first, any term in it being
evalufited with the values holding before execution of the assignment.

SYNTIAX DEFINITION:
681| Qualifier';:= "[" Expression "]"
15.10}6 Eventlines with assignments and qualifiers

An everit-may be associated with an assignment, a qualifier or both. If an event is associated with an assignment, the pssignment
is executed-omy if theevent TmatchesHamrevent Tsassoctated witha quatifier; theevernt may matc onty if the qualifier
evaluates to TRUE. If an event is associated with both, the event may match only if the qualifier evaluates to TRUE, and the
assignment is executed only if the event matches.

If a RECEIVE event is qualified and the event that has occurred potentially matches the specified event, then the qualifier shall
be evaluated in the context of the event that has occurred. If the qualifier contains a reference to ASP parameters and/or PDU
fields then the values of those parameters and/or fields are taken from the event that has occurred.

The rules for use of assignments within events are as follows:

a) on a SEND event all assignments are performed after the qualifier is evaluated and before the ASP or PDU is transmitted;
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b) on SEND events assignments are allowed for the fields of the ASP or PDU being transmitted,

c) on a RECEIVE event assignments are performed after the event occurs and cannot be made to fields of the ASP or PDU
just received.

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

EXAMPLE 82 - Use of a qualified SEND event:

PARTIAL_TREE
1A[K=3]
'B

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

The OTHERWISE event may be used together with qualifiers and/or assignments. If a qualifier is uséd}ythis Boolean begomes
an additionl condition for accepting any incoming event. If an assignment statement is used, thelassignment will take [place
only if all cpnditions for matching the OTHERWISE are satisfied.

EXAMPLE 83 - Using OTHERWISE, qualifiers and assignments:.

PARITIAL_TREE (PCO1:XSAP; PCO2:YSAP)

PCOIL? A PASS
PCOR?B [X=2] INCONC
PCOJI? C PASS
PCOR? OTHERWISE [X<>2] (Reason:="X not equal 2") FAIL
PCOR? OTHERWISE (Reason:="X equals 2 but event not B") FAIL

Assyme that no event is received at PCO1. Receipt of event B at-PCO2 when X=2 gives an inconclusive verdict. Receipt of
any pther event at PCO2 when X<>2 results in a FAIL verdictand assigns a value of “X not equal 2” to the CharacterString
varigble: Reason. If an event is received at PCO?2 that satisfies neither of these scenarios then the final OTHERWISE will
matdh.

Events invglving CMs occuring at CPs may also be-associated with an assignment, a qualifier or both, in the same manrer as
for PDUs, als described above.

EXAMPLE 84 - CMs associated with-a\qualifier
A_CP'A_CM [X=2]
15.11 Pseudo-events

It is permitt¢d to use assignmenits;)qualifiers and timer operations by themselves on a statement line in a behaviour tree, without
any associafed event. These-Stand-alone expressions are called pseudo-events.

The meaning of such a.pséudo-event is as follows:

a) if only|a qualifienis specified: the qualifier is evaluated and execution continues with subsequent behaviour, if the qualifier
evaluates|to TRUE; if it evaluates to FALSE the next alternative is attempted. If no alternative exists, then this is a test|case
error.

b) if only assignments and/or timer operations are specified: the assignments shall be executed from left to right and/or the
timer operations shall be executed from left to right;

c) if assignments and/or timer operations are specified preceded by a qualifier: the qualifier shall be evaluated first and the
assignments and/or timer operations shall be evaluated only if the qualifier evaluates to TRUE.

15.12 Timer management

15.12.1 Introduction

A set of operations is used to model timer management. These operations can appear in combination with events or as stand-
alone pseudo-events.
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Timer operations can be applied to:
- an individual timer, which is specified by following the timer operation by the timer name;
- all timers, which is specified by omitting the timer name.

It is assumed that the timers used in a test suite are either inactive or running. All running timers are automatically cancelled at
the end of each Test Case. There are three predefined timer operations: START, CANCEL and READTIMER. More than one
timer operation may be specified on a event line if necessary. This is indicated by separating the operations by commas.

When a timer operation appears on the same statement line as an event and/or a qualifier. the timer operation shall be executed
if, anq only if, the event matches and/or the qualifier evaluates to TRUE.

SYNTIAX DEFINITION:

727 TimerOps ::= TimerOp {Comma TimerOp}

728 TimerOp ::= StartTimer | CancelTimer | ReadTimer
15.12{2 The START operation
The S[TART operation is used to indicate that a timer should start running.
SYNTAX DEFINITION:

729| StartTimer ::= START (Timerldentifier | FormalParldentifier) ["(" TimerValue ")"]

301| Timerldentifier ::= Identifier

731| 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.,
duratipn) for a timer that overrides the default value specified in the timér/declarations.

Timer values shall be of type INTEGER. The test case writer shall ensure that the optional timer value parameter shjll evaluate
to a pgsitive non-zero INTEGER. A test case error shall result if a-timer is started with a zero or negative value.

Any vpriables occurring in the expression specifying the optionaltimer value shall be bound. If an unbound variable fis used this
is a teft case error.

When|a timer duration is overridden, the new value applies only to the current instance of the timer: any later START|operations
for this timer which do not specify a duration will us¢.the duration stated in the timer declarations part.

EXAMPLE 85 - Uses of START timer:
the Ti are timer identifiers and the Vi aretimer values:

START TO
START TO (VO)
START T1, START T2 (V2)

The START operation may.be applied to a running timer, in which case the timer is cancelled, reset and started. Ay entry in
the timeout list for this tithep shall be removed from the timeout list.

15.12.L The CANCEL operation

The CANCEL operzation is used to stop a running timer.

SYNTAX DEFINITION:

730 | CancelTimer ::= CANCEL [Timerldentifier | FormalParldentifier]

301 Limerldentifier<=TIdentifier

731 TimerValue ::= Expression
A cancelled timer becomes inactive. If a TIMEOUT event for that timer is in the timeout list, that event is removed from the
timeout list. If the timer name on the CANCEL operation is omitted, all running timers become inactive and the timeout list is
emptied.

Cancelling an inactive timer is a valid operation, although it does not have any effect.

EXAMPLE 86 - Some uses of CANCEL timer:
where the Ti are timer identifiers:
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CANCEL

CANCEL TO

CANCEL T1, CANCEL T2
CANCEL T1, START T3

15.12.4 The READTIMER operation

The READTIMER operation is used to retrieve the time that has passed since the specified timer was started and to store it into
the specified Test Suite or Test Case Variable. This variable shall be of type INTEGER. The time value assigned to the variable

. . 3 1 - 1 > > e b 1 - - . 1 1 - . - h I— 1 JRJ AT
1S Interprefed as navIng tic tne Ut spectiied 10T tIe HIer 1T Its dectaration. by CONVEITION, apply g tre READRIMER

operation ¢n an inactive timer will return the value zero.
SYNTAX DEFINITION:

732 ReadTimer ::= READTIMER (Timerldentifier | FormalParldentifier) "(" DataObjectReference ")"
301 Ti

merldentifier ::= Identifier

—

EXIAMPLE 87 - Using READTIMER:

START TimerName (TimerVal)
7EVENT_A
+Tree_A
7EVENT_B
+Tree_B
7EVENT_C
READTIMER TimerName (CurrTime)
+Tree_C
ITIMEOUT TimerName

If EVENT_C is received prior to expiration of the timer-named by TimerName, the amount of time which has passed since
stafting the timer will be stored in the Test Case or Test-Suite Variable CurrTime. The behaviour contained in Tree_C may
use|the value of this Test Suite or Test Case Variable.

EXAMPLE 88 - READTIMER used in combination with other timer operations:
READTIMER T1 (PASSED_TIME), CANCEL T1
READTIMER T1 (V1), START NEW_TIMER (V1)

15.13 TII ATTACH construct

15131 I
Trees may |be attached to othep trees by using the ATTACH construct, which has the syntax:

SYNTAX DEFINITION:

roduction

696 Attach ::= "+ IreeReference [ActualParList]

698 TrepReference ::= TestStepldentifier | Treeldentifier

699 ActpalParList ::="(" ActualPar {Comma ActualPar} ")"

700 ActhatParo=VatuetPEOIdentifter+EPtdentifter +Fmerkdentifrer—0m/M/M8M8m — M ¥ ¥  — ¥
Test suite and Test Case Variables are global to both the tree that does the attachment (the main tree) and the attached tree, i.e.,
any changes made to variables in an attached tree also apply to the main tree. Tree attachment constructs shall appear on a
statement line by themselves.

15.13.2 Scope of tree attachment

Behaviour descriptions may contain more than one tree. However, only the first tree in the behaviour description is accessible
from outside the behaviour description. Any subsequent trees are considered to be Test Steps local to the behaviour description,
and thus not externally accessible.

114


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC

ISO/IEC 9646-3: 1998 (E)

It should be noted that only Test Cases are directly executable, while Test Steps are executed only if attached to a Test Case, or
to a Test Step whose point of attachment can be traced back to a Test Case (either directly or via other attached Test Steps).
Test Cases are not attachable.

Tree reference may be Test Step Identifiers or tree identifiers, where

a) aTest Step Identifier denotes the attachment of a Test Step that resides in the Test Step Library; the Test Step is referenced

by

its unique identifier;

b) atree identifier shall be the name of one of the trees in the current behaviour description; this is attachment of a local tree.

15.13
Give
point]
assig

This
detac
Tree

- A

-3~ Tree attachment basics

1 a behaviour tree, it is possible to detach parts of this tree in the form of separate behaviour trees, i.e..-Tes
5 where a Test Step has been cut out of the original tree are indicated by the attach symbol ( + ) followed
hed to the Test Step.

EXAMPLE 89 - Partitioning a large tree into two smaller trees:

TOP_TREE TOP_TREE STEP,
A A D1
Al Al D11
D1 + STEP D12
D11 is equivalent to: C and
D12 Cl
C +STEP
Cl
D1
D11
D12

peration can be performed not only on the main behaviour tree of the Test Case (the root tree) but also on th
hed from it. The attached tree will either be a local tr€e or a member of the Test Step Library.

httachment can be defined in a more general way,than the mere re-insertion of complete Test Steps:

h attached tree need not contain full paths ‘dewn to the leaves of the tree it is attached to (its calling tree). R

subsequent behaviour common to all path$-of the attached tree may be specified in the calling tree, namely a

subl

-S
atta

-A
15.13
15.13

a)

alte]

sequent to the attachment line.

chment of further Test Steps.
tached Test Steps may beparameterized.
4 The meaning of tree’attachment

4.1 The followinglist defines the tree attachment execution semantics:

rnatives:

Attd
(B

s s Bm) into this sequence, yielding

a new sequence:

(A

- An)

= A(i-l)’ Bl’ o Bm’ A(i+l)’ .

of alternatives. Any subsequent behaviour to the Bs will be attached together with them.

t Steps. The
by the name

e Test Steps

ather, some
behaviour

pme (even top level) lines of theyattached Test Step may again have the form +SOME_SUBTREE, calling for the

[he attachmentdine (e.g., +STEP) in the behaviour tree (e.g., TOP_TREE) is formally one (e.g., Ai) in an ordlered set of
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EXAMPLE 90 - Expansion of a Test Step:

TOP_TREE STEP TOP_TREE
A Bl A
Al B11 Al
+ STEP B2 B1
A3 and is equivalent to: Bi1l
B2
A3

© ISO/IEC

b) Any bghaviour subsequent to the +STEP line in the tree will become behaviour subsequent to all the leaves of the'atthched
STEP expanded into the tree;

EXAMPLE 91 - Subsequent behaviour to an ATTACH:

TOP_TREE STEP TOP_TREE
A D1 A
+ STEP D11 DI
B D2 IBIN
and is equivalent to: B
D2
B

¢) When|an actual parameter list is used on an ATTACH construct, then the aetual parameter shall be substituted forf each
corresponpding formal parameter using simple textual substitution. This\substitution shall take place according to the

following scoping rules:

1) Actual parameters on the ATTACH of a local tree shall be substituted for corresponding formals only directly within

that lodal tree;

2) Actual parameters on the ATTACH of aroot tree of a Tést Step are substituted for all occurrences of the corresponding

formalg within the root tree and any local trees directly-within the Test Step;

3) Wlen a parameterized tree is attached:

A) th¢ number of the actual parameters shall-be'the same as the number of formal parameters;

B) ea¢h actual parameter shall evaluate to‘an element of its corresponding formal parameter type; and

C) formal and actual parameters of test'steps shall be used in such a way that only valid TTCN is created by textua] sub-

stitutipn.

EXAMPLE 92 - Substitution-of parameters:

TOR_TREE (L:NSAP;UiTSAP)

and

STEP (PCO:TSAP; X,Y:INTEGER)
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EXAMPLE 93 - Scoping rules for parameter substitution:

Test Step Dynamic Behaviour

Test Step Name : TEST_STEP_1(X, Y:INTEGER)

Group : TTCN_EXAMPLES/PARAMS/STEPS/
Objective : To illustrate scoping rules for parameter substitution.
Default
Comments
Nt | Label Behaviour Description Constraints Ref Verdict CmLments
1 7A Al
2 +TEST_STEP_2(X)
3 +LOCAL(S)
LOCAL(F:INTEGER)
4 'B B1
5 (TC_VAR:=F+Y) PASS
Ddtailed Comments:
When TEST_STEPI is attached by a calling tree, all occurrences of the formal parameters X and Y\within the entire Test Step (including within the
locpl tree LOCAL) will be replaced with the actuals provided. Note that formals X and Y are“not automatically substituted with actujls within
TEST_STEP2. However, the actual parameter value for formal X is substituted in the ATTACH-construct "+TEST_STEP2(X)". This resylts in the

note that actual parameter (constant) 5 is substituted for formal "F" when the tree LOCARs attached. This substitution takes place only within the

lochl tree.

sulEtitution of the actual parameter value X (in TEST_STEPI) for whatever formal parameter appears in the declaration of TEST_STEP2 Finally,

15.1315 Passing parameterized constraints

Constraints may be passed as parameters to Test Steps. If the ¢onstraint has a formal parameter list then the constrdint shall be
passedl together with an actual parameter list. The actual parameters of the constraint shall already be bound at the point of
attachment.

EXAMPLE 94 - 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/feference in STEP is not parameterized:

TOP_TREE STEPR(PAR:A_PDU)

+ STEP(C1(3)) ! A_PDU PAR

15.13/6 Recursive tree attachment

As trep attachment works recursively (STEP may contain a +SOME_OTHER_TREE line) the tree expansion semfantics may
never [lead to a tree\free of attachment lines.

EXAMPLE 95 - A legal recursive tree attachment:

TOP_TREE STEP TOP_TREE
A C 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 is 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.
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EXAMPLE 96 - An illegal recursive tree attachment:

TOP_TREE STEP TOP_TREE
A C A
B + TOP_TREE one expansion b
- is equivalent to: B
and
+ TOP_TREE
B

15.14 Labels and the GOTO construct

A label may be placed in the labels column on any statement line in the behaviour tree.

NOTE 1 - Whenever an entry is executed in the behaviour tree for which a label is specified, that label should be recorded in the conforinance

1 1 i A ith th A of th St fthat antey
log in such 4 way that it can be associated with the record of the execution of that entry.

A GOTO tp a label may be specified within a behaviour tree provided that the label is associated with the first of a et of

alternativeq, one of which is an ancestor node of the point from which the GOTO is to be-mmade. A GOTO shall be use(
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 consequ

only
ence,

each label ysed 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 Jevel of alternatives of local trees, Test Steps or Defaults.
A GOTO shall not refer to a label prior to an ACTIVATE construct which iscan‘ancestor node of the GOTO.
A GOTO shall be specified by placing an arrow ( -> ) or the keyword GOTQ, followed by the name of the label, on a stats
line of its own in the behaviour tree.
SYNTAX DEFINITION:

695 GoTo ::=("->"1 GOTO) Label

ment

A label shall be unique within a tree. If a GOTO is executed, thé/Test Case shall proceed with the set of alternatives referfed to

by the label.
GOTOs shgll 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 97 - Use of GOTO

Test Case Dynamic Behaviour
Test Cade Name : GOTO_EX1
Group ¢ TTCN_EXAMPLES/GOTO_EXAMPLE!/
Purpose ¢ To illustrate use of labels and GOTO.
Default :
Comme?ts
Nr L:Jbel Behaviour Description Constraints Ref Verdict | Comment
1 HA 1A Al
2 LB 7B B1
3 LB2 + B-tree
4 C pan
D=1]
LD [
2 ->LA
[E=1]
7 LE IF
8 LF Fl1
Detailed Comments:
This example shows a jump to LA. From the same position in that tree it would also be allowed to jump to LB or LD, but it would 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 to LC or LE
(because these are not the first of a set of alternatives).
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15.15 The REPEAT construct
This subclause describes a mechanism to be used in behaviour descriptions for iterating a Test Step a number of times. The
syntax of this REPEAT construct is:

SYNTAX DEFINITION:

697 Repeat ::= REPEAT TreeReference [ActualParList] UNTIL Qualifier
The tree reference shall be a reference to either a local tree or a Test Step defined in the Test Step Library. For the rules of
attachment see 15.13. The REPEAT construct has the following meaning: first the tree, referred to by the tree reference, is
exectited. Then, the qualifier 1s evaluated. If the qualifier evaluates to TRUE, execution of the REPEAT construet i§ completed.

If nof, the tree is executed again, followed by evaluation of the qualifier. This process is repeated until the galifier evaluates
to TRUE.

The REPEAT construct can always be executed and should be the last alternative of a series of TTCN statements| at the same
leveljof indentation, as allowed by 15.9.5.3 a).

NOTE 3 - The REPEAT construct is recommended, if applicable, instead of use of GOTO.

EXAMPLE 98 - Use of REPEAT (see also annex D):

Test Case Dynamic Behaviour

Test Case Name : RPT_EXI1
Gyroup : TTCN_EXAMPLES/REPEAT_EXAMPLE!/
Pyirpose ¢ To illustrate use of REPEAT.
Dpfault
Cpmments
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
(FLAG:=FALSE)
p A Al
k REPEAT STEPI1 (FLAG) UNFIL [FLAG]
4 'D DI PASS
STEP1 (F:BOOLEAN)
d 7B (F:=TRUE) B1
] ?C(F:=FALSE)
(i Cl

D¢tailed Comments:
This example describes a test that is capable of receiving an arbitrary number of C events at the lower tester PCO, until the awaited megsage B is
redeived.

15.14¢ The Constraints Reference
15.16{1 Purpose of the Constraints Reference column

This dolumn-allows references to be made to a specific constraint placed on an ASP, PDU or CM. Such constraints pre defined
in the| censtraints part (see clause 12, 13 and 14) The constramts reference shall be present in conjunctlon with SEND,
IMPLI has—H F a-PDU has no
fields. It shall not be present with any other kmd of TI‘CN statement.

The entry Constraints Reference column may be an actual constraint reference, the AnyValue symbol (“?”), or a formal
parameter whose actual parameter shall be a constraint reference or the AnyValue symbol. If AnyValue is used in place of a
constraint reference it means a “don’t care” constraint, equivalent to a constraint with AnyOrNone (“*”) in every parameter,
field or element.

An actual constraint reference has the syntax:
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SYNTAX DEFINITION:

670 ConsRef ::= Constraintldentifier [ActualCrefParList]
671 ActualCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"
672 ActualCrefPar ::= Value

EXAMPLE 99 - A constraint reference without a parameter list:

N_SAP? CR_PDU CR1

15.16.2 Pjssing parameters in Constraint References

A constrai
behaviour t;

The actual parameter list shall fulfil the following:

a) the number of actual parameters shall be the same as the number of formal parameters; and

t reference may have an optional parameter list to allow the manipulation of specific constraint values fro|
ee.

m the

b) each dctual parameter shall evaluate to either a value of its corresponding formal type or a maté¢hing symbol that can match

a value of that formal type.

If a constra

shall also have a (possibly nested) actual parameter list. All variables appearing in the parameter list shall be bound whe

constraint i

EXAMPLE 100 - A constraints reference with a parameter list:

nt is passed as an actual parameter, and that constraint is declared with a formal'\parameter list, then the cong

used. If an unbound variable is used then this is a test case error.

N_SAP? N_DATAreq D1(P1, CR1(P2))

Whgre D1 is a constraint on N_DATAreq with two parameters (actual.parameters P1 and CR1), and CR1 is a constraint with
one parameter (actual parameter P2).

15.16.3 Cadnstraints and qualifiers and assignments

If an event
the qualifie

s qualified and also has a constraints reference,.this shall be interpreted as: the event matches if, and only if
and the constraint hold.

traint
tn the

both

If an event {s followed by an assignment and has a cofstraints reference and/or a qualifier, then this shall be interpreted af: the

assignment [is performed if, and only if, the eventocturs according to the definition given above.

15.17 Ver

15.17.1 Introduction

Entries in th

- apreli

- 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 ATITACH construct;
b) a REPEAT construct;
¢) aGOTQO:;

dicts

e verdict column in Dynamic Behaviour tables shall be either

inary result, which shall’be given in parentheses;

d) an IMPLICIT SEND
SYNTAX DEFINITION:

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

675 Pass

:=PASSIP|"(" PASS ")"|"(" P ")"

676 Fail ::= FA'L I F I "(" FAIL ")N ' ll(u F ll)ll
677 Inconclusive ::= INCONC | 11"(" INCONC ")" | "(" I ")"
678 Result::=R
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NOTE - During Test Case execution, whenever an entry in a behaviour tree occurs for which there is a corresponding entry in the verdict
column of the abstract Test Case, that verdict column information is intended to be recorded in the conformance log in such a way that it is
associated with the record of that entry in the behaviour tree.

15.17.2 Preliminary results

A predefined variable called R, of the predefined type R_TYPE, is available to each Test Case to store any intermediate

resuls

.These values are predefined identifiers and as such are case sensitive.

R may be used wherever other Test Case Variables may be used, except that it shall not be used on the left-hand side of an

(as specified below).

test

<)
NOTH
fail, in

When
the pr

NOTE
of P or
not ch{

15.17.
Ifane
a) 1
b) 1

c) K or FAIL; meaning that a fail verdict is to be recorded;

d)

whi

eliminary result is to be specified in the verdict column it shall be one of the following:

P) or (PASS), meaning that some aspect of the test purpose has been achieved;

purpose;
F) or (FAIL), meaning that a protocol error has occurred or that some aspect of the test purpose has resulted

edefined Test Case Variable R shall be changed according to the following table:

Table 7 - Calculation of the variable R

Current Entry in verdict column
value of R | (PASS) (NCONC) (FAIL)

none pass inconc fail
pass pass inconc fail
inconc incenc inconc fail
fail fail fail fail

nge the value of R.

3 Final verdict

xplicit final verdictis\to’be specified in the verdict column, it shall be one of the following:
P or PASS, mearning that a pass verdict is to be recorded;

or INCONC;meaning that an inconclusive verdict is to be recorded;

he ptedefined variable R, meaning that the value of R is to be taken as the final verdict, unless the value of R
Ch-case a test case error is recorded instead of a final verdict.

erdict column

I) or INCONC), meaning that something has occurred which makes the Test Case inconclu$ive for some aspect of the

in failure.

1 - PASS or P, FAIL or F and INCONC or I are keywords that are used in the verdicts column’only. The predefined ideftifiers pass,
conc and none are values that represent the possible contents of the predefined variable.-R. These predefined identifiers afe to be used
for tesfing the variable R in behaviour lines only.

ever a preliminary result is recorded, because the corresponding entry in thg)behaviour tree is executed, then the value of

2 - Thus, the order of precedence (lower = higher) is: N, P, I, F. Even if R has value fail it can be useful to record a prelirhinary result
I'in order to record in the conformance log that a P or I is appropriate for some aspect of the test purpose, despite the fact that this will

is none in
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Table 8 - Calculation of the final verdict R

Current
value of R

Entry in verdict column

PASS INCONC FAIL R

fail
fail
fail

foil
TarT

*error*
pass
inconc

inconc
inconc

none
pass
inconc

pass
pass

*error*
E3

inconc

* % k

£ail
Tarr

Whenever,
compliance]
stable testin
NOTE 1 - TH
is reached in|

If the leaf o
as for case

If an explic|
whether or
is inconc th
case error.

NOTE 2 - In
15.17.4 Ve

An OTHER
match an in|

15.17.5 Ve

In concurrd
consequenc
the MTC as
in the verdi
verdict shal

|

In addition,
variable, wh
in the verdid
and the glo

without par¢ntheses around it-i$ot a final verdict, but shall cause termination of the PTC if that behaviour line matches.

Termination} of the MTC befere termination of all PTCs shall result in a test case error.

When the

PTC uses thg R variable in a Boolean expression or an assignment, it accesses its local result variable. The MTC may also a
a local resulf variable of its own by using the predefined test case variable MTC_R rather than R. MTC_R is of predefined
R_TYPE. MTE) R is updated whenever a preliminary result is recorded in the verdict column by a matched MTC behay

g state (e.g., the idle testing state).

e termination of the Test Case caused by the specification of an explicit final verdict is necessary, for example, if the stabl
an attached Test Step when subsequent behaviour is specified in the calling tree.

f the behaviour tree is reached without an explicit final verdict being specified, then the final verdict is deterr
1) above (i.e., as if R had been put in the verdict column).

hot they are consistent. If R is fail then a final verdict of PASS or INCONC:shall be regarded as inconsistent
en a final verdict of PASS shall be regarded as inconsistent. If there is gne'of these inconsistencies, then it is

such a case, "Test Case Error" should be recorded in the conformance lag.
rdicts and OTHERWISE

'WISE statement shall not lead to a PASS verdict. It shouldd€ad to a FAIL verdict, because the OTHERWISE
valid test event.

rdict assignment in concurrent TTCN

nt TTCN, the final verdictis assigned by thecMTC, ecither explicitly in the verdict column or implicitly
e of MTC termination. Preliminary test results are maintained in the global result variable, which is accessil

\Zpavis

fa11
ToHT oY

during execution of a Test Case, an explicit final verdict is specified, then this terminates the Test'Casg.
itable

with ISO/IEC 9646-2, an explicit final verdict should be specified only if the Test Case has returnéd to a syl

t final verdict other than R is to be recorded, then that verdict shall be compafed with the value in R to detel

the test case variable R. The global result'variable is updated whenever a preliminary result or verdict is rec

t column by a matched MTC behaviour line. If the MTC terminates without assigning an explicit verdict, the
be determined as if R had been placed in the verdict column (15.17.3 d).

i

a test
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each PTC shall record at leastyone preliminary result. This preliminary result is maintained in its local fesult

ich is accessible to the PTCasjits test case variable R. When a preliminary result is assigned by a PTC, by any
t column of a matched PTG behaviour line (whether or not the entry is in parentheses), both its local result var
al result variable are.updated using the algorithm specified in 15.17.2. In a PTC, an entry in the verdict co

entry
iable

umn

TC uses thg R variable in a Boolean expression or an assignment, it accesses the global result variable. WHen a

line, but is u

nattected by the preliminary results of PTCs. The MTC_R variable shall not be used in the verdict column.

CeSss

type
iour

The value of a PTC’s local result variable can be communicated to another Test Component only via CMs. The value of the
MTC’s local or global result variables can be communicated to a PTC only via CMs.

15.18 The

meaning of Defaults

15.18.1 Introduction

In many cases Default behaviour will be used to emphasize a set of interesting paths through a test by declaring the less

interesting ¢
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ommon 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 additional 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 101 - Identifying a Default tree:

TOP_TREE TOP_TREE TOP_TREE
A A Default: COMMON
Al Al A
ATT ATT Al
C + COMMON All
D A2 A2
A2 + COMMON B
C B B1
D B1
B + COMMON
Bl + COMMON COMMON
C C
D D
C COMMON
D C
D
1: the complete set of al- 2: explicit tree attach- 3: Default{achieves the
ternatives. ment. same/as 2
No Dgfault behaviour shall be specified to a Default behaviour, i‘e;”a Default may not have Default behaviour fitself. Tree
attachiments shall not be used in Default behaviour trees, i.e., Defaiilt behaviour trees shall not attach Test Steps. T¢st Cases or
Test teps shall not be referred to as Defaults.

be seqn from an operational description of the meaning-of Defaults: in attempting to match a sequence of alternatives (which
may rjeed repeated attempts), each time they all failed to match, the first level of alternatives of the Default behaviour are
attempted as well. If none of these matches eithery-the sequence is retried with the new states of timers and queues fit all PCOs
concefned. If there is a match in the Default,-the Default behaviour is pursued at that point.

For the execution of a Test Case it is not necessary to expand Defaults everywhere in all the trees referring to theIn. This can

To engure that no subsequent behaviour will occur following the execution of a Default behaviour, the execution of a leaf of a
Default tree, other than a RETURN<statement, shall cause the termination of the test case. In order to acco plish this
termirjation, in a Default tree, every leaf which has no verdict or preliminary result in the verdict column is implicit}: provided
with g verdict column entry of “R*/and every leaf which has a preliminary result in the verdict column has that reliminary
result fmplicitly transformed-into’a final verdict.

15.18.2 Default References

Test (Jase and Test Step-behaviours reference a list of Default behaviours in the Default Library through the Defaylt entry in
the table header.

SYNTAX DEFINIFION:
631 | DefaultReference ::= Defaultldentifier [ActualParList]

Each rgferénce in this list loc i i i ifi ifi 1t defined

in the Default Library.

Defaults can be parameterized. The actual parameter list shall fulfil the following:
a) the number of actual parameters shall be the same as the number of formal parameters;
b) each actual parameter shall evaluate to an element of its corresponsding formal type; and

c) all variables appearing in the parameter list shall be bound when the constraint is invoked.
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EXAMPLE 102 - Default reference:

102.1
Test Case Dynamic Behaviour
Test Case Name : DEF_EXI
Group : TTCN_EXAMPLES/DEFAULT_EXAMPLE1/
Purpose : To illustrate the use of Defaults.
Default +—DPEEI)
Commean : The tree of example ** can be split into this Test Case with the Default behaviour DEF1.
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 L! CONNECTrequest CR1 Request ...
2 L? CONNECTconfirm CCl1 ... Confirm
3 L! DATArequest DTR1 Send Data
4 L? DATAindication DTII Receive Data
5 L! DISCONNECTrequest DSC1 PASS Accept
102.2
Default Dynamic Behaviour
Default Name : DEFI(X:XSAP)
Group : TTCN_EXAMPLES/DEFAULTS_LIB/DEFAULT_1/
Objective ¢ Ilustration of a simple Default.
Comme11ts
Nr Lzlbel Behaviour Description Constraints Ref Verdict | Comment}
1 X?DISCONNECTindication DSC2 INCONC Premature
NOTE - Synfactically, the Default behaviour of the second.of the two tables in the above example attaches X?DISCONNECTindicat{on as
an alternativq to each of the L! and L? statements in the first table. However, attachment of the Default tree as an alternative to an L! stat¢ment
that always sficceeds is meaningless.

15.18.3 Thie RETURN statement

The RETURN statement is an extension-of the Default behaviour description capabilities. A RETURN statement shall onfly be
used in a D¢fault tree. It shall have-the syntax:

When the Default expansion oféa-tree is performed, execution of a RETURN statement will cause processing to continue at the
first alternafive in the set of.altérnatives that caused the Default behaviour to be attempted.

15.18.4 The ACTIVATE statement

The ACTIVATE statement allows the activation of one set of Default behaviours. Instead of being implicitly active far the
duration of the testease, defaults may be activated selectively by the ACTIVATE statement. Default behaviour thus actiyated
is attempted irrthe order in which it is specified by the ACTIVATE, e.g., ACTIVATE (Def_1, Def_2) will cause Def_1 o be

Daf 2D L. daf, lt baok . M dal
executed before Dt Wwhth-acratrrocnavioursnecaca:

The default behaviour specified in an ACTIVATE statement overrides any active default behaviour, including default
behaviour specified in a test case or test step header.

An ACTIVATE with an empty default reference list, i.e. ACTIVATE(), deactivates all default behaviour.
15.18.5 Defaults and tree attachment

Whenever tree attachment is used it is important to have a clear understanding of how Defaults apply both to the calling tree
and to the attached Test Step. In order to avoid hidden side-effects the Defaults that apply within an attached Test Step are
defined to be those specified in the table that defines that Test Step. Thus, if the Test Step is defined in the Test Step Library,
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then the Defaults that apply are specified in header of the Test Step behaviour table. Alternatively, if the Test Step is defined
locally in the same behaviour table as the calling tree, then the same Defaults apply to both the calling tree and the attached Test

Step.

In order to avoid multiple insertions of Defaults within a set of alternatives, the Default specified for a particular tree 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) pefore any of the tree’s attached Test Steps are expanded.

The gxpansion of Defaults is thus local to a single tree and comprises the attachment of the Default tree to the\bott
set of|alternatives within the tree (except the top set of alternatives for any tree other than the root tree of a Test C3

Defaylt expansion rules hold equally in the case where a set of alternatives contains an OTHERWISE-€vent.

EXAMPLE 103 - Locality of a Default against a Test Step:

bm of every
se).

TOP_TREE STEP TOP_TREE
A B A
+ STEP C B
D E C
D
STEP E
Default: STEP_DEF D
B
C
STEP_DEF
E
1: TOP_TREE attaches 2: STEP_DEF expanded 3: STEP expanded into
STEP, which has the De- into STEP TOP_TREE
fault STEP_DEF
EXAMPLE 104 - Locality of aDefault against a calling tree:
TOP_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: TOP_TREE attaches 2: TOP_DEF expanded into 3: STEP expanded into
STEP. TOP_TREE has the TOP_TREE TOP_TREE

Default TOP_DEF
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1: $TEP_1 and STEP_2 attach each oth-
er. STEP_1 has Default DEF_1. STEP_2

has|

NOTE 3 - such cyclic attachments are discouraged.

Default DEF_2.

STEP_1 STEP_1 STEP_1
Defauii: DEF_1 A A
A + STEP_2 C

+ STEP_2 B A

B El + STEP_2

B

DEF_1 STEP_2 El
E C D
- e + STEP_1 E2
STEP_2 D B
Dé¢fault: DEF_2 E2 El
C

+ STEP_1

D
DEF 2
E2

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

15.18.6 Tree Attachment, Defaults, Activate and Return

If the ACTVATE operation is used within a test case, the semantics of defaults and tree attachment can only be desdribed
dynamically rather than statically. Indeed, the operational semantics of defaults in Annex B are specified in terms of dynamic

on, one level at a time.

3: Afterotie expansion of the Default-free
STER_2'and one expansion of the De-
fault-free STEP_1

In this dyngmic semantic model, the specification of a listof defaults in the header is equivalent to prefixing the behaviour tree
with an AQTIVATE of that list of default trees. In a fest step, placing a default list in the header is equivalent to placifig an
of that list of default trees between eachialternative in the first level of alternatives and its subsequent behayiour.
If a test stgp is attached which has no defaults specified in the header, then the implied ACTIVATE operations haye no

parameters pnd hence deactivate all defaults,

Since behayiour subsequent to a tree attachment takes its defaults from the context of the calling tree rather than attachel test
step, tree attachment implies the insertion of an ACTIVATE after every non-terminating leaf node (i.e., one which dods not

assign a ve
being a RET
into the out

The effect g

Pr context.
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f a combinatiofi.of defaults and tree attachment is illustrated by the example test case shown in Example 106

ict) to restore the defaults'to those of the context in which the attachment was made. In the case of the leaf|node
URN, this implies ACTIVATE has to come before the RETURN to ensure that it takes effect before Jjumping|back
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EXAMPLE 106 - Example test case X-Defl to illustrate the meaning of defaults
Test Case Dynamic Test Step Dynamic Test Step Dynamic
Behaviour Behaviour Behaviour
Test Step Name :X-Defl Test Step Name :T1 Test Step Name T2
Group : Group : Group :
Purpose : Objective : Objective
Default :D1, D2 Default :D3, D4 Default
L | Behaviour o ply g | Behaviour 1o 0ty L | Behaviour oo e | v
Description Description Description
X A D
+T1 B E
Y C F
zZ
+T2

This ¢xample test case is equivalent to the one shown in Example 107, in which the list of defaults in the test casd header has

been feplaced by an ACTIVATE of the same list of defaults as the first TFCN statement of the behaviour tree.

EXAMPLE 107 - Alternative specification of example.test case X-Defl using ACTIVATE

Test Case Dynamic Behaviour

Test Step Name :X-Def1

Group :

Purpose

Default

L Behaviour Cref
Description

ACTIVATE(D1,D2)
X
+T1
Y
Z
+T2

The pfocessing-of an ACTIVATE sets the current default context. Progression to the next level of alternatives attadhes the list
of defpultArees in the current default context to the next level of alternatives.

Thus,

the‘evaluation of the example test case shown in Example 107 could progress as illustrated in Figure 8

irstly, the

ACTIVATE(D1,D2) statement is evaluated to set the default context to D1 and D2. Then, assuming that X matches, D1 and
D2 are attached at the same level of alternatives as T1. When T1 is then expanded, ACTIVATE(D3,D4) is inserted after the
first level of alternatives of that test step, and ACTIVATE(D1,D2) is inserted after the two leaf nodes in order to restore the
default context before the subsequent behaviour, Y, is reached. Assuming that A then matches, the defaults D1 and D2 are
attached redundantly at the same level of alternatives as the ACTIVATE; this is because the current default context is always
appended to the next level of alternatives, indiscriminately, even if the next level of alternatives consists of a construct or
pseudo-event which always matches. When the new ACTIVATE statement is evaluated, the default context is changed to that
applicable to test step T1. Then if B matches, the evaluation progresses to the ACTIVATE which restores the default context
back to that applicable to the root tree.
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X +T1
+T1 Y
Y +D1
Z P .D2
+T2 X matches
+D1
+D?2
Default Context = D1, D2 Default Context = D1, D2
A ACTIVATE(D3,D4)
ACTIVATE(D3,D4) B
B ACTIVATE(DJ,D2)
ACTIVATE(D1,D2) Y
> Y C
C ’ ACTIVATE(D1,D2)
A matches
Expanq +T1 ACTIVATE(D1,D2) Y
Y +D1
+D1 +D2
+D2
Default Context = D1, D2 Default Context = D1, D2
B ACTIVATE(D1,D2)
ACTIVATE(D1,D2) Y
___—_>
Y +D3
C B matches +D4
ACTIVATE(D1,D2
VATEDLDR Default Context = D3, D4
+D3
Evaluat P +D4 Evaluate
valuaie ACTIVA
ACTIVATE
Default Context = D3, D4 Y
+D1
+D2
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Default Context = D1, D2

Figure 8 - Possible progression of evaluation of example test case X-Defl
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Example 108 gives another example test case, this one mixing defaults specified in headers with an explicit ACTIVATE
statement and tree attachment.

EXAMPLE 108 - Example test case X-Def2 to illustrate the meaning of defaults and

ACTIVATE
Test Case Dynamic Behaviour Test Step l?ynamnc
Behaviour
Test Step Name :X-Def2 Test Step Name :T
Group : Group :
Purpose : Objective :
Default :D1 Default :D3
L Behaviour Cref | V L | Bebaviour | o ghy
Description Description
X Y
ACTIVATE(D2) Z
+T
S
+T
S
The pogression of the evaluation of this test case is illustrated in Figure'9: This shows the progression of the evaluation through
the twp main paths of the test case, showing that the default context applicable to the first S is determined by the ACTIVATE,
whereps the default context applicable to the second S is determined by the defaults specified in the test case header; neither of
these dlefault contexts for the S statements is affected by the preceding tree attachments.
Figurg 9 begins by showing the effect of expanding the attachment of T at the first level of alternatives plus the appending of

the inifial defaults. If X matches, the evaluation progresses via the ACTIVATE(D2) to the second occurrence of the pttachment
of T, with the default context changed to D2 and the attachment of D2 appended at the same level of alternatives as T. T is then
expanfled, remembering to insert the two ACTIVATE statement to set the test step default context and then restore the root tree
defaulf context. These changes in the defaultcontext are then shown in the next two stages of the evaluation, assuming that first
Y matthes and then Z. The result is S with' an alternative of the attachment of D2 being evaluated in default contex{ D2.

The alfernative path shown in Figure/9-starts with Y matching instead of X. This causes the progression into default dontext D3,
whereppon if Z matches the default context is restored to be D1. Thus, what is reached down this path of the progression is S
with ah alternative of the attachment of D1 being evaluated in default context D1.
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X
ACTIVATE(D?2)
+T
§ +T
Y S
AFTT\IATE(T\’I) t +D2
Z X matches
ACTIVATE(D1) and evaluate _
S ACTIVATE Default Context = D2
+D1
Expand T
Default Context = D1
Y matches Y
and evaluate ACTIVATE(D3)
ACTIVATE Z
ACTIVATE(D2)
S
+D2
Z
ACTIVATE(D1) Default Context = D2
D3 S Y matches
+ Default C _D3 and evaluate
efault Context =D ACTIVATE
VA
ACTIVATE(D2)
Z matches S
and evaluate +D3
ACTIVATE Default Context = D3
Z matches
and evaluate
' ACTIVATE
S S
+D1 +D2
Default Context = D1 Default Context = D2
Figure 9 - Possible progression of evaluation of example test case X-Def2

The progression of evaluation of example test cases in Figure 8 and Figure 9 has not shown the expansion of the default trees.
If when the default tree is expanded, it is found that the default tree or any associated local tree contains a RETURN construct,
this is equivalent to a label being placed at the head of the current set of alternatives with every RETURN construct being

replaced by an ACTIVATE, to restore the default context of the calling tree, followed by a GOTO construct to go to that new
label.

All leaf nodes, other than RETURN, of a default behaviour tree in which all local subtrees have been attached have no
subsequent behaviour and so they shall either set a verdict or result in a test case error.
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EXAMPLE 109 - Example test case X-Def3 to illustrate the meaning of defaults and RETURN

Test Case Dynamic Behaviour

Default Dynamic Behaviour

The g
the fi

L. Ng
redun
Then

Test Step Name :X-Def3 Default Name :D1
Group : Test Step Name
Purpose : Objective
Default :D1
L Behayio-ur Cref | V L Behayio.ur Cref | V
Description Description
X C
Y P D
RETURN
E
F

rogression of the evaluation of this example test case is illustrated in Figure, 10. Firstly, the default tree D1 if attached at
st level of alternatives of the root tree. D1 is then expanded. Since D1 dontains a RETURN statement, thik is a fairly
complex expansion. The top event in the level of alternatives at which the attichment occurs is labelled with a unidue label, L.
Sincef the attached tree is a default, its own internal default context is empty because defaults do not have their oyn defaults,
and therefore an ACTIVATE with no arguments is inserted after the first level of alternatives of the attached tree.|In addition
the RETURN statement is replaced by an ACTIVATE to restore the‘default context to D1, followed at the next levdl by GOTO

w, when this expanded tree is evaluated, if C matches,.jt.progresses to the ACTIVATE() statement togetijer with the
dant attachment of the default context, D1. The effect, of evaluating the ACTIVATE() is to empty the default context.
if D matches, the ACTIVATE(D]1) is evaluated to réstore the default context to D1. This leads to the GOTOQ statement

together with another redundant attachment of the default'context D1. The evaluation of the GOTO then returns the processing

to the
match

es for a pass, or C, followed by E, matches.for a fail.

state in which the label L was added. Evaluation will continue to cycle round this loop until either X, follpwed by Y,
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Default Context = D1

Expand D1, inserting ACTIVATE()
and replacing RETURN with a
label, ACTIVATE(D1) and a GOTO

L: X
Y
C
ACTIVATE()
D
ACTIVATE(D1
GOTO L
E

-

Default Context = D1

C matches

ACTIVATE()
D
ACTIVATE(D])
GOTO L,
E
+D1

Execute GOTO
(i.e. Return to L)

GOTO L
+D1

Default Context = D1

Evaluate
ACTIVATE

ACTIVATE(D1)

GOTOL

Default Context = empty

T D matches

-

Default Context = D1

Evaluate
ACTIVATE

D
ACTIVATE(D1)
GOTOL
E

Default Context = empty

Figure 10 - Possible progression of evaluation of example test case X-Def3

15.18.7 Deffaults and CREATE

Default behaviour 1s not inherited by test steps which are used in a CREATE operation, i.e. test steps which execute their
behaviour description in parallel with the MTC. Thus, the scope of Default behaviour in concurrent TTCN is always local to

the MTC or a PTC.

In instances when a test step is used in a CREATE operation, the Default behaviour specified in the test step header shall be
applied at the first level of indentation. This use of Defaults is consistent with the application of Defaults in test cases.

15.18.8 Defaults and CMs

Care must be taken when Default behaviour is applied to a set of alternatives which receive only CMs. This may cause PDUs
which arrive prior to receipt of the executed CM, or PDUs which are already in the PCO queue but not yet received, to be
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removed from the PCO queue.

16 Page continuation

16.1 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 (d.g., column
headgrs), shall be repeated on the next page. The complete header may or may not be repeated.

EXAMPLE 110 - A continued Test Suite Parameters table:

Test Suite Parameter Declarations
Parameter Name Type PICS/PIXIT Ref Comments
PAR1 INTEGER PICS question aa
PAR2 BOOLEAN PICS question bb
PAR3 IASString PIXIT question cc
Continued on next page page n
Continued from previous page page h+1

Test Suite Parameter Declarations

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

16.2 |Page continuation of dynamic behaviour tables
Whenit is necessary to continue a dynamic behaviour table, then either of the following two mechanisms can be uged:
a) modularization,

whgre some part of the behayiour of the tree is specified as a library (non-local) Test Step, thereby modularizing the tree and
redIcing the amount of-behaviour for the current proforma to that which will fit on a single page, or

b)

whdre, in the cas¢ of a dynamic behaviour table, in order to aid alignment of indentation levels, the following additional
infdrmation:shall be presented:

age continuation mechanism,

1) the level of indentation (enclosed in square brackets) of the last TTCN statement before the page split occyrs, shall be
printed before the words "Continued on next page".

2) on the continued page, the level of indentation (enclosed in square brackets) of the first TTCN statement in the contin-
ued table, shall be printed after the words "Continued from previous page".

It may be necessary in the case of lengthy Test Cases to indent to a different level than the stated one. In such cases the
stated level of indentation enclosed in square brackets will be aligned with the chosen indentation 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.
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Annex A
(normative)

Syntax and static semantics of TTCN

A.1 Intrpduction

This annex

and a machjne processable form (TTCN.MP). For the human user the graphical form of TTCN, the TTCN.GR ,-takes adv4

of an easil)
TTCN.MP

a) to pro
b) to act
c) toeas
d) other
NOTE - Au

This annex

A.2 Conjventions for the syntax description

A.2.1 Syn
Table A.1 ¢

In the meta
“(abc def) |

defines the syntax and the static semantics of TTCN. There are two forms of TTCN, a graphical form (T;FCN

understood visual interpretation. However, TTCN.GR does not readily lend itself to machine processing
addresses this problem and serves the following purposes:

vide a formal syntax for TTCN in BNF;

as a transfer syntax;

e automated derivation of ETSs from ATSs;

machine processing.

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

factic metanotation

efines the metanotation used to specify the extended-form of BNF grammar for TTCN (henceforth called BN

Table A.9 - The TTCN.MP Syntactic Metanotation

RE is-defined to be

abc xyz“\~abc followed by xyz

I alternative

[abe] 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
abc a terminal symbol abc

"abc" a terminal symbol abc

hotation, coricatenation binds more tightly than the alternative operator. Hence “abc def | ghi jk1” is equivalg
(ghijkD?>.

© ISO/IEC

[.GR)
ntage
. The

F):

nt to

A22TTC

NP lefiniti

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.111 - TS_PARGdcls ::= $Begin_TS_PARdcls {TS_PARdcl}+ $End_TS_PARdcls

Normally, these productions contain at least one mandatory component.

A.2.2.2 Both sets of lines of a table and individual lines (i.e., sets of fields in a table) are represented by productions of the kind:

134

$KEYWORD ... ... ... ... ... $End_KEYWORD
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A.2.2.3 Individual fields in a line are represented by:
$KEYWORD ... .... ... ... ... vt e

There is no closing keyword.

EXAMPLE A.113 - TS_Parlid ::= $TS_Parld TS_Parldentifier

EXAMPEE AT H=—TFSParfidentifier —Tdemtifier
A.2.2.4 Sets of tables, up to and including the test suite, are represented by productions of the kind:

$KEYWORD ... .... ... ... ... $End_KEYWORD
EXAMPLE A.115 - ASP_TypeDefs ::= $ASP_TypeDefs [TTCN_ASP_TypeDefs] [ASN1_ASP TypeDefs]

A.2.2.5 All other productions defining non-terminal symbols have no keywords at the beginning or the end of th
exprgssion.

EXAMPLE A.116 - TimerlIdentifier ::= Identifier
A.2.2.6 When parsing TTCN.MP, any symbol not allowed within an identifier may-denote the end of an identif;

cases

$End_ASP_TypeDefs

in which it is necessary to insert a meaningless character at the end of an-identifier in order to separate it fj

e right-hand

er. In those
om another

identffier or keyword (e.g. when an identifier is followed by a keyword suckas BY or OR) then the recommendegl separators

are sfj

ace and tab characters.
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A.3 The TTCN.MP syntax productions in BNF

A.3.1 TTCN Specification

1

TTCN_Specification ::= TTCN_Module | Suite

A.3.2 TTCN Module
2 TTCN_Module ::= $TTCN_Module TTCN_Moduleld TTCN_ModuleOverviewPart [TTCN_ModuleImportPart]
[DeclarationsPart] [ConstraintsPart] [DynamicPart] $End_TTCN_Module
3 CN_Moduleld ::=$TTCN_Moduleld TTCN_Moduleldentifier
4 CN_Moduleldentifier ::= Identifier

A.3.2.1 TTCN Module Overview Part

A.3.2.1.1 TTCN Module Exports

10
11
12
13

14
15

16

17
18

CN_ModuleOverviewPart ::= $TTCN_ModuleOverviewPart TTCN_ModuleExports [TTCN_ModuleStructure]
[TgstCaselndex] [TestStepIndex] [Defaultindex] $End_TTCN_ModuleOverviewPart

CN_ModuleExports ::= $Begin_TTCN_ModuleExports TTCN_Moduleld [TTCN_ModuleRef] [TTCN_ModuleObjective]
[StandardsRef] [PICSref] [PIXITref] [TestMethods] [Comment] ExportedObjects [Comment}-$End_TTCN_ModuleExports

TTCN_ModuleRef ::= $STTCN_ModuleRef BoundedFreeText

TTCN_ModuleObjective ::= STTCN_ModuleObjective BoundedFreeText

ExportedObjects ::= $ExportedObjects {ExportedObject} $End_ExportedObjects

ExjportedObject ::= $ExportedObject Objectld ObjectType [Sourcelnfo] {€omment] $End_ExportedObject
Otjectld ::= $ObjectId ObjectIdentifier

Ohjectldentifier ::= Identifier | ObjectTypeReference

ObjectTypeReference ::= Identifier "[" Identifier "]"

/* §TATIC SEMANTICS - The first Identifier is a NamedNumber or-an Enumeration and the Identifier contained in brackets is the name of the
corfesponding type. */

ObjectType ::= $ObjectType TTCN_ObjectType
TTCN_ObjectType ::= SimpleType_Object | StructType_Object | ASN1_Type_Object | TS_Op_Object | TS_Proc_Object |
TS| Par_Object | SelectExpr_Object | TS_Const_Object | TS_Var_Object | TC_Var_Object | PCO_Type_Object |
PJO_Object | CP_Object | Timer_Object | TComp_Object | TCompConfig_Object | TTCN_ASP_Type_Object |
ASN1_ASP_Type_Object | TTCN_PDU_Type_Object | ASN1_PDU_Type_Object | TTCN_CM_Type_Object |
ASN1_CM_Type_Object | EncodingRule_Object | EncodingVariation_Object | InvalidFieldEncoding_Object | Alias_(Qbject
| StructTypeConstraint_Objeet | ASN1_TypeConstraint_Object | TTCN_ASP_Constraint_Object |
ASN1_ASP_Constraint_Object | TTCN_PDU_Constraint_Object | ASN1_PDU_Constraint_Object |
N_CM_Constraint=Object | ASN1_CM_Constraint_Object | TestCase_Object | TestStep_Object | Default_Obje¢t |
NamedNumber_Object, HEnumeration_Object

Sofircelnfo ::= $Sourcelnfo (Sourceldentifier | ObjectDirective)
/* §TATIC SEMANTICS - The Sourceldentifier is the name of the original source object . */

Sopirceldentifier ::= Suiteldentifier | TTCN_Moduleldentifier
ObjjectDirective ::= Omit | EXTERNAL

A.3.2.1.2 TTCN Module Structure

19

TTCN_ModuleStructure ::= $Begin_ TTCN_ModuleStructure Structure&Objectives [Comment]
$End_TTCN_ModuleStructure

A.3.2.2 TTCN Module Import Part

20

136

TTCN_ModulelmportPart ::= $TTCN_ModuleImportPart [ExternalObjects] [ImportDeclarations]
$End_TTCN_ModuleImportPart
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A.3.2.2.1 External Objects

21
22
23
24
25
26

A.3.2.2.2 Import Declarations

27
28
29
30
31

32
33
34
35
36,
37
38

A3
39

40
41

A.3.3
42

A3.3
43

A33
44
45

B Test suite

.1 The Test Suite Overview

.2 Test Suite Index

2.1 The Imported Object Info

46
47

—PRageNumber=="Numb
== Nuber

ExternalObjects ::= $Begin_ExternalObjects [ExternalGroupld] {ExternalObject}+ [Comment] $End_ExternalObjects
ExternalGroupld ::= $ExternalGroupld ExternalGroupldentifier

ExternalGroupldentifier ::= Identifier

ExternalObject ::= $ExternalObject ExternalObjectld ObjectType [Comment] $End_ExternalObject
ExternalObjectld ::= $ExternalObjectld ExternalObjectIdentifier

E . P

ImportDeclarations ::= $ImportDeclarations {ImportsOrGroup}+ $End_ImportDeclarations
ImportsOrGroup ::= Imports | ImportsGroup

ImportsGroup ::= $ImportsGroup ImportsGroupld {ImportsOrGroup}+ $End_ImportsGroup
ImportsGroupld ::= $ImportsGroupld ImportsGroupldentifier

Imports ::= $Begin_Imports Sourceld [ImportsGroupRef] [SourceRef] [StandardsRef] [Cémment] ImportedObjects [Comment]
$End_Imports

Sourceld ::= $Sourceld Sourceldentifier

ImportsGroupRef ::= $ImportsGroupRef ImportsGroupReference

ImportsGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/*] {ImportsGroupldentifier “/”’}
ImportsGroupldentifier ::= Identifier

SourceRef ::= $SourceRef BoundedFreeText

ImportedObjects ::= $ImportedObjects {ImportedObject }+ $End. ImportedObjects

ImportedObject ::= $ImportedObject Objectld ObjectType [Sourcelnfo] [Comment] $End_ImportedObject

Suite ::= $Suite Suiteld SuiteOverviewPart [ImportPart] DeclarationsPart ConstraintsPart DynamicPart $End_Suite
/* STATIC SEMANTICS - Suiteld shall be the same as’the Suiteld declared in TestSuiteStructure table (Suite Structure). */

Suiteld ::= $Suiteld Suiteldentifier

Suiteldentifier ::= Identifier

SuiteOverviewPart::= $SuiteOverviewPart [TestSuiteIndex] SuiteStructure TestCaseIndex [TestStepIndex] [Defaultlpdex]
[TestSuiteExports] $End_SuiteOverviewPart

TestSuiteIndex,:='$Begin_TestSuiteIndex {ObjectIinfo} [Comment] $End_TestSuiteIndex

Objectlnfo ::= $ObjectInfo Objectld ObjectType Sourceld OrigObjectld [PageNum] [Comment] $End_ObjectInfo
PageNum ::= $PageNum PageNumber

OrigObjectld ::= $0rigObjectId Objectldentifier

A.3.3.3 Test Suite Structure

48

49
50
51

SuiteStructure ::= $Begin_SuiteStructure Suiteld StandardsRef PICSref PIXITref TestMethods [Comment] Structure&Objectives
[Comment] $End_SuiteStructure

StandardsRef ::= $StandardsRef BoundedFreeText
PICSref ::= $PICSref BoundedFreeText
PIXITref ::= $PIXITref BoundedFreeText
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52 TestMethods ::= $TestMethods BoundedFreeText

53 Comment ::= $Comment [BoundedFreeText]

54  Structure&Objectives ::= $Structure& Objectives {Structure&Objective} $End_Structure&Objectives

55  Structure&Objective ::= $Structure&Objective TestGroupRef SelExprld Objective $End_Structure&Objective
56  SelExprld ::=$SelectExprld [SelectExprldentifier]

A.3.3.4 Test Case Index

/* NOTE - Collective comments may be used in this table according to Figure 2. */

58 CollComment ::= $CollComment [BoundedFreeText]

59 Casplndex ::= $CaseIndex TestGroupRef TestCaseld SelExprld Description $End_CaseIndex
/* STATIC SEMANTICS - Test Cases shall be listed in the order that they exist in the dynamic part. */

/* STATIC SEMANTICS - An explicit TestGroupReference shall be provided for the first TestCase of each TestGroup./*/
/* STATIC SEMANTICS - An explicit TestGroupReference shall be provided for each TestCase that immediately.follows a TestGroup. */

60 DesIription ::= $Description BoundedFreeText

A.3.3.5 Test Step Index

61 Tes{StepIndex ::= $Begin_TestStepIndex {[CollComment] StepIndex} [Comment] $End\TestStepIndex
/* NPTE - Collective comments may be used in this table according to Figure 2. */

62  StefIndex ::= $StepIndex 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. */
/* STATIC SEMANTICS - An explicit TestStepGroupReference shall be provided'for the first TestStep of each TestStepGroup. */
/* STATIC SEMANTICS - An explicit TestStepGroupReference shall be provided for each TestStep that immediately follows a TestStepGroup. */

A.3.3.6 Default Index
63 DefgultIndex ::= $Begin_DefaultIndex {[CollComment] DéfIndex} [Comment] $End_DefaultIndex
/* NOTE - Collective comments may be used in this table accerding to Figure 2. */
64  DefIndex ::= $DefIndex 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 DefaaltGroupReference 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.3.3.7 Test Suite Exports
65  TestSuiteExports::= $Begin\TFestSuiteExports ExportedObjects [Comment] $End_TestSuiteExports

<

A.3.3.8 Thg Import Part
66  ImpgrtPart ::= $ImportPart ImportDeclarations $End_ImportPart

A.3.3.9 Thd Declarations Part

67 DeclprationsPart ::= $DeclarationsPart Definitions Parameterization&Selection Declarations ComplexDefinitions
$End_DeclarationsPart

A.3.3.10 Definitions

A.3.3.10.1 General
68  Definitions ::= [TS_TypeDefs] [EncodingDefs] [TS_OpDefs] [TS_ProcDefs]

A.3.3.10.2 Test Suite Type Definitions

69 TS_TypeDefs ::= $TS_TypeDefs [SimpleTypeDefsOrGroup] [StructTypeDefs] [ASN1_TypeDefs] [ASN1_TypeRefsOrGroup]
$End_TS_TypeDefs
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A3.3.

70
71
72
73

10.3 Simple Type Definitions
SimpleTypeDefsOrGroup ::= SimpleTypeDefs | SimpleTypeGroup
SimpleTypeGroup ::= $SimpleTypeGroup SimpleTypeGroupld {SimpleTypeDefsOrGroup}+ $End_SimpleTypeGroup
SimpleTypeGroupld ::= $SimpleTypeGroupld SimpleTypeGroupldentifier

SimpleTypeDefs ::= $Begin_SimpleTypeDefs [SimpleTypeGroupRef] {[CollComment] SimpleTypeDef}+ [Comment]
$End_SimpleTypeDefs
/* NOTE - Collective comments may be used in this table according to Figure 2. */

74
75
76
77

78
79
80

81

82

83

84
85

86

87
88
89
90

A33
91
92

S1mple I'ypeGroupKert = $dS1mpleTypeGroupRel SimpleTypeGroupRelference
SimpleTypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] { SimpleTypeGroupldentifier </}
SimpleTypeGroupldentifier ::= Identifier

SimpleTypeDef ::= $SimpleTypeDef SimpleTypeld SimpleTypeDefinition [PDU_FieldEncoding] [Comment]
$End_SimpleTypeDef

SimpleTypeld ::= $SimpleTypeld SimpleTypeldentifier
SimpleTypeldentifier ::= Identifier

SimpleTypeDefinition ::= $SimpleTypeDefinition Type&Restriction
/* STATIC SEMANTICS - There shall be no recursive references (neither directly nor indirectly)in’Type&Restriction. */

Type&Restriction ::= Type [Restriction]
/* STATIC SEMANTICS - Type shall be either PredefinedType or SimpleType. */

Restriction ::= LengthRestriction | IntegerRange | SimpleValueList
/* STATIC SEMANTICS - The set of values defined by Restriction shall be a tru€ subset of the values of the base type. */

LengthRestriction ::= SingleTypeLength | RangeTypeLength
/* STATIC 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. %/

SingleTypeLength ::= "[" Number "]"
RangeTypeLength ::= "[" LowerTypeBound To UpperFypeBound "]"

/* STATIC SEMANTICS - LowerTypeBound shall be 4 non-negative number. */
/* STATIC SEMANTICS - LowerTypeBound shall.be less than UpperTypeBound. */

IntegerRange ::= "(" LowerTypeBound Fo-UpperTypeBound ")"
/* STATIC SEMANTICS - LowerTypeBound-shall be less than UpperTypeBound. */

LowerTypeBound ::= [Minus] Number | Minus INFINITY

UpperTypeBound ::= [Minug]"Number | INFINITY

To =:=TOI"."

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

/* STATIC SEMANTICS - If Minus is used in SimpleValueList then LiteralValue shall be a number. */
/* STATIC SEMANTICS - The LiteralValues shall be of the base type and shall be a true subset of the values defined by the base typg. */

10.4 Structured Type Definitions
StructTypeDefs ::= $StructTypeDefs {StructTypeDefOrGroup}+ $End_StructTypeDefs

StruetTypeDefOrGroup ::= StructTypeDef | StructTypeGroup

93
94
95

96
97
98

StructI'ypeGroup = $StructTypeGroup StructTypeGroupld {StructTypeDefOrGroup }+ $End_StructTypeGroup
StructTypeGroupld ::= $StructTypeGroupld StructTypeGroupldentifier

StructTypeDef ::= $Begin_StructTypeDef Structld [StructTypeGroupRef] [EncVariationld] [Comment] ElemDcls [Comment]
$End_StructTypeDef

Structld ::= $Structld Structld&Fullld
Structld&Fullld ::= Structldentifier [Fullldentifier]

Fullldentifier ::= "(" BoundedFreeText ")"
/* STATIC SEMANTICS - Some TTCN objects allow names, as given in the appropriate protocol standard to be abbreviated. If an abbreviation is
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99

100
101
102
103
104
105
106
107
108

A.3.3.10.§ ASN.1 Type Definitions
3§N1_TypeDefs ::= SASN1_TypeDefs {ASN1_TypeDefOrGroup}+ $End_ASN1_TypeDefs
A8§N1_TypeDefOrGroup ::= ASN1_TypeDef | ASN1_TypeGroup

109
110
111
112
113

114
115
116
117
118
119
120
121

122

140

used then Fullldentifier shall be given in the declaration of the object. */

Structldentifier ::= Identifier

StructTypeGroupRef ::= $StructTypeGroupRef StructTypeGroupReference
StructTypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {StructTypeGroupldentifier “/”}

StructTypeGroupldentifier ::= Identifier

ElemDcls ::= $ElemDcls {ElemDcl}+ $End_ElemDcls
ElemDcl ::= $ElemD ~mld ElemTvpe [PD ald
Eld
El¢mId&Fullld ::= Elemldentifier [Fullldentifier]
El¢mlIdentifier ::= Identifier

El¢mType ::= $ElemType Type&Attributes

I*
/*

ASN1_TypeGroupld ::= $ASN1_TypeGroupld ASN1_TypeGroupldentifier
§N1_TypeDef ::= $Begin_ASN1_TypeDef ASN1_Typeld [ASN1_TypeGroupRef] [EncVariationld] [Comment]
N

A94N1_Typeld ::= $ASN1_Typeld ASN1_Typeld&Fullld

A9N1_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]

ASN1_Typeldentifier ::= Identifier

A$N1_TypeGroupRef ::= $ASN1_TypeGroupRef ASN1_TypeGroupReference

A$N1_TypeGroupReference ::= [(Suiteldentifier \[TCN_Moduleldentifier) “/”] { ASN1_TypeGroupldentifier “/”’}
AS$NI1_TypeGroupldentifier ::= Identifier

/*

4N1_Type&LocalTypes ::= ASN1-Type {ASN1_LocalType}

mld ::= $Elemld ElemId&Fullld

BTATIC SEMANTICS - There shall be no recursive references (neither directly nor indirectly) in Type&Attributes(*/
BTATIC SEMANTICS - A structure element Type shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier;’or PDU. */

3N1_TypeGroup ::= $ASN1_TypeGroup ASN1_TypeGroupld {ASN1_TypeDefOrGroup}+ $End_ASN1_TypeGroup

N1_TypeDefinition [Comment] $End_ASN1_TypeDef

§N1_TypeDefinition ::= $ASN1_TypeDefinition ASN1_Type&LocalTypes $End_ASNI1_TypeDefinition

BPTATIC SEMANTICS - Types reférredto from the ASN1_Type definition shall be defined in other ASN.1 type definition tables, be def

lined by

ref¢rence in the ASN.1 type reference table or be defined locally (i.e., ASN1_LocalTypes) in the same table, following the first type definitjon. */

/*

A§N1_Type ::= Type

/*

Fof the purposes of TTCN, the production in ISO/IEC 8824-1: 1994 which states:

is

$TATIC SEMANTICS - ASN1-EocalTypes shall not be used in other parts of the test suite. */

REFERENCE - Where\Type is a non-terminal defined in ISO/IEC 8824-1: 1994:
Type 5=.BuiltinType | ReferencedType | ConstrainedType

SubtypeElements ::= SingleValue | ConstrainedSubtype | ValueRange | PermittedAlphabet | SizeConstraint | TypeConstraint
InnerTypeConstraint
rpdefined to be

SubtypeElements ::= SingleValue | ConstrainedSubtype | ValueRange | PermittedAlphabet | SizeConstraint | TypeConstraint

InnerTypeConstraint | ASN1_Encoding

This means that ASN1_Encoding can be applied anywhere that a TypeConstraint can be applied: to the whole of an ASN1_Type or any ASN.1 Type
within the ASN1_Type or to a SET OF or SEQUENCE OF type (by placing the ASN1_Encoding in parentheses immediately after the keyword SET
or SEQUENCE - unlike for a SizeConstraint in such a position, the parentheses are required since there is no backwards compastibility argument for
allowing their omission).

For the purpose of TTCN, the following productions in ISO/IEC 8824-1: 1994:
BuiltinValue ::=

BitStringType |
BooleanType |
CharacterStringType |
ChoiceType |
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EmbeddedPDUType |
EnumeratedType |
External Type |
InstanceOfType |
IntegerType |
NullType |
ObjectClassFieldType |
ObjectldentifierType |
OctetStringType |
RealType |

ISO/IEC 9646-3: 1998 (E)

SequenceType |
SequenceOfType |
SetType |
SetOfType |
TaggedType

ReferencedType ::=

DefinedType |
UsefulType |
SlectionType |
TypeFromObject |
ValueSetFromObjects

RefinedType ::=

Externaltypereference |
typereference |
ParameterizedType |

ParameterizedValueSetType

Elements ::=

SubtypeElements |
ObjectSetElements |
“(* ElementSetSpec “)”

are redefined to be

BuiltinValue ::=

BitStringType |
BooleanType |
CharacterStringType |
ChoiceType |
EmbeddedPDUTypel
EnumeratedType |
External Type |
IntegerTypé.|
NullType.l
ObjectldentifierType |
OctetStringType |
RealType |
SequenceType |
SequenceOfType |
SetType |

SetOfType |

T"gge’”'yp"

ReferencedType ::=

DefinedType |
UsefulType |
SlectionType |

RefinedType ::=

Elements ::=

Externaltypereference |
typereference |
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123

SubtypeElements |
“(“ ElementSetSpec ) */

/* STATIC SEMANTICS - Each terminal type reference used within the Type production shall be one of the following: ASN1_LocalType
typereference, TS_Typeldentifier or PDU_Identifier. */
/* STATIC SEMANTICS - ASN.1 type definitions used within TTCN shall not use external type references as defined in ISO/IEC 8824-1: 1994, */

ASNI_LocalType ::= Typeassignment

/* REFERENCE - Where Typeassignment is a non-terminal defined in ISO/IEC 8824-1: 1994. */
/* STATIC SEMANTICS - ASN.1 type definitions used within TTCN shall not use external type references as defined in ISO/IEC 8824-1: 1994, */

A.3.3.10.6

124
125

126

127

128
129

130
131

132
133

A.3.3.10.7

134
135
136
137
138
139

140
141

142
143
144
145
146

142

AS

AS
$E

ASN
ASN

SN.1 Type Definitions by Reference
1_TypeRefsOrGroup ::= ASN1_TypeRefs | ASN1_TypeRefsGroup

1_TypeRefsGroup ::= $ASN1_TypeRefsGroup ASN1_TypeRefsGroupld { ASN1_TypeRefsOrGroup}+
_ASN1_TypeRefsGroup

1_TypeRefsGroupld ::= $ASN1_TypeRefsGroupld ASN1_TypeGroupldentifier

$Enfd_ASN1_TypeRefs

/* NOTE - Collective comments may be used in this table according to Figure 2. */

AS)

ASN
$En|
/* S
ASN

Typ

N1_TypeRefsGroupRef ::= $ASN1_TypeRefsGroupRef ASN1_TypeGroupReference

1_TypeRef ::= $ASN1_TypeRef ASNI1_Typeld ASN1_TypeReference ASN1_Moduleld [EncVariationId] [Comment]

d_ASN1_TypeRef

ATIC SEMANTICS - ASNI1_Typeld shall not be specified with a Fullldentifier. */
1_TypeReference ::= $ASN1_TypeReference TypeReference
Reference ::= typereference

/* REFERENCE - Where typereference is a non-terminal defined in ISO/IEC 8824-1: 1994. */

/* ST
impol

ASN
ASN
/* RH
/* ST

TS_
TS_
TS_
TS_

TS_(

TS_

1_Moduleld ::= $ASN1_Moduleld ASN1_Moduleldentifier

1_Moduleldentifier ::= Moduleldentifier

FERENCE - Where Moduleldentifier is a non-terminal°defined in ISO/IEC 8824-1: 1994. */

ATIC SEMANTICS - Moduleldentifier shall b€ unique within the domain of interest. */

[est Suite Operation Definitions

DpDefs ::= $TS_OpDefs {TS_OpDefOrGroup }+ $End_TS_OpDefs

DpDefOrGroup ::= TS_OpDef | FS_OpDefGroup

pDefGroup ::= $TS_OpDefGroup TS_OpDefGroupld {TS_OpDefOrGroup}+ $End_TS_OpDefGroup
pDefGroupld ::= $TS_OpDefGroupld TS_OpDefGroupldentifier

pDefGroupldentifief ::= Identifier

pDef ::= $Begin_TS_OpDef TS_Opld [TS_OpGroupRef] TS_OpResult [Comment] TS_OpDescription [Comment]

$En

_TS_OpDef

TS_Qpld<:=$TS_Opld TS_Opld&ParList

TS_Qpld&ParList ::= TS_Opldentifier [FormalParList]
/* STATIC SEMANTICS - A Test Suite Operation formal parameter Type shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or

ASP_

1_TypeRefs ::= $Begin_ASN1_TypeRefs [ASN1_TypeRefsGroupRef] {[CollComment] ASN1-TypeRef}+ [Comment

ATIC SEMANTICS - If the ASN.1 type definition has a reference to another type in the same ASN.1 Module, the referenced type is imp!
rted (in the same way as for a TTCN module). */

© ISO/IEC

icitly

Identifier, or the meta-type PDU*/

TS_Opldentifier ::= Identifier

TS_OpGroupRef ::= $TS_OpGroupRef TS_OpGroupReference

TS_OpGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {TS_OpGroupldentifier “/”’}
TS_OpGroupldentifier ::= Identifier

TS_OpResult ::= $TS_OpResult TypeOrPDU
/* STATIC SEMANTICS - TypeOrPDU shall be a Predefined Type, TS_Typeldentifier, PDU_Identifier or ASP_Identifier, or the meta-type PDU. */
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147

TS_OpDescription ::= $TS_OpDescription BoundedFreeText

A.3.3.10.8 Test Suite Operation Procedural Definitions

148 TS_ProcDefs ::= $TS_ProcDefs {TS_ProcDefOrGroup}+ $End_TS_ProcDefs

149 TS_ProcDefOrGroup ::= TS_ProcDef | TS_ProcDefGroup

150 TS_ProcDefGroup ::= $TS_ProcBefGroup TS_ProcDefGroupld {TS_ProcDefOrGroup}+ $End_TS_ProcDefGroup

151 TS_ProcDefGroupld ::= $TS_ProcDefGroupld TS_ProcDefGroupldentifier

15— TS—ProcbefGroupidemntitier ~=fdemifter

15B TS_ProcDef ::= $Begin_TS_ProcDef TS_Procld [TS_ProcGroupRef] TS_ProcResult [Comment] TS_ProcDescfiption [Comment]
$End_TS_ProcDef
/* LEXICAL REQUIREMENT - Comments may be embedded within TS_ProcDescription by enclosing them within 7% and "*/" but may not be
nested. They may be carried within TTCN.MP but shall be removed before parsing the TTCN.MP. */

15¢ TS_Procld ::= $TS_Procld TS_Procld&ParList

15p TS_Procld&ParList ::= TS_Procldentifier [FormalParList]
/* STATIC SEMANTICS - A procedural Test Suite Operation formal parameter Type shall be a Predefiled Fype, TS_Typeldentifier, HDU_Identifier
or ASP_Identifier, or the meta-type PDU*/

15p TS_Procldentifier ::= Identifier

15 TS_ProcGroupRef ::= $TS_ProcGroupRef TS_ProcGroupReference

158 TS_ProcGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/7],{ TS_ProcGroupldentifier “/”’}

159 TS_ProcGroupldentifier ::= Identifier

169 TS_ProcResult ::= $TS_ProcResult TypeOrPDU
/* STATIC SEMANTICS - TypeOrPDU shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or ASP_Identifier, or the metji-type PDU. */

16] TS_ProcDescription ::= $TS_ProcDescription TS_OpProcDef$End_TS_ProcDescription

162 TS_OpProcDef ::= [VarBlock] ProcStatement
/* NOTE - Comments are allowed within TS_OpProcDef, starfing with “/*”” and ending with “*/”, but it is assumed that these commen{s are removed
before the syntax is parsed. Hence the BNF does not include\the syntax of such embedded comments. */

163 VarBlock ::= VAR VarDcls ENDVAR

164 VarDcls ::= {VarDcl SemiColon}

163 VarDcl ::= [STATIC] Varldentifiers Colon TypeOrPDU [Colon Value]

166 Varldentifiers ::= Varldentifier {Comma Varldentifier}

167 Varldentifier ::= Identifier

163 ProcStatement ::= ReturnValtreStatement | Assignment | IfStatement | WhileLoop | CaseStatement | ProcBlock

169 ReturnValueStatement. s RETURNVALUE Expression

17¢ IfStatement ::= IF.Expression THEN {ProcStatement SemiColon}+ [ELSE {ProcStatement SemiColon}+] ENDIF

171 WhileLoop ::£ WHILE Expression DO {ProcStatement SemiColon}+ ENDWHILE

173 CaseStatement ::= CASE Expression OF {CaseClause SemiColon}+ [ELSE {ProcStatement SemiColon}+] ENDCASE

173 CaseClause ::= IntegerLabel Colon ProcStatement

174 IntegerLabel ::= Number | TS_Parldentifier | TS_Constldentifier

173—ProeBlock—+=BEGIN{ProcStatement-SemiColon)+END-

A.3.3.11 Parameterization and Selection

A.3.3.11.1 General

176

Parameterization&Selection ::= [TS_ParDclsOrGroup] [SelectExprDefsOrGroup]

A.3.3.11.2 Test Suite Parameter Declarations

177
178

TS_ParDclsOrGroup ::= TS_ParDcls | TS_ParDclsGroup
TS_ParDclsGroup ::= $TS_ParDclsGroup TS_ParDclsGroupld {TS_ParDclsOrGroup}+ $End_TS_ParDeclsGroup
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179
180
181

182
183
184
185
186
187
188

189
190

191

A.3.3.11.3 [Fest Case Selection Expression Definitions

192
193

194
195
196

197
198
199
200
201
202
203
204

TS_ParDclsGroupld ::= $TS_ParDclsGroupld TS_ParDclsGroupldentifier

TS_ParDclsGroupldentifier ::= Identifier

TS_ParDcls ::= $Begin_TS_ParDcls [TS_ParGroupRef] {[CollComment] TS_ParDcl}+ [Comment] $End_TS_ParDcls
/* NOTE - Collective comments may be used in this table according to Figure 2. */

TS_ParGroupRef ::= $TS_ParGroupRef TS_ParGroupReference
TS_ParGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] {TS_ParGroupldentifier “/”}
TS_ParGroupldentifier ::= Identifier

TS_|ParDcl ::= $TS_ParDcl TS_Parld TS_ParType [TS_ParDefault] PICS_PIXITref [Comment] $End_TS_ParDcl
TS_|Parld ::= $TS_ParlId TS_Parldentifier
TS_|Parldentifier ::= Identifier

TS_[ParType ::= $TS_ParType TypeOrPDU
/* STATIC SEMANTICS - TypeOrPDU shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or ASP_Identifiér) or the meta-type H

TS_|ParDefault ::= $TS_ParDefault [DefaultValue]

DefpultValue ::= Expression
/* STATIC SEMANTICS - DefaultValue shall not contain TS_Variables or TC_Variables and shall resolve to a constant value. */
/* OPERATIONAL SEMANTICS - DefaultValue shall evaluate to an element of its declared type. */.

PICB_PIXITref ::= $PICS_PIXITref BoundedFreeText

SeldctExprDefsOrGroup ::= SelectExprDefs | SelectExprDefsGroup

SelectExprDefsGroup ::= $SelectExprDefsGroup SelectExprDefsGroupld){ SelectExprDefsOrGroup } +
$End_SelectExprDefsGroup

SelectExprDefsGroupld ::= $SelectExprDefsGroupld SelectExprDefsGroupldentifier
SelefctExprDefsGroupldentifier ::= Identifier

SelectExprDefs ::= $Begin_SelectExprDefs [SelectExprGroupRef] {[CollComment] SelectExprDef}+ [Comment]
$End_SelectExprDefs

/* NDTE - Collective comments may be used in this table-according to Figure 2. */

Selg¢ctExprGroupRef ::= $SelectExprGroupRef)SelectExprGroupReference

SelgctExprGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {SelectExprGroupldentifier “/”}
SeldgctExprGroupldentifier ::= Identifier

SeleptExprDef ::= $SelectExprDef*SelectExprld SelectExpr [Comment] $End_SelectExprDef

SeleptExprld ::= $SelectExprid-SelectExprldentifier

SeleptExprldentifier ::= Identifier

SeleftExpr ::= $SelectExpr SelectionExpression

SeleftionExpression ::= Expression

/* STATIC SEMANTICS - SelectionExpression shall only contain LiteralValues, TS_Parldentifiers, TS_Constldentifiers and
SeleqtExprldentifiers*/

© ISO/IEC
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/* OFERATIONAL SEMANTICS - SelectionExpression shall evaluate to a specific BOOLEAN value. */
/* S'I 1 1 1 ire 1 1 o o
Expression. */

A IVIADN = xpre on sSha DO g = efe neither d RO ndire o-th

A.3.3.12 Declarations

A.3.3.12.1 General

205

144

Declarations ::= [TS_ConstDclsOrGroup] [TS_ConstRefsOrGroup] [TS_VarDclsOrGroup] [TC_VarDclsOrGroup]
[PCO_TypeDclsOrGroup] [PCO_DclsOrGroup] [CP_DclsOrGroup] [TimerDclsOrGroup] [TCompDclsOrGroup
TCompConfigDcls]

/* STATIC SEMANTICS - PCOs shall be optional */
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A.3.3.12.2 Test Suite Constant Declarations

206
207
208
209
210

A.3.3.12.3 Test Suite Constant Declarations by Reference

22D
22
220
228
2214

22p
22p

22f
228

A.3.3: 124 Fest-Suite-Variable Declarations

229
230
231
232
233

234

TS_ConstDclsOrGroup ::= TS_ConstDcls | TS_ConstDclsGroup

TS_ConstDclsGroup ::= $TS_ConstDclsGroup TS_ConstDclsGroupld {TS_ConstDclsOrGroup}+ $End_TS_ConstDclsGroup
TS_ConstDclsGroupld ::= $TS_ConstDclsGroupld TS_ConstDclsGroupldentifier

TS_ConstDclsGroupldentifier ::= Identifier

TS_ConstDcls ::= $Begin_TS_ConstDecls [TS_ConstGroupRef] {[CollComment] TS_ConstDcl}+ [Comment]
End TS ConstDcls
/* NOTE - Collective comments may be used in this table according to Figure 2. */

TS_ConstGroupRef ::= $TS_ConstGroupRef TS_ConstGroupReference

TS_ConstGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] { TS_ConstGroupldentifier)*/” }
TS_ConstGroupldentifier ::= Identifier

TS_ConstDcl ::= $TS_ConstDcl TS_Constld TS_ConstType TS_ConstValue [Comment] $End \TS_ConstDcl
TS_Constld ::= $TS_Constld TS_Constldentifier

TS_Constldentifier ::= Identifier

TS_ConstType ::= $TS_ConstType Type
/* STATIC SEMANTICS - Type shall not be a structured type, PDU type, ASP type or CM type‘expressed in tabular form. */

TS_ConstValue ::= $TS_ConstValue DeclarationValue

DeclarationValue ::= Expression
/* STATIC SEMANTICS - DeclarationValue shall not contain TS_Variables onTC_Variables and shall resolve to a constant value. [¥/
/* OPERATIONAL SEMANTICS - DeclarationValue shall evaluate to an element of its declared type. */

TS_ConstRefsOrGroup ::= TS_ConstRefs | TS_ConstRefsGroup
TS_ConstRefsGroup ::= $TS_ConstRefsGroup TS_ConstRefsGroupld { TS_ConstRefsOrGroup}+ $End_TS_Cons{RefsGroup
TS_ConstRefsGroupld ::= $TS_ConstRefsGroupld TS_ConstRefsGroupldentifier
TS_ConstRefsGroupldentifier ::= Identifier

TS_ConstRefs ::= $Begin_TS_ConstRefs [TS_ConstRefsGroupRef] {[CollComment] TS_ConstRef}+ [Comment]
$End_TS_ConstRefs

/* NOTE - Collective comments may be.uséd in this table according to Figure 2. */
TS_ConstRefsGroupRef ::= $TS) ConstRefsGroupRef TS_ConstGroupReference

TS_ConstRef ::= $TS_ConstRef TS_Constld TS_ConstType ASN1_ValueReference ASN1_Moduleld [Comment]
$End_TS_ConstRef

/* STATIC SEMANTFICS= Type in TS_ConstType shall be either a PredefinedType or an ASN1_Type imported by an ASN.1 Type|Definition By
Reference from the-module referenced by ASN1_Moduleld. */

ASNI1_ValuéReference ::= $ASN1_ValueReference ValueReference
ValueReference ::= valuereference

/* REFERENCE - valuereference is a non-terminal defined in ISO/IEC 8824-1: 1994. */
/¥STATIC SEMANTICS - The value shall correspond to an element of the type in TS_ConstType. */

TS_VarDclsOrGroup ::= TS_VarDcls | TS_VarDclsGroup

TS_VarDclsGroup ::= $TS_VarDclsGroup TS_VarDclsGroupld {TS_VarDclsOrGroup}+ $End_TS_VarDclsGroup
TS_VarDclsGroupld ::= $TS_VarDclsGroupld TS_VarDclsGroupldentifier

TS_VarDclsGroupldentifier ::= Identifier

TS_VarDcls ::= $Begin_TS_VarDels [TS_VarGroupRef] {[CollComment] TS_VarDcl}+ [Comment] $End_TS_VarDcls
/* NOTE - Collective comments may be used in this table according to Figure 2. */

TS_VarGroupRef ::= $TS_VarGroupRef TS_VarGroupReference
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235 TS_VarGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {TS_VarGroupldentifier “/”}
236 TS_VarGroupldentifier ::= Identifier

237 TS_VarDcl ::= $TS_VarDel TS_Varld TS_VarType TS_VarValue [Comment] $End_TS_VarDcl

238 TS_Varld ::= $TS_Varld TS_Varldentifier

239 TS_Varldentifier ::= Identifier

240 TS_VarType ::= $TS_VarType TypeOrPDU
/* STATIC SEMANTICS - TypeOrPDU shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or ASP_Identifier, or the meta-type PDU. */

241 TS_|[VarValue ::= $TS_VarValue [DeclarationValue]

A.3.3.12.5 [[est Case Variable Declarations
242 TC_|VarDclsOrGroup ::= TC_VarDcls | TC_VarDclsGroup
243 TC_|VarDclsGroup ::= $TC_VarDeclsGroup TC_VarDclsGroupld {TC_VarDclsOrGroup}+ $End_TC_VarDelsGroup
244 TC_JVarDclsGroupld ::= $TC_VarDclsGroupld TC_VarDclsGroupldentifier
245 TC|VarDclsGroupldentifier ::= Identifier
246 TC_|VarDcls ::= $Begin_TC_VarDcls [TC_VarGroupRef] {[CollComment] TC_VarDcl}+ [Commient] $End_TC_VarDclg
/* NPTE - Collective comments may be used in this table according to Figure 2. */
247 TC|VarGroupRef ::= $TC_VarGroupRef TC_VarGroupReference
248 TC/[VarGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /"] { TC {VarGroupldentifier “/”’}
249 TC] VarGroupldentifier ::= Identifier
250 TC_VarDcl ::= $TC_VarDecl TC_Varld TC_VarType TC_VarValue [Contmhent] $End_TC_VarDcl
251 TC_|Varld ::= $TC_Varld TC_Varldentifier
252 TC_|Varldentifier ::= Identifier

253 TC_VarType ::= $TC_VarType TypeOrPDU
/* STATIC SEMANTICS - TypeOrPDU shall be a PredefinedType, FESZTypeldentifier, PDU_Identifier or ASP_Identifier, or the meta-type PDU. */

254 TC_|VarValue ::= $TC_VarValue [DeclarationValue]

A.3.3.12.6 [PCO Type Declaration
255 PCQ_TypeDclsOrGroup ::= PCO_TypeDcls | POO_TypeDclsGroup

256 PCQ_TypeDclsGroup ::= $PCO_TypeDclsGroup PCO_TypeDclsGroupld {PCO_TypeDclsOrGroup }+
$End_PCO_TypeDclsGroup

257 PCQ_TypeDclsGroupld ::= $PCO\TypeDclsGroupld PCO_TypeDclsGroupldentifier
258 PCQ_TypeDclsGroupldentifiers:= Identifier

259 PCQ_TypeDcls ::= $Begini~-PCO_TypeDcls [PCO_TypeGroupRef] {[CollComment] PCO_TypeDcl}+ [Comment]
$End_PCO_TypeDcls
/* NOTE - Collective.comments may be used in this table according to Figure 2. */

260 PC(Q_TypeGroupRef ::= $PCO_TypeGroupRef PCO_GroupReference

261 PC(Q_Typebcl ::= $PCO_TypeDcl PCO_Typeld RoleOrComment $End_PCO_TypeDcl
262 PCQ_Typeld ::= $PCO_Typeld PCO_Typeldentifier

263 PCO_Typeldentiiier ..= Identifier

264 RoleOrComment ::= P_Role [Comment] | Comment
/* NOTE - Since each PCO_Type in a PCO Type Declaration Table has to have a role specified in either the Role or Comment column, at least one

of P_Role or Comment is required to be present. */
A.3.3.12.7 PCO Declarations
265 PCO_DclsOrGroup ::= PCO_Dcls | PCO_DclsGroup
266 PCO_DclsGroup ::= $PCO_DclsGroup PCO_DclsGroupld {PCO_DclsOrGroup}+ $End_PCO_DclsGroup
267 PCO_DclsGroupld ::= $PCO_DclsGroupld PCO_DclsGroupldentifier
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268 PCO_DclisGroupldentifier ::= Identifier
269 PCO_Dcls ::= $Begin_PCO_Dcls [PCO_GroupRef] {[CollComment] PCO_Dcl}+ [Comment] $End_PCO_Dcls

/* NOTE - Collective comments may be used in this table according to Figure 2. */
/* STATIC SEMANTICS - To be in accordance with ISO/IEC 9646-1 the number of PCOs shall relate to the test method used. */

270 PCO_GroupRef ::= $PCO_GroupRef PCO_GroupReference

271 PCO_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {PCO_Groupldentifier */”}
272 PCO_Groupldentifier ::= Identifier

27 - aal cO_1dPC

274 PCO_Id ::= $PCO_Id PCO_Identifier
275 PCO_ldentifier ::= Identifier

27p PCO_Typeld&MuxValue ::= $PCO_Typeld PCO_Typeldentifier ["(" MuxValue ")"]
277 MuxValue ::= TS_Parldentifier

278 P_Role ::= $PCO_Role [PCO_Role]
279 PCO_Role ::=UTI|LT

A.3.3.12.8 CP Declarations

280 CP_DclsOrGroup ::= CP_Dcls | CP_DclsGroup

28] CP_DclsGroup ::= $CP_DclsGroup CP_DclsGroupld {CP_DclsOrGroup}+ $End_CP_DclsGroup
282 CP_DclsGroupld ::= $CP_DclsGroupld CP_DclsGroupldentifier

283 CP_DclsGroupldentifier ::= Identifier

284 CP_Dcls ::= $Begin_CP_Dcls [CP_GroupRef] {[CollComment] CP\Dcl}+ [Comment] $End_CP_Dcls
/* NOTE - Collective comments may be used in this table according to Figure 2. */

283 CP_GroupRef ::= $CP_GroupRef CP_GroupReference

28¢ CP_GroupReference ::= [(Suiteldentifier | TTCN_Moduteldentifier) “/’] { CP_Groupldentifier “/’}
287 CP_Groupldentifier ::= Identifier

288 CP_Dcl ::= $CP_Dcl CP_Id [Comment] $End_CP_Dcl

289 CP_Id ::= $CP_Id CP_Identifier

290 CP_Identifier ::= Identifier

A.3.3{12.9 Timer Declarations

291 TimerDclsOrGroup ::= TimerD¢ls | TimerDclsGroup

294 TimerDclsGroup ::= $TifnerDclsGroup TimerDclsGroupld { TimerDclsOrGroup}+ $End_TimerDeclsGroup
293 TimerDclsGroupld -=$TimerDclsGroupld TimerDclsGroupldentifier

294 TimerDclsGroupldentifier ::= Identifier

294 TimerDcls :=$Begin_TimerDecls [TimerGroupRef] {[CollComment] TimerDcl}+ [Comment] $End_TimerDcls

/* NOTE S Collective comments may be used in this table according to Figure 2. */

294 TimerGroupRef ::= $TimerGroupRef TimerGroupReference
297 (TimerGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] { TimerGroupldentifier */”’}

298 TimerGroupldentifier ::= Identifier

299 TimerDcl ::= $TimerDcl Timerld Duration Unit [Comment] $End_TimerDcl
300 Timerld ::= $TimerId Timerldentifier

301 Timerldentifier ::= Identifier

302 Duration ::= $Duration [DeclarationValue]

/* OPERATIONAL SEMANTICS - DeclarationValue shall evaluate to a non-zero positive INTEGER. */

303 Unit ::= $Unit TimeUnit
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304 TimeUnit ::= ps | ns|us|ms|s!|min
/* STATIC SEMANTICS - If a timer is derived from the PICS/PIXIT then the timer declaration shall specify the same units as the PICS/PIXIT entry.
*/

A.3.3.12.10 Test Component Declarations

305 TCompDclsOrGroup ::= TCompDcls | TCompDclsGroup

306 TCompDclsGroup ::= $TCompDclsGroup TCompDclsGroupld {TCompDclsOrGroup}+ $End_TCompDclsGroup

307 TCompDclsGroupld ::= $TCompDclsGroupld TCompDclsGroupldentifier

308 TCdmpDclsGroupldentifier ::= Identifier

309 TCdmpDcls ::= $Begin_TCompDcls [TCompGroupRef] {[CollComment] TCompDcl}+ [Comment] $End_TCompDcls
/* NPTE - Collective comments may be used in this table according to Figure 2. */

310 TC¢mpGroupRef ::= $TCompGroupRef TCompGroupReference

311 TCg¢mpGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] {TCompGroupldentifier “/”’}
312 TCg¢mpGroupldentifier ::= Identifier

313 TCdmpDecl ::= $TCompDcl TCompld C_Role NumOf_PCOs NumOf_CPs [Comment] $End_TCompDcl
314 TCdmpld ::= $TComplId TCompldentifier

315 TCdmpldentifier::= Identifier

316 C_Role ::= $TCompRole TCompRole

317 TCgmpRole ::= MTC | PTC

318 NunpOf_PCOs ::= $NumOf_PCOs Num_PCOs

319 Num_PCOs ::= Number

320 NunjOf_CPs ::= $NumOf_CPs Num_CPs

321 Nunp_CPs ::= Number

Test Component Configuration Declarations
mpConfigDcls ::= $TCompConfigDcls { TCompConfigDclOrGroup }+ $End_TCompConfigDcls

325 TC
326 TCompConfigDclGroupldentifier :;= Identifier
327 TCompConfigDcl ::= $Begin_TCompConfigDel TCompConfigld [TCompConfigGroupRef] [Comment] TCompConfigInfok

328 TCompConfigld ::= $TCompConfigld TCompConfigldentifier

329 TCompConfigldentifiér = Identifier

330 TCgmpConfigGroupRef ::= $TCompConfigGroupRef TCompConfigGroupReference
331 TC
332 TCompCenfigGroupldentifier ::= Identifier

333 TCompC€onfiginfos == $TCompConfiginfo ampConfiginfo}+ $End _TCompConfiginfos
/* STATIC SEMANTICS - Exactly one of the TCompConfigInfos shall be for a Test Components which has a TCompRole which is MTC. */
334 TCompConfigInfo ::= $TCompConfigInfo TCompUsed PCOs_Used CPs_Used [Comment] $End_TCompConfigInfo
335 TCompUsed ::= $TCompUsed TCompldentifier
336 PCOs_Used ::= $PCOs_Used [PCO_List]
337 PCO_List ::= PCO_Identifier { Comma PCO_Identifier}
/* STATIC SEMANTICS - The number of PCOs in the PCO_List shall be the same as in the Test Component declaration. */
/* STATIC SEMANTICS - A given PCO_Identifier shall not be used more than once in the same Test Component Configuration. */
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338 CPs_Used ::= $CPs_Used [CP_List]

339 CP_List ::= CP_Identifier {Comma CP_Identifier}
/* STATIC SEMANTICS - For a PTC, the number of CPs in the CP_List shall be the same as in the Test Component declaration. */
/* STATIC SEMANTICS - For an MTC, the number of CPs in the CP_List shall be no more than the number in the Test Component declaration. */
/* STATIC SEMANTICS - A given CP_Identifier shall not appear more than once in a given CP_List. */

/* STATIC SEMANTICS - Each CP_Identifier which is used in a Test Component Configuration shall appear in the CP_List of precisely two Test
Components in that Configuration. */

A.3.3.13 ASP, PDU and CM Type Definitions

A.3.3.13.1 General

340 ComplexDefinitions ::= [ASP_TypeDefs] [PDU_TypeDefs] [CM_TypeDefs] [AliasDefsOrGroup]
/* STATIC SEMANTICS - PDUs shall be optional */

A.3.3113.2 ASP Type Definitions
341 ASP_TypeDefs ::= SASP_TypeDefs [TTCN_ASP_TypeDefs] [ASN1_ASP_TypeDefs] [ASN1_ASP_TypeDefsByR efOrGroup]

$End_ASP_TypeDefs

A.3.3113.3 Tabular ASP Type Definitions
342 TTCN_ASP_TypeDefs ::= $TTCN_ASP_TypeDefs {TTCN_ASP_TypeDefOrGroup}+ $End_TTCN_ASP_TypeDé¢fs
343 TTCN_ASP_TypeDefOrGroup ::= TTCN_ASP_TypeDef | TTCN_ASP_TypeDefGroup

344 TTCN_ASP_TypeDefGroup ::= $TTCN_ASP_TypeDefGroup TTCN_ASP. TypeDefGroupld
{TTCN_ASP_TypeDefOrGroup }+ $End_TTCN_ASP_TypeDefGroup

34y TTCN_ASP_TypeDefGroupld ::= $TTCN_ASP_TypeDefGroupld ASP_Groupldentifier

344 TTCN_ASP_TypeDef ::= $Begin_TTCN_ASP_TypeDef ASP_Id [ASP_GroupRef] PCO_Type [Comment] [ASP_ParDcls]
[Comment] $SEnd_TTCN_ASP_TypeDef

347 ASP_Id ::= $ASP_Id ASP_Id&Fullld
348 ASP_Id&Fullld ::= ASP_Identifier [Fullldentifier]

349 ASP_Identifier ::= Identifier

/* STATIC SEMANTICS - Identifier may be Aliasldentifier provided that it is being used in the behaviour column of a behaviour tabje (i.e. in a
Behaviour Description). */

350 ASP_GroupRef ::= $ASP_GroupRef ASP_GroupReference
351 ASP_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] { ASP_Groupldentifier “/’}
352 ASP_Groupldentifier ::= Identifier

353 PCO_Type ::= $PCO_Type [PCO_Typeldentifier]

/* STATIC SEMANTICS-<Tf there is no PCO_Type declaration table then, PCO_Typeldentifier shall be one of the PCO types used i the PCO
declaration table. */

/* STATIC SEMANTICS - If only a single PCO is defined within a test suite then PCO_Typeldentifier is optional. */
354 ASP_ParDclsy:= $ASP_ParDcls { ASP_ParDcl} $End_ASP_ParDcls

355 ASP_ParDel ::= $ASP_ParDcl ASP_Parld ASP_ParType [Comment] $End_ASP_ParDcl

356] ASP\Parld ::= $ASP_ParId ASP_ParldOrMacro

357 ‘ASP_ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol
/* STATIC SEMANTICS - The MacroSymbol shall be used only in combination with a reference to a Structured Type. */

358 ASP_Parld&Fullld ::= ASP_Parldentifier [Fullldentifier]
359 ASP_Parldentifier ::= Identifier

360 ASP_ParType ::= $ASP_ParType Type&Attributes
/* STATIC SEMANTICS - Type shall be a PredefinedType or TS_Typeldentifier, PDU_Identifier, or PDU. */

A.3.3.13.4 ASN.1 ASP Type Definitions
361 ASNI_ASP_TypeDefs ::= $ASN1_ASP_TypeDefs { ASN1_ASP_TypeDefOrGroup} $End_ASN1_ASP_TypeDefs
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A3.3.135

369
370

371
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373
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A.3.3.13.6

375

A3.3.13.7

376
377
378
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381
382
383
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385
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ASN1_ASP_TypeDefOrGroup ::= ASN1_ASP_TypeDef | ASN1_ASP_TypeDefGroup

ASN1_ASP_TypeDefGroup ::= $ASN1_ASP_TypeDefGroup ASN1_ASP_TypeDefGroupld { ASN1_ASP_TypeDefOrGroup}+
$End_ASN1_ASP_TypeDefGroup

ASN1_ASP_TypeDefGroupld ::= $ASN1_ASP_TypeDefGroupld ASN1_ASP_Groupldentifier

ASN1_ASP_TypeDef ::= $Begin_ASN1_ASP_TypeDef ASP_Id [ASN1_ASP_GroupDef] PCO_Type [Comment]
[ASN1_TypeDefinition] [Comment] $End_ASN1_ASP_TypeDef

ASN1_ASP_GroupRef ::= $ASN1_ASP_GroupRef ASN1_ASP_GroupReference
ASNI1_ASP_GroupReference ::= [(Suiteldentifier | TTCN Moduleldentifier) “/”] {ASN1 ASP Groupldentifier */”}

© ISO/IEC

ASN1_ASP_Groupldentifier ::= Identifier

IASN.1 ASP Type Definitions by Reference

ASIN1_ASP_TypeDefsByRefOrGroup ::= ASN1_ASP_TypeDefsByRef | ASN1_ASP_TypeDefsByRefGroup.
ASIN1_ASP_TypeDefsByRefGroup ::= $ASN1_ASP_TypeDefsByRefGroup ASN1_ASP_TypeDefsByRefGroupld

(A

N1_ASP_TypeDefsByRefOrGroup }+ $End_ASN1_ASP_TypeDefsByRefGroup

ASIN1_ASP_TypeDefsByRefGroupld ::= $ASN1_ASP_TypeDefsByRefGroupld ASN1_ASP_Groupldentifier

ASNN1_ASP_TypeDefsByRef ::= $Begin_ASN1_ASP_TypeDefsByRef [ASN1_ASP_DefsByRefGroupRef] {{CollComme
ASN1_ASP_TypeDefByRef}+ [Comment] $End_ASN1_ASP_TypeDefsByRef

/* NOTE - Collective comments may be used in this table according to Figure 2. */
ASN_ASP_DefsByRefGroupRef ::= $ASN1_ASP_DefsByRefGroupRef ASN1_ASP GroupReference

ASN1_ASP_TypeDefByRef ::= $ASN1_ASP_TypeDefByRef ASP_Id PCO_Type ' ASN1_TypeReference ASN1_Moduleld

[Comment] $End_ASN1_ASP_TypeDefByRef
/* STATIC SEMANTICS - ASP_Id shall not be specified with a Fullldentifier. */

$Eq

PDU Type Definitions
PDU_TypeDefs ::= $PDU_TypeDefs [TTCN_PDU_TypeDefs] [ASN1_PDU_TypeDefs] [ASN1_PDU_TypeDefsByRefOr(

d_PDU_TypeDefs

Tabular PDU Type Definitions

TTEN_PDU_TypeDefs ::= $TTCN_PDU_TypeDefs {TTCN_PDU_TypeDefOrGroup }+ $End_TTCN_PDU_TypeDefs
TTEN_PDU_TypeDefOrGroup ::= TTCN_PDU.TypeDef | TTCN_PDU_TypeDefGroup

TTEN_PDU_TypeDefGroup ::= $TTCN_PDU. TypeDefGroup TTCN_PDU_TypeDefGroupld
{TTICN_PDU_TypeDefOrGroup}+ $End>TTCN_PDU_TypeDefGroup

TTEN_PDU_TypeDefGroupld ::= $TTCN_PDU_TypeDefGroupld PDU_Groupldentifier

TT(
[E

=]

N_PDU_TypeDef ::= $Begin_TTCN_PDU_TypeDef PDU_Id [PDU_GroupRef] PCO_Type [PDU_Encodingld]
Variationld] [Comment} [PPU_FieldDcls] [Comment] $End_TTCN_PDU_TypeDef

1\

—

]

roup]

/* STATIC SEMANTICS - If aPDU is sent or received only embedded in ASPs within the whole test suite, then PCO_Typeldentifier (in PCO | Type)
is optional. */

PDU_Id ::= $PDU_Id PDU_Id&Fullld

PD

PD:I:_Id&FullId .= PDU_Identifier [Fullldentifier]

Identifier ::= Identifier

/* STATIC\.SEMANTICS - Identifier may be Aliasldentifier provided that it is being used in the behaviour column of a behaviour table (i.e.

Behd

viour Description). */

PDU_GroupRef ::= $PDU_GroupRef PDU_GroupReference

PDU_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] {PDU_Groupldentifier “/”}
PDU_Groupldentifier ::= Identifier

PDU_Encodingld ::= $PDU_Encodingld [EncodingRuleldentifier]

PDU_FieldDcls ::= $PDU_FieldDcls {PDU_FieldDcl} $End_PDU_FieldDcls

PDU_FieldDcl ::= $PDU_FieldDcl PDU_Fieldld PDU_FieldType [PDU_FieldEncoding] [Comment] $End_PDU_FieldDcl
PDU_Fieldld ::= $PDU_Fieldld PDU_FieldldOrMacro
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39
39
39

O 00

400

401
4

A.3.3.13.8 ASN.1 PDU Type Definitions
ASN1_PDU_TypeDefs ::= $ASN1_PDU_TypeDefs { ASN1_PDU TFypeDefOrGroup} $End_ASN1_PDU_TypeDefls

4
40
40p

40p
401

408
409
414

A.3.3.13.9 ASN.1 PDU Type’Definitions by Reference

4]
412

411
414

415

PDU_FieldIldOrMacro ::= PDU_Fieldld&Fullld | MacroSymbol

/* STATIC SEMANTICS - The MacroSymbol shall be used only in combination with a reference to a Structured Type. */
MacroSymbol ::="<-"

PDU_Fieldld&Fullld ::= PDU_Fieldldentifier [Fullldentifier]

PDU_Fieldldentifier ::= Identifier

PDU_FieldType ::= $PDU_FieidType Type&Attributes

/* STATIC SEMANTICS - Type shall be a PredefinedType or TS_Typeldentifier, PDU_Identifier, or PDU. */

/* OPERATIONAL SEMANTICS - The set of values defined by LengthAttribute shall be a true subset of the values of the base tyj]

/* STATIC SEMANTICS - LengthAttribute shall be provided only when the base type is a string type (i.e., BITSTRING, HEXSTR
OCTETSTRING or CharacterString) or derived from a string type. */

LengthAttribute ::= SingleLength | RangeLength
SingleLength ::= "[" Bound "]"
Bound ::= Number | TS_Parldentifier | TS_Constldentifier

% ADED A TTON o " g

/* OPERATIONAL SEMANTICS - Bound shaii evaiuate to a non-negative INTEGER value or INFINTT¥/ *
RangeLength ::="[" LowerBound To UpperBound "]"
/* OPERATIONAL SEMANTICS - LowerBound shall be less than UpperBound. */

LowerBound ::= Bound
UpperBound ::= Bound | INFINITY

ASN1_PDU_TypeDefOrGroup ::= ASN1_PDU_TypeDef | ASIN1_PDU_TypeDefGroup

ASN1_PDU_TypeDefGroup ::= $ASN1_PDU_TypeDefGroup ASN1_PDU_TypeDefGroupld
{ASN1_PDU_TypeDefOrGroup }+ $End_ASN1_PDU_-TypeDefGroup

ASNI1_PDU_TypeDefGroupld ::= $ASN1_PDU_TypeDefGroupld ASN1_PDU_Groupldentifier

ASNI_PDU_TypeDef ::= $Begin_ASN1_PDUxTypeDef PDU_Id [ASN1_PDU_GroupRef] PCO_Type [PDU_Enco
[EncVariationld] [Comment] [ASN1_TypeDefinition] [Comment] $End_ASN1_PDU_TypeDef

/* STATIC SEMANTICS - If a PDU is sent orreceived only embedded in ASPs within the whole test suite, then PCO_Typeldentifier (
is optional. */

ASNI1_PDU_GroupRef ::= $ASNI:PDU_GroupRef ASN1_PDU_GroupReference
ASN1_PDU_GroupReferenge\:.:= [(Suiteldentifier | TTCN_Moduleldentifier) /] { ASN1_PDU_Groupldentifier “/}
ASN1_PDU_Groupldentifier—:= Identifier

ASN1_PDU_TypeDefsByRefOrGroup ::= ASN1_PDU_TypeDefsByRef | ASN1_PDU_TypeDefsByRefGroup

ASNI1_PDU.TypeDefsByRefGroup ::= $ASN1_PDU_TypeDefsByRefGroup ASN1_PDU_TypeDefsByRefGroupld
{ASN1_#DU_TypeDefsByRefOrGroup }+ $End_ASN1_PDU_TypeDefsByRefGroup

ASNI1PDU_TypeDefsByRefGroupld ::= $ASN1_PDU_TypeDefsByRefGroupld ASN1_PDU_Groupldentifier
ASNI1_PDU_TypeDefsByRef ::= $Begin_ASN1_PDU_TypeDefsByRef [ASN1_PDU_DefsByRefGroupRef] {[Coll(

e. */
ING,

Hingld]

n PCO_Type)

omment]

ef

/* NOTE - Collective comments may be used in this table according to Figure 2. */
ASNI1_PDU_DefsByRefGroupRef ::= $ASN1_PDU_DefsByRefGroupRef ASN1_PDU_GroupReference

416 ASNI1_PDU_TypeDefByRef ::= $ASN1_PDU_TypeDefByRef PDU_Id PCO_Type ASN1_TypeReference ASN1_Moduleld

[PDU_Encodingld] [EncVariationId] [Comment] $End_ASN1_PDU_TypeDefByRef

/* 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. */
/* STATIC SEMANTICS - PDU_Id shall not be specified with a Fullldentifier. */
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A.3.3.13.10 CM Type Definitions
417 CM_TypeDefs ::= $CM_TypeDefs [TTCN_CM_TypeDefs] [ASN1_CM_TypeDefs] $End_CM_TypeDefs

A.3.3.13.11 Tabular CM Type Definition
TTCN_CM_TypeDefs ::= $TTCN_CM_TypeDefs { TTCN_CM_TypeDefOrGroup}+ $End_TTCN_CM_TypeDefs
TTCN_CM_TypeDefOrGroup ::= TTCN_CM_TypeDef | TTCN_CM_TypeDefGroup

418
419
420

421
422

423
424
425
426
427
428
429
430
431

432
433

TTCN_CM_TypeDefGroup ::= $TTCN_CM_TypeDefGroup TTCN_CM_TypeDefGroupld {TTCN_CM_TypeDefOrGroup}+

$End_TTCN_CM_TypeDefGroup

TT
TT

$Efd_TTCN_CM_TypeDef

A3.3.13.1

434
435
436

437
438

439

A.3.3.13.13.

N_CM_TypeDefGroupld ::= $STTCN_CM_TypeDefGroupld CM_Groupldentifier
N_CM_TypeDef ::= $Begin_TTCN_CM_TypeDef CM_Id [CM_GroupRef] [Comment] [CM_ParDcls] [Comment)]

Id ::= $CM_Id CM_Identifier

Identifier ::= Identifier

GroupRef ::= $CM_GroupRef CM_GroupReference

GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {CM_Groupldentifier, “/”}
Groupldentifier ::= Identifier

ParDcls ::= $CM_ParDcls {CM_ParDcl} $End_CM_ParDcls

ParDcl ::= $CM_ParDcl CM_Parld CM_ParType [Comment] $End_CM_ParDcl

Parld ::= $CM_ParIld CM_ParldOrMacro

ParldOrMacro ::= CM_Parldentifier | MacroSymbol
ATIC SEMANTICS - The MacroSymbol shall be used only in combination with a reference to a Structured Type. */

Parldentifier ::= Identifier
ParType ::= $CM_ParType Type&Attributes

ASN.1 CM Type Definitions
1_CM_TypeDefs ::= $ASN1_CM_TypeDefs { ASNI_CM_TypeDefOrGroup }+ $End_ASN1_CM_TypeDefs
1_CM_TypeDefOrGroup ::= ASN1_CM_TypeDef | ASN1_CM_TypeDefGroup

1_CM_TypeDefGroup ::= $ASN1_CM_TypeDefGroup ASN1_CM_TypeDefGroupld { ASN1_CM_TypeDefOrGroupl} +
_ASN1_CM_TypeDefGroup

1_CM_TypeDefGroupld ::= $ASN1_CM_TypeDefGroupld ASN1_CM_Groupldentifier

1_CM_TypeDef ::= $Begin_ASN1) CM_TypeDef CM_Id [ASN1_CM_GroupRef] [Comment] [ASN1_TypeDefinition|]
ment] $End_ASN1_CM_TypeDef

1_CM_GroupRef ::= $ASN1_CM_GroupRef ASN1_CM_GroupReference
1_CM_GroupReferénce ::= [(Suiteldentifier | TTCN_Moduleldentifier) /"] { ASN1_CM_Groupldentifier “/”'}
1_CM_Groupldentifier ::= Identifier

Varieties of Encoding Definition

ingDefs\::= $EncodingDefs [EncodingDefinitionsOrGroup] [EncodingVariations] [InvalidFieldEncodingDefs]
_EncodingDefs

443 EncodingDefinitionsOrGroup ::= EncodingDefinitions | EncodingDefinitionsGroup

444 EncodingDefinitionsGroup ::= $EncodingDefinitionsGroup EncodingDefinitionsGroupld {EncodingDefinitionsOrGroup}+

$End_EncodingDefinitionsGroup

445 EncodingDefinitionsGroupld ::= $EncodingDefinitionsGroupld EncodingGroupldentifier

446 EncodingDefinitions ::= $Begin_EncodingDefinitions [EncodingGroupRef] {[CollComment] EncodingDefinition}+ [Comment]
$End_EncodingDefinitions

/* NOTE - Collective comments may be used in this table according to Figure 2. */
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447 EncodingGroupRef ::= $EncodingGroupRef EncodingGroupReference
448 EncodingGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {EncodingGroupldentifier */”’}
449 EncodingGroupldentifier ::= Identifier

450 EncodingDefinition ::= $EncodingDefinition EncodingRuleld EncodingRef EncodingDefault [Comment]
$End_EncodingDefinition
/* OPERATIONAL SEMANTICS - No more than one EncodingRuleldentifier shall have an EncodingDefault containing a DefaultExpression which
evaluates to TRUE*/

451 EncodingRuleld ::= $EncodingRuleld EncodingRuleldentifier

452 EncodingRuleldentifier ::= Identifier

458 EncodingRef ::= $EncodingRef EncodingReference

454 EncodingReference ::= BoundedFreeText

455 EncodingDefault ::= $EncodingDefault [DefaultExpression]

45¢ DefaultExpression ::= Expression
/* STATIC SEMANTICS - DefaultExpression shall only contain LiteralValues, TS_Parldentifiers and TS_Constldentifiers. */

A.3.313.13.2 Encoding Variations
457 EncodingVariations ::= $EncodingVariations {EncodingVariationSetOrGroup}+ $End”EncodingVariations
4538 EncodingVariationSetOrGroup ::= EncodingVariationSet | EncodingVariationSetGroup

459 EncodingVariationSetGroup ::= $EncodingVariationSetGroup Encoding VériationSetGroupld { EncodingVariationSetOrGroup } +
$End_EncodingVariationSetGroup

460 EncodingVariationSetGroupld ::= $EncodingVariationSetGroupld EncVariationGroupldentifier

461 EncodingVariationSet ::= $Begin_EncodingVariationSet EncodingRuleld [EncVariationGroupRef] Encoding_TypelList
[Comment] EncodingVariationList [Comment] $End_EncodingVariationSet

462 EncVariationGroupRef ::= $EncVariationGroupRef EncVariationGroupReference

46} EncVariationGroupReference ::= [(Suiteldentifier | TTEN_Moduleldentifier) “/”] {EncVariationGroupldentifier “/”’}
464 EncVariationGroupldentifier ::= Identifier

463 EncodingVariationList ::= $EncodingVariationList { EncodingVariation}+ $End_EncodingVariationList

469 Encoding_TypeList ::= $Encoding_TypeList [TypeList]

467 TypeList ::=Type {Comma Type}
/* STATIC SEMANTICS - Type shallnot be an ASP_Identifier, PDU_Identifier or Structldentifier, since such types may be encoded by encoding
rules but not by field encodings. */

464 EncodingVariation ::= $EncodingVariation EncodingVariationld VariationRef VariationDefault [Comment]
$End_EncodingVariation

/* OPERATIONAL SEMANTICS - No more than one Encodingldentifier shall have a VariationDefault containing a DefaultExpression which
evaluates to TRUE~*/

469 EncodingVariationld ::= $EncodingVariationld EncVariationId&ParList
47(0 EncVariationld&ParList ::= EncVariationldentifier [FormalParList]
471 EncVanationldentifier ::= Identifier

472 VariationRef ::= $VariationRef VariationReference

AT Rk R PRRT =) st
47 vV dlIdUUIIINUICIUIICU . .= DUUIIUCUI'ICT T CAL

474 VariationDefault ::= $VariationDefault [DefaultExpression]

A.3.3.13.13.3 Invalid Encoding Definitions

475 InvalidFieldEncodingDefs ::= $InvalidFieldEncodingDefs {InvalidFieldEncodingDefOrGroup}+
$End_InvalidFieldEncodingDefs

476 InvalidFieldEncodingDefOrGroup ::= InvalidFieldEncodingDef | InvalidFieldEncodingGroup

477 InvalidFieldEncodingGroup ::= $InvalidFieldEncodingGroup InvalidFieldEncodingGroupld {InvalidFieldEncodingOrGroup }+
$End_InvalidFieldEncodingGroup
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478
479

480
481
482
483
484

485
486

A.3.3.13.14 Alias Definitions

487
488
489
490
491

492
493
494
495
496
497

498
499

A.3.3.14 The Constraints Part

500

A.3.3.16 Structured Type Constraint Declarations

502
503
504

505
506
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InvalidFieldEncodingGroupld ::= $InvalidFieldEncodingGreupld InvalidFieldEncodingGroupldentifier

InvalidFieldEncodingDef ::= $Begin_InvalidFieldEncodingDef InvalidFieldEncodingld [InvalidFieldEncodingGroupRef]
Encoding_TypeList [Comment] InvalidFieldEncodingDefinition [Comment] $End_InvalidFieldEncodingDef

InvalidFieldEncodingld ::= $InvalidFieldEncodingld InvalidFieldEncodingld&ParList
InvalidFieldEncodingld&ParList ::= InvalidFieldEncodingldentifier [FormalParList]
InvalidFieldEncodingldentifier ::= Identifier

InvalidFieldEncodingGroupRef ::= $InvalidFieldEncodingGroupRef InvalidFieldEncodingGroupReference

InvplidFieldEncodingGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */”]{InvalidFieldEncodingGroupldentifier/
)
InvhlidFieldEncodingGroupldentifier ::= Identifier

Inv4lidFieldEncodingDefinition ::= $InvalidFieldEncodingDefinition TS_OpProcDef $End_InvalidFieldEncodingDefinition

/* OPERATIONAL SEMANTICS - TS_OpProcDef shall produce a BitString result, to be interpreted as the encoding to be transmitted high{order
bit flrst. */

AligsDefsOrGroup ::= AliasDefs | AliasDefsGroup

AlidsDefsGroup ::= $AliasDefsGroup AliasDefsGroupld { AliasDefsOrGroup }+ $End_AliasPefsGroup
AlidsDefsGroupld ::= $AliasDefsGroupld AliasDefsGroupldentifier

AligsDefsGroupldentifier ::= Identifier

AligsDefs ::= $Begin_AliasDefs [AliasGroupRef] {[CollComment] AliasDef}+ [Comment] $End_AliasDefs
/* NTE - Collective comments may be used in this table according to Figure 2. */

AligsGroupRef ::= $AliasGroupRef AliasGroupReference

AligsGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifief)<7”] { AliasGroupldentifier */”}
AligsGroupldentifier ::= Identifier

AligsDef ::= $AliasDef Aliasld Expandedld [Comment] $End-AliasDef

AligsId ::= $AliasId AliasIdentifier

Aligsldentifier ::= Identifier
/* STATIC SEMANTICS - An Aliasldentifier shall be used only in a statement line of a behaviour description. */
/* STATIC SEMANTICS - An AliasIdentifier shall be used only where an ASP_Identifier or PDU_Identifier is valid. */

Exppndedld ::= $Expandedld Expansidn
Exppnsion ::= ASP_Identifier | PDU_Identifier

CongtraintsPart ::= $ConstraintsPart [TS_TypeConstraints] [ASP_Constraints] [PDU_Constraints] [CM_Constraints]
$End_ConstraintsPart

Structty
StructTypeConstraintOrGroup ::= StructTypeConstraint | StructTypeConstraintGroup

StructTypeConstraintGroup ::= $StructTypeConstraintGroup StructTypeConstraintGroupld {StructTypeConstraintOrGroup }+
$End_StructTypeConstraintGroup

StructTypeConstraintGroupld ::= $StructTypeConstraintGroupld StructTypeConstraintGroupldentifier

StructTypeConstraint ::= $Begin_StructTypeConstraint Consld [StructTypeConstraintGroupRef] Structld DerivPath
[EncVariationld] [Comment] ElemValues [Comment] $End_StructTypeConstraint

/* STATIC SEMANTICS - The Fullldentifier that is part of Struct_Id 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
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507 StructTypeConstraintGroupRef ::= $StructTypeConstraintGroupRef StructTypeConstraintGroupReference
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508 StructTypeConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) *“/”]{ StructTypeConstraintGroupldentifier*/

"}

509 StructTypeConstraintGroupldentifier ::= Identifier
510 EncVariationld ::= $EncVariationId [EncVariationCall]

52— Eremvatues T=$ElemValues {Elem vVatue j+ $End_Elem Valtues

513 ElemValue ::= $ElemValue ElemlId ConsValue [PDU_FieldEncoding] [Comment] $End_ElemValue

514 PDU_FieldEncoding ::= $PDU_FieldEncoding [PDU_FieldEncodingCall]

51

516 InvalidFieldEncodingCall ::= InvalidFieldEncodingldentifier (ActualParList | "(" ")")

A.3.]

517 ASNI_TypeConstraints ::= $ASN1_TypeConstraints { ASN1_TypeConstraintOrGroup }+ $End_ASN1_TypeConst
518 ASNI_TypeConstraintOrGroup ::= ASN1_TypeConstraint | ASN1_TypeConstraintGroup
51p ASNI_TypeConstraintGroup ::= $ASN1_TypeConstraintGroup ASN1_TypeConstraintGroupld

52D ASNI_TypeConstraintGroupld ::= $ASN1_TypeConstraintGroupld ASN1_TypeConstraintGroupldentifier

524

52p ASNI_TypeConstraintGroupRef ::= $ASN1_TypeConstraintGroupRef ASN1_TypeConstraintGroupReference

52

52

A33
52

A.3.3
52
52
52

52

[}

1 EncVariationCall ::= EncVariationldentifier [ActualParList]

/* STATIC SEMANTICS - The Fullldentifier that is part of Elemld shall not be used. */
/* STATIC SEMANTICS - Parameterized Element values in a base constraint shall not be modified or explicitly omittéd'in‘a modifig

PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

.17 ASN.1 Type Constraint Declarations

{ASNI1_TypeConstraintOrGroup }+ $End_ASN1_TypeConstraintGroup.

I ASNI1_TypeConstraint ::= $Begin_ASN1_TypeConstraint Consld [ASN1_TypeConstraintGroupRef] ASN1_Typeld
[EncVariationld] [Comment] ASN1_ConsValue [Comment] $End_ASN1_TypeConstraint

/* 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
omitted from or added to this list. */

B ASN1_TypeConstraintGroupReference::=[(Suiteldentifier | TTCN_Moduleldentifier)*/”’]{ ASN1_TypeConstraintGrouj
»)
t ASN1_TypeConstraintGroupldentifiér, ::= Identifier

.18 ASP Constraint Declarations

.19 Tabular ASP Constraint Declarations
b  TTCN_ASP_Constrdints ::= $TTCN_ASP_Constraints { TTCN_ASP_ConstraintOrGroup }+ $SEnd_TTCN_ASP_Cq
/  TTCN_ASP_€onstraintOrGroup ::= TTCN_ASP_Constraint | TTCN_ASP_ConstraintGroup

TTCN_ASP_ ConstraintGroup ::= $TTCN_ASP_ConstraintGroup TTCN_ASP_ConstraintGroupld
{TTCN_ASP_ConstraintOrGroup }+ $End_TTCN_ASP_ConstraintGroup

53¢

d constraint. */

raints

DerivPath

no parameters

Identifier/

b ASP_Constraints ::= $ASP_€onstraints [TTCN_ASP_Constraints] [ASN1_ASP_Constraints] $End_ASP_Constraints

nstraints

b TTCN_ASP_ConstraintGroupld ::= $TTCN_ASP_ConstraintGroupld ASP_ConstraintGroupldentifier

[ASP_ParValues] [Comment] $End_TTCN_ASP_Constraint
/* STATIC SEMANTICS - The Fullldentifier that is part of ASP_Id shall not be used. */
/* STATIC SEMANTICS - If an ASP is substructured, then the constraints for ASPs of that type shall have the same structure*/

{Comment]

/* 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. */

531 ASP_ConstraintGroupRef ::= $ASP_ConstraintGroupRef ASP_ConstraintGroupReference

532

533 ASP_ConstraintGroupldentifier ::= Identifier

ASP_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] { ASP_ConstraintGroupldentifier “/”’}
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534 ASP_ParValues ::= $ASP_ParValues { ASP_ParValue} $End_ASP_ParValues

535 ASP_ParValue ::= $ASP_ParValue ASP_Parld ConsValue [Comment] $End_ASP_ParValue
/* STATIC SEMANTICS - The Fullldentifier that is part of ASP_Parld shall not be used. */

/* STATIC SEMANTICS - If an ASP definition refers to a Structured Type as a substructure of a parameter (i.e., with a parameter name) then the
corresponding constraint shall have the same parameter name in the corresponding position in the parameter name name column of the constraint and
the value shall be a reference to a constraint for that parameter (i.e., for that substructure in accordance with the definition of the Structured Type). */

/* STATIC SEMANTICS - If an ASP definition refers to a parameter specified as being of metatype PDU then in a corresponding constraint, the

value for that parameter shall be specified as the name of a PDU constraint, or formal parameter. */
/* STA MAN -1lse o [ ed constraints by macro expansion in a canstraint sh notbe used unle he comresponding-A

alsoJreferences the same Structured Type by macro expansion. */

/* STATIC SEMANTICS - Parameterized ASP parameter values in a base constraint shall not be modified or explicitly omitted in amodifie

consjraint. */

A.3.3.20 ABN.1 ASP Constraint Declarations

536 ASNI1_ASP_Constraints ::= $ASN1_ASP_Constraints { ASN1_ASP_ConstraintOrGroup }+ $End_ASNL-ASP_Constraint

537 ASN1_ASP_ConstraintOrGroup ::= ASN1_ASP_Constraint | ASN1_ASP_ConstraintGroup

538 ASNI1_ASP_ConstraintGroup ::= $ASN1_ASP_ConstraintGroup ASN1_ASP_ConstraintGroupld
{AYN1_ASP_ConstraintOrGroup }+ $End_ASN1_ASP_ConstraintGroup

539 ASN1_ASP_ConstraintGroupld ::= $ASN1_ASP_ConstraintGroupld ASN1_ASP_ConsfraintGroupldentifier

540 ASN1_ASP_Constraint ::= $Begin_ASN1_ASP_Constraint Consld [ASN1_ASP_ConstraintGroupRef] ASP_Id DerivPath
[Comment] [ASN1_ConsValue] [Comment] $End_ASN1_ASP_Constraint
/* STATIC SEMANTICS - The Fullldentifier that is part of ASP_Id shall not be used. */

/* STATIC SEMANTICS - If an ASP is substructured, then the constraints for ASPs of that type shall have a compatible ASN.1 structure (i.¢.,

possibly with some groupings). */

efinition

/* STATIC SEMANTICS - A modified constraint shall have the same parameter listas its base constraint. In particular, there shall be no parameters

omit{ed from or added to this list. */
541 ASN1_ASP_ConstraintGroupRef ::= $ASN1_ASP_ConstraintGroupRef ASN1_ASP_ConstraintGroupReference

542 ASNI1_ASP_ConstraintGroupReference ::= [(Suiteldentifiet | TTCN_Moduleldentifier) “/”’]
{ASN1_ASP_ConstraintGroupldentifier */’}

543 ASNI1_ASP_ConstraintGroupldentifier ::= Identifier

A.3.3.21 PIDU Constraint Declarations
544 PDU_Constraints ::= $PDU_Constraints[TTCN_PDU_Constraints] [ASN1_PDU_Constraints] $End_PDU_Constraints

A.3.3.22 Tqbular PDU Constraint Decldrations

545 TTQN_PDU_Constraints ::= $TTCN-PDU_Constraints { TTCN_PDU_ConstraintOrGroup }+ $End_TTCN_PDU_Constrdints

546 TTCON_PDU_ConstraintOrGroup::= TTCN_PDU_Constraint | TTCN_PDU_ConstraintGroup

547 TTON_PDU_ConstraintGroup ::= $TTCN_PDU_ConstraintGroup TTCN_PDU_ConstraintGroupld
{TTCN_PDU_Constraint@rGroup}+ $End_TTCN_PDU_ConstraintGroup

548 TTCON_PDU_ConstraintGroupld ::= $TTCN_PDU_ConstraintGroupld PDU_ConstraintGroupldentifier

549 TTCN_PDU.Censtraint ::= $Begin_TTCN_PDU_Constraint Consld [PDU_ConstraintGroupRef] PDU_Id DerivPath
[EncRuleld] fEncVariationld] [Comment] [PDU_FieldValues] [Comment] $End_TTCN_PDU_Constraint
/* STATIC SEMANTICS - The Fullldentifier that is part of PDU_Id shall not be used. */

/* STH aPBY-tssubstructured; omstral or PDUS© attype Sia AVE THE ST (ICTure

/* 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. */
550 PDU_ConstraintGroupRef ::= $PDU_ConstraintGroupRef PDU_ConstraintGroupReference
551 PDU_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {PDU_ConstraintGroupldentifier */}
552 PDU_ConstraintGroupldentifier ::= Identifier
553 EncRuleld ::= $EncRuleld [EncodingRuleldentifier]
554 Consld ::= $Consld Consld&ParList
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555
556
557
558

55p
56p

56

562

56]

564

561

564

567

564

Consld&ParList ::= Constraintldentifier [FormalParList]
ConstraintIdentifier ::= Identifier
DerivPath ::= $DerivPath [DerivationPath]

DerivationPath ::= {Constraintldentifier Dot}+

/* STATIC SEMANTICS - If a constraint definition is a modification of an existing constraint, the name of the constraint that is taken as the basis

of this modification shall be referenced in the table in the derivation path entry. */

/* STATIC SEMANTICS - The first ConstraintIdentifier in DerivationPath shall be a base constraint identifier. */
*STA MAN - The DerivationPath shall be the complete list of constraints in the order in which thei

are to be applied. */
/* STATIC SEMANTICS - There shall be no white space between ConstraintIdentifier and Dot. */

PDU_FieldValues ::= $PDU_FieldValues {PDU_FieldValue} $End_PDU_FieldValues

PDU_FieldValue ::= $PDU_FieldValue PDU_Fieldld ConsValue [PDU_FieldEncoding] [Comment] $End_ PDU_FieldValue
/* STATIC SEMANTICS - The Fullldentifier that is part of PDU_FieldId shall not be used. */
/* STATIC SEMANTICS - If a PDU definition refers to a Structured Type as a substructure of a field (i.e., with)a field name) then the corresponding
constraint shall have the same field name in the corresponding position in the field name name column ofthe constraint and the valug shall be a

reference to a constraint for that field (i.e., for that substructure in accordance with the definition of the Structured Type). */
/* STATIC SEMANTICS - If a PDU definition refers to a field specified as being of metatype PDU-then in a corresponding constrainf, 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 corresponding BDU definition
also references the same Structured Type by macro expansion. */
/* STATIC SEMANTICS - Parameterized PDU field values in a base constraint shall notbe modified or explicitly omitted in a modified constraint. */

e base constraint

ConsValue ::= $ConsValue ConstraintValue&Attributes
/* OPERATIONAL SEMANTICS - ConsValue shall evaluate to an element-Of the type specified for the ASP parameter, PDU field gr structure
element. This may include matching symbols compatible with the specifieéd\type. */
ConstraintValue&Attributes ::= ConstraintValue ValueAttributes

/* NOTE - ConstraintValue&Attributes can be reached via DefinedVialue in the ASN.1 syntax. See the reference on the production 739 for Value. */

/* STATIC SEMANTICS - ConstraintValue shall fulfil all restrictions defined for the ASP parameter, PDU field or structure element type, including
value ranges, value lists, alphabet restrictions and/or length restrictions and shall fulfil the restrictions defined by ValueAttributes. */

/* OPERATIONAL SEMANTICS - Any length specifications defined for the ASP parameter or PDU field type in the Test Suite Type declarations
shall not conflict with the length specifications in the ASP or PDU type definition. */

/* STATIC SEMANTICS - Neither Test Suite Variables nor Test Case Variables shall be used in constraints, unless passed as actual parameters. In
the latter case they shall be bound to a valueandshall not be changed. */

ConstraintValue ::= ConstraintExpression | MatchingSymbol | ConsRef
/* STATIC SEMANTICS - When a ConstraintExpression is used in a Constraint, its terms shall not contain TS_Varldentifier or TC_Vhrldentifier. */
ConstraintExpression ::= Expression

/* OPERATIONAL SEMANTICS - ConstraintExpression shall evaluate to an element of the specified type. */
MatchingSymbol ::=Complement | Omit | AnyValue | AnyOrOmit | ValueList | ValueRange | SuperSet | SubSet | Pernmputation
/* NOTE - No matching)symbol is considered to be a specific value. */
Complement £2.COMPLEMENT ValueList

Omit ::= Dash | OMIT

/* STATIE SEMANTICS - In ASN.I constraints Omit shall be used only for ASP parameters or PDU fields that are declared OPTIONAL or
DEFAULT. */

AnyValue ::="7"

569
570

571

572

AnyOrOmit ::= "*"

ValueList ::= "(" ConstraintValue&Attributes { Comma ConstraintValue&Attributes} ")"

/* STATIC SEMANTICS - Each ConstraintValue& Attributes shall be of the type declared for the ASP parameter, PDU field, or structure element
in which the ValueList is used. */

ValueRange ::= "(" ValRange ")"

/* 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)
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A.3.3.23 ASN.1 PDU Constraint Declarations

586
587
588

589
590

591
592

593
594
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/* OPERATIONAL SEMANTICS - LowerRangeBound shall be less than UpperRangeBound. */
LowerRangeBound ::= ConstraintExpression | Minus INFINITY

/* OPERATIONAL SEMANTICS - ConstraintExpression shall evaluate to a specific INTEGER value. */
UpperRangeBound ::= ConstraintExpression | INFINITY

/* OPERATIONAL SEMANTICS - ConstraintExpression shall evaluate to a specific INTEGER value. */
SuperSet ::= SUPERSET "(" ConstraintValue&Attributes ")"

/* STATIC SEMANTICS - The argument to SuperSet, i.e., ConstraintValue& Attributes, shall be of type SET OF. */
SubSet = SUBSET "(" ConstraintValue& Attributes )"

/* STATIC SEMANTICS - The argument to SubSet, i.e., ConstraintValue&Attributes, shall be of type SET OF. */
Permutation ::= PERMUTATION ValueList

/* STATIC SEMANTICS - The Permutation shall be used only inside a value of type SEQUENCE OF. */

/* STATIC SEMANTICS - The ValueList shall be of the type specified in the SEQUENCE OF. */
ValgeAttributes ::= [ValueLength] [IF_PRESENT] [ASN1_Encoding]

/* STATIC SEMANTICS - In ASN.1 constraints IF_PRESENT shall be used only for ASP parameters or PDU fields that are declared OPTIPNAL
or DEFAULT. */

/* STATIC SEMANTICS - ASN1_Encoding shall only be used for ValueAttributes in ASN.1 Type Constraints'afid ASN.1 PDU Constrainty. */
ASN1_Encoding ::= ENC PDU_FieldEncodingCall

ValyeLength ::= SingleValueLength | RangeValueLength

/* STATIC SEMANTICS - ValueLength shall be used only for ASP parameters, PDU fields of stfudture element that are declared as BITSTRING,
HEXNSTRING, OCTETSTRING, CharacterString, SEQUENCE OF or SET OF. */

/* STATIC SEMANTICS - ValueLength shall be used only in combination with the folloWing mechanisms: Specificvalue, Complement, Onyit,
AnyYalue, AnyOrOmit, AnyOrNone and Permutation. */

/* STATIC SEMANTICS - The set of values defined by ValueLength shall be a trué.subset of the values allowed by the ASP parameter’s, PDU field’s
or stjucture element’s declared type. */

SingleValueLength ::= "[" ValueBound "]"

ValyeBound ::= Number | TS_Parldentifier | TS_Constldentifier-FormalParldentifier
/* OPERATIONAL SEMANTICS - ValueBound shall evaluate to.a'specific non-negative INTEGER value. */

RangeValueLength ::= "[" LowerValueBound To UpperValueBound "]"
/* OPERATIONAL SEMANTICS - LowerValueBound shall-be less than UpperValueBound. */

LowgrValueBound ::= ValueBound
UppgrValueBound ::= ValueBound | INFINITY

ASNI_PDU_Constraints ::= $ASN1-PDU_Constraints { ASN1_PDU_ConstraintOrGroup}+ $End_ASN1_PDU_Constraints
ASN1_PDU_ConstraintOrGroup 7= ASN1_PDU_Constraint | ASN1_PDU_ConstraintGroup

ASN1_PDU_ConstraintGroup ::= $ASN1_PDU_ConstraintGroup ASN1_PDU_ConstraintGroupld
{ASN1_PDU_ConstraintOrGroup }+ $End_ASN1_PDU_ConstraintGroup

ASNI_PDU_ConstraintGroupld ::= $ASN1_PDU_ConstraintGroupld ASN1_PDU_ConstraintGroupldentifier

ASN|I_PDU .Constraint ::= $Begin_ASN1_PDU_Constraint Consld [ASN 1_PDU_ConstraintGroupRef] PDU_Id DerivPath
[EncRuleld] JEncVariationld] [Comment] [ASN1_ConsValue] [Comment] $End_ASN1_PDU_Constraint

/* STATIC SEMANTICS - The Fullldentifier that is part of PDU_Id shall not be used. */

/*ST mmmﬁmwmmmwmmmmsibly

with some groupings). */

/* 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. */

ASN1_PDU_ConstraintGroupRef ::= $ASN1_PDU_ConstraintGroupRef ASN 1_PDU_ConstraintGroupReference

ASN1_PDU_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”]
{ASN1_PDU_ConstraintGroupldentifier */”’}

ASN1_PDU_ConstraintGroupldentifier ::= Identifier
ASN1_ConsValue ::= $ASN1_ConsValue ConstraintValue&AttributesOrReplace $End_ASN1_ConsValue
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595 ConstraintValue&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement {Comma Replacement)

596 Replacement ::= REPLACE ReferenceList BY ConstraintValue&Attributes | OMIT ReferenceList
/* STATIC SEMANTICS - Replacement shall be used only when DerivPath is specified. */
/* STATIC SEMANTICS - Parameterized replaced values in a base constraint shall not be modified or explicitly omitted in a modified constraint. */

597 ReferenceList ::= (ArrayRef | Componentldentifier | ComponentPosition) { ComponentReference}

A.3.3.24 CM Constraint Declarations
598 CM_Constraints ::= $CM_Constraints [TTCN_CM_Constraints] [ASN1_CM_Constraints] $End_CM_Constraints

A.3.3.25 Tabular CM Constraint Declaration
599 | TTCN_CM_Constraints ::= $TTCN_CM_Constraints {TTCN_CM_ConstraintOrGroup }+ $End_TTCN_CMConstfaints
600 [ TTCN_CM_ConstraintOrGroup ::= TTCN_CM_Constraint | TTCN_CM_ConstraintGroup

601 | TTCN_CM_ConstraintGroup ::= $TTCN_CM_ConstraintGroup TTCN_CM_ConstraintGroupld
{TTCN_CM_ConstraintOrGroup }+ $End_TTCN_CM_ConstraintGroup

602 | TTCN_CM_ConstraintGroupld ::= $TTCN_CM_ConstraintGroupIld CM_ConstraintGroupldentifier

603 | TTCN_CM_Constraint ::= $Begin_TTCN_CM_Constraint Consld [CM_ConstraintGroupRef}*¢M_Id DerivPath [Cofnment]
[CM_ParValues] [Comment] $End_TTCN_CM_Constraint

604 | CM_ConstraintGroupRef ::= $CM_ConstraintGroupRef CM_ConstraintGroupRefefénce
605 [ CM_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/*}.{ CM_ConstraintGroupldentifier /'

—

606 | CM_ConstraintGroupldentifier ::= Identifier
607 |[CM_ParValues ::= $CM_ParValues {CM_ParValue} $End_CM_ParValies
608 [CM_ParValue ::= $CM_ParValue CM_Parld ConsValue [Comment]'$End_CM_ParValue

A.3.3.26 ASN.1 CM Constraint Declaration
609 |ASN1_CM_Constraints ::= $ASN1_CM_Constraints { ASNI\CM_ConstraintOrGroup}+ $End_ASN1_CM_Constrajnts
610 |ASN1_CM_ConstraintOrGroup ::= ASN1_CM_Constraint,’ASN1_CM_ConstraintGroup

611 |ASN1_CM_ConstraintGroup ::= $ASN1_CM_ConstraintGroup ASN1_CM_ConstraintGroupld
{ASN1_CM_ConstraintOrGroup }+ $End_ASN1*CM_ConstraintGroup

612 |ASN1_CM_ConstraintGroupld ::= $ASN1_CM. ConstraintGroupld ASN1_CM_ConstraintGroupldentifier

613 |ASN1_CM_Constraint ::= $Begin_ASNI. CM_Constraint Consld [ASN1_CM_ConstraintGroupRef] CM_Id DerivPath
[Comment] [ASN1_ConsValue] [Comment] $End_ASN1_CM_Constraint

614 |ASN1_CM_ConstraintGroupRef"="$ASN1_CM_ConstraintGroupRef ASN1_CM_ConstraintGroupReference

615 |ASN1_CM_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”]
{ASN1_CM_ConstraintGrouplIdentifier “/”}

616 |ASN1_CM_ConstraintGroupldentifier ::= Identifier

A.3.3.2 The Dynamic)Part
617 [DynamicPart. ;=" $DynamicPart [TestCases] [TestStepLibrary] [DefaultsLibrary] $End_DynamicPart

A.3.3.28 Test.Cases
618 [TestCases ::= $TestCases {TestGroup | TestCase }+ $SEnd_TestCases
619 TestGroup—=$TestGroup TestGroupld{TestGroup+Teste SE

620 TestGroupld ::= $TestGroupld TestGroupldentifier
621 TestGroupldentifier ::= Identifier

622 TestCase ::= $Begin_TestCase TestCaseld TestGroupRef TestPurpose [Configuration] DefaultsRef [Comment]
BehaviourDescription [Comment] $End_TestCase

623 TestCaseld ::= $TestCaseld TestCaseldentifier
624 TestCaseldentifier ::= Identifier
625 TestGroupRef ::= $TestGroupRef TestGroupReference
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A.3.3.29 Teist Step Library

632
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637
638
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641

642 Objeftive ::= $Objective BoundedFreeText

A.3.3.30 Default Library

645
646

647
648
649
650
651

A.3.3.31 Behaviour descriptions

TestGroupReference ::= [Suiteldentifier /"] {TestGroupldentifier "/"}
/* STATIC SEMANTICS - There shall be no white space on either side of the "/"s. */

TestPurpose ::= $TestPurpose BoundedFreeText

Configuration ::= $Configuration TCompConfigldentifier
DefaultsRef::= $DefaultsRef [DefaultRefList]

DefaultRefList ::= DefaultReference { Comma DefaultReference}
DefaultReference ::= Defaultldentifier [ActualParList]

tepLibrary ::= $TestStepLibrary { TestStepGroup | TestStep }+ $End_TestStepLibrary

tepGroup ::= $TestStepGroup TestStepGroupld { TestStepGroup | TestStep }+ $End_TestStepGroup
tepGroupld ::= $TestStepGroupld TestStepGroupldentifier

tepGroupldentifier ::= Identifier

tep ::= $Begin_TestStep TestStepld TestStepRef Objective DefaultsRef [Comment] BehaviourDescription [Comment]
_TestStep

tepld ::= $TestStepld TestStepld&ParList
tepld&ParList ::= TestStepldentifier [FormalParList]
tepldentifier ::= Identifier

tepRef ::= $TestStepRef TestStepGroupReference

tepGroupReference ::= [Suiteldentifier "/"] {TestStepGroupldentifier "/%}
TIC SEMANTICS - There shall be no white space on either side of the "/"s. */

ItsLibrary ::= $DefaultsLibrary {DefaultGroup | Default}+ $End_DefaultsLibrary
1tGroup ::= $DefaultGroup DefaultGroupld {DefaultGroup | Default}+ $End_DefaultGroup
1tGroupld ::= $DefaultGroupld DefaultGroupldentifier

1t ::= $Begin_Default Defaultld DefaultRef Objective [Comment] BehaviourDescription [Comment] $End_Default

TIC SEMANTICS - BehaviourDescription shall siot use tree attachment except for attaching local trees (i.e., Default behaviour trees shdll not
Test Steps). */

1tRef ::= $DefaultRef DefaultGroupReference
1tId ::= $Defaultld Defaultld&ParList
1tId&ParList ::= Defaultldentifier [FormalParList]
ItIdentifier ::= Identifier

ItGroupReferencex;= [Suiteldentifier "/"] { DefaultGroupldentifier "/"}
TIC SEMANTICS. - There shall be no white space on either side of the "/"s. */

1tGroupldentifier ::= Identifier

BehaliourDescription ::= $BehaviourDescription RootTree {LocalTree} $End_BehaviourDescription

RootTree ::= {BehaviourLine}+

LocalTree ::= Header {BehaviourLine}+

Header ::= $Header TreeHeader

TreeHeader ::= Treeldentifier [FormalParList]

Treeldentifier ::= Identifier

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

FormalPar&Type ::= FormalParldentifier {Comma FormalParldentifier} Colon FormalParType
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FormalParldentifier ::= Identifier
FormalParType ::= Type | PCO_Typeldentifier | PDU | CP | TIMER

/* STATIC SEMANTICS - In a test suite operation or an encoding operation FormalParType shall not be a PCO type or the keyword CP*/

/* STATIC SEMANTICS - If a formal parameter is of type PDU then that formal parameter shall not be used with a component reference (i.e. specific
fields of the PDU cannot be referenced). */

A.3.3.32 Behaviour lines

663

664—Line.=$Line Indentation-StatementLine

663

(=
[
e\

667
668
669

670,
671

672

673
674

675
676
677
678

A.3.3.B3 TTCN statements

679

BehaviourLine ::= $BehaviourLine Labelld Line Cref Verdictld [Comment] $End_BehaviourLine

Indentation ::= "[" Number "]"
/* STATIC SEMANTICS - Statements in the first level of alternatives in a behaviour description shall have the indentation,value zer$. */
/* STATIC SEMANTICS - Statements having a predecessor shall have the indentation value of the predecessor plus one as their indenfation value. */

Label ::= Identifier
Cref ::= $Cref [ConstraintReference]

ConstraintReference ::= ConsRef | FormalParldentifier | AnyValue
/* STATIC SEMANTICS - ConsRef shall be present in conjunction with SEND, IMPLICIT SEND and RECEIVE and shall have a type which is
consistent with (i.e. the same as or a subset of) the type of ASP, PDU or CM specified in the SEND, IMPLICIT_SEND or RECEIVE fstatement. A
ConstraintReference is not needed for ASPs and CMs that have no parameters or PDUs that hiave'no fields. It shall not be present with dny other kind
of TTCN statement. */

/* STATIC SEMANTICS - FormalParldentifier shall resolve to a ConsRef. */
/* STATIC SEMANTICS - ConstraintReferences on SEND events shall not include any MatchingSymbol except Omit unless the MatthingSymbol
is explicitly assigned specific values on the SEND event line. */
ConsRef ::= ConstraintIdentifier [ActualCrefParList]

ActualCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar} ")"
/* STATIC SEMANTICS - See static semantics on production 699, */

ActualCrefPar ::= Value
/* NOTE - Through Value, it is possible to reach MatchingSymbol, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC_Varldentifier,
FormalParldentifier or ConsRef. */

Verdictld ::= $Verdictld [Verdict]

Verdict ::= Pass | Fail | Inconclusive | Résult

/* STATIC SEMANTICS - Verdict shalknot occur corresponding to entries in the behaviour tree which are any of the following: empty, an ATTACH
construct, a REPEAT construct, a GOTO\construct, an IMPLICIT SEND or a RETURN. */

Pass ::=PASS | P | "(" PASS/)"'(" P )"
Fail :=FAIL | F | "(" FAIL,")" | "("F ")"
Inconclusive ::= INCONC | T|"(" INCONC )" 1"("I")"

Result ::= RI MTC.R
/* STATIC SEMANTICS - R shall not be used on the LHS of an assignment. */

StatemjenitLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps]) |
(AssignmentList [TimerOps]) | TimerOps | Construct | ImplicitSend

680 —Event—=SemdtReceivet+Otherwise +Fimeout+-Done

681

682

/* STATIC SEMANTICS - A Receive, Otherwise or Timeout event shall only be followed by other Receive, Otherwise and Timeout events through
the remainder of the set of alternatives in a fully expanded tree. As a consequence, Default trees will contain only Receive, Otherwise and Timeout
events on the first level of alternatives. */

Qualifier ::= "[" Expression "]"

/* OPERATIONAL SEMANTICS - Qualifier shall evaluate to a specific BOOLEAN value. */

Send ::= [PCO_Identifier | CP_Identifier | FormalParldentifier] "!" (ASP_Identifier | PDU_Identifier | CM_Identifier)

/* STATIC SEMANTICS - PCO_Identifier, CP_Identifier or FormalParldentifier shall be present unless the test suite uses only one PCO and no CP.
*/
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/* STATIC SEMANTICS - FormalParldentifier shall resolve to a PCO_Identifier or CP_Identifier.*/

/* STATIC SEMANTICS - Only CMs may be exchanged on CPs and only ASPs and PDUs may be exchanged on PCOs. */
ImplicitSend ::= "<" IUT "!" (ASP_Identifier | PDU_Identifier) ">"

/* STATIC SEMANTICS - ImplicitSend shall not be used unless the test method being used is one of the Remote Test Methods. */
Receive ::= [PCO_Ildentifier | CP_Identifier | FormalParldentifier] "?" (ASP_Identifier | PDU_Identifier | CM_Identifier)

/* STATIC SEMANTICS - PCO_Identifier, CP_Identifier or FormalParldentifier shall be present unless the test suite uses only one PCO and no CP.
*/
/* STATIC SEMANTICS - Only CMs may be exchanged on CPs and only ASPs and PDUs may be exchanged on PCOs. */

Othefwise ;.= & — ? WISE

/* STATIC SEMANTICS - PCO_Identifier, CP_Identifier or FormalParldentifier shall be present unless the test suite uses only one PCO@nd-np CP.
*/
/* STATIC SEMANTICS - FormalParldentifier shall only be of PCO type or CP type. */

Timeout ::= "?" TIMEOUT [Timerldentifier | FormalParldentifier]

/* STATIC SEMANTICS - FormalParldentifier shall only be of TIMER type. */

Dong ::="?" DONE "(" [TCompldList] ")"

TComppldList ::= TCompldentifier {Comma TCompldentifier}

Consfruct ::= GoTo | Attach | Repeat | Return | Activate | Create

Activate ::= ACTIVATE "(" [DefaultRefList] ")"

/* STATIC SEMANTICS - The ACTIVATE construct shall not be used in Default behaviour tables=*/

Retufn ::= RETURN
/* STATIC SEMANTICS - The RETURN construct shall not be used except in Default behaviour trees (including any local trees within Defaplt
behavjour tables). */

Create ::= CREATE "(" CreateList ")"
CreateList ::= CreateTComp {Comma CreateTComp}

CreateTComp ::= TCompldentifier Colon TreeReference [ActualParList]
/* STATIC SEMANTICS - TCompldentifier shall not be of Role MTC*/

GoTq ::= ("->" 1 GOTO) Label

/* 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 G¢To 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 a Default tree 4nd a
local tree; and thus, each label used in a GoTosconstruct shall be found within the tree in which the GoTo is used. */

/* STATIC SEMANTICS - There shall be no ACTIVATE operation as an ancestor node of the GoTo construct on the branch of the tree betweeh the

/* STATIC SEMANTICS TreeReference shall not attach itself, either directly or indirectly, at its top level of indentation. */

/* STATIC SEMANTIGS/~The number of the actual parameters shall be the same as the number of the formal parameters. */

/* STATIC SEMANTICS - Formal and actual parameters of test steps shall be used in such a way that only valid TTCN is created by textual
substifution. */

/* STATIC SEMANTICS - Literal Value, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC_Varldentifier, ConsRef, MatchingSymHol,
FormdlParldentifier, PCO_Identifier and CP_Identifier may be passed as actual parameters to an attached tree. */

Repe ce [A(‘tnnlpqr' Gef] UNTIL Qna]iﬁnr

/* 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 same as the number of the formal parameters. */
/* STATIC SEMANTICS - Literal Value, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC_Varldentifier, ConsRef, MatchingSymbol,
FormalParldentifier, PCO_ldentifier and CP_Identifier may be passed as actual parameters to the tree in a REPEAT statement. */

TreeReference ::= TestStepldentifier | Treeldentifier

/* STATIC SEMANTICS - Treeldentifier shall be the name of one of the trees in the current behaviour description, i.e., local trees are not accessible
outside the behaviour description in which they are specified. */

ActualParList ::= "(" ActualPar {Comma ActualPar} ")"
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/* STATIC SEMANTICS - The number of the actuai parameters shali be the same as the number of the formal parameters. */

/* OPERATIONAL SEMANTICS - Each actual parameter shall resolve to a specific value compatible with the type of its corresponding formal
parameter, or in the case of predefined operations compatible with the types for which the operation is defined. */

/* STATIC SEMANTICS - If a parameter is a parameterized constraint then the constraint shall be passed together with its actual parameter list. */
/* STATIC SEMANTICS - The actual parameters shall be bound. */

/* STATIC SEMANTICS - If the type of the formal parameter is PDU, then the actual parameter’s type shall be declared as PDU or as a specific
PDU type. */

ActualPar ::= Value i PCO_Identifier | CP_Identifier | Timerldentifier

/* NOTE - Through Value, it is possible to reach MatchingSymbol, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC_Varldentifier,

FormalParldentitier or ConsRef. */

B4 Expressions
AssignmentList ::="(" Assignment {Comma Assignment} ")"
Assignment ::= DataObjectReference ":=" Expression

/* STATIC SEMANTICS - Except within a Procedural Definition or an Encoding Definition, the LHS of Assignfhent shall only resolye 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. */
/* STATIC SEMANTICS - Within a procedure definition of a TSOp or EncodingOp, the DataObject Identifier bn the left-hand side g_f;L
blldll Ut? a vanucnuucr /

/* STATIC SEMANTICS - The expression shall contain no unbound variables. */
/* OPERATIONAL SEMANTICS - The Expression on the RHS of Assignment shall evaluate.to-an explicit value of the type of the LHS. */

Expression ::= SimpleExpression [RelOp SimpleExpression]
/* OPERATIONAL SEMANTICS - If both SimpleExpressions and the RelOp exist then/the SimpleExpressions shall evaluate to specific values of
compatible types. */
/* OPERATIONAL SEMANTICS - If RelOp is "<"|">" | ">="| "<="then each SimpleExpression shall evaluate to a specific INTEQER value. */
/* STATIC SEMANTICS - ASN.1 Named Values shall not be used within aritlinietic expressions as operands of operations. */

SimpleExpression ::= Term {AddOp Term}
/* OPERATIONAL SEMANTICS - Each Term shall resolve to a spegific value. If more than one Term exists and if AddOp is "OR" th¢n the Terms
shall resolve to type BOOLEAN; if AddOp is "+" or "-" then the Térms shall resolve to type INTEGER. */
Term ::= Factor {MultiplyOp Factor}

/* OPERATIONAL SEMANTICS - Each Factor shall reselve to a specific value. If more than one Factor exists and if MultiplyOp is "AND" then
the Factors shall resolve to type BOOLEAN; if MultiplyQp is "*" or "/" then the Factors shall resolve to type INTEGER. */
Factor ::= [UnaryOp] Primary

/* OPERATIONAL SEMANTICS - The Primaryjshall resolve to a specific value. If UnaryOp exists and is "NOT" then Primary shall regolve to type
BOOLEAN; if the UnaryOp is "+" or "-" then Primary shall resolve to type INTEGER. */

Primary ::= Value | DataObjectReference | OpCall | SelectExprldentifier | "(" Expression ")"
/* STATIC SEMANTICS - SelectExpridentifier shall only be used within selection expressions. */

/* NOTE - Through Value, it ispossible to reach MatchingSymbol, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC_Varldentifier,
FormalParldentifier or CopsRef/*/

DataObjectReference.«= DataObjectldentifier {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. */

/* STATICSEMANTICS - Each ComponentReference 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. */

* SFATIC SEMANTICS - DataObjectldentifier shall not be a Varldentifier except within a procedure definition of a TestSuiteOperatipn or

710

711

EncodingOperation. */

ASP_ IdentlflerlPDU IdennﬁerlCM Ident1f1er|Varldent1f ier

ComponentReference ::= RecordRef | ArrayRef | BitRef

/* STATIC SEMANTICS - RecordRef shall be used to reference ASN.1 SEQUENCE, SET and CHOICE components. It shall not be used to
reference components of any other ASN.1 type. */

/* STATIC SEMANTICS - RecordRef shall be used to reference ASP parameters, PDU fields and structure elements in 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 reference
components of any other ASN.1 type. */

RecordRef ::= Dot (Componentldentifier | ComponentPosition)
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/* STATIC SEMANTICS - The Componentldentifier form of RecordRef shall always be used to reference ASN.1 SEQUENCE, SET and CHOICE
components when an identifier is declared for the component. */

/* STATIC SEMANTICS - The Componentldentifier form of RecordRef shall always be used to reference ASP parameters, PDU fields and structure
elements declared in the tabular form. */

/* STATIC SEMANTICS - The ComponentPosition form of RecordRef shall always be used to reference ASN.1 SEQUENCE, SET and CHOICE
components when an identifier is not declared for the component. */

/* STATIC SEMANTICS - Structldentifier shall not be used if the relevant structure is used as a macro. Structldentifiers and PDU_Identifiers shall
not be included in a RecordRef when a parameter, field or element is chained to a PDU or structure and the RecordRef is to identify a component of
that PDU or structure. */

/* ST
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 Substrufture.
*/

ded

/* STATIC SEMANTICS - An ASN1_Identifier associated with a NamedValue shall not be used unless the valuelis within a SEQUENCE, SET or

/* STATIC SEMANTICS - An ASN1_Identifier shall be provided to identify the variant in a CHOICE typ€="*/.
/* STATIC SEMANTICS - An ASN1_Identifier shall be provided whenever the value definition becomes.ambiguous because of omitted OPTIOQNAL
valued in a SEQUENCE type. */

ComponentPosition ::= "(" Number ")"
ArrayRef ::= Dot "[" ComponentNumber "]"

ComponentNumber ::= Expression
/* OPERATIONAL SEMANTICS - ComponentNumber shall evaluate to a non-negative specific INTEGER value. */

BitRgf ::= Dot (Bitldentifier | "[" BitNumber "]")

Bitldentifier ::= Identifier

/* NOTE - Bitldentifier identifies a particular bit within an ASN.1 BIT(STRING. */

BitNymber ::= Expression

/* OPERATIONAL SEMANTICS - BitNumber shall evaluate to.a non-negative specific INTEGER value. */
OpC4ll ::= Opldentifier (ActualParList | "(" ")")

/* STATIC SEMANTICS - See static semantics on production 699. */

Opld¢ntifier ::= TS_Opldentifier | TS_Procldentifier | PredefinedOpldentifier
PredefinedOpldentifier ::= BIT_TO_INT)FHEX_TO_INT | INT_TO_BIT | INT_TO_HEX | IS_CHOSEN | IS_PRESENT|
LENGTH_OF | NUMBER_OF_ELEMENTS
AddQp = "+"1"-"1OR

/* OPERATIONAL SEMANTICS «~Operands of the “+”, “-” operators shall be of type INTEGER (i.e., TTCN or ASN.1 predefined) or derivafions
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
/* OPERATIONAL-SEMANTICS - Operands of the “*”, “/” and MOD operators shall be of type INTEGER (i.e., TTCN or ASN.1 predefinedl) or
derivafions of INTEGER (i.e., subrange). Operands of the AND operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or derivativgs of

ATIONAL-SEMANTICS —Operands-of-the————"operators-shall-be-of-type-INTEGER(i-¢- N-or-ASN-1-predefined)>-orderivations
of INTEGER (i.e., subrange). Operands of the NOT operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or derivatives of BOOLEAN.
*/

RelOp = "="1"<" | ">" | "<>" | ">=" | "<="

A.3.3.35 Timer operations

727
728
729
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TimerOps ::= TimerOp {Comma TimerOp}
TimerOp ::= StartTimer | CancelTimer | ReadTimer
StartTimer ::= START (Timerldentifier | FormalParldentifier) ["(" TimerValue ")"]
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/* STATIC SEMANTICS - FormalParldentifier shall only be of TIMER type. */
730 CancelTimer ::= CANCEL [Timerldentifier | FormalParldentifier]

/* STATIC SEMANTICS - FormalParldentifier shall only be of TIMER type. */
731 TimerValue ::= Expression

/* OPERATIONAL SEMANTICS - Timervalue shall evaluate to a non-zero positive INTEGER. */
732 ReadTimer ::= READTIMER (Timerldentifier | FormalParldentifier) "(" DataObjectReference ")"

/* STATIC SEMANTICS - FormalParldentifier shall only be of TIMER type. */

of a variable.

*/
/* OPERATIONAL SEMANTICS - The DataObjectReference shall resolve to type INTEGER. */

A.3.3.86 Types
733| TypeOrPDU ::= Type | PDU
734| Type ::= PredefinedType | ReferenceType

A.3.3.86.1 Predefined types

735| PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING | OCTETSTRING | OBJECTIDENTIFIER |
R_Type | CharacterString

736| CharacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5String |
GraphicString | GeneralString | T61String | ISO646String | BMPString | UniversalString

A.3.3.36.2 Referenced types

737| ReferenceType ::= TS_Typeldentifier | ASP_Identifier | PDU_Identifier] CM_Identifier

/* STATIC SEMANTICS - All types, other than the predefined types, used’in‘a test suite shall be declared in the Test Suite Type defirfitions, ASP
type definitions, PDU type definitions or CM type definitions, and referenced by name. */

738 | TS_Typeldentifier ::= SimpleTypeldentifier | Structldentifier MASN1_Typeldentifier

A.3.3.37 Values
739 | Value ::= LiteralValue | ASN1_Value [ASN1_Encoding]

/* REFERENCE - Where ASN1_Value is the non-términal Value as defined in ISO/IEC 8824-1: 1994. For the purposes of TTCN, the|following
production defined in ISO/IEC 8824-1: 1994:

DefinedValue ::= Externalvaluereference | valuereference | ParameterizedValue
is redefined to be:

DefinedValue ::= ConstraintValue&Attributes | valuereference
This means that ASN. 1 external refefences are not allowed in TTCN, but the full possibilities of ConstraintValue&Attributes as defined in production
562 are allowed within ASN.1 valuesin TTCN. This means that expressions, matching symbols, constraint references, value lengths, IF|PRESENT,
and ASN.1 field encoding opérations are all included .

For the purpose of TTCN, the following productions in ISO/IEC 8824-1: 1994:

BuiltinValue ::=
BitStringValue |
BooleanValue |
CharacterStringValue |
ChoiceValue |
EmbeddedPDUValue |
EnumeratedValue |
ExternalValue-l
InstanceOfValue |
IntegerValue |
NullValue |
ObjectClassFieldValue |
ObjectldentifierValue |
OctetStringValue |
RealValue |
SequenceValue |
SequenceOfValue |
SetValue |
SetOfValue |
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740
741
742
743
744
745
746
747
748
749
750
751
752

753
754

755

756
757
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TaggedValue

ReferencedValue ::=

DefinedValue |
ValueFromObject

are redefined to be

BuiltinValue ::=

ReferdncedValue ::=

/* STATIC SEMANTICS - ASN.1 Named Values shall not be used within arithmetie.€xpressions as operands of operations. */
Litergl Value ::= Number | BooleanValue | Bstring | Hstring | Ostring MCsfring | R_Value

Num

NonZeroNum ::=11213141516171819

Num

BoolganValue ::= TRUE | FALSE

Bstrin
Bin ::
Hstrin
Hex :
Ostrin
Oct ::

Cstring ::= """ {Char [ Wildcard | "\"} """

Char |
/* LEX
" (doulf

Wildc

—Bootcarvatre

BitStringValue |

CharacterStringValue |
ChoiceValue |
EmbeddedPDUValue |
EnumeratedValue |
ExternalValue |
IntegerValue |
NullValueValue |
ObjectldentifierValue |
OctetStringValue |
RealValue |
SequenceValue |
SequenceOfValue |
SetValue |
SetOfValue |
TaggedValue

DefinedValue */

er ::= (NonZeroNum {Num}) | 0

:= 01 NonZeroNum

g ::=""" {Bin | Wildcard} " B
=011

g ::=""" {Hex | Wildcard} """ H
=Num|AIBICIDIEIF

g ;= """ {Oct | Wildcard}-"*O
= Hex Hex

=/* REFERENCE - A character defined by the relevant CharacterString type. */
ICAL REQUIREMENT - If the CharacterString type includes the character " (double quote), this character shall be represented by a pa
le quote),in the denotation of any value. */

hrd ;:= AnyOne | AnyOrNone

© ISO/IEC

r of

AnyO

cC..=

/* STATIC SEMANTICS - AnyOne shall be used only within values of string types, SEQUENCE OF and SET OF. */

AnyO

rNone ::="*"

/* STATIC SEMANTICS - AnyOrNone shall be used only within values of string types, SEQUENCE OF and SET OF. */

R_Value ::= pass | fail | inconc | none

Identifier ::= Alpha{AlphaNum | Underscore | DoubleColon}

/* STATIC SEMANTICS - All Identifiers referenced in a TTCN test suite shall be explicitly declared in the test suite, explicitly declared in an ASN.1
type definition referenced by the test suite or be a TTCN predefined identifier. */
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/* STATIC SEMANTICS - DoubleColon shall only be used in identifiers which are declared in an Import table. Identifiers containing DoubleColon
shall not appear in an Export table. The DoubleColon is used to separate the name of a TTCN Module from an identifier originally specified in that

TTCN Module. */
758 Alpha ::= UpperAlpha | LowerAlpha
759 AlphaNum ::= Alpha | Num
760 UpperAlpha:=AIBICIDIEIFIGIHITIIJIKILIMINIOIPIQIRISITIUIVIWIXIYIZ
761 LowerAlpha:=alblcldlelfiglihliljlklliminlolplqlrisitiulviwixlylz
762 ExtendedAlphaNum ::=/* REFERENCE - A character from any character set defined in ISO/IEC 10646. */

76B BoundedFreeText ::= "/*" FreeText "*/"

76§ FreeText ::= {ExtendedAlphaNum}
/* LEXICAL REQUIREMENT - Free Text shall not contain the string "*/" unless preceded by backslash ("\"). */

A.3.3.38 Miscellaneous productions
76p Comma :;:=","

76p Dot :="."

76§ Dash :="-"

768 Minus ::="-"

769 SemiColon ::="}"

7790 DoubleColon ::= Colon Colon

771 Colon :=":"

non

772 Underscore ::=
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A.4 General static semantics requirements

A.4.1 Introduction

Static semantics requirements that are related to specific BNF productions are specified as comments on the relevant
productions, in the following format:

All other static semantic requirements that are common to both TTCN.GR and TTCN.MP are specified in the remainder of A 4.
Additional chauc Semantics in the 1 ITCN.MP are specilied in A.5.2.

A.4.2 Uni

A.4.2.1 In gome cases test suites may make references to items defined in other OSI standards. In particuldr,yreferencs to

ASN.1 type|[definition moduies according to ISO/IEC 8824-1: 1994 may be made in the type definitions, INames from those
modules (su¢h as identifiers of subfields within structured ASN.1 type definitions) may be used throughout the test suite.

ueness of identifiers

Since the rules for identifiers in ASN.1 and TTCN conflict, the following conventions apply:

a) type references, module identifiers and value references made within the various ASN.1(ype definitions tables fhall
comply to|the requirements for identifiers defined in ISO/IEC 8824-1: 1994;

b) for ideptifiers used within the other parts of a test suite dash ( - ) characters shall be teplaced with underscores ( _ ).

Within som¢g TTCN tables part of the ASN.Isyntax can be used to define types.In that ase, ASN.] rules shall be followed for
identifiers, with the exception that dash ( - ) characters shall not be used. Underscores ( _ ) may be used instead. All ¢ther
requirements defined by ISO/IEC 8824-1: 1994 (e.g., Type identifiers shall starf with an upper case letter, and field identifiers
within structured ASN.1 definitions shall start with a lower case letter) applyste TTCN test suites wherever ASN.1 is used.

A.4.2.2 All |dentifiers of the following TTCN objects shall be unique throughout the test suite:
a) Test Syite Types;
b) Test Syite Operations;
¢) Test Syite Parameters;
d) Test C3se Selection Expressions;
e) Test Syite Constants;
f) Test Sdite Variables;
g) Test Cdse Variables;
h) PCO types;

NOTE - Ifjthere is no PCO type declatatjon table, then PCO types are implicitly declared in the PCO declaration table, in which cas¢ the
uniqueness fefers to the meaning ofithe PCO type - the same PCO type may occur several times in the PCO declaration table with the Jame

meaning.
i) PCOs;
j) CPs;
k) Timers
1) Test Cqmponents;

m) Test Compornent Configurations;
n) ASP types;

o) PDU types;

p) CM types;

q) Structured Types;

r) Encoding Rules;

s) Encoding Variations;
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t) Invalid Field Encodings;
u) Aliases;

v) ASP constraints;

w) PDU constraints;

x) CM constraints;

y) Structure constraints;

ISO/IEC 9646-3: 1998 (E)

z) Test Cases;
aa)Test Steps;
ab)Defaults;
ac)Encoding Rule Names;
ad)Encoding Variation Names;
ae)Invalid Field Encoding Names.
A.4.2.3 All the following TTCN object references shall be unique throughout the test suites
a) Test Group References;
b) Test Step Group References;

c) IDefault Group References.
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A.4.2.4 TTCN reserved words are listed in Table A.2 These reserved words shall not be used as identifiers in a TTCN test suite.
All TTCN reserved words and TTCN identifiers are case sensitive.

Table A.10 - TTCN Reserved Words

ACTIVATE IF PDU

AND IF_PRESENT PERMUTATION
BEGIN INCONC PrintableString
BITSTRING inconc ps
BIT_TO_INT INFINITY PTC
BOOLEAN INTEGER R

BY INT_TO_BIT READTIMER
CANCEL INT_TO_HEX REPEAT
CASE IS_CHOSEN REPLACE
COMPLEMENT IS_PRESENT RETURN

CP IUT RETURNVALUE
CREATE LT R_Type

DO min S

DONE MOD START

ELSE ms STATIC

ENC MTC SUPERSET
END MTC_R SUBSET
ENDCASE NOT TeletexString
ENDIF ns THEN
ENDVAR OF TIMEOUT
ENDWHILE OMIT TIMER

F OR TO

FAIL OTHERWISE TRUE

fail P UNTIL
FALSE LENGTH_OF us
GeneralString none uUT

GOTO NUMBER_OF _ELEMENTS VAR
GraphicString NumericString VideotexString
HEXSTRING OCTETSTRING VisibleString
HEX _TO_INT OBJECTIDENTIFIER WHILE

1 FASS

IAS5String pass

A.4.2.5 The ASN.1 reserved words are listed in Table A.3. These reserved words shall not be used as identifiers in a TTCN

test suite.
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Table A.11 - ASN.1 Reserved Words

NOTE]|- Table A.3 contains a number ‘of keywords which at preset have no support within this standard. Those keywords have bg

ABSENT EXTERNAL OPTIONAL
ABSTRACT SYNTAX FALSE PDV
ALL FROM PRESENT
APPLICATION GeneralString PRIVATE
AUTOMATIC GeneralizedTime PrintableString
BEGIN GraphicString REAL
BIT IASString SEQUENCE
BMPString IDENTIFIER SET
BOOLEAN IMPLICIT SIZE

' CHARACTER IMPORT STRING
CHOICE INCLUDES SYNTAX
CLASS INSTANCE T61String
COMPONENT INTEGER TRUE
COMPONENTS INTERSECTION TeletexString
CONSTRAINED ISO646String TYPEIDENTIFIER
DEFAULT MAX UNION
DEFINITIONS MIN UNIQUE
EMBEDDED NULL UNIVERSAL
END NumericString UniversalString
ENUMERATED OBJECT UTCTime
EXCEPT ObjectDescriptor VideotexString
EXPLICIT OCTET VisibleString
EXPORT OF WITH

to cacilitate future integration of ASN.1 1994 features into TTCN.

A.4.2.p When ASN.1is used in a TTCN test suite, ASN.1 identifiers from the following list shall be unique through

suite, fegardless of whetherthe ASN.1 definition is explicit or implicit by reference:

a) Typeldentifiers of an ASN.1 Type Definition;
b) iflentifiers\ocourring in an ASN.1 ENUMERATED type as distinguished values;
¢) iflentifiers*occurring in a NamedNumberList of an ASN.1 INTEGER type.

A.4.2. CFhe names of ASP parameters shall be unique within the ASP in which they are declared. The names of R

en reserved

but the test

DU fields

shall be"unique within the PDU in which they are declared. The names of CM parameters shall be unique within the CM in
which they are declared.

A.4.2.8 If a Structured Type is used as a macro expansion, then the names of the elements within the Structured Type shall be
unique within each ASP, PDU or CM where it will be expanded.

A.4.2.9 Labels used within a tree shall be unique within a tree (i.e., Test Case root tree, Test Step tree, Default tree, local tree).

A.4.2.10 The tree header identifier used for local trees shall be unique within the dynamic behaviour description in which they

appear, and shall not be the same as any identifier having a unique meaning throughout the test suite.
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NOTE - This means that a local tree identifier may have the same name as a local tree identifier in another behaviour description, but not the
same as another Test Step in the Test Step Library.

A.4.2.11 The formal parameter names which may optionally appear as part of the following shall be unique 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;

c) TestS

tep Identifier;

d) Default Identifier;

e) Param

A42.12 A
formal paraj
local forma

A.4.2.13 In
figuration f

A.4.2.14 E
a) locally
b) atype
¢) aformj
d) atest

The scope
operation..
suite operat

eterized constraint declaration.

formal parameter name contained in the formal parameter list of a local tree header shall take preeedence g
meter name contained in the formal parameter list of the Test Step in which it is defined, withimfhe scope o
parameter list.

concurrent TTCN, PCOs and CPs used in a Test Case shall only be those determined by the' Test Componen
br that Test Case.

hch identifier used in the procedural definition of a test suite operation shall be o of the following:
declared variable name;

name, used in a variable declaration;

al parameter name declared in a formal parameter list of the operation;

uite operation name.

pf formal parameter names and locally declared variable names is the procedural definition of the test
[hus, the values of all other types of identifier are not directly accessible within the procedural definition of
on. To access such values they shall be passed as actual parameters to the test suite operation.

A.4.2.15 The constraints for TTCN Structured Types, TTCN ASPs,TTCN PDUs and TTCN CMs shall not be specified

ASN.1 tabl
Conversely
tables (i.e.,

NOTE - Hov
TTCN, wher

A.5 Diffe

A.5.1 Diffe
The followi
a) TTCN
b) TTCN|

c) TTCN;

the constraints for ASN.1 Types, ASN.1 ASPs,- ASN.1 PDUs and ASN.1 CMs shall not be specified using T|
Structured Type Constraints, TTCN ASP Censtraints, TTCN PDU Constraints or TTCN CM Constraints).

ever, when ASPs or PDUs are chained to”other PDUs, the enclosing ASP or PDU may, for example, be specifiied in t4
bas the enclosed PDU may be specified in ASN.1.

rences between TTCN:GR and TTCN.MP

brences in syntax
hg is a list of syntax-differences between TTCN.MP and TTCN.GR:

MP uses keywords as delimiters between entries, while TTCN.GR uses boxes;

MP'contains an extra occurrence of the suite identifier, which is used to facilitate identification of the ATS

ver a
f that

con-

suite
h test

1sing

s (i.e., ASN.1 Type Constraints, ASN.1 ASP Constraints, ASN.1 PDU Constraints or ASN.1 CM Constrajnts).

TCN

bular

MP uses<an, ‘explicit denotation of indentation levels for test events, while indentation is indicated visually in
TTCN.GR,;

n an

automated method;

d) in TTCN.MP the Test Case behaviour descriptions are explicitly grouped by the inclusion of appropriate Test Group
Identifiers in sequence before the Test Case behaviour descriptions belonging to each group; this information duplicates
information contained in the Test Case Index and in the Test Group References of the Test Case behaviour descriptions;

e) the Test Suite Structure, Test Case Index, Test Step Index and Default Index tables require a page number for each entry;
since page numbers are not relevant in the machine processable form they are not reflected in the TTCN.MP;

f) TTCN.GR supports both single and compact proformas for ASP and PDU constraints and Test Cases; the TTCN only
supports BNF for the single table format and the presentation of a number of single tables in TTCN.GR compact format is a
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display issue; when mapping a compact constraints table to TTCN.MP (i.e., single format), blank fields due to modification
shall be omitted;

g) the symbols “/*” and “*/” which open and close BoundedFreeText strings in the TTCN.MP shall not appear in the
TTCN.GR;

h) there are two alternative positions for the labels column in behaviour description tables in TTCN.GR, whereas there is a
fixed position for the labels in TTCN.MP;

1) page and line continuation are TTCN.GR features which are not represented in the TTCN.MP;

J) |page and line numbering are TTCN.GR features which are not represented in the TTCN.MP.

k) fif in TTCN.GR group references are used with definitions, declarations or constraints to indicate an hiérarchi¢al grouping
of pbjects, then in TTCN.MP each relevant group identifier is inserted before the syntax for the group,of tables which share
that group identifier and the syntax for the group identifier and following group of tables are encloséd in the appropriate
TTICN.MP keywords, relevant to the type of object.

AS.2

The fpllowing is a list of the additional static semantics in the TTCN.MP:

Additional static semantics in the TTCN.MP

a) [n the TTCN.MP, statements in the first level of alternatives having no predecessor/in the root or local tree they belong to
haye the indentation value of zero; statements having a predecessor shall have,the indentation value of the predgcessor plus

ong

as their indentation value;

b) In the TTCN.MP, the Test Suite Structure information is in the form“of Test Group Identifiers preceding Test Case
beHaviour descriptions shall be the same structure as defined by the part of the Test Suite Structure relevant to Test Groups

and

that defined by the Test Case Index.
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A.6 List of BNF production numbers

A.6.1 Introduction

This section presents an alphabetical index of the BNF
productions that appear in annex A. For each production the
index gives a reference in terms of the production number (not

page number).

ASN1_CM_ConstraintGroup 611
ASN1_CM_ConstraintGroupld 612
ASNI1_CM_ConstraintGroupldentifier 616
ASN1_CM_ConstraintGroupRef 614
ASNI1_CM_ConstraintGroupReference 615
ASN1_CM_ConstraintOrGroup 610
ASNI1_CM_Constraints 609
ASNI1_CM_Groupldentifier 441
ASN1_CM_GroupRef 439

© ISO/IEC

A.6.2 Th¢ production index

A
Activate 69D
ActualCrefRar 672
ActualCrefRarList 671
ActualPar 70
ActualParList 699
AddOp 723
AliasDef 495
AliasDefs 4p1
AliasDefsGfoup 488
AliasDefsGfoupld 489
AliasDefsGfoupldentifier 490
AliasDefsOfGroup 487
AliasGroupldentifier 494
AliasGroupRef 492
AliasGroupReference 493
Aliasld 496
Aliasldentiffer 497
Alpha 758
AlphaNum 59
AnyOne 754
AnyOrNone] 755
AnyOrOmit|569
AnyValue 568
ArrayRef 715
ASN_ASP_DefsByRefGroupRef 373
ASNI1_ASP| Constraint 540

ASNI1_ASP]| ConstraintGroup 538
ASN1_ASP| ConstraintGroupld 539
ASN1_ASP|ConstraintGroupldentifier)543
ASN1_ASP|ConstraintGroupRef(541
ASNI1_ASP|ConstraintGroupReference 542
ASNI1_ASP|ConstraintOrGroup 537
ASNI1_ASP/|Constraints™536
ASNI1_ASP|Groupldentifier 368
ASNI1_ASP|GroupRef 366
ASNI1_ASP|GroupReference 367
ASN1_ASP [TygeDef 365

ASNI_CM_GroupReference 440
ASN1_CM_TypeDef 438
ASNI1_CM_TypeDefGroup 436
ASN1_CM_TypeDefGroupld 437
ASN1_CM_TypeDefOrGroup 435
ASN1_CM_TypeDefs 434
ASNI1_ConsValue 594

ASNI1_Encoding 579

ASNI_Identifier 713

ASN1_LocalType 123

ASN1_Moduleld 132
ASNI1_Moduleldentifier, 133
ASNI1_PDU_Constraint~590
ASNI1_PDU_ConstfaintGroup 588
ASNI_PDU_ConstpaintGroupld 589
ASN1_PDU_CenstraintGroupldentifier 593
ASN1_PDUxConstraintGroupRef 591
ASNI1_PDU_ConstraintGroupReference 592
ASNIPDU_ConstraintOrGroup 587
ASNI_PDU_Constraints 586
ASNI1_PDU_DefsByRefGroupRef 415
ASNI1_PDU_Groupldentifier 410
ASN1_PDU_GroupRef 408
ASNI_PDU_GroupReference 409
ASN1_PDU_TypeDef 407
ASN1_PDU_TypeDefByRef 416
ASNI1_PDU_TypeDefs 403
ASNI1_PDU_TypeDefsByRef 414
ASNI1_PDU_TypeDefsByRefGroup 412
ASNI_PDU_TypeDefsByRefGroupld 413
ASN1_PDU_TypeDefsByRefOrGroup 411
ASN1_Type 122
ASNI1_Type&LocalTypes 121
ASNI1_TypeConstraint 521
ASN1_TypeConstraintGroup 519
ASNI_TypeConstraintGroupld 520
ASNI1_TypeConstraintGroupldentifier 524
ASNI1_TypeConstraintGroupRef 522
ASN1_TypeConstraintGroupReference 523

A SN _TusneConstraintOeGraomn—51-2
—+yP ForoupP—=T1

ASN1_ASP_TypeDefByRef 374
ASNI1_ASP_TypeDefGroup 363
ASN1_ASP_TypeDefGroupld 364
ASNI1_ASP_TypeDefOrGroup 362
ASN1_ASP_TypeDefs 361
ASNI1_ASP_TypeDefsByRef 372
ASN1_ASP_TypeDefsByRefGroup 370
ASNI_ASP_TypeDefsByRefGroupld 371
ASN1_ASP_TypeDefsByRefOrGroup 369
ASN1_CM_Constraint 613

174

ASNI1_TypeConstraints 517
ASNI1_TypeDef 113
ASN1_TypeDefinition 120
ASNI1_TypeDefOrGroup 110
ASNI1_TypeDefs 109
ASNI1_TypeGroup 111
ASNI1_TypeGroupld 112
ASNI1_TypeGroupldentifier 119
ASNI_TypeGroupRef 117
ASNI1_TypeGroupReference 118
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ASNI1_Typeld 114
ASN1_Typeld&Fullld 115
ASNI1_Typeldentifier 116
ASN1_TypeRef 129
ASNI1_TypeReference 130
ASNI1_TypeRefs 127

ISO/IEC 9646-3: 1998 (E)

CM_GroupRef 425
CM_GroupReference 426
CM_Id 423
CM_Identifier 424
CM_ParDcl 429
CM_ParDcls 428
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Annex B
(normative)

Operational Semantics of TTCN

B.1 Introduction
Anney A describes the syntax of TTCN by means of BNF production rules and restrictions on these productions’the ¢
of which may be verified either statically or dynamically.
This
suites.| This procedure starts, for each Test Case, an abstract “TTCN machine” that evaluates this\Test Cases by m¢

bservance

nex defines the semantics of TTCN by describing an abstract procedure that executes syntactically valid [TTCN test

ans of the

creatidn, expansion and interpretation of an “EvaluationTree”, dealing with one level (ordered set of alternatives in a certain
positign in the tree) at a time. In the execution of concurrent TTCN, additional TTCN machifies are started, one for e3ch created

main test

bstract procedure (EVALUATE_TEST_SUITE) and the TTCN- machines (EVALUATE_TE$T_CASE,

EVALUATE_TEST_COMPONENT) are described in clause B.5. EvaluationTree has the form of a TTCN behaviofir tree, but
enriched by additional components. In a TTCN machine it is initially set te/be the indicated Test Case or Test Step rpot tree, or

local tree. In the course of test case execution, EvaluationTree is«expanded, and “control” generally moves
EvalugtionTree, except in the execution of GOTOs and RETURNS, where control moves up.

down the

The additional tree components, introduced for technical reasons, are the following: each node (alternative) has, besides the
denoted StatementLine, a Boolean value IsDefault, telling whether the node stems from a Default Behaviour Table;|each level
has, bgsides the denoted list of StatementLines, a Boolean value IsExpanded, telling whether the level has already been

expanded.

It is nt required that a real TTCN machine be-built in a way that it works internally exactly as the abstract ope. TTCN
operatjonal semantics define only how a real TTCN machine should behave externally, i.e. with respect to PCO and (P queues,

timers jand the timer list, and test component'tefmination information. Implementation details are irrelevant.

B.2

ict, this is

tion of the

Within| the main body of this part of ISO/IEC 9646, as well as within Annex A and this annex, conditions are desdribed that

result ip the detection of test case errors. The observation of a test case error shall be recorded in the conformance lo
to the T

Without being explicitly mentioned in the following, a test case error is always detected dynamically if any part of an e

b and lead

Xpression

does not evaluate to a defined value. Expressions are evaluated, among other occasions, in the application of assignments,

qualifiers, and constraints.

B.4 Converting a modularized test suite to an equivalent expanded test suite

This algorithm does not handle error cases. It requires that the objects are unique in the scope where they are defined

and used.
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In the conversion from modularized test suite to a expanded test suite, there is a need for the renaming of some imported TTCN
objects {in order to avoid name clashes). In this rename process two options are allowed:

a) the original name is retained as defined in the declaration/definition of the object;

b) the new name is constructed by concatenation of the module identifier and the original name of the object. They shall be
separated by two underscores, ¢.g. ModuleA__ConnectionRequest.

The principle of this algorithm is, for each source object, make a temporary copy of it, expand the copy, then mark each object
to be imported and finally merge each marked object into the importing suite.

In expanding imported sources all explicitly and implicitly imported objects are renamed to Module::Identitter, if they wd
already renfamed at import. Every module shall have a unique identifier. In the expanded test suite all explicitly andJmp

imported objects are clearly recognisable and because every module has to have a unique name, name clashes are.fiot po
gm edure expand() Make a temporary copy of the whéle source
eg

end

begin

end

procedure rename_explicitly_imported(S) /

copy(Si);
expand(Si);

rename_explicitly_imported(Si); —— Rename all decurrences of explicitly imported

~ Nl

rename_implicitly_imported(Si); objects ¢
for (every marked_imported Ok in Si) do
begin
merge(Ok); Reéname all occurrences of implicitly
end \ imported objects
end

Merge all objects from Si with unique name

for (every source Si in ImportPart) do
begin Expand the copy of the source (Recursion)

Lookup in the "import table" for S

for (every object Oi in “import table” for'S).do

begin
gmark_imported(Oi); Only rename if not already renamed at
end import
if not already_renamed(Oi) then
begin
rename_source_and-references(Oi, S);
end \
if omitted (Oi) of i3 €xternal(Oi) then
begin Rename all occurrences
remoye \ithported_mark(Oi);
end

re not
licitly

sible.
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procedure rename_implicitly_imported (S)

begin
for (every object Oj referenced by Oi in S) d
b(:ergi(nv yon ! Y ) do Only rename if not already renamed
mark_imported (Oj); /
if not already_renamed (Oj) then <&—
begin
rename_source_and_references (O S):
and
end
end

B.5 |TTCN operational semantics

B.5.]1 Introduction
TTCN behaviour trees are evaluated one level of alternatives at a time. At each leyely.defaults are appended,|attachment
constructs are expanded, and REPEAT constructs are replaced. This produces a set‘of alternatives that can be ¢valuated to
discoyer which one successfully matches and thereby determines which set of alternatives to proceed to next. The r¢quirements
for what constitutes a match for a TTCN statement depend on what is coded omthat behaviour line, and are desctibed in this
sematics text.

B.5.2 The pseudo-code notation

B.5.2l1 Introduction
TTCN semantics are defined using a simple functional approach-that explains the execution of a TTCN Test Casf behaviour
descrjption, involving the step-wise expansion of an evaluation tree, and the execution of nodes of this tree. These fiinctions are
intengled as an aid to understanding TTCN semantics and @te not intended to be associated with any particular execfition model
or high level programming language. They are not meant to be direct methods for executing TTCN.

Keywords of pseudo-code are printed in bold font, &:g. procedure, function, begin, end, if, then, else. In the header of their
definftion, procedure, process, and function nafes are highlighted by bold font to facilitate lookup. For the same|reason, the
data tlype of a function is highlighted. Apart from this, data types are not dealt with explicitly.

B.5.2]2 Procedures and functions

Many] statements are procedure ealls: Function expressions may be used wherever a value of the associated typq is needed.
They pobtain their value (and ape.imiediately terminated) by return, followed by a value expression.
Proceflure and function pardmigters are generally “throughput parameters”, i.e. formal parameters that may be both|“read” and
“written to”. In particular,functions may have “side effects” and are essentially “procedures with a value”. Variables in a
proceflure or functiombody that are neither formal parameters nor any of the global ones mentioned above are locil variables
of thig body, without.explicit declaration.

Care 1s taken that

- pgraméters are read only when they have a defined value;

- teymiS.are used as actual parameters only where the procedure or function does not assign

- a value to the respective formal parameter, i.e. the parameter is purely an input parameter.

B.5.2.3 Processes

Processes behave like procedures, except that they are each run on a separate TTCN machine. They are not executed in a nested
fashion. In a process, global data objects may be declared, such that they are available in all procedures and functions called in
the process without being explicitly passed along as parameters. Avoiding long parameter lists makes the pseudo-code easier
to read. Of course, instances of global objects exist independently in each process (TTCN machine). There is no relationship
between global objects in different processes.
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In this annex, the following objects are treated as global objects in each process:

- EvaluationTree, of the Test Case (or Main Test Component) or Parallel Test Component;

- CurrentLevel, to be expanded or matched;

- Defaults, the current default context, used in default expansion;

- Snapshot, the temporarily fixed view of the environment;

- ReturnLevel, to be considered after the execution of a RETURN statement;

- ReturnIPefaults, the default context of the ReturnLevel;
- SendOHYject, the ASP, PDU, or CM to be sent next;
- ReceivgObject, the ASP, PDU, or CM received last.
Thus, each [TTCN machine will have its own EvaluationTree etc.

Other objects, however, are accessible from all processes. The relevant state of _the)” “environmer
EVALUATE_TEST_SUITE”, i.e. the contents of the relevant PCOs and CPs, as well as the lists of expired timers, the Y
of timers, and the list of terminated parallel test components, are assumed to be globally accessible/from all test compa
and need ndt be passed explicitly as parameters. Similarly, Test Suite Parameters, Test Suite Constants, and Test Suite Var
are assumedl to be accessible from all test case or test component processes.

B.5.2.4 Natural language within pseudo-code

Some parts| of pseudo-code are written in natural language, in order to limit the’¢omplexity of this annex. These par
enclosed by /# and #/. Such parts represent statements, for-loop details, or expressions of pseudo-code and are assumed
executed o1 evaluated, when they are encountered.

Pure commegnts, intended for the human reader, not to be executed or evaluated by a TTCN machine, are enclosed by (* aj

B.5.2.5 Leyels and alternatives
A level visited in a tree denotes both a position in the tree and. the ordered set of alternatives at this level.

An alternatjive visited in a tree determines a level position in the tree, cf. LEVEL_OF in B.5.25. The alternative dg
simultaneously a position in that level, a BehaviourLine, a.StatementLine, etc.

Thus, level$ and alternatives in a tree are pointers, but.the unpacking of the data objects they point at is done implicitly.
B.5.3 Execution of a Test Suite

B.5.3.1 Infroduction

The Test Suite is executed in the main.procedure, EVALUATE_TEST_SUITE. Every Main Test Component (Test Case
non-concurfent case) is executedson-an abstract TTCN machine executing EVALUATE_TEST_CASE. Each Parallel
Componentis executed on an independent TTCN machine, performing EVALUATE_TEST_COMPONENT.

» procedure EVALUATE_TEST_SUITE(TestSuiteld)

(*

begin

for /% every Test Case, Test Step or Default behaviour table Table in TestSuiteld #/ do
begin

© ISO/IEC

This procedure-introduces unique names for all TTCN trees, including local subtrees. It sets Test Suite specific data objects and evaluates
each Test Case\whose selection expressions become TRUE. *)

t of
alues
nents
ables

Is are
to be

hd *).

notes

n the
Test

/# Rename all local trees of Table such that they become unique throughout the test suite and different from any Test Case,

Test Step or Default behaviour table name in the Test Suite. #/;

/# Rename accordingly in Table all references to local trees in attachments. #/;

/# Every node in every behaviour tree gets a new Boolean component “IsDefault”.
This component is set to TRUE for all nodes in Default Dynamic Behaviour Tables
and FALSE for all nodes in all other tables. #/;

end;
for /# every Default behaviour table Table in TestSuiteld #/ do
begin

184
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B.5 4
B.5.4

# or each leaf of the behaviour table which has a preliminary result assigned, change the preliminary result to a verdict by
removing the parentheses around it. #/

end;

Evaluated := /# empty list of Test Case Identifiers #/;

/# Set values of Test Suite Parameters, Test Suite Constants, and, where to be initialized, of Test Suite Variables #/;

for /# every Test Case Identifier TCId of TestSuiteld that is not yet in Evaluated #/ do (* in any order *)

begin
SelEx := /# conjunction of the selection expressions of all test groups containing Test Case TCId (directly or via lower groups) #/;
if EVALUATE_BOOLEAN(SelEx) then

[9¢

Py

gl

begin

en|

pr

be

start process EVALUATE_TEST_CASE (TCId);
/# add TCId to the list Evaluated #/;
end
d

Execution of a Test Case

1 Execution of a Test Case - pseudo-code

ocess EVALUATE_TEST_CASE(TestCaseld)

(* This process initializes the EvaluationTree by the Test Case root tree and the default context by the Defaults references listed with the
Test Case Behaviour Description. It moves control to the top level of alternatives and calls.their evaluation. *)

bbal EvaluationTree, CurrentLevel, Defaults, Snapshot, ReturnLevel, ReturnDefaults) SendObject, ReceiveObject;

/# Initialize Test Case Variables, global R and MTC_R, PCOs, CPs, Timérs,and the Timeout List of TestCaseld. #/;

EvaluationTree := ROOT_TREE(TestCaseld);

(* EvaluationTree is a growing finite tree built up by pasting together-and expanding copies of trees from the test casq behaviour
description and from the test step and default libraries. A component IsExpanded is added to each level. *)

CurrentLevel := FIRST_LEVEL(EvaluationTree) ;

(* A level denotes both a position in a tree and the ordered;set of alternatives at this position. *)

ReturnLevel := CurrentLevel;

Defaults := DEF_REF_LIST(TestCaseld);

ReturnDefaults := Defaults;

EVALUATE_LEVELS ();

(* This includes, by nested calls, the evaluation of all relevant subsequent levels in the growing evaluation tree. *)

il

bcedure EVALUATE_LEVELS ()

(* This procedure first expands and éyaluates CurrentLevel, which is the currently active level of alternatives of EvaluationTree. Defaults
gives the currently active default”context. The alternatives contained in CurrentLevel are processed in their order of appearanfe, if
necessary in repeated rounds..CurrentAlternative is the loop variable of the for-loop, denoting the currently considered alternatiyve in
CurrentLevel. By the snapshot mechanism, in each round of matching attempts through CurrentLevel, the status of the environjnent
considered does not-charige, giving each such round an instantaneous character.

Save for dynamiically detected test case errors, the evaluation of CurrentLevel includes the successful evaluation of an alternative.|This
is followed by-the assignment of a verdict and the evaluation of the next level, and hence, by induction, of all levels that cohtrol
subsequently moves to. *)
bin
if NOT~IS_EXPANDED() then

(* By this condition we avoid expanding levels repeatedly which are targets of GOTOs. *)

EXPAND_CIIRRENT LEVEIL ()
(* Now the current level is free of REPEATS and attachments, and includes the necessary defaults. *)
repeat
(* ... performing rounds through current level, trying to match an alternative.*)
TAKE_SNAPSHOT();
(* ... of the incoming PCO and CP queue(s), the relevant timeout list, and the termination status of any other
test components. *)
for /# every CurrentAlternative in CurrentLevel, in the given order #/ do
(* try to match the current alternative. Note that an alternative visited in a tree determines a level position in the tree and
denotes, depending on the context it is used in, a position in that level, a BehaviourLine, a StatementLine, etc. *)
begin
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if EVALUATE_EVENT_LINE (CurrentAlternative) then

(* In the absence of Test Case errors the Test Component or Test Case will terminate inside the
EVAL_VERDICT_ENTRY or GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT call
of the innermost recursive instance of EVALUATE_LEVELS, e.g.
if there is a final verdict or no next level. Then, the for-loop will be aborted, too. *)

begin
if /# Alternative has a verdict column entry VerdictEntry #/ then

EVAL_VERDICT_ENTRY (VerdictEntry);

GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT(CurrentAlternative);

T L EVELSO

unti]l SNAPSHOT_FIXED();

(*
LO(
STQ
end

B.5.4.2 Ex
Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

P_TEST_CASE();

INLALLLA

VYOI T vV L)y
end
nd

NAPSHOT_FIXED returns TRUE if Snapshot cannot change any more. *)
(TEST_CASE_ERROR);

ecution of a Test Case or Test Component - natural language description

Evaluation begins at the numerically lowest (in TTCN.MP), i.e. the leftmost (in,TTCN.GR), level of indentjtion of
the root tree.

Expand current level to include all defaults explicitly, and to replace all4ree attachments, as long as necessary,|as well
as all REPEATS, by their expansions.

Take a snapshot of the incoming PCO and CP queue(s) and the fimeout list.
NOTE 1 - The act of taking a snapshot does not remove an event from any PCO or CP.

Consider the first behaviour line at the current level of alternatives.
Evaluate the TTCN statement on the current behavieirr line.

The evaluation of each type of TTCN statement iS specified in the operational semantics for that TTCN st3tement
type.
If the TTCN statement evaluates to a suceessful match, then go to Step 6.

Otherwise, if there are more alternatives in the current set of alternatives, consider the next behaviour line in| the set
of alternatives and go to Step 4,

If there are no more alternatives, and yet all PCO and CP queues relevant to this set of alternatives contain pt least
one event, and all timergtélevant to Timeout statements in the set of alternatives are in the timeout list, then top the
Test Case and indicaté-est case error.

INOTE 2 - Under these-Conditions none of the set of alternatives can ever match.
[n all other cases —i.e. there are no more alternatives and the next snapshot might show a different picture — gofto Step
3.

If a preliminary verdict is coded, process it as in B.5.23.2.

Step 7.

Step 8.

[f-a’leaf node in the tree or a node with a final verdict has been reached, then go to Step 8.

Otherwise, determine and consider the next level to be evaluated and go to Step 2.

Use final verdict, or, if not specified, the current value of the preliminary result variable R, as the final verdict of the
Test Case as in B.5.23.2 and B.5.25.

B.5.5 Expanding a set of alternatives

B.5.5.1 Introduction

This subclause defines how to expand a set of alternatives in preparation for evaluating which alternative matches.
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This is done in four steps:
c) saving the Default context, if labelled level;

d) attachment of the current set of Default behaviour trees;

1834 ay (834 N

e) expansion of attached trees, if necessary, recursively, until there are no more attachment alternatives in the set;

f) expansion of REPEAT constructs, replacing them by a subtree in which tree attachments and GOTO constructs occur in
lower levels only.

» procedure EXPAND_CURRENT_LEVEL ()
héoin
begin
if /# CurrentLevel has a label #/ then
SAVE_DEFAULTS ();

APPEND_DEFAULTS ();

EXPAND ATTACHMENT

(* Curren—t-Level is now free
EXPAND_REPEATS ();
/# Component IsExpanded of CurrentLevel #/ := TRUE;

o Wwn

end

B.5.5.2 Saving Defaults

* pyocedure SAVE_DEFAULTS ()
bggin

/# Replace CurrentLevel and its subsequent behaviour in the EvaluationTtee/by ACTIVATE (Defaults), followed by ChrrentLevel

and its subsequent behaviour, with the label of the former CurrentLevel moved to the ACTIVATE line. #/;

/# Consider new ACTIVATE line as the CurrentLevel #/;

erld

B.5.5|3 Expansion of REPEAT constructs

If ReppeatedTree denotes a particular TreeReference together with its ActualParList, and Condition denotes a particullar Boolean
expregsion, and label denotes a label not used anywhere else, then “REPEAT RepeatedTree UNTIL [Conditign]” can be
repla¢ed by:

[TRUE]
label + RepeatedTree
[NOT (Condition)]
-> label
[Condition]

Lines|describingSubsequent behaviour of the REPEAT construct follow after [ Condition] in this expansion, with ar} additional
indenfation ofené€ level.

* prpcedure EXPAND_REPEATS ()
begin
for /# every alternative A in CurrentLevel, in the given order #/ do
begin
if /# A is of the form REPEAT RepeatedTree UNTIL [Condition] #/ then
begin
Subsequent := SUBSEQUENT_BEHAVIOUR_TO (EvaluationTree,A);
Label := NEW_LABEL ();
(* Create a label which has been used neither in the (relabelled) Test Suite nor in the EvaluationTree. *)
Expansion := MAKE_TREE ( “[TRUE]”,
MAKE_TREE ( Label: “+” RepeatedTree,
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MAKE_TREE ( “[NOT(* Condition “)]”,

“->” Label,
MAKE_TREE ( “[* Condition “]”,

Subsequent,

)
)
)
REPLACE_ALT_TREE (EvaluationTree, CurrentLevel, A, Expansion);
end

end
end

B.5.5.4 Appending default behaviour

During evalluation of a test case, at each level of alternatives there is a current list of Default Tree Referenees. This list ¢omes

ing of the Defaults is done by adding, for each entry in the current list of Defaults, the construct

* procedure APPEND_DEFAULTS ()

PPEND_TO_LEVEL (EvaluationTree, CurrentLevel, “+” D);
EvaluationTree and CurrentLevel are updated by appending the attachment’of D to CurrentLevel. *)

end
end

B.5.5.5 Expanding attached trees

Attached trees are expanded by replacing the attach construct & TestStep with the tree or, where applicable, the root tfee of

13

the list in the appropriate Dynamic Behaviour Table, or from the most recently evaluated ACTIVATE con$truct.

+

TestStep anld subsequently, if there is behaviour specified following and indented from the Attach construct, to inseft this
behaviour gfter and indented from each leaf in the attached tree. Since attached trees may have their own list of default tree

references

n the header of the test step dynamic behaviour table, the expansion of tree attachment has to ensure that if any jevent

on the first]level of alternatives of the attached tre¢.matches then the defaults context is changed, and if a leaf node df that
attached trge is reached without a verdict being assigned then the defaults context of the calling tree is restored befofe the

subsequent|behaviour is evaluated. These ehanges in defaults context are most easily described in terms of the insertion of

appropriate] ACTIVATE constructs in the televant places. If the attached tree is in fact a default tree, then there will be no dgfault
references ip its header, so the ACTIVATE constructs that are inserted on entering that tree will have no parameters and thereby

will deactivate all defaults within the scope of the default tree.

The attached trees on Level aregiexpanded using the following procedure:

¢ procedure EXPAND_ATTACHMENTS (Tree, Level, OuterDefaults)
begin
for /# every alternative A in Level in Tree, in the given order #/ do
begi
if /# Avis'an ATTACH construct, i.e. of the form “+” AttachedTreeld ActualParList #/ then
gin
Subsequent := SUBSEQUENT_BEHAVIOUR_TO (Tree,A);
AttachedTree := ROOT_TREE (AttachedTreeld);
REPLACE_PARAMETERS (AttachedTreeld, AttachedTree, ActualParList);
(* This replaces the formal parameters in AttachedTree by the actual parameters specified in ActualParList,
doing so by textual substitution *)

RELABEL(AttachedTree);
NewDefaults := DEF_REF_LIST(AttachedTreeld);
NewLevel := FIRST_LEVEL(AttachedTree);
EXPAND_ATTACHMENTS (AttachedTree, NewLevel, NewDefaults);
EXPAND_SUBTREE (AttachedTree, Subsequent, NewDefaults, OuterDefaults);
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(* Le.: Insert ACTIVATE(NewDefaults) below first level of AttachedTree &
Attach ACTIVATE(OuterDefaults) and Subsequent to each leaf node of AttachedTree *)
REPLACE_ALT_TREE(Tree, Level, A, AttachedTree);
end
end
end

* procedure EXPAND_SUBTREE (SubTree, Subsequent, InnerDefaults, OuterDefaults)
(* This procedure first inserts ACTIVATE(InnerDefaults) below the first level of SubTree

——amd them attachies ACTTVATE(OuterDefautts)and-Subsequent to eac i feaf iode of SubTree. *)
bpgin
Level := FIRST_LEVEL(SubTree);
for /# every alternative A of Level in SubTree #/ do
begin

SubOfA := SUBSEQUENT_BEHAVIOUR_TO (SubTree, A);

ActTree := MAKE_TREE(A,

MAKE_TREE(“ACTIVATE(” InnerDefaults )”,

SubOfA, ), );
REPLACE_ALT_TREE(SubTree, Level, A, ActTree);
end
for /# every leaf A in SubTree #/ do
begin

LeafTree := MAKE_TREE (A,
MAKE_TREE ( “ACTIVATE(” OuterDefaults )’
Subsequent, ), );
REPLACE_ALT_TREE(SubTree, LEVEL_OF(SubTree, A), A, LeafTree);
end
end

The gxpansion of attached trees is also explained in 15.13;
B.5.¢ Evaluation of an Event Line

B.5.6.1 Pseudo-code

o]

unction EVALUATE_EVENT_LINE(Alternative) : BOOLEAN

(* This function calls EVALUATE_EVENT, EVALUATE_PSEUDO_EVENT or EVALUATE_CONSTRUCT, depending on what type
of StatementLine the current alternative is *)

bdgin

case STATEMENT_.LINE_TYPE_OF(Alternative) of

begin
EVENT: if EVALUATE_EVENT (Alternative) then return TRUE,; else return FALSE;
PSEUDO_EVENT: if EVALUATE_PSEUDO_EVENT (Alternative) then return TRUE,; else return FALSE;
CONSTRUCET: (* Construct can now only be GoTo, Return, Activate, Create. *)

if EVALUATE_CONSTRUCT (Alternative) then return TRUE,; else return FALSE;
end

T

B.5.6.2 Natural language description

Evaluate the TTCN statement on the current behaviour line, based on the statement type, i.e. whether it is an event, a pseudo-
event, or a construct. The evaluation of each type of TTCN statement is specified in the operational semantics for that TTCN
statement type in the following subsections.

B.5.7 Functions for TTCN events

B.5.7.1 Functions for TTCN events - pseudo-code

* function EVALUATE_EVENT (Alternative) : BOOLEAN
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(* This function calls SEND, RECEIVE, OTHERWISE, TIMEOUT , DONE, or IMPLICIT SEND, depending on what type of event the
current alternative is *)

begin
case EVENT_TYPE_OF(Alternative) of
begin
SEND : if SEND (Alternative) then return TRUE; else return FALSE;
RECEIVE: if RECEIVE (Alternative) then return TRUE; else return FALSE;
OTHERWISE: if OTHERWISE (Alternative) then return TRUE; else return FALSE;
TIMEOUT: if TIMEOUT (Alternative) then return TRUE; else return FALSE;
ONE: it DONE (Alternative) then return 1RUE, else return FALSE,
IMPLICIT_SEND: if IMPLICIT_SEND (Alternative) then return TRUE; else return FALSE;
end
end

B.5.7.2 Functions for TTCN events - natural language description

If the TTCN

B.5.10 for an OTHERWISE event, B.5.11 for a TIMEOUT event, B.5.12 for a DONE event, or B.5,13/for an IMPLICIT S

event.

B.5.8 Exeq

B.5.8.1 Exg¢cution of the SEND event - pseudo-code

* function[SEND ( SendLine ): BOOLEAN

begin

/#Repd  PCOorCPidentifier,

end
elser
end

e procedur
begin
Send(

JUILD_SEND_OBJECT (ASPorPDUorCMidentifier, ConstraintsReference );

statement is an event, then it will be evaluated as specified in B.5.8 for a SEND event, B.5.9.for a RECEIVE ¢

ution of the SEND event

ASPorPDUorCMidentifier,

Qualifier,

Assignments,

TimerOperations,

ConstraintsReference from SendLine #/;
ALUATE_BOOLEAN (Qualifier) then

KECUTE_ASSIGNMENTS (Assignment);
END_EVENT (PCOorCPidentifier, ConstraintReference);
MER_OPS (TimerOperations);

DG(PCOorCPidentifier, SendQbject);

turn TRUE;

pturn FALSE;

e BUILD_SEND_OBJECT (ASPorPDUorCMidentifier, ConstraintsReference)

bject :¥ /# an instance of ASPorPDUorCMidentifier
whose parameters/fields have the values specified by ConstraintsReference #/;

vent,
END

end

* procedure SEND_EVENT (PCOorCPidentifier, ConstraintsReference)

begin

/# Encode SendObject according to applicable encoding rules and variations,

S€

e ConstraintsReference and associated type definitions #/;

/# Put encoded SendObject at the end of OUTPUT_Q(PCOorCPidentifier) #/;

end
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B.5.8.2 Execution of the SEND event - natural language description

The contents of the ASP or PDU or CM, 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 succeed.

» If the qualifier evaluates to TRUE, then continue with Step 2.

S la ] ra) + AQD PILL ONA el 1 \Wal . b S
teprz- CIvart dirZAaAoT U T DU U TV S S PULTITCU TIT UIT TIATIITCU T CUITS ITATITTS RTTTTTIICT.

If the dynamic chaining feature has been used, then the value specified in the Constraints Referénce ¢ntry will be
assigned to the appropriate parameter or field of the ASP or PDU or CM to be sent.

Using the dynamic chaining feature has the effect of storing a copy of the named constraint intd the named
parameter or field of the ASP or PDU or CM being built for comparison. The structur¢)défined for the associated
Constraints Reference is used for this named parameter or field.
If there is an A SS‘grr nt tatei‘ne‘nt, then that assignment wili be performed’as-in B.5.16, in particyiar possibly

changing the ASP or PDU or CM to be sent.

un
-
[+
=
w

Step[4.  The ASP or PDU or CM is now fully filled in according to the specificdtions given. The LT or UT wi:r encode the

PDUs (but not ASPs or CMs, apart from PDUs embedded in such) aécording to the applicable encoding rules. The
LT or UT will send the ASP with its embedded encoded PDUs, or the-encoded PDU. If a PCO or CP w4s stated, the
ASP or PDU or CM is to be sent at that PCO or CP. If the PCQ/was not stated, i.e., the test uses a singld PCO - then
the ASP or PDU is sent from the lower PCO, because a CP ¢annot be implied.

Step[S.  If one or more timer operations were coded on the behaviour line, the appropriate timer operatiop(s) will be
performed as in B.5.17.

Step|6.  Record in the conformance log the following information, as well as the information specified in B.5.24.2:
* the PCO or CP at which the SEND occurred;
e the fully defined ASP, PDU or CM that'was sent.

B.5.9 Execution of the RECEIVE event
B.5.9.1 Execution of the RECEIVE event - pseudo-code

* function RECEIVE( ReceiveLine() \BOOLEAN
bdgin
/#Read  PCOorCPidentifier,
ASPorPDUarCMidentifier,

Qualifier;

Assignments,

TimerOperations,

ConstraintsReference from ReceiveLine #/;
if /# INPUT_Q (PCOorCPidentifier) is not empty #/ then

begin
if ( OBJECT_MATCHES(PCOorCPidentifier, ASPorPDUorCMidentifier, ConstraintsReference)
——AND-EVAEHATEBOOEEAN(Quatifrer)threm
begin
EXECUTE_ASSIGNMENTS (Assignments);
TIMER_OPS (TimerOperations);
REMOVE_OBIJECT (PCOorCPidentifier);
LOG(PCOorCPidentifier, ReceiveObject);
return TRUE;
end
else return FALSE,;
end
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else
end

begin
Rec

return FALSE;

function OBJECT_MATCHES (PCOorCPidentifier, ASPorPDUorCMidentifier, ConstraintsReference) :BOOLEAN

eiveObject := /# copy of encoded object at head of INPUT_Q(PCOorCPidentifier) #/,

if /# ReceiveObject can be decoded according to applicable encoding rules and variations,

beg

end
else
end

* procedyre REMOVE_OBJECT (PCOorCPidentifier),

begin

/# r¢gmove object at head of INPUT_Q(PCOorCPidentifier) #/;

end

B.5.9.2 Execution of the RECEIVE event - natural language description

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.
Step 8.

Step 9.

192

as given by ConstraintsReference and associated type definitions #/ then
n
# decode it, to yield new version of ReceiveObject #/;
if ( /#ReceiveObject is of type ASPorPDUorCMidentifier #/
AND
/# parameters/fields of ReceiveObject have values matching the ConstraintsReference #/ ) then
return TRUE;
plse return FALSE;

return FALSE;

shows that there is no incoming ASP or PDU or CM,then this RECEIVE cannot match.
Otherwise, continue to Step 2.

If a PCO or CP was stated, the ASP or PDU 0r.€M shall have been received at that PCO or CP. If the PCO w
stated, i.e., the test suite uses a single PCQ; ~then the ASP or PDU shall have been received at the lower PCQO
that a CP cannot be implied.

The incoming PDUs are decoded according to the applicable encoding rules. A copy is made of the de
incoming PDU or of the incoming ASP or CM with decoded nested PDUs.

If the qualifier, possibly using values from the incoming data object, evaluates to FALSE, the RECEIVE ¢
match. Otherwise, continue to step 5.

A copy of the expéeted ASP or PDU or CM pattern is assembled, using the structure defined in the ASP or P
CM declaration, plus the values, matching mechanisms and chained Constraints References specified in the 1
Constraints Reference.

This copy.1s comparied against the incoming ASP or PDU or CM, and its decoded PDUs or the decoded P
determine if the RECEIVE can match as specified. Only if the RECEIVE did match successfully, continue to §

© ISO/IEC

If the snapshot that was taken when beginning the current\iteration of checking this level of alternatives for majching

as not
. Note

coded

annot

DU or
amed

DU to
tep 6.

The incoming ASP or PDU or CM which has just matched will be removed from the incoming PCO or CP

queue

and discarded.

If there are Assignment statements, then they will be performed as in B.5.16.2.

If one or more timer operations were coded on the behaviour line, the appropriate timer operation(s) will be

performed as in B.5.17.

Record in the conformance log the following information, as well as the information specified in B.5.24.2:
» the PCO or CP at which the RECEIVE occurred,;
* the fully defined ASP, PDU or CM that was received.
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B.5.10 Execution of the OTHERWISE event
B.5.10.1 Execution of the OTHERWISE event - pseudo-code

+ function OTHERWISE ( OtherwiseLine ) : BOOLEAN

begin
/#Read  PCOorCPidentifier,
Qualifier,
Assignments,
TimerOperations from OtherwiseLine #/;

if ( /#INPUT_Q (PCOorCPidentifier) is not empty #/
AND EVALUATE_BOOLEAN (Qualifier) ) then

begin
EXECUTE_ASSIGNMENTS (Assignments);
TIMER_OPS (TimerOperations);
REMOVE_OBJECT (PCOorCPidentifier);
LOG(PCOidentifier, ReceivedObject);
return TRUE;

end

else return FALSE;

epd

B.5.10.2 Execution of the OTHERWISE event - natural language deseription

The fester shall accept any incoming data that it has not been possible tocdecode or 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 levaluates to
TRUE.

Step|1. If the qualifier evaluates to FALSE, the OTHERWISE cannot match. Otherwise, continue to step 2.

Step(2.  If the snapshot that was taken when beginning(the current iteration of checking this level of alternatives for matching
shows that there is no incoming ASP, PDU~or CM, then this OTHERWISE cannot match.

Otherwise, continue to Step 3.

Step|3. If a PCO was stated, the ASP or-PDU shall have been received at that PCO. If a CP was stated, the CM shall have
been received at that CP. If the PCO was not stated, i.e., the test uses a single PCO, then the ASP or PD{J shall have
been received at the lower. P€O, because a CP cannot be implied.

Step[4.  The incoming ASP, PDUor CM will be removed from the incoming PCO or CP queue and discarded.
Step[S.  If there are Assignment statements, then they will be performed as in B.5.16.2.

Step|6.  If one or mére timer operations were coded on the behaviour line, the appropriate timer operation(s) will be
performediagin B.5.17.

Step(7.  Record/in the conformance log the following information, as well as the information specified in B.5.214.2:
» <the PCO or CP at which the OTHERWISE occurred;
' the ASP, PDU or CM that was received.

B.5.11 Execution of the TIMEOUT event

B.5.11.1 Execution of the TIMEOUT event - pseudo-code
» function TIMEOUT ( TimeoutLine ) : BOOLEAN

begin
/#Read  Timerldentifier,
Qualifier,
Assignments,
TimerOperations from TimeoutLine #/;
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if EVALUATE_BOOLEAN (Qualifier) then
begin
if TIMER_EXPIRED (Timerldentifier) then
begin
EXECUTE_ASSIGNMENTS (Assignments);
TIMER_OPS (TimerOperations);
LOG(Timerldentifier);
return TRUE,
end

CiIST1 Ctul 1 rl‘A\LQL,
end
else eturn FALSE;

end

» function TIMER_EXPIRED (Timerldentifier) : BOOLEAN
begin
if /# Timerldentifier is not empty #/ then

begin
/# delete timeout notification from Timerldentifier in actual timeout list #/;
/# stop and reset the timer Timerldentifier #/;

tturn TRUE;

-

erd

else return FALSE;
end
else ([ Timerldentifier not specified *)
begin
if|/# any timeout notification is in copy of timeout list in Snapshot#/ then
bggin

/# stop and reset all timers mentioned in actual timeouf\ist#/;

/# delete all timeout notifications in actual timeoutlist #/;

return TRUE;

eId
else return FALSE;

end
end

B.5.11.2 Execution of the TIMEOUT event - natural language description

begi
i{/# timeout notification from Timerldentifier is in copy of timeout list in Snapshot #/ then

The tester Will check to see if the Aamed 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 TR UE.

Step 1. If there is a qualifief, then that qualifier will be evaluated before any other processing takes place.

If the qualifier evaluates to FALSE, the TIMEOUT cannot match.

If the.qualifier evaluates to TRUE, then continue with Step 2.

Step 2. $eeif any of the timers explicitly or implicitly named on the TIMEOUT event have been running, but have expjred.

¢ If 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 If no timers have expired the TIMEOUT event can not match, i.e., the next alternative will be attempted.

Step 3.  If there is an Assignment statement, then that assignment will be performed as in B.5.16.2.
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Step 4. If one or more timer operations were coded on the behaviour line, the appropriate timer operation(s) will be
performed as in B.5.17.

Step 5.  Record in the conformance log the information specified in B.5.24, as well as the name of the timer that expired.

B.5.12 Execution of the DONE event

B.5.12.1 Execution of the DONE event - pseudo-code

» function DONE ( DoneLine) ; BOOLEAN
begin
/#Read  TCompList,
Qualifier,
Assignments,
TimerOperations from DoneLine #/;
if EVALUATE_BOOLEAN (Qualifier) AND ALL_TERMINATED(TCompList) then
begin
EXECUTE_ASSIGNMENTS (Assignments);
TIMER_OPS (TimerOperations);
LOG(TCompList);
return TRUE;

end

else return FALSE;

end
. f\]nction ALL_TERMINATED(TCompList) : BOOLEAN
bggin
if TCompList =/# EmptyList #/ then
TCompList := /# list of all created Parallel Test Componeunts.#/;
for /# every TComp in TCompList #/ do
begin
if /# TComp has not terminated in the Snapshot #/\then
return FALSE;
end
return TRUE;
erld

B.5.1R.2 Execution of the DONE event - natural language description

The tgrmination status of the given list of Test Components is to be checked. If all given components have terminated (at the
time ¢f the last SNAPSHOT) then the event matches, provided that the qualifier also evaluates to TRUE.

Step I.  If there is a qualifier, then that qualifier will be evaluated before any other processing takes place.
» If the gualifier evaluates to FALSE, the DONE cannot succeed.
» If the(qualifier evaluates to TRUE, the continue to Step 2.

Step 2. If all'test components listed in TCompList had terminated at the time of the last SNAPSHOT, then continue to Step
3, otherwise this DONE cannot match.

Step 3—Htherets-amAsstgnment-statement; themr that-asstgnment-wittbe performedas i B5H6——————

Step4.  If one or more timer operations were coded on the behaviour line, the appropriate timer operation(s) will be
performed as in B.5.17.

Step 5.  Record in the conformance log the information specified in B.5.24, as well as the TCompList.
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B.5.13 Execution of the IMPLICIT SEND event
B.5.13.1 Execution of the IMPLICIT SEND event - pseudo-code

e function IMPLICIT_SEND (Alternative) : BOOLEAN
begin
/# Execute IMPLICIT_SEND according to natural language description #/;
return TRUE;
end

B.5.13.2 HExecution of IMPLICIT SEND - natural language description

The IUT isfinduced to do whatever is necessary to send the contents of the ASP or PDU, as specified in the constraints ref;
entry of th¢ alternative.

If the dynamic chaining feature has been used, then the value specified in the Constraints Reference entty. will be assig
the approptiate parameter or field of the ASP or PDU to be sent.

IMPLICIT|SENDing always succeeds.
B.5.14 Execution of a pseudo-event
B.5.14.1 Execution of a pseudo-event — pseudo-code

* function EVALUATE_PSEUDO_EVENT ( PseudoEventLine ) : BOOLEAN

begin
#Read  Qualifier,

Assignments,

TimerOperations from PseudoEventLine #/;
if EVALUATE_BOOLEAN (Qualifier) then
begi

XECUTE_ASSIGNMENTS (Assignments);
IMER_OPS (TimerOperations);
OG();
eturn TRUE;
end
else return FALSE;
end

B.5.14.2 Hxecution of PSEUDO-EVENTS - natural language description

If the TTCNN statement is a pseudo-€vent, then it will be evaluated as specified in B.5.15 for a Boolean Expression, B.5.
an Assignnjent Statement, B.5.17 for a timer operation (START, CANCEL, or READTIMER).

After complletion of the pseudo-€vent, record in the conformance log the information specified in B.5.24.
B.5.15 Exgcution of BOOLEAN expressions
B.5.15.1 Execution.of BOOLEAN expressions - pseudo-code

Prence

ned to

6 for

* function EVALUATE_BOOLEAN(Qualifier) : BOOLEAN

begin
if /# Qualifier is empty #/ then
return TRUE;
else
begin
if /# Qualifier evaluates to TRUE #/ then
return TRUE;
else return FALSE;
end
end
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B.5.15.2 Execution of BOOLEAN expressions - natural language description

ISO/TEC 9646-3: 1998 (E)

A Boolean expression (i.e., qualifier) specifies a condition that is to be tested. This condition will either be TRUE or FALSE.
A Boolean expression may be stated as part of a statement line (i.e., on the same line with a SEND, RECEIVE, TIMEOUT, or
OTHERWISE), or as a statement line on its own (i.e., as a pseudo-event).

Step 1.

rules of Boolean Logic apply, with the precedence rules specified in 11.4.2.1.

B.5.16 Execution of assignments

The Boolean expression shall be evaluated to determine if the condition specified is TRUE or FALSE. The normal

B.5.16.1 Execution of assignments - pseudo-code

. iocedure EXECUTE_ASSIGNMENTS (AssignmentList)

gin
for /# every assignment CurrentAssignment in AssignmentList, in the given order #/ do
begin
/# Execute CurrentAssignment #/,
end
ehd

B.5.16.2 Execution of ASSIGNMENTS - natural language description

The
to ta

precgdence indicated in Table 3.

If the

objeqt to be sent. If the assignment is performed in a Receive line, the expression may refer to components of the
or CM to be received.

B.5.17 Execution of TIMER operations

B.5.17.1 Execution of TIMER operations - pseudo-code

rocedure TIMER_OPS (TimerOperations)

begin

for /# every TimerOperation in TimerOperations #/ do
case TIMER_OP_TYPE_OF(TimetQpération) of

=

begin
START_TIMER: START_TIMER(TimerOperation);
CANCEL_TIMER: CANCEL_TIMER(TimerOperation);
READ_TIMER: READ_TIMER(TimerOperation);
end

end

procedure START_TIMER (TimerOperation)
bé¢gin

/#perform as in B.5.17.2 #/;

end

issignment list is evaluated in left to right order. In each assignment, the variable on the left-hand side of that
ke on the value of the expression on the right-hand side of the statement. This expression is evaluated ol

statement is
bserving the

assignment is performed in a Send line, the left-hand side may denote an ASP-, PDU- or CM-component, referring to the

ASP-, PDU-

procedure CANCEL_TIMER (TimerOperation)
begin

f# perform as in B.5.17.3 #/;
end

procedure READ_TIMER (TimerOperation)
begin

/# perform as in B.5.17.4 #/;
end
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B.5.17.2 Execution of START timer - natural language description
Step 1. If the timer is already running, cancel it and continue to Step 2. Otherwise continue directly to Step 2.

Step 2. The timer is to be started with an initial value indicating no time has passed. Any entry for this timer in the timeout
list is removed from the list.
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The CANCEL timer operation specifies that a timer (or timers) is to stop ticking.

Step 1.  [Determine the name of the umer(s) to be cancelled:
4 if no timer identifier is specified, then cancel all timers;
J if a timer identifier is specified, then cancel the timer with this timer identifier.

Step 2. The status of the named or implied timer(s) is to be set to "not running". The amount of time elapsed for the tier(s)
is to be set to zero. If the timeout list contains an entry for the timer(s), the entry (entries) is.(are) removed from the
list.

B.5.17.4 Eixecution of READTIMER - natural language description

The READ[I'TMER operation specifies that the amount of time that has passed for a currently-running timer is to be storefl into
a variable. The timer continues to run without interruption.

Step 1. [Interrogate the value of the timer having the specified name. If the amount'of time passed is n of the units de¢lared
for this timer type, store » into the named variable.

[f the timer is not currently running, the named variable shall be.set'to zero.
B.5.18 Fupctions for TTCN constructs
B.5.18.1 Fpnctions for TTCN constructs - pseudo-code

¢ functionfEVALUATE_CONSTRUCT (Construct) : BOOLEAN
(* As|the EvaluationTree is expanded at the CurrentLevel, the REBEAT and ATTACH constructs are not encountered here. *)
begin
case [CONSTRUCT_TYPE_OF(Construct) of
begin
ACTIVATE: ACTIVATE(Construct);
(JREATE: CREATE (Construgt),
JoOTO: (* no action heressee-GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT *);
RETURN: (* no action here, see GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT *);
end
retunin TRUE;
end

B.5.18.2 Functions for,TTCN constructs - natural language description

If the TTCN statenient is a TTCN construct, then it will be evaluated as specified in B.5.19 for an ACTIVATE construdt, as
specified in| B.5.20 for a CREATE construct, as specified in B.5.21 for a GOTO construct, or as specified in B.5.22 for a
RETURN cpnstruct. There is no need to deal with REPEATS, as they all have been replaced in the CurrentLevel.

TTCN constructs will always succeed.

B.5.19 Execution of the ACTIVATE construct
B.5.19.1 Execution of the ACTIVATE construct - pseudo-code
« procedure ACTIVATE ( ActivateLine )

begin

/#Read  DefRefList from ActivateLine #/;
Defaults:=DefRefList;
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end

LOG(DefRefList);

B.5.19.2 Execution of the ACTIVATE construct - natural language description

Change the current defaults context to the DefaultRefList that appears as parameter to the ACTIVATE construct.

Step 1.  Change default context to DefaultRefList.

Step 2.  Record in the conformance log the following information as well as the information specified in B.5.24:

B.5.20 Execution of the CREATE construct
B.5.20.1 Execution of the CREATE event - pseudo-code

+ procedure CREATE ( CreateLine ) : BOOLEAN
begin

end

* process EVALUATE_TEST_COMPONENT(TCompld, TreeReferernce, ActualParList)

(* This process initializes the EvaluationTree by the appropriate Test Step root tree or local tree and the default context by the D¢faults
references listed with the corresponding behaviour table. It moves control to the top level of alternatives and calls their evaluation. *)

[~ ]

end

B.5.20.2 Exécution of the CREATE event - natural language description

The gvaluation of the given Test Component is to be started.

obal EvaluationTree, CurrentLevel, Defaults, Snapshoty ReturnLevel, ReturnDefaults, SendObject, ReceiveObject;
Pgin

¢ the DefaultRefList.

/#Read  CreateList from CreateLine #/;

for /# every (TCompldentifier, TreeReference, ActualParList) drawn from CreateList #/.do

begin
start process EVALUATE_TEST_COMPONENT(TCompldentifier, TreeReference, ActualParList);
(* This starts the concurrent evaluation of TreeReference. *)
LOG(TCompldentifier,TreeReference, ActualParList);

end

/# Initialize the local instances of Test Case Variables, local R, Timers, and the Timeout List of TCompld. #/;
EvaluationTree := ROOT_TREE(TreeReference);

ISO/IEC 9646-3: 1998 (E)

(* EvaluationTree is a growing finite tre¢\built up by pasting together and expanding copies of trees from the test cas¢ behaviour

description and from the test stepand default libraries. A component IsExpanded is added to each level. *)
REPLACE_PARAMETERS (TreeReference, EvaluationTree, ActualParList);
CurrentLevel := FIRST_LEVEL(EvaluationTree) ;
(* A level denotes both a pgsition in a tree and the ordered set of alternatives at this position. *)
ReturnLevel := CurrentLgvel;
Defaults := DEF_REFLEIST(TreeReference);
ReturnDefaults := Defaults;
EVALUATE_LEVELS ();
(* This includ€s; by nested calls, the evaluation of all relevant subsequent levels in the growing evaluation tree. *)

Step 1.

Step 2.

Evaluation of TCompldentifier, bound to TreeReference, is started, with the ActualParList parameters replacing the
Formal Parameters by textual substitution in TreeReference. All Test Case Variables, the local result variable R,

timers and the local timeout list are provided afresh for the sole use by this test component.
Record in the conformance log the following information as well as the information specified in B.5.24:
* the TCompldentifier

¢ the TreeReference
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e the ActualParList.

B.5.21 Execution of the GOTO construct

Control is transferred to the set of alternatives having the specified target label in the labels column. Execution now continues
at this new level.

In pseudo-code, the GOTO construct is performed as a part of GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT.

B.5.22 Execution of the RETURN construct

Control is transferred to the set of alternatives from which the defaults were entered the last time. Execution now continles at
this new levgl.

In pseudo-cpde, the RETURN construct is performed as a part of GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT.

B.5.23 The¢ verdict
B.5.23.1 The verdict - pseudo-code

¢ procedure EVAL_VERDICT_ENTRY (VerdictEntry)
begin
/# Expand VerdictEntry to full word, e.g. (P) becomes (PASS) #/;
if /# YerdictEntry is a preliminary verdict “("PrelimVerdict*)” #/ then
begin
UPDATE_PRELIM ( PrelimVerdict, /# local R, or MTC_R in case of Main Test‘Component #/);
UPDATE_PRELIM ( PrelimVerdict, /# global R #/);
end
else (T VerdictEntry is a final verdict. *)
begin|
if{/# Current process is EVALUATE_TEST_CASE #/ then
bé¢gin
EXCLUDE_INCOMPATIBLE_ENTRY ( VerdictEntry//# global R #/);
LOG(VerdictEntry);
/# assign final verdict in main test component or'test case #/;
TERMINATE_TEST_CASE();

end
elrLe (* Process is EVALUATE_TEST_COMPONENT *)
bé¢gin
EXCLUDE_INCOMPATIBLE ENTRY ( VerdictEntry, /# local R #/);
UPDATE_PRELIM ( VerdictEntry, /# global R #/);
stop process;
erld

end

end

» process HXCLUDE_INCOMPATIBLE_ENTRY (Entry, RVal)
begin
if ( (intry =R AND /# RVal = none #/ ) OR

(Entry'= “PASS” AND /# Rval = inconc #/ ) OR
(Entry = “PASS” AND /# Rval = fail #/ ) OR
(Entry = “INCONC” AND /# Rval = fail #/ ) ) then

begin
LOG(TestCaseError);
STOP_TEST_CASE();
return FALSE;

end

else return TRUE;

end

» procedure UPDATE_PRELIM (PrelimVerdict, ResultVar)
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begin

if ( ResultVar = none OR
(ResultVar = pass AND PrelimVerdict <> PASS) OR
(ResultVar = inconc AND PrelimVerdict = FAIL) ) then
begin
/# replace value of ResultVar by PrelimVerdict in lower case letters #/;
LOG(“("PrelimVerdict*)”);
end

end

B.5.23.2 The VERDICT - natural language description

If a vg

B.5.2
B.5.24

be

end

B.5.24

Record the following information in the conformance log:

pcedure LOG( /# any number of arguments #/ )

rdict is coded, process the verdict.

» If the verdict is preliminary, i.e. enclosed in parentheses, then the local and global result'variables will

MTC_R. The stated verdict is recorded in the conformance log.

or the global R) will be used as the verdict of the Test Case. If R is set to'nione, raise a test case error

global R, raise a TestCaseError.

* In Parallel Test Components, a final verdict R, PASS, INEONC or FAIL, is used to update the glob

evaluation of the Test Component.

4 The Conformance Log

.1 The LOG - pseudo-code

bin

/# log the line 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) #/;

/# log the timer operation(3) performed (if any) #/;
/# log current time #/;-(f current time may be actual or relative *)

.2 The conformance log - natural language description

» the line number of the event line (if any);

 the label associated with the event line (if any);

1998 (E)

be updated

according to the verdict algorithm in 15.17.2. Note that in the Main Test Componént'the local R is [denoted by
 Ifthe verdictis R, then, in non-concurrent TTCN or in the Main Test Componént, the current value of [R (the only

* If the verdict is PASS, INCONC or FAIL, then, in non-concurrent TTCEN or in the Main Test Component, the
stated verdict will be used as the final verdict for the Test Case. If the final verdict is inconsistent wiith local or

al R like a

preliminary verdict. The stated verdict is recorded,in the conformance log. A final verdict terminates the

* other arguments defined elsewhere in this annex associated with the event line (if any), e.g. the final or

preliminary verdict, or the data object sent or received;
* the assignment(s) made (if any);
 the timer operation(s) performed (if any);

* time stamp;
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B.5.25 Tree handling functions and procedures
To facilitate lookup, the procedures and functions are defined in alphabetical order.
¢ procedure APPEND_TO_LEVEL (Tree,Level, Alternative)

begin

/# Update Level and Tree by appending Alternative as new last alternative in Level in Tree #/;

and
cuu

¢ function FIRST_LEVEL (Tree) : LEVEL

begin J

returnn /# the set of alternatives at the first level of indentation of Tree, i.e. the numerically lowest (in TTCN.MP),
i.e. the leftmost (in TTCN.GR), level of indentation of the root tree #/;

end

* procedure GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT(Alternative)
begin
(* seqrch the next level to evaluate, if any *)
if /# Alternative is of the type “GOTO Label” or “-> Label” #/ then
CQurrentLevel := /# the unique level labelled with Label #/;
else if /# Alternative is of the type “RETURN” #/ then
begin]
CurrentLevel := ReturnLevel;
Defaults := ReturnDefaults;
end
else if /# Alternative is a leaf of EvaluationTree #/; (* but not a RETURN or GOTO *) then
EVAL_VERDICT_ENTRY (“R”); (* This will stop the execution of the process. *)
else
ChirrentLevel := /# set of alternatives at next level of indentation,below Alternative #/;

(* saye information for coming RETURN statements *)
if /# Component IsDefault of CurrentLevel #/ = FALSE then
begin
RpturnLevel := CurrentLevel;
RgturnDefault ;= Default;
end
end

+ function [S_EXPANDED () : BOOLEAN
begin
returh /# Component IsExpanded-of CurrentLevel #/;

end

e function LEVEL_OF (Trée, Xlternative) : LEVEL
begin
returh /# the level in Tree of which this Alternative is a member #/;

end

* function MAKE TREE (Statement, Treel, Tree2) : TREE

begin
return /# the following tree:
Statement
Treel
Tree2 #

(* Treel and/or Tree2 may be empty, denoted by an empty parameter position in the call of MAKE_TREE. *)
end
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» function NEW_LABEL () : LABEL
begin
return /# a label which has not yet been used in the execution of this Test Component, nor in the (relabelled) Test Suite #/;
(* This may be achieved by means of counters and test component names. *)
end

* procedure RELABEL (Tree)
begin
forA#cactrtabet£orgimatty occurrmg T Tree #do
begin
NewLabel := NEW_LABEL();
for /# each occurrence of L in Tree, in the label column or as the target of a GOTO #/ do
begin
/# replace L by NewLabel #/;
end

end
end

rocedure REPLACE_ALT_TREE (Tree, Level, A, ReplacementTree)

boin

(* Alis an alternative in Level, which is a level in Tree *)

/% In Tree, replace the subtree of Tree consisting of
A and SUBSEQUENT_BEHAVIOUR_TO (Tree, A) by ReplacementFres,
with all values of IsDefault in ReplacementTree set to the IsDefault<valué of A,
and all values of IsExpanded of levels in ReplacementTree set to\FALSE. #/;

[ =ale=]

end

* pyocedure REPLACE_PARAMETERS (Treeld, Tree, ActualPdrkist)
bdgin
/# Replace the formal parameters in Tree by the actual(parameters specified in ActualParList,
doing so by textual substitution in Tree, using thesformal parameter list accessible via Treeld. #/;
erjd

.
Ity

ction ROOT_TREE (Treeld) :TREE
bdgin
return /# its root tree if Treeld denotes a Test Case or Test Step or Default Behaviour Table —
otherwise the local tre&with this name. Each level gets a new Boolean component
“IsExpanded”, initialized with value FALSE, indicating that this level has not yet been expanded. #/;
end

» fupction SUBSEQUENT ‘BEHAVIOUR_TO (Tree, Alternative): TREE
beEin

return /# the subtree below Alternative in Tree #/;

(* This wouldbe Tree3 if Tree has the form:

Treel
Tree2
Alternative
Tree3
Tree4
Tree5 *)

end
B.5.26 Miscellaneous functions used by the pseudo-code

* function CONSTRUCT_TYPE_OF(Construct) : CONSTRUCT_TYPE
begin
return /# ACTIVATE, CREATE, GOTO, or RETURN, as appropriate #/;
end
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function DEF_REF_LIST(TreeReference) : DEFAULT_REF_LIST

begin
return /# the default reference list in the header of the corresponding table in the case of a test step in the test step library, or the empty
list in the case of default behaviour, or in the case of a local tree attachment the current value of Defaults (i.e. the currently active
defaults in the calling tree)#/;

end

functionf EVENT_TYPE_OF(Alternative) : EVENT_TYPE
begin

return /# SEND, RECEIVE, OTHERWISE, TIMEOUT, DONE, or IMPLICIT_SEND, as appropriate #/;
end

function| INPUT_Q(PCOorCPidentifier) : QUEUE
begin
if /# PCOorCPidentifier is empty #/ then
eturn /# default PCO input queue #/;
else return /# input queue identified by PCOorCPidentifier #/;
end

function| OUTPUT_Q(PCOorCPidentifier) : QUEUE
begin
if /# PCOorCPidentifier is empty #/ then
return /# default PCO output queue #/;
else return /# output queue identified by PCOorCPidentifier #/;
end

function| SNAPSHOT_FIXED () : BOOLEAN
begin
if /# &l relevant PCO and CP queue(s) have some event(s).on them and all relevant timers have expired #/ then
rgturn TRUE;
else feturn FALSE;
end

function|STATEMENT_LINE_TYPE_OQF(Alternative) : STATEMENT_LINE_TYPE

begin
retunn /# EVENT, PSEUDO_EVENT, or CONSTRUCT, as appropriate #/;
end

procedure STOP_TEST_CASE()

begin
/# stgp all running processes #/;
end

procedure(procedure TAKE_SNAPSHOT()

(* A snapshot of the incoming PCO and CP queue(s), the relevant timeout list, and the termination status of any other test components is taken.
The act of taking a snapshot does not remove an event from any PCO, CP or timeout list.*)

begin

/# save current PCO and CP input queues in Snapshot #/;

/# save current timeout list in Snapshot #/;

/# save current list of terminated Test Components in Snapshot #/;
end

procedure TERMINATE_TEST_CASE()
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begin
if /# any Parallel Test Component processes are still running #/ then
LOG(TEST_CASE_ERROR);
STOP_TEST_CASE();
end

¢ function TIMER_OP_TYPE_OF(Alternative) : TIMER_OP_TYPE

begin
return /# START_TIMER, CANCEL_TIMER, or READ_TIMER, as appropriate #/;
end
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Annex C
(normative)

TTCN Modules

C.1 Introduction
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a) TTCN
b) Import
¢) Declar
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e) Dynan

C.2 TTC

C.2.1 Introduction
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b) TTCN
c) TestC
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e) Defaul
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The TTCN 1
Module (e.g
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Exporting ar
which are de|
in other expq

The followin

bdule shall contain the following sections in the order indicated:

Module Overview Part

htions Part
hints Part

pic Part

N Module Overview Part

es or test suites. This includes:
Module Exports

Module Structure

hse Index

ep Index

N Module Exports

Module Exports proforma identifigs‘the module and provides information on the overall objective of the T1

e is given as an exported objéctin the Export table, it must be defined in the optional PCO Type table.

Part

of the TTCN Module Overview Part of a module is to provide infermation needed for the use of the modu

Index

constraints library for a particular\protocol).

the original source objeCt shall be given if the object is imported.

is declared as an externdl object (explicit external) or is an object which is omitted in the imported source oh
rnal), the keywofd\EXTERNAL is given instead of the source object name.

object of typeEnumeration or Named Number requires that the corresponding type is given. The other obj
fined in the corresponding type are not exported as well. They are however implicitly exported and can be refe
rted objects. The type name is given as a suffix to the object name embedded in brackets.

o itformation shall be supplied in the TTCN Module Exports:

a) the nan
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b) a description of the objective of the module
¢) a full reference of the TTCN module

d) references to the relevant base standards if any

e) arefere

nce to the PICS proforma if any

f) areference to the PIXIT proforma if any

g) an indication of the test method(s) if any
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h) other information which may aid understanding of the TTCN Module, this should be included as a comment

i) alist of exported objects
where the following information shall be supplied for each exported object:

1) the name of the object
If the object is of type NamedNumber or Enumeration the corresponding type shall be given as a suffix to the object name
embedded in brackets.

2) the object type

3) the name of the original source object if the object is imported, or the object directive EXTERNAL

4) apage number
providing the location of the object in the module (no page number shall be given for imported objects)

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

1 1S 11O5Y proviacad

TTCN Module Exports

TTCN Module Name  :  TTCN_Moduleldentifier
Objective : [FreeText]
TTCN Module Ref : [FreeText]
Standards Ref 1 [FreeText]
PICS Ref : [FreeText]
PIXIT Ref s [FreeText]
Test Method(s) . [FreeText]
Comment ¢ [FreeText]

Object Name Object Type Source Name Page Nr - Comments

[FreeText]
Object/;jentiﬂer TI‘CN_O;;jectType [Source/;Ientifier / Nur;rber
ObjectDirective]

Detailed Comments;- \[FreeText]

Proforma C.1 - TTCN Module Exports
SYNT|AX DEFINITION:

4 TECN_Moduleldentifier ::= Identifier

12 | ©hbjectldentifier ::= Identifier | ObjectTypeReference

15 —TTCN_ObjectIype ;== simpleType_Ubject I Struci I'ype_Ubject I ASNI_Type_Ubject I TS_Op_Object T TS_Proc_Object |
TS_Par_Object | SelectExpr_Object | TS_Const_Object | TS_Var_Object | TC_Var_Object | PCO_Type_Object |
PCO_Object | CP_Object | Timer_Object | TComp_Object | TCompConfig_Object | TTCN_ASP_Type_Object |
ASN1_ASP_Type_Object | TTCN_PDU_Type_Object | ASN1_PDU_Type_Object | TTCN_CM_Type_Object |
ASN1_CM_Type_Object | EncodingRule_Object | EncodingVariation_Object | InvalidFieldEncoding_Object | Alias_Object
| StructTypeConstraint_Object | ASN1_TypeConstraint_Object | TTCN_ASP_Constraint_Object |
ASN1_ASP_Constraint_Object | TTCN_PDU_Constraint_Object | ASN1_PDU_Constraint_Object |
TTCN_CM_Constraint_Object | ASN1_CM_Constraint_Object | TestCase_Object | TestStep_Object | Default_Object |
NamedNumber_Object | Enumeration_Object

17 Sourceldentifier ::= Suiteldentifier | TTCN_Moduleldentifier
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18  ObjectDirective ::= Omit | EXTERNAL
EXAMPLE C.1 - TTCN Module Exports
TTCN Module Exports
TTCN Module Name TTCN_Module_A
Objective To illustrate the use of the TTCN Module Exports table
TT(N Module Ref
Standards Ref
PIC$ Ref
PIXIT Ref
Test(Method(s)
Comments
Object Name Object Type Source Name Page Nr Comments
String5 SimpleType_Object 3
wait Timer_Object Module_B
INTC TTCN_PDU_Type_Object 13
DEF| Default_Object TestSuite_1
TC_? TestCase_Object TestSuite_2
TC_3} TestCase_Object 33
Preamble TestStep_Object EXTERNAL
C.2.3 TTON Module Structure
The TTCN Module Structure contains a list of Test Groups in the module (if any). The following information shall be supj
for each gropp:
a) the Tegt Group Reference
where the|first identifier may be the module name, and each successive identifier represents further conceptual orderir
the module.
b) an optipnal selection expression identifier
¢) the Tegt Group Objective
d) a page[number (page number shall not be supplied for imported groups)
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This information shall be provided in the format shown in the following proforma:

TTCN Module Structure
Test Group Reference TestGroupReference Test Group Objective Page Nr
TestGroupReference TestGroupReference FreeText Number

Détailed Comments:  [FreeText]

Proforma C.2 - TTCN Module Structure
SYNTIAX DEFINITION:

626 TestGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}
The static semantics described in the "10.2 Test Suite Structure" are applicable for TTCN Module Structure.

C.2.4 Test Case Index

The definition of the Test Case Index for modules is the same as the definition of Test Case Index for Test Suites.

C.2.§ Test Step Index

The definition of the Test Step Index for modules is the same as the definition of Test Step Index for Test Suites.

C.2.64 Default Index

The definition of the Default Index for modules is the same as the definition of Default Index for Test Suites.

C.3 [Import Part

C.3.1 Introduction

The purpose of the Import Part of a module is to declare the objects which are not explicitly defined but have been fised. These
objects are either declared as external objects or are imported from other source objects. This part includes:

a) External

b) Import

C.3.2 External

The External Objects proforma lists the objects being referred to by their identifier in the TTCN module, but neither imported
nor explicitly defined. An external object lets the importer know what he has to define, when importing the TTCN module.

The following information shall be supplied for each external object:
a) the Object identifier and parameters
parameters are included when the object is a Test Suite Operation, a Constraint or a Test Step
b) the object type

¢) an optional comment

209


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

ISO/IEC 9646-3: 1998 (E)

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

© ISO/IEC

External Objects
Object Name Object Type Comments
Identifier | TS_Opld&ParList | TTCN_ObjectType [FreeText]
ansld& ParList | ToctQIplnlflA’, ParlList

Defailed Comments: [FreeText]

Proforma C.3 - External Objects
SYNTAX DEFINITION:

141 TS_|Opld&ParList ::= TS_Opldentifier [FormalParList]
555 Corsld&ParList ::= Constraintldentifier [FormalParList]
638 Tes|Stepld&ParList ::= TestStepldentifier [FormalParList]

15 TTEN_ObjectType ::= SimpleType_Object | StructType_Object | ASN1_Type_Object]FS_Op_Object | TS_Proc_Objct |

TS ]Par_Object | SelectExpr_Object | TS_Const_Object | TS_Var_Object | TC_Var.Object | PCO_Type_Object |
PCO_Object | CP_Object | Timer_Object | TComp_Object | TCompConfig_Object | TTCN_ASP_Type_Object |
ASN1_ASP_Type_Object | TTCN_PDU_Type_Object | ASN1_PDU_Type_Object | TTCN_CM_Type_Object |

ASNN1_CM_Type_Object | EncodingRule_Object | EncodingVariation_Object | InvalidFieldEncoding_Object | Alias_(bject

| StyuctTypeConstraint_Object | ASN1_TypeConstraint_Object | TTCN)MASP_Constraint_Object |
ASNN1_ASP_Constraint_Object | TTCN_PDU_Constraint_Object | ASN1_PDU_Constraint_Object |

TTEN_CM_Constraint_Object | ASN1_CM_Constraint_Object | TestCase_Object | TestStep_Object | Default_Object |

NarmpedNumber_Object | Enumeration_Object
EXAMPLE C.2 - External Objects:

Exteérnal Objects
Object Name Object Type Comments
CRO(P:A_PDU) TS_Op_Object
CONSTRAINT_A(acstr:T_CONNECT) TTCN_PDU_Constraint_Object
TESTSTEP_A(I:INTEGER) TestStep_Object
DEFB Default_Object

C.3.3 Import

The definit{on of the Impoft for modules is the same as the definition of Import for Test Suites (see 10.7).

210


https://standardsiso.com/api/?name=280c295edcdd71321943f43818581dbe

© ISO/IEC ISO/IEC 9646-3: 1998 (E)
Annex D
(normative)
Test Suite Index
D.1 Introduction

The Test Suite Index is a complete list of all objects in a expanded test suite and is a result of converting a modalari

to a ¢xpanded test suite. This list contains information about each object (e.g. the source object/test suitg name,
and the page number in the very original source object).

namg

D.2

D.2.1 Introduction

The purpose of the Test Suite Index is to provide information needed for all importedyobjects in a expanded tes

The Test Suite Index

inforfnation is used to easily find the definition of an object.

D.2.2 The Test Suite Index

The Test Suite Index proforma identifies all objects used in a test suite. The following information shall be suppl
objedt:

a)
the
b

~

the object type

the name of the object

name with which the object is referred to (e.g. a generated.ridme)

whiich shall be the same as the type given when the objéct is defined

c¢) [the name of the source object or the test suite

whpre the object is defined

d) [the original name of the object

the]

e) fn optional page number

pro
This

given name when the object is explicitly defined

viding the location of the-ebjéct in the original source object

nformation shall be previded in the format shown in the following proforma:

red test suite
the original

I suite. This

led for each

Test Suite Index

Object"-Name

Object Type

Source Name

Original Object Ref

Page Nr

Comments

Objectldentifier

ObjectType

Sourceldentifier

[ObjectReference]

[Number]

[FreeText]

Detailed Comments: [FreeText]

Proforma D.1 - Test Suite Index

The page number is given when the original source object is standard and the location of the object is unambiguous.
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Annex E
(normative)

Compact proformas

E.1 Introduction

As an optio
between the
proformas a
generalized
TTCN.MP 4
translated in
information

E.2 Comj

E.2.1 Reqy
It shall only
a) the corj
b) there ig
of those ta
c) there al

NOTE - If the
possible to prij
collected and

E.2.2 Com

In cases whe
may be presq

nd/or compact Test Cases proformas and gives some examples. These proformas are specific and diffep)fron

> TITany COTSIIAinTS and/or many 1 eSTCases can be printed in a single table. This may be userul to highlight relal
single constraints and/or single Test Cases. This annex states the requirements for using compact Const

layouts given in 7.3. Since the new proformas are only another way to present the same information, there

ssociated with it. The information contained in a compact Constraints and/or compact Test Cases table c4
the TTCN.MP associated with the many single constraint tables and/or many Test Case tables’that have the

contents.

pact proformas for constraints

irements
be allowed to print many single constraint tables as a single compact constraint table if
straints have the same ASP type, PDU type, Structured Type or ASN.1)Type;

no encoding information specified in any of the single constraint-table headers nor in the encoding column of
bles (ASN.1 encodings spefified in ASN.1 Value may, however,)be specified in compact proformas); and

€ no entries in the comments column of any single constraint'table.

single constraints tables only have comments in the detailed.comments footer (i.e., the comments column is empty), ther
nt these constraints in the compact format. In such cases.thig individual detailed comments from the single proformas shou
printed as a single comment in the detailed comments feoter of the compact proforma.

pact proformas for ASP constraints

Fe a constraint contains only a few parameters, or when there are only a small number of constraints, the constra
nted in the compact version of the ASP constraints proforma:

ASP Constraints Declarations
ASP [I'ype : ASP_Identifier
Constraint Derivation Parameter Name Comments
Name Path ] N
ASP_Parldentifier ] ASP_ParIdenttﬁern

Consld- Perivation- ConstraintValue- ConstraintValue- FreeT,

&ParlList Path &Attributes &Attributes [FreeText] 1
1 1 1,1 Ln

Consid: Derivation- ConstraintValue- | ConstraintValue-
& Parl ;"z Path &KAttribute Loy KAttribute e [Erea TconIZ

Consld- Derivation- ConstraintValye- | ConstraintValue- [F reeText]m
&ParlList, Path,, &Attributes,, | &Attributes,
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