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Introduction

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

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

TTCN is designed to meet the followifig'objectives:

a) to provide a notation in which abstract test cases can be expressed in|
suites;
b) to provide a notation.which is independent of test methods, layers 4
¢) to provide a notatien which reflects the abstract testing methodolog
IEC 9646;

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

y

D

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

Two forms of the notation are provided: a human-readable tabular form, ¢
for use in OSI conformance test suite standards, and a machine process
TTCN.MP, for use in representing TTCN in a canonnical form within ¢

b

ISO/IEC 9646-3: 1998 (E)

rd defines a test

for use in the

describe abstract
formally defined

al notation with

standardized test

nd protocols;

defined in ISO/

stract test cases,

thy ranging from
vn to test events.
this hierarchy. It

s culminating in

Abstract Service

alled TTCN.GR,

ble form, called

bmputer systems

and as the syntax to be used when transferring TTCN test cases between different computer

systems. The two forms are semantically equivalent.
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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 conformance test suites, which is independent of test methods, layers and protocols, and which reflects the abstract testing

methodolo

gy defined in ISO/IEC 9646-1 and ISO/IEC 9646-2.

1.2 It alsq
ance test §
to the pro
to process

1.3 This g
of control
may be ne
of ISO/IE

For examyj
specific to
The speci
concurren
1.4 Thisp
of the test
1.5 This

specificall
of ISO/IE
a) thes
b) the r
¢) the n

1.6 This
rency in Tj

a) in a thulti-party testing c@ntext;

b) whic
¢) whic

d) ina{
CONCuITg

1.7 TTCN

uites for one or more OS] standards. It specifies two forms of the notation: one, a human-readable

art of ISO/IEC 9646 applies to the specification of conformance test cases which canbe’expressed a

eded which cannot be expressed in these terms. The specification of such tet ¢ases is outside the
" 9646, although those test cases may need to be included in a conformande test suite standard.

Iy including Abstract Syntax Notation One (ASN,1) based protocols. The following are outside the
" 9646:

specifies requirements and provides guidance for using TTCN in the specification of system-indej

uction of conformance test suite standards for OSI protocols; and the other, a machine-processablg
ng within and between computer systems.

and observation of protocol data units and abstract service primitives. Neverthgless, for some pr

le, some static conformance requirements related to an application servige may require testing tech
that particular application.

ication of test cases in which more than one behaviour description is to be run in parallel is d
y features (particularly involving the definition of Test Components and Test Component Configy

art of ISO/IEC 9646 specifies requirements on what a teSt/suite standard may specify about a confo|
suite, including the operational semantics of TTCN  testsuites.

art of ISO/IEC 9646 applies to the specification of conformance test suites for OSI protocols in (

becification of conformance test suites forPhysical layer protocols;
lationship between TTCN and formaldescription techniques;
eans of realization of executable fest suites (ETS) from abstract test suites.

art of ISO/IEC 9646 defines_mechanisms for using concurrency in the specification of abstract te
ICN is applicable to the.specification of test cases:

h handle multiplexing and demultiplexing in either a single-party or multi-party testing context;
h handle splitting and recombining in either a single-party or multi-party testing context;

ingle-partytesting context when the complexity of the protocol or set of protocols handled by the
ncy Cansimplify the specification of the test case.

pendent conform-

form, applicable
form, applicable

bstractly in terms

tocols, test cases

scope of this part

niques which are
ealt with by the
rations).

rming realization

SI layers 2 to 7,
scope of this part

t cases. Concur-

IUT is such that

modules are defined to allow sharing of common TTCN specifications between test suites.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of ISO/IEC
9646. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO/IEC 9646 are encouraged to investigate the possibility of applying the most recent editions
of the standards 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 R

ecommendation X.680 Amendment 1 : 1995.)

© ISO/IEC

ISO/IEC 8824-2: 1995, Information technology - Abstract Syntax Notation One (ASN.1): Information object specification.

(See also ITU-T R

ecommendation X.681 : 1994.)

ISO/IEC 8824-27T995/Amd. 1 : 1996, Information technology - Abstract Syntax Notation One (ASN.1): Informati

specification - A
(See also ITU-T]
ISO/IEC 8824-3
(See also ITU-T|

ISO/IEC 8824-4
specifications.

(See also ITU-T

ISO/IEC 8825-1
Canonical Enco|

(See also ITU-T)
ISO/IEC 8825-2
(See also ITU-T)

ISO/IEC 9646-1
framework - Paj

(See also ITU-T

ISO/IEC 9646-2
framework - Par

(See also ITU-T

ISO/IEC 9646-4
framework - Par

(See also ITU-T

ISO/IEC 9646-5
framework - Par

(See also ITU-T

ISO/IEC 9646-6
framework - Pan

ling Rules (CER) and Distinguished Encoding Rules (DER).

endment 1: Rules of extensibility.

Recommendation X.681 Amendment 1 : 1995.)

: 1995, Information technology - Abstract Syntax Notation One (ASN.1): Constraint speeification.
Recommendation X.682 : 1994.)

Recommendation X.683 : 1994.)
: 1995, Information technology - ASN.1 encoding rules: Specificatiotof Basic Encoding Rules (B]

Recommendation X.690 : 1994.)
: 1996, Information technology - ASN.1 encoding rules{Spécification of Packed Encoding Rules (
[Recommendation X.690 : 1995.)

: 1994, Information technology - Open Systems Iiterconnection - Conformance testing methodolo
t 1: General concepts.

Recommendation X.290 : 1995)

: 1994, Information technology - Open Systems Interconnection - Conformance testing methodolo
t 2: Abstract test suite specification:

[Recommendation X.291 : 1995)

: 1994, Information technology - Open Systems Interconnection - Conformance testing methodolo
t 4: Test realization.

Recommendation X293 : 1995)

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

Recommendation X.294 : 1995)

: 1994, Information technology - Open Systems Interconnection - Conformance testing methodolog
t 6:XProtocol profile test specification.

: 1995, Information technology - Abstract Syntax Notation One (ASN.1): Paranieterization of ASN.

n object

“R),

PER).

by and

by and

y and

y and

y and

(See also ITU-T Recommendation X.295 : 1995)

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

c) abstract test case

ISO/IEC 9646-3: 1998 (E)

d) abstract test method

e) abstfact test suite

f) conformance log

g) confprmance test suite

h) coorfinated test method

i) distrjbuted test method

j) executable test case

k) execptable test case error

1) execputable test suite

m) fail yerdict

n) idle festing state

0) implpmentation under test

p) incopclusive verdict

q) invalid test event

r) localtest method

s) lowef tester

t) means of testing

u) pass [verdict

v) PICY proforma

w) PIXI[T proforma

x) protdcol implementation/conformance statement
y) protdcol implementation extra information for testing
z) poinf of control.and observation

aa)remofe test method

ab)stablg¢ testing state

ac)standardized 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

aq)(test) postamble

ar) (test) preamble

© ISO/IEC

as) test purpos

[¢)

at) test realization
au)test realizer
av)test step

aw)test suite
ax)test system

ay)upper testd

(]

az)(test) verdict

ba)testing state

3.2 Terms frgm ISO/IEC 7498-1

The following t¢rms defined in ISO/IEC 7498-1: 1994 apply:
a) (N)-layer (particularly for application, session and transport layers)
b) (N)-protocpl-data-unit
¢) (N)-servicg-access-point
d) subnetwork
e) transfer syptax

3.3 Terms frgm ISO/IEC 10731

The following tgrms defined in ISO/IEC 10731: 1994 apply:
a) OSlI-servicg-provider

3.4 Terms frqgm ISO/IEC 8824:1

The following tgrms definedin\ISO/IEC 8824-1: 1995 apply:
a) bitstring tyjpe
b) characterstfing type

c) enumerated type

d) external 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 pfirposes of this part of ISO/IEC 9646 the following definitions apply:

3.6.1 applicable encoding rules: The actual encoding rules that are to be used when sending or recgiving a PDU, after all
relevant gncoding 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 bage constraint: Specifies a set of default values for each and every field in an ASPrPDU type defipnition.
3.6.4 bage type: The type from which a type defined in a test suite is derived.

3.6.5 behaviour line: An entry in a dynamic behaviour table representing a test exétor other TTCN statempent together with
associated label, verdict, constraints reference and comment information as applicable.

3.6.6 behaviour tree: A specification of a set of sequences of test events, and-ether TTCN statements.

3.6.7 blgnk entry: In a modified compact constraint table a blank entfy in a constraint parameter or figld denotes that a
constrain{ value is to be inherited.

3.6.8 calling tree: The behaviour tree to which a Test Step is attdched.

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

3.6.10 compact test case table: Declaration of a set of Test Cases for a given Test Group arranged in a singlle table.
3.6.11 CI.

3.6.12 cpncurrent TTCN: TTCN which uses test components and test component configurations in [order to express
concurrency in the dynamic behaviour of test cases.

current test case: A test case which is specified using concurrent TTCN.

3.6.13 copstraints part: That part of 2 FTCN test suite concerned with the specification of the values of ASP parameters and
PDU fields being sent to the IUT, and\cénditions on ASP parameters and PDU fields received from the IUT.

3.6.14 copstraints reference: A reference to a constraint, given in a behaviour line.

3.6.15 coprdination message {CM]: An item of structured information which may be transfered from one T¢st Component to
another atla CoordinationyPoint.

3.6.16 coprdination peint [CP]: A point within a testing environment, assigned to two Test Components in a| Test Component
Configuration, where CMs may be exchanged asynchronoulsy between these Test Components.

3.6.17 deflarations part: That part of a TTCN test suite concerned with the definition and/or declaration of a|l non-predefined
objects thjt\areused in the test suite.

3.6.18 default behaviour: The events, and other TTCN statements, which may occur at any level of the associated tree, and
which are indicated in the Default behaviour proforma.

3.6.19 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 more modified
constraint identifiers, separated by dots and finishing with a dot.
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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.

o Loy BEP SRy ciztdae A tact oriite st 11 'm
3.6.27 expanded test suite: A test suite with all im

test suite according to the algorithm in annex B.

) u)nvcrung Ul a mouulanzeu

3.6.28 explicit external: A named object in the External table. An object which is explicitly declared as external in a module
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 objéctyis ap imported
object, the name|ot the source object is to be given.
3.6.31 explicitly imported object: A named object in the Import tables being available for explicit réfefences.

3.6.32 exp@rted obiect: An Pynhmﬂ\/ defined nhmm or rwnhmtlv imported object in a source objety made availabl¢ for use in

Ryl 11y QCLINICA VDO O CAPLILIU 1PORCUG Vel SUBILL VUL,

any other modulg or test suite. An exported object is elther an explmtly exported object or andmplicitly exported object.

3.6.33 externallobject: An object being referred to by its name in a module, but neither jiaported nor explicitly defined. An
external object i to be declared in the External table. An external object may be either explicitly external or implicitlly external.

3.6.34 global rgsult variable: A predefined test case variable maintained by a Main Tést Component in the MPyT|context or
by the test case Jn the SPyT context to record the accumulated effect of all the préliminary results of the test case fn order to
determine the tegt verdict.

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

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 restrictdd to the explicitly imported objects (from the\same source object) referring to it.

3.6.38 implicit yend event: A mechanism used in Remote.Test Methods for specifying that the IUT should be madd to initiate
a particular PDU| or ASP.

3.6.39 imported object: An object copied from sone other source object, being available for use. An imported objeft is either
an explicitly imported object or an implicitly imported object.

3.6.40 level of indentation: Indicates the tre¢ structure of a behaviour description. It is reflected in the behaviour description
by indentation of text.
3.6.41 local resplt variable: A predefined variable maintained by a Test Component to record the accumulated effect of its
preliminary results.
3.6.42 local tre

3.6.43 main testi component [MTC]: The single Test Component in a Test Component Configuration responsible f¢r creating
and controlling Harallel Test Components and computing and assigning the test verdict.

: A behavidur-tree defined in the same proforma as its calling tree.

3.6.44 modified| constraint: A constraint defined for an A ch makes

modifications on that base constraint.
3.6.45 modularized test suite: 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 original source object: The module or test suite where an object is explicitly defined.
3.6.51 otherwise event: The TTCN mechanism for dealing with unforeseen test events in a controlled way.

3.6.52 overview part: That part of a TTCN test suite concerned with presenting an overview of the structure

ISO/IEC 9646-3: 1998 (E)

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

passed, failed or was inconclusive.

3.6.55 pseudo-event: A pseudo-event is a TTCN expression or Timer operation appearing on a statement line
descriptior] without any associated event.

3.6.56 quglified event: An event that has an associated Boolean expression.
3.6.57 recpive event: The receipt of an ASP or PDU at a named or implied PCO.

3.6.58 resplt variable: A predefined test case variable for storing preliminary results. In non-6oncurrent T7
result varigble called R. In concurrent TTCN, there is one global result variable called R, eachyPTC has a loc
called R, apd the MTC has a local result variable called MTC_R.

terms of snppshots of the test environment, during which the environment is effectively frozen for a prescribe
3.6.64 soufce object: A module or test suite which is imported and has a corresponding Import table.
3.6.65 spetific value: A value in TTCN which does not contain any matching mechanism or unbound variab

3.6.66 statjc chaining: The linking from constraintdeclarations of an ASP parameter or PDU field to the const
of another PDU by explicitly referencing a constraint as its value.

3.6.67 sta

3.6.68 stryctured type: A collection of-one or more ASP parameters or PDU fields which may exist in one
PDU type definition which is defined in a separate declaration and which may be used to specify a portion of a
a substructyre within the ASP or BDU.

3.6.69 sub
3.6.70 test

3.6.71 test
execution 0

c semantics: Semantic rules thavrestrict the usage of the TTCN syntax.

module: A module.which is included in another module.
case identifier:"A unique name for a Test Case.

case variable: One of a set of variables declared globally to the test suite, but whose value is retai
f a single Test Case. '

in the behaviour

'CN there is one
il result variable

me predecessor
ant point in the

n a single table.

Case, defined in
| period.

C.

raint declaration

br more ASP or
flat structure or

hed only for the

3.6.72 test|component: A named subdivision of a concurrent test case capable of being executed in paralle

I with other test

components;and declared as having a 1ixed number ol PCOs and a fixed or maximal number of CPs.

3.6.73 test component configuration: A fixed arrangement of Test Components, PCOs and CPs that is declared for use in

concurrent test cases.
3.6.74 test group reference: A path specifying the logical location of a Test Case in the ATS structure.
3.6.75 test step group: A named set of test steps.

3.6.76 test step group reference: A path specifying the logical location of a Test Step in the Test Step Library.

3.6.77 test step identifier: A unique name for a Test Step.
3.6.78 test step library: The set of the Test Step dynamic behaviour descriptions in the test suite, that are not 1

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

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

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

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

tifier: A name identifying a local tree.
. A TTCN statement in a behaviour tree or Test Step which has no specified subsequentsbehaviour

: A single TTCN statement.

tement: An event, a pseudo-event or construct which is specified in a behdviour description.

3.6.91 unfores¢en test event: A test event which has not been identified as a test event ‘within a foreseen test outqome in the
test suite. It is nprmally handled using the OTHERWISE event.

3.6.92 unqualified event: An event that does not have an associated Boolean expression.
4 Abbreviatjons

4.1 Abbreviations defined in ISO/IEC 9646-1.
For the purposes of this part of ISO/IEC 9646, the following abbreyiations defined in ISO/IEC 9646-1:1994, clausg 4 apply:

ATS : abpstract test suite

ASP : abstract service primitive
ETS: executable test suite

IUT : ihplementation under test
LT: Igwer tester

MOT : eans of testing

PCO: point of control and observatien

PICS : protocol implementation ¢onformance statement
PIXIT : protocol implementation €xtra information for testing
SUT : system under test

TMP : tejst management protocol

UT: upper tester

UTCF : upper tester control function

LTCF : Idwer tester control function

4.2 Abbreviations defined in ISO/IEC 9646-2
For the purposes of this part of ISO/IEC 9646, the following abbreviations defined in ISO/IEC 9646-2:1994, clause 4 apply:

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

RS: remote single-layer (test method)
TTCN : tree and tabular combined notation

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

ASN.1: abstract syntax notation one

8
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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: parallel test component

SAP: service access point

TCP: TEST COOTAMAtiON Procequres

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

: tree and tabular combined notation, machine processable form

d by the text and as described by Annex A, then

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

tatic semantiCs restrictions specified in A.4 and in the static semantics comments (marked STATI

roductions;

yntax productions in A.3 specify restrictions on what is valid TTCN, restricting what is allowed

nes and possibly

pecial TTCN.MP
Hers). The entries
keywords; these

part of ISO/IEC
places in the text.

broductions from

'TCN.MP syntax
iex A (which are

ics, on the other,
bver the text and

C SEMANTICS)
according to the

c) simildarlys” the operational semantics restrictions specified in the operational semantics co:

ments (marked

OPERATIONAL SEMANTICS) on the syntax productions in A.3 specify restrictions on what 1s valid '1
restricting what is allowed according to the syntax productions;

TCN at run-time,

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 preceden
TTCN.GR version that is the standardized ATS.

ce, because it is the
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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 ATSs that comply with this part of ISO/IEC 9646 shall satisfy the static semantic requirements specified in clauses 7
nex A and have operational semantics in accordance with the definition of the operational semantics in annex

through 16 and an

b) meet the adq

¢) comply with

NOTE - If, during ¢xecution of the executable test case that conforms to the TTCN specification of the ¢orresponding abstract {

static semantic or g
executable test case

7 Convention

7.1 Introductign

The following co

7.2 Syntactic metanotation

Table 1 defines th

jonal semantics equivalent to the operational semantics of the test suite as defined by annex B;

itional operational semantics requirements specified in A.3;

ISO/IEC 9646-4.

perational semantic error is detected, then a test laboratory complying with ISO/IEC 9646-5 will record an
error, depending on where the error is located.

S

1ventions have been used when defining the TTCN.GR\table proformas and the TTCN.MP gramm:

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

Table 1 - The TTCN.MP Syntactic Metanotation

i= 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

suite that

est case, a
hbstract or

o

EXAMPLI

£ 1\-"Use of the BNF metanotation:

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

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

10

2 - Suiteldentifier corresponds to production 3 in Annex A.
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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);

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

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]
Objgct Name A
Gropp : (Optional way of grouping together related objects) ’ Header
Conrments : This entire comment line is optional. @ v
(l)bject Name ... Other Columns ... Comment A
This column is Body
optional
Detgiled Comments: This footer is optional.
Footgr

Figure 1 - Generalized layout of a single declaration table

The headef of the table€ contains general information on the object defined in the table. The first item in the headgr, named Object
Name, contains an.dentifier for the object. A second item, named Group, may be used to provide an identifier {o group together
related objects in the same category. This item is optional. The last item, named Comments contains an informjal description of
the object.| This item is optional.

The body of The Table consists ol one or more columns. Each column has a ttle. The rightmost column, titled Comments,
contains informal descriptions of the components of the object specified in the body. It does not exist in all proformas. In
proformas containing a comments column this column can be omitted.

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

CollertiveCommentorantit theend-of this tatrte:

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

Detailed Comments:

Figure 2 - Generalized layout of a multiple declaration table

The optional Cojlective Comments may-be used preceding a group of related objects declared in a multiple object table, both to
indicate the grogyping and to give acomment 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 Collectivel Comment.
The body of thq table consists-of one or more columns. Each column has a title. The leftmost column, titled Object Name,
contains identifiers of the\objects defined or declared in the table. The rightmost column, titled Comments, containjs informal
descriptions of the objects defined or declared in the table. It does not exist in all proformas. When it exists its use[is optional
for the test suite|specifier. The footer of the table is identical to the footer of the single table type.

7.3.4 Alternative compact tables

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

- ASP constraints (tabular and ASN.1);
- PDU constraints (tabular and ASN.1);
- Structured Type constraints;

- 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.

7.4 Free Text and Bounded Free Text

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

this is used in the
5h.

b) The|combinations of characters “/*” and “*/” which open and close BoundedFreeText strings.ithe TTCN.MP shall not
appear [in the TTCN.GR, i.e., wherever a Bounded FreeText string appears in a table section, as in a Full Identifier, these
infations of characters shall not be printed.

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

8 Concurrency in TTCN

8.1 Testl Components

h overview of the
hll not be used in

TTCN allpws the specification of test components which may be executed concurrently. This clause gives a
additional proformas and mechanisms available in concurrent TTCN. These proformas and mechanisms sh
ATSs thaf do not use concurrency (i.e. the use of concurrency is optional).

A tester donsists of a Main Test Component (MTC) and zero or 4fioré Parallel Test Components (PTCs). In non-concurrent
TTCN it is not necessary to declare the Main Test Component sincé there is only one test component and th¢ default is that it
is the Main Test Component.
with the IUT via
er by exchanging
I'C implicitly, by

Test components are declared in the Test Component Deglafations table. A test component may communicat
one or mqre Points of Control and Observation (PCQOs). Test components may communicate with each oth
Coordination Messages (CMs) through Coordinatiof Points (CPs). PTCs may also communicate with the M

means of pssignments to the global result variable-and by the MTC being able to check whether or not one or|
terminated execution. The Test Component Gonfiguration Declarations tables are used to specify (abstract)
test comppnents. These declarations (one“for each configuration) show which PCOs and CPs are used, iff
componerjts. CMs are specified in a manner very similar to the method used to specify ASPs. ASN.1 may

more PTCs have

configurations of

any, by the test
be used for CM

definition of CM
D and RECEIVE

specificatjon. CM constraints are also very similar to ASP constraints. Special proformas are provided for the

omponent Configuration Declarations.

, if- concurrent TTCN is used the following proformas may be used:

¢) CP Declarations;
d) CM Type Definitions and/or ASN.1 CM Type Definitions, provided that CP declarations are used;
€) 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.

8.2 Test Component Configurations

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

this CP.

Items a), b) and f) are 1llustrated in Figure 3 and Figure 4.

MCP1

TC1

PCO_A

MCP2

TC2

MCP2

CP1

TC2

PCO_B

MCP3

CP1

TC4

CP2

MCP3

TC3

Figure 3 - Example Test Component Configuration CONFIG1

PCO_C

TC5

PCO_B

CP2

\

PCO_D

PCO_E

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

9.1 Introduction
TTCN allows 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'
A TTCN test suite may be completely flat (i.e., have no structure) in which case there are no Test Groups.
TTCN alle S

’ o 0 oup ; gr to structure Test
Steps and Defaults hierarchically. This hlerarchlcal structure is optional.

9.2 Test Group References

TTCN supports a naming structure that shows a conceptual grouping of Test Cases. Test Groups ¢an be nest¢d. Test Cases can
also be stand alone (see ISO/IEC 9646-1:1994, clause 8, figure 9). The Test Group References(define the stfucture of the test

suite. Test Gmnn References shall have the Fnllnwmg syntax:

SYNTAX IDEFINITION:

626 TgstGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}
EXAMPLE 3 - A Transport group reference: TRANSPORT/CLASSO/CONN~ESTAB/

9.3 Tesq Step Group References

9.3.1 Tes{ steps may be explicitly identified in TTCN and used to structure Test Cases and other Test Steps. Alternatively Test
Steps may be implicit within the behaviour description of a Test Case,Explicit Test Steps may be specified ¢ither

- locally within a Test Case or Test Step behaviour descriptionj.or
- globally within a Test Step Library, which may be hierarchically structured into Test Step Groups.

NOTE - Fqr example, a preamble may consist of just a few statement lines within a behaviour description of the Test Cdse, in which case it
is implicit.Alternatively, a preamble may be explicitly specified with its own behaviour description. If such an explicit preamble is only of
use within jone Test Case, then it may be specified locallyywithin that Test Case, but if it is of use in several Test Casgs then it should be
specified in} the Test Step Library.

9.3.2 Locpl Test Steps are identified simply by'a tree identifier. Global Test Steps are identified by a Test Steplidentifier. Global
Test Stepq also have a Test Step Group Reference, which shows the position of a Test Step in the Test Step Ljbrary. The struc-
ture of thefTest Step Library is indeperident of the structure of the test suite. Test Step Group References shall have the following

syntax:
SYNTAX DEFINITION:

641 TeptStepGroupReference, "= [Suiteldentifier "/"] {TestStepGroupldentifier "/"}

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

9.4 Default Group)References
Default bghavipurs (if any) are located in a Default Library.

A Default Group Reference spe01ﬁes the location of the Default in the Default Library, which may be hierarchically structured.
ave the tollowing 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 Part
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(see 10.7),

which contains 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 contains the declarations of values for the ASPs, PDUs, and their parameters used in the Dynamic Part. The constraints
shall be specified using

1) TTCN tgbles; or
2) the ASN.1 value notation; or

3) both TT

e) Dynamic Part (see clause 15),

which compris
ASPs or PDUs

1) the Test
2) alibrary,
3) alibrary

10 Test Suite] Overview

10.1 Introduction

The purpose of

understanding of

a) Test Suite

b) Test Case Index (see 10.3);
c) Test Step Index (see 10.4);
d) Default Ind¢x (see 10.5);

e) Test Suite Hxports (see 10.6).

10.2 Test Suit¢ Structure

N tables and the ASN.1 value notation.

rs three sections that contain tables specifying test behaviour expressed mainly in‘terms of the occfirrence of
at PCOs. These sections are

Case dynamic behaviour descriptions;

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

he Test Suite Overview part of the ATS is to provide information needed for general presentation and
the test suite. This includes:

tructure (see 10.2);

The Test Suite Sfructure contains identification of the pertinent reference documents, specification of the structure ¢f the test

suite, a brief desg
The Test Suite St

a) the name off
b) references t

c) areference
d) areference

ription of its overall(purpose, and references to the Test Group selection criteria.
fucture shall include at least the following information:

the test suit€;
b the relevant base standards;
o th¢ PICS proforma;

onthe’partial PIXIT proforma (see ISO/IEC 9646-2:1994, clause 14.1 and ISO/IEC 9646-7:1995, apnex E);

e) an indication of the test method or methods to which the test suite applies, plus for the Coordinated Test Methods a
reference to where the TMP 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 following information shall be supplied for each group:

1) the Test Group Reference,

where the first identifier may be the suite name, and each successive identifier represents further conceptual ordering of
the test suite. Test Groups shall be listed in the order that their corresponding Test Cases appear in the ATS. Furthermore,

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 groups. The new
selection expression shall override the specified selection expression in the original test group (if there is any). The absence
of the i ion i ifier in thi indi i i ion in the original test
group| is omitted (if there is any);
the T¢st Group Objective column may contain a new informal statement of the objective of the néw test group. This new
objecfive shail override the objective in the imported test group (if any). The absence of the test'group| objective in this
column indicates that the specified test group objective is omitted;

2) ap optional selection expression identifier,
whicH references an entry in the Test Case Selection Expression Definitions table used'to determine if the[Test Cases in the
group|apply to specific IUTs. This column may contain the identifier of a selection éxpression applicable tp the Test Group.
If a sglection expression identifier is provided for a group, and the referenced sélection expression evaluates to FALSE,
then fo Test Case in that group shall be selected for execution. If the selecfion expression evaluates to [TRUE then Test
Cases|in that group shall be selected for execution depending on the evaluation of the selection expressions relevant to sub-
groupls of that group and/or individual Test Cases. Omission of a selectiof.expression identifier is equivalepnt to the Boolean
value [TRUE;

3) the Test Group Objective,

whichl is an informal statement of the objective of the Test Group;
4) ajpage number,

providing the location of the first Test Case of the group‘in the ATS. The page number listed with each Test Group Refer-

ence rll[: the Test Suite Structure table shall be the page number of the first Test Case behaviour descriptign in the group.

This informnation shall be provided in the format shown'in the folloing proforma:

Test Suite Structure

Suitq Name :  Suiteldentifier
Stanlards Ref: Free Text
PICS Ref : Free Text
PIXIT Ref : FreeText

Test Method(s):- FreeText

Comments \ 2 [FreeText]
Test Group Reference Selection Ref Test Group Objective Page Nr
TestGroupReference [SelectExpr- FreeText Number
Identifier]

Detailed Comments: [FreeText]

Proforma 1 - Test Suite Structure

17
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SYNTAX DEFINITION:

41

626
202
741

Suiteldentifier ::= Identifier

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

Number :

:= (NonZeroNum {Num}) |10

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

Test Case:

a) an optiona

which defines
then the Test ¢

of each group
Test Case of t

b) the Test Cs

¢) which shal
which they ex

d) an optiona

which referen
be selected fo
selection expr]
shall not be s{
execution dep

of a selection
e) adescripti

which is pos

i
f) apage nur:t)er,

providing the
Index table sh

This informatior

where in the test suite group structure the Test Case resides. If the group reference for a Test-Case
Case is assumed to reside in the same Test Group as the previous Test Case in the index. Test"Groy
listed in the ofder in which they exist in the ATS. An explicit Test Group Reference shall be provided ‘for‘the firs

ne Test Group; this is necessary if a Test Group contains both Test Groups and Tést)Cases;

se name,

Ces an entry in the Test Case Selection Expression Definitions table used to determine if the Test
ession identifier is provided, and the referenced selection/expression evaluates to FALSE, then the
ending on the evaluation of the selection expressions for the Test Groups containing the Test Case. A

is selected if the selection expression for the Test Case, and allgtoups containing the Test Case, evaluate to TRUE
expression identifier is equivalent to the Boolean value TRUE;

hll be the page number of the corresponding Test Case behaviour description.

Test Group Reference (if the ATS 1s structured into Test Groups),

An explicit Test Group Reference shall also be provided for each Test Case that immediately follg

© ISO/IEC

is missing,

ps shall be
Test Case
ws the last

be the identifier provided in the Test Case dynamic behaviour table. Test.Cdses shall be listed in the order in

stin the ATS;

selection expression identifier,

execution. This column may contain the identifier of a seléction expression applicable to the Tes

lected for execution. If the selection expression evaludtes to TRUE then the Test Case shall be s

n of the Test Case,
ly a shortened form of the test purpgse;

ocation of the Test Case inthe-ATS. The page number listed with each Test Case Identifier in the

shall be provided in-the*format shown in the folloing proforma:

ase should
Case. If a
Test Case
elected for
Test Case
Omission

Test Case

Test Case Index
Test Group-Reference Test Case Id Selection Ref Description Page Nr
TestGroupReference TestCase- [SelectExpr- FreeText Number
Identifier Identifier]
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 TestGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}

624 TestCaseldentifier ::= Identifier
202 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 column may contain a new shortended form of the Test Purpose. This new description shall override the
description in the imported test case (if any). The absence of the description in this column indicates that the specified
description] 1s omitted.

10.4 Test Step Index

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

which dgfines where in the Test Step Library structure the Test Step resides. If the groupjreference for a Tes{ Step is missing,
then the [Test Step is assumed to reside in the same group as the previous Test Stepdn the index. Test Step|Groups shall be
listed in the order in which they exist in the ATS. An explicit Test Step Group Réference shall be provided [for the first Test
Step of epich group. An explicit Test Step Group Reference shall also be provided for each Test Step that immjediately follows
the last Test Step of the group; this is necessary if a Test Step Group contains both Test Step Groups and Tgst Steps;

11 be the identifier provided in the Test Step dynamic belavidur table. Test Steps shall be listed in the order in which
in the ATS;

c) adesdription of the Test Step,
which is [possibly a shortened form of the Test Step Objective;
d) a pag¢ number,

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

This infornpation shall be provided in the fetmat 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 optiond

which define
the Default i
in which they
explicit Defa|

group;
b) the Defau
which shall b

c) adescript
which is pos
d) apage nu

providing thd
table shall be

This informatig

I Derault Group Reference, (1f the A1S 1s structured into Detault Groups),

t name,

on of the Default,
ibly a shortened form of the Default Objective;
ber,

location of the Default in the ATS. The page numberlisted with each Default Identifier in the Dg
the page number of the corresponding Default behayiour description.

n shall be provided in the format shown in the follewing proforma:

5 where in the Default Library structure the Default resides. If the group reference for a Defaultis missing, then
assumed to reside in the same group as the previous Default in the index. Defaults shall be.listed [in the order
exist in the ATS. An explicit Default Group Reference shall be provided for the first Default of each group. An
nlt Group Reference shall also be provided for each Default that immediately follows) the last Dgfault of the

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

fault Index

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

Detailed Comments; ) [FreeText]

Proforma 4 - Default Index

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

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.

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
(imnlicit external), the keyword EXTERNAL is given instead of the source object name.

ARRPRICAT CARCIIAL), U0 ROy WOIC DA LN S gk 1510AU VI UGT SUUILT UYL

Exportindan object of type Enumeration or Named INumber requires that the corresponding type 1s given. [Lhe other objects
which are|defined in the corresponding type are not exported as well. They are however implicitly exported-and can be referred
in other ekported 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 ame of the object
If the opject is of type NamedNumber or Enumeration the corresponding type shail becgiven as a suffix tp the object name
embedded in brackets.

b) the ¢bject 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 inforymation shall be provided in the format shown in the following proforma:

TestSuite Exports
Object Name Object Type Source Name Page Nr Comments
Objectldentifier TTCN_(ObjectType [Sourceldentifier | [Number] [FreqText]
ObjectDirective] .

~

etailed Comments: ([FreeText]

Proforma 5 - Test Suite Exports
SYNTAX DEFINITION:

12 Of jectldentiﬁer n= Identiﬁer | ObjectTypeReference

15 TT _Proc_Object |
TS_ Par _Object | SelectExpr ObJectITS Const, ObjectITS Var ObJectITC Var ObjecthCO 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

18  ObjectDirective ::= Omit | EXTERNAL

21


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

ISO/TEC 9646-3: 1998 (E)

© 1S

EXAMPLE 6 - Test Suite Exports

O/IEC

Test Suite Exports

Object Name Object Type Source Name Page Nr Comments
String5 SimpleTypeDef 3
wait TimerDcl Module_B
INTC TTCN_PDU_Type 13
DEF1 Default TestSuite_1
TC_2 TestCase TestSuite_2
TC_3 TestCase 33
Preambl TestStep EXTERNAL
Detailed| Comments:

10.7 The Imp

10.7.1 Introdudtion

The purpose of the Import Part is to declare the objects used in the test suite that are\imported from a source object.
of the imports is equivalent to having a copy of the imported objects within the test'suite.

An object may bg

have a global nafne. A module and a test suite with at least one export table‘export the objects contained in the exp
An object whichl[is not itself explicitly imported is implicitly imported if\it is referenced by an imported object.

10.7.2 Imports
The Imports tab
following inform
a) the name of
b) a descriptio

¢) a full refere
and date;

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

n of the objective of the source object;

nce to the source object; whichshould contain a document identifier and other information, such h

rt Part

The effect

imported only if it is exported by a source object. A test suite.without an export table exports all obj¢cts which

the source object;

d) other information which may aid understanding of the source object, this should be included as a comment;

e) a list of the fobjects from the iffiported source object; for each object the following information shall be provideld:

1) the namg¢ of the objectas used in the source object;

2) the typelof the objesct; which shall be the same as the type given in the source object;

3) the nam¢ of theoriginal source object if the object is imported from another source object, the object direct
or “-” if the gbjéctis to be omitted from the set of objects imported from the source object, or the object directive

NAL if the object is declared as external in the source ohject
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This information shall be provided in the format shown in the following proforma:

ISO/IEC 9646-3: 1998 (E)

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]

SYNTAX DEFINITION:

17
34
12
15

18

Soufceldentifier ::= Suiteldentifier | TTCN_Moduleldentifier
ImpprtsGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */}-{ImportsGroupldentifier */”’}

Proforma 6 - Imports

Obj¢ctldentifier ::= Identifier | ObjectTypeReference

TS_[Par_Object | SelectExpr_Object | TS_Const_Object | TS:Var_Object | TC_Var_Object | PCO_Type_
PC(Q_Object | CP_Object | Timer_Object | TComp_Object.| TCompConfig_Object | TTCN_ASP_Type_O

ject |
ject |

ASN1_ASP_Type_Object | TTCN_PDU_Type_Object | ASN1_PDU_Type_Object | TTCN_CM_Type_Objdct |

ASN1_CM_Type_Object | EncodingRule_Object | EncodingVariation_Object | InvalidFieldEncoding_Obje(
| StructTypeConstraint_Object | ASN1_TypeConstraint_Object | TTCN_ASP_Constraint_Object |

ASN1_ASP_Constraint_Object | TTCN_PDU_Constraint_Object | ASN1_PDU_Constraint_Object |
TTEN_CM_Constraint_Object | ASN1_CM_Constraint_Object | TestCase_Object | TestStep_Object | Defgult_Object |

NamedNumber_Object | Enumeration_Object
Objg¢ctDirective ::= Omit | EXTERNAL

EXAMPLE 7 - An Imports table

Imports

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

Object Name Object Type Source Name Comments
String5 SimpleTypeDef
Wait TimerDcl ModuleB 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.

TT({N_ObjectType ::= SimpleType_Object | StructType_Object DASN1_Type_Object | TS_Op_Object | TS(jI)’roc_Object I

t | Alias_Object
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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:
1) Test Suite Types (see 11.2.3);
2) Test Suite operations (see 11.3.4);

b) parameterigzation and selection of Test Cases:

1) Test Suite Parameters (see 11.4);

2) Test Cdse Selection Expressions (see 11.5);
¢) declarations/definitions:

1) Test Suiite Constants (see 11.6 and 11.7);

2) Test Suite Variables (see 11.8.1);

3) Test Cdse Variables (see 11.8.3);

4) PCO types (see 11.9);

5) PCO s (see 11.10);

6) CPs (see 11.11);

7) Timers|(see 11.12);

8) Test Cqmponents (see 11.13.1);

9) Test Cj

10) ASP types (see 11.14);

11) PDU types (see 11.15);

12) Encoding Rules (see 219);

13) Encodi]:

14) Invalid [Field Encodings (see 11.16.3);

15) CM types (see 11.17);

16) Aliases|(see 11.21).

11.2 TTCN types
11.2.1 Introdu¢tion

mponent Configurations (see 11.13.2);

g Variations (see 11.16.2);

TTCN supports ja number of predefined types and mechanisms that allow the definition of specific Test Suite Types. These
types may be us¢d throughout the test suite and may be referenced when Test Suite Parameters, Test Suite Constants| Test Suite

Variables, ASP parameters, PDU fields-¢tc—are-declared-

TTCN is a weakly typed language, in that values of any two types which have the same base type are considered to be 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.
Values 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 fol

d) HEX
digits, e

Values

precede
using a

e) OC1

€ven nu

Values

precede
using a

f) OBJ
in accor

2 R.T

These v4

h) Char
characte]

[STRING predefined type: a type whose distinguished values are the ordered sequences of zero, 0
hch corresponding to an ordered sequence of four bits.

1 by a single * and followed by the pair of characters "H; each HEX digit is used-to denote the valu
hexadecimal representation;

mber of HEX digits (every pair of digits corresponding to an orderéd sequence of eight bits).

ECTIDENTIFIER predefined type: a typeiwhose distinguished values are the set of all object ide}
lance with the rules of ISO/IEC 8824-1:,1994.

lowed by the pair of characters 'B;
EXAMPLE 8 - '01101’B

f type HEXSTRING shall be denoted by an arbitrary number (possibly zero) of the HEX digits:
0123456789ABCDEF

EXAMPLE 9 - ’ABO1D’H
ETSTRING predefined type: a type whose distinguished values are. the ordered sequences of 7

f type OCTETSTRING shall be denoted by an arbitrary, but evén, number (possibly zero) of the H
0123456789ABCDEF

by a single ’ and followed by the pair of characters *Q; each HEX digit is used to denote the valu
exadecimal representation;

EXAMPLE 10 - 'FF96’0

YPE predefined type: a type consisting of the following distinguished values:

pass, fail, inconc and none

lues are predefined identifiers’and as such, are case sensitive. This predefined type is for use with ve

acterString predefined types: types whose distinguished values are zero, one, or more chara
r set; the CharacterString types listed in Table 2 may be used; they are defined in clause 31 of ISO/IH

Table 2 - Predefined CharacterString Type

NumericString
PrintableString
TeletexString

ne, or more HEX

e of a semi-octet

€ro Or a positive

EX digits:

e of a semi-octet

ntifiers allocated

rdicts, see 15.17.

tters from some
C 8824-1: 1994.

TGI’S;I L.lls
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 Number ::= (NonZeroNum {Num}) |0

742 NonZero)
743 Num ::=()

744 BooleanVhlue ::= TRUE | FALSE

745 Bstring ::3
746 Bin =01
747 Hstring ::3

748 Hex :=NimI|AIBICIDIEIF

749 Ostring ::3
750 Oct ::= Hd
751 Cstring ::3
752 Char ::= /4
753 Wildcard
754 AnyOne :
755 AnyOrNo

11.2.3 Test Sui
11.2.3.1 Introd

Type definitions
tabular format ar
recursive (neithe

11.2.3.2 Simple

To define a new

a) aname for
b) the base typ

where the base
take one of the

1) alistof
2) aspecifi

and the uppe
instead of a \

A 1A 12 L 4 L=l £ 1~ 1 0 1l 0
Il .. — 1 T 4T JI="ToTOT7T07T7
| NonZeroNum

1

x Hex

:= AnyOne | AnyOrNone
L non

to be used as types for data objects and as subtypes for structured ASPs, PDUs etc. can be introduc
d/or ASN.1. Wherever types are referenced_within Test Suite Type definitions those references si

Type Definitions using tables
Simple Type, the following information shall be provided:

he type;

[J

listinguished valiies of the base type; these values comprise the new type;

Cation of aTange of values of type INTEGER, the new type comprises the values including the lower
r boundary specified in the range. In order to specify an infinite range, the keyword INFINITY ma

Fation of a pﬂrﬁ(‘lllﬂr ]Pngth Qr ]Pngth rqngp of a prpdpfinpd or-test suite cfring f\/pp' the ]Pngfh yvalt

" {Bin | Wildcard} """ B
" {Hex | Wildcard} """ H
" {Oct | Wildcard} """ O

""" {Char | Wildcard | "\"} """
REFERENCE - A character defined by the relevant CharacterString type. */

e ="*"
Type Definitions

ction

directly or indirectly).

]

type shall be a Predefined Type or a Simple Type. The base type is followed by the type restriction|
following forms:

alue\indicating that there is no upper boundary or lower boundary;

ed using a
all not be

that shall

boundary
y be used

e(s) shall

3) aspecifi

be interpreted according to Table 5 in 11.18; only non-negative INTEGER literals or the keyword INFINITY for the upper
bound shall be used;

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

ISO/IEC 9646-3: 1998 (E)

Simple Type Definitions

Group : [SimpleTypeGroupReference]
Type Name Type Definition Type Encoding Comments
SimpleTypeldentifier Type&Restriction [PDU_FieldEncodingCall] [FreeText]

De

ailed Comments: [FreeText]

Collective
SYNTAX O

Proforma 7 - Simple Type Definitions
comments may be used in this table according to Figure 2.
EFINITION:

75  Sin
79  Sin
81 Tyj
515 PD

—

Where a rd
lower of th
INTEGER

Where a v
Where a le
defined by

Values of 4
performing

EX

pleTypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {SimpleTypeGroupldentifier *
pleTypeldentifier ::= Identifier

e&Restriction ::= Type [Restriction]

_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

nge is used in a type definition either as a value range orsya length range (for strings) it shall b
e two values on the left. An integer range shall be used ‘only with a base type of INTEGER or a ty
In the latter case, integer range shall be a subrange of'the set of values defined by the base type.

ngth restriction is used, the set of values for a'type defined by this restriction shall be a true sub.

—~—

e stated with the
pe derived from

lue list is used, the values shall be of the base type-and shall be a true subset of the values defined by the base type.

et of the values

the base type.
ny two simple types which have the same base type are considered to be type compatible (e.g. for| the purposes of
assignments or parameter passing),
AMPLE 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 transpgrt
layer connection
String$ I1A5String[5] string of length 5
SeqNuinbers INTEGER(0..127) all numbers from 0 to 127
PositiveNumbers INTEGER(1..INFINITY) all positive INTEGER numbers
String10t020 1A5String [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

definitions

and other Structured Types etc.

The following 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) alist of the elements associated with the Structured Type,

where the following information shall be supplied for each element:

1) its name

where the fu]l name, as given in the appropriate protocol standard, shall be used; if an abbreviation is used, th

name shall f¢llow in parentheses;

2) its type 4nd an optional attribute,

where elemepts may be of a type of arbitrarily complex structure; there shall be no recursive references (neithg

nor indirectly);

the optional ¢lement length restriction can be used in order to give the minimum and maximum length of an elq

string type (see 11.18);

en the full

er directly

ment of a

3) optionally, a specific encoding identifier followed by any necessary actual parameter list, in order to specify gn explicit

encoding for|the structured type, which overrides the encoding rules and enceding variations applicable to an
which that stfuctured type is used; the encoding identifier, if any, shall idenitify either one of the Encoding Variat

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

The elements of §tructured Type definitions are considered to be optional, i.e., in instances of these types whole elements may

not be present.

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

b PDU in
ons or an

Structured Type Definition

Type Nanje Structld& Fullld
Group s [StructTypeGroupReference]
Encoding Variation : [EncVariationCall]
Comments [FreeText]
Elerhent Name Type Definition Field Encoding Comments
Elemid&Fullld Type&Attributes [PDU. FieldEncodingCall] [FreeText]
Detailed Comments: [FreeText]

SYNTAX DEFINITION:

Proforma 8 - Structured Type Definition

97  Structld&Fullld ::= Structldentifier [Fullldentifier]
101 StructTypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] { StructTypeGroupldentifier “/}

511 EncVariationCall ::= EncVariationldentifier [ActualParList]

28


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

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

106 Elemld&Fullld ::= Elemldentifier [Fullldentifier]
396 Type&Attributes ::= (Type [LengthAttribute]) | PDU
515 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 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 Bncoding Variations to be used for structures of this type within a PDU;

In order|to specify explicit Encoding Variations for entire ASN1_Types, which override the Encoding VariLtions applicable
to any PPU in which this ASN1_Type is used, this optional entry shall reference an entry in the relevant Endoding 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 ASN1_Type is used. See 11.16.4.

c) the ASN.I type definition,
which shall follow the syntax defined in ISO/IEC 8824-1: 1994, except that there is the ‘additional option [of specifying an
Encodinlg Variation or Invalid Field Encoding associated with either the whole ASNI"Type or any ASN.1| Type within the
ype. This is done by giving a specific encoding identifier followed by-any necessary actual paramgter list, in order
explicit encodings for individual fields or other subtypes of a PDU, s¢hich override the encoding rufles and encoding
variationys applicable to the PDU as a whole; the encoding identifier, if any, shall identify either one pf the Encoding
Variatiops or an Invalid Field Encoding Definition defined in the test suite (e.g., LD(10)); see 11.16.4.
For idenfifiers within that definition the dash symbol ( - ) shall not beused. The underscore symbol ( _) may be used instead.
The typq identifier in the table header is the name of the first typedefined in the table body.
Types rdferred to from the type definition shall be defined in otlier 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.1 type definitions used within TTCN shall not use external type references as defined in ISO/IEC 8824-1: 1994. ASN.1
commenits can be used within the table body. The.eomments column shall not be present in this table.
Commentgin ASN.1 start with “--”” and end with-either the next occurrence of “--” or with “end of line”, whichgver 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 alwayq closing ASN.1
comments with “--”.

This inforrpation shall be providediin the following proforma:

ASN.1 Type Definition
Type Name :  ASNI_Typeld&Fullld
Gropup < :  [ASNI_TypeGroupReference]
En¢oding Variation : [EncVariationCall]
Co ‘ ]
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
Tylpe Name : DATE type
Cqmments to illustrate the structure of ASN.1 type definitions
Type Definition

SHEQUENCE {

day  DAY_type,

month MONTH_type,

year YEAR_type

}
ocal DAY _type

\Y_type::= INTEGER {first(1), last(31)}
MONTH_type and YEAR_type are defined in other ASN.1 Type'Définitions tables

D/

11.2.3.5 ASN.1

Types can be sp¢
defined in an AS]

['ype Definitions by Reference

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

bN.1 type

a) its name,
where this nam
b) the type refq
which shall fol
¢) the module

which consists
Objectldentifie]

d) the Encodin

In order to speg
to any PDU in ¥
table (e.g., to ch

e may be used throughout the entire t€st suite. This name shall be specified without a Fullldentifier
rence,

ow the identifier rules stated in"ISO/IEC 8824-1: 1994;
dentifier,

of a module referenCethat shall follow the identifier rules stated in ISO/IEC 8824-1: 1994, and ar
; the module shall.be unique within the domain of interest;

p Variationsto'be used for such ASN1_Types within a PDU;

ify explidit Encoding Variations for entire ASN1_Types, which override the Encoding Variations a
vhich-thiS ASN1_Type is used, this optional entry shall reference an entry in the relevant Encoding V
ange from SD to LD(3)). If this entry is not used, then the applicable Encoding Variations are those aj

optional

pplicable
ariations
pplicable

to each PDU w
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This information shall be provided in the following proforma:

ISO/IEC 9646-3: 1998 (E)

ASN.1 Type Definitions By Reference

Group :  [ASNI_TypeGroupReference]

Type Name Type Reference Module Identifier

Encoding Variation

Comments

ASN1_Typeld- TypeReference

&Fullld

ASN1_Moduleldentifier

[EncVariationCall]

[FreeText]

Detajled Comments: [FreeText]

Collective fomments may be used in this table according to Figure 2.
SYNTAX DOEFINITION:

Proforma 10 - ASN.1 Type Definitions By Reference

118 ASNI1_TypeGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */7]{ASN1_TypeGroupldentifier “{’}

115 ASNI_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifier]
131 TypeReference ::= typereference

133 ASN1_Moduleldentifier ::= Moduleldentifier

511 EndVariationCall ::= EncVariationldentifier [ActualParList]

Since the ASN.1 types imported from ASN.1 modules can contaiiridentifiers, type references and value refere
the identifigr rules in ISO/IEC 8824-1: 1994, they can contain hyphens. To be able to use the imported definit]
is necessary to change the hyphens in imported identifiers:tosunderscore. 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,

ENI
can pe imported to TTCN with

field2 BIT STRING {first-bit(0), second-bit(1) } }

nces that follow
ons in TTCN it

ASN.1 Type Definitions By Reference

Type Name Type Reference Module Identifier Comments
Type_1 Type-1 module-1
SubsType_1 Sub-Type-1 module-1

1t icaauival ba £o11 : i P PR
The above reference-definition-ofFype—-s-equivalenttothetoHowing detinttiom

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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11.3 TTCN 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

The predefined operators fall into three categories:

a) arithmetic;

© ISO/IEC

b) relational;
¢) Boolean.

The precedence
parenthesized eX

Within any row
an expression, th

SYNTAX DEFIN|

723 AddOp :
724 Multiply(
725 UnaryOp
726 RelOp ::H

of these operators is shown in Table 3. Parentheses may be used to group operands’in exp|
pression has the highest precedence for evaluation.

n Table 3, the listed operators have equal precedence. If more than one operator©f'equal precedenc]
e operations are evaluated left to right.

Table 3 - Precedence of Operators

highest ()
Unary + - NOT
* /| MOD AND
Binary + - OR
lowest = < D> > >= <=
TION:
="+"1"-"1OR
Dp ::="*"1"/" MOD | AND
c="+"1"-"INOT
=TS S ] > ] ="

11.3.2.2 Predefined arithmetic operators

The predefined ¢

They represent t
be of type INTH
shall not be used

The result type ¢

In the case wher

irithmetic operators are:
||+’l’ l'_"’ H*II’ "/'l, MOD
he operations of addition, subtraction, multiplication, division and modulo. Operands of these opet

GER (i.e., TTEN or ASN.1 predefined) or derivations of INTEGER (i.e., subrange). ASN.1 Nan
within arithimetic expressions as operands of operations.

f arithmetic operations is INTEGER.

the minus opera

ressions, a

e appear in

ators shall
ed Values

1t of using

e plus (+ ) or minus ( - ) is used as the unary operator the rules for operands apply as well. The resu

..... e-aon nd S

The result of 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 reprgsent 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 logicl AND returns the value TRUE if both its operands are TRUE; otherwise it returns the(value FALSE. The logical OR
returns th¢ value TRUE if at least one of its operands is TRUE; it returns the value FALSE only if both opefjands are FALSE.
The logichl NOT is the unary operator that returns the value TRUE if its operand was-of value FALSE and|returns the value
FALSE if{the operand was of value TRUE.

11.3.3 Predefined operations
11.3.3.1 Introduction

11.3.3.1.1) The predefined operations fall into two categories:

a) conyersion;
b) othefs

11.3.3.1.2 Predefined operations may be used in every test stite! They do not require an explicit definition ysing a Test Suite
Operation| Definition table. When a predefined operation, is invoked

a) the rumber of the actual parameters shall be the same as the number of the formal parameters; and
b) each|actual parameter shall evaluate to an elément of its corresponding formal parameter’s type; and
c¢) all vpriables appearing in the parameter listshall be bound.
Each of the predefined operations is presented in the following format:
OPERAT[ON_NAME (FORMAL_PARAMETER_LIST) = RESULT_TYPE
11.3.3.2 Predefined conversion operations
11.3.3.2.1f TTCN supports the(following predefined operations for type conversions:
a) HEX_TO_INT convertsHEXSTRING 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.

These op ations prnvidp Pnr‘r\rﬁng rules within the context of the npprqtinnc nnly It is invalid to assume these gncoding rules

apply outside 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 conversion yields a value with fewer HEX digits than specified in the second parameter, then the HEXSTRING shall be
padded on the leff'with zeros.

A test case error ghall occur if the intvalue is negative or if the resulting HEXSTRING contains more HEX digits.than specified
in the second parameter.

11.3.3.2.5 INT_TIO_BIT(intvalue, slength:INTEGER) = BITSTRING
This operation copverts a single INTEGER value to a single BITSTRING value. The resulting string.is'slength bits long.

For the purposes ¢f this conversion, a BITSTRING shall be interpreted as a positive base 2 INTEGER value. The righfmost BIT
is least significant, the leftmost BIT is the most significant. The bits 0 and 1 represent the decimnal values 0 and 1 res bectively.

If the conversion yields a value with fewer bits than specified in the second parameter, then the BITSTRING shall He padded
on the left with zgros.

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

11.3.3.3 Other pyredefined operations
TTCN also definﬁr
a) IS_PRESENT;
b) IS_CHOSEN;
c¢) NUMBER_OF_ELEMENTS;
d) LENGTH_QF;
e) SIZE_OF.
11.3.3.3.1 IS_PRESENT(DataObjectReference)=>BOOLEAN

As an argument the operation shall take a referénce to a field within a data object only if it is defined as being OPTIPNAL or
if it has a DEFAULLT value. The field may'be of any type. The result of applying the operation is the BOOLEAN vallle TRUE
if and only if the value of the field is present in the actual instance of the data object. Otherwise the result is FALSE.

s the following predefined operations:

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

EXAMPLE 14 - Use of IS_PRESENT:
if received_PDU isof*ASN.1 type
SEQUHENCE({_field_1 INTEGER OPTIONAL,
field_2 SEQUENCE OF INTEGER }
then, the operation call
IS_PRESENT (received_PDU.field_1)
evaluates to TRUE if field_1 in the actual instance of received_PDU is present.

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 operatfon returns the actual number of elements of a value that is of type ASN.1 SEQUENCE OF or SE]
fully compptible with that of the equivalent ASN.1 SIZE constraint applied to objects of these types. The oper
applied to palues other than of ASN.1 type SEQUENCE OF or SET OF. The argument of the operation-shall

as defined fin 15.10.2.

EXAMPLE 16 - Use of NUMBER_OF_ELEMENTS:

if r¢ceived_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)

retyrns the number of elements of the SEQUENCE OF INTEGER within the)actual data object received_PDU.

Alsp, NUMBER_OF_ELEMENTS ({3, 0, 5}) returns 3.
11.3.3.3.4 LENGTH_OF(Value) = INTEGER

The operafion returns the actual length of a value that is~of type BITSTRING, HEXSTRING, OCT]
CharacterSfring or of ASN.1 type BIT STRING or OCTET(STRING. The units of length for each string typ

Table 5in | 1.18.2.

NOTE - Thekse units of length are compatible with those used-in' ASN.1 SIZE constraints for objects of ASN.1 types, but ng
which in thi§ context in TTCN are considered to be of the'corresponding TTCN type. Thus, an hstring such as ‘F3’H whid

be of type BT STRING or OCTET STRING, will besinterpretaed as the TTCN type HEXSTRING.

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

The operafion shall not be applied ctovvalues other than of type BITSTRING, HEXSTRING, OCTI

CharacterSiring, or of ASN.1 type BIT STRING or OCTET STRING.

EXAMPLE 17 - Use of LENGTH_OF

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

If Sjis of type @ETETSTRING and =‘F2’O then LENGTH_OF(S) returns 1

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

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

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

If S is of ASN.1 type OCTET STRING and =‘01010011’B then LENGTH_OF(S) returns 1
Also, LENGTH_OF (INT_TO_HEX (26, 4)) returns 4
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

OF. Its result is

ation shall not be
have the format

ETSTRING, or
e are defined in

t for literal values
h could in ASN.1

ETSTRING, or

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 defmed in the Test Suite Type definitions, ASP type definitions or PDU type

definitions mgy y rpes-sha ; Afparameters
shall be passefl by Value meaning that in evaluatmg a call of a test suite operatlon the actual parameters are-assSigned to the

The folloping are equivalent methods of specifying a parameter list using two INTEGER parameters|and one BOOLEAN

c) the type of]the result,
which shall fo
d) adefinition of the operation,

[low the rules for the parameter types in b);

which shall cqnsist of one of the following:
1) aproceglural definition, which when evaluated results in the evaldation of a RETURNVALUE statement to provide the
result of thd operation, including explanatory comments embedded\within the procedural definition at appropifiate places
as text delirhited by “/*” and “*/”, or
2) adescription of the operation in text, possibly including-a-reference to a publicly available specification Jf the algo-
rithm to be [applied when the operation is invoked, plus-at'least one example showing an invocation and corfesponding
result; the ekplanation should begin by stating the operation name, followed by a parenthesized list containing the param-
eter names ¢f 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 head¢r or in the
Detailed Comjnents area of the table.

The use of procgdural definitions is recommended in order to provide precision in the definition of the operations, biit a textual
explanation is allowed as an alternative for backwards compatibility.

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

Test Suite Operation Procedural Definition

Operatiop Name < \_TS_Procld&ParList

Group s [TS_ProcGroupReference]
Result Type 2 Type
Comments : [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]

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:

ISO/IEC 9646-3: 1998 (E)

Test Suite Operation Description
OperatronName— TS_O,I:’d&lnul Lrst
Group : - [TS_OpGroupReference]
R¢sult Type ¢ Type
Cemments s [FreeText]
Description
FreeText
Ddtailed Comments: [FreeText]

SYNTAX DEFINITION:
141 T§ Opld&ParList ::= TS_Opldentifier [FormalParList]

144 TS
734 Ty

11.3.4.2 Rarameters

A test suit
the operat
Identifier,
variables,
a test suite

There shalll be no side-effégts, that is, the parameters to the operation shall not be altered as a result of any call

Predefined
without hg

When a T

Proforma 12 - Test Suite-Operation Description

| OpGroupReference ::= [(Suiteldentifier | TTCNiModuleldentifier) “/”’] {TS_OpGroupldentifier */}
pe ::= PredefinedType | ReferenceType

e operation may be compared to-a-function in an ordinary programming language. Values shall on
on by formal parameters. Each formal parameter shall be declared to be a Predefined Type, a
ASP Type Identifier, PDU Type Identifier, CM Type Identifier or the meta-type PDU. Test suite vz
est suite constants, test-sulite parameters and constraints shall not directly be used within the proced
operation, but if required in the test suite operation shall be passed as actual parameters.

operations¢and other test suite operations may be used within the procedural definition of a tes
ving to b€ passed as actual parameters.

st Suite\Operation is invoked

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

ly be passed into
Test Suite Type
iriables, test case
iral definition of

of the operation.
suite operation,

b) each

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

c¢) all variables appearing in 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 error.

Each identifier ugedmrthre-procedurat defimitionof atestsuite operation sttt be one of the fottowing,
a) locally declared variable name;
b) atype name} used in a variable declaration;
¢) aformal pafameter name declared in a formal parameter list of the operation;
d) atest suite dperation name.

The scope of formal parameter names and locally declared variable names is the procedural definition of the |test suite
operation.. Thus, fthe values of all other types of identifier are not directly accessible withindhe procedural definitiof of a test
suite operation. Tp access such values they shall be passed as actual parameters to the test-suite operation.

11.3.4.4 Procedyre Statements

In a procedural ddfinition, following the declaration of local variables, if any, there-shall be a procedure statement of dne of the
following kinds:

a) a Return stajement;

b) an Assignm¢nt statement;
¢) an If statemgnt;

d) a While loop;

e) a Case statement;

f) ablock contqining a sequence of procedure statements separated by semicolons and all enclosed by the keywords BEGIN
and END.

Comments may Be embedded as text within_procedural statements, delimited by “/*” and “*/”. Comments sha]l not be
embedded within pther comments.

11.3.4.5 ReturnValue statements

Each evaluation of a test suite operation’shall end with the evaluation of a ReturnValue statement, consisting of the keyword
RETURNVALUE followed by an éxpression. This statement shall return the value of the given expression as the reshlt of the
test suite operation. The type of this result shall match the Result Type specified in the header of the test suite ¢peration
definition table.

11.3.4.6 Assignment statements

The form of Assignment is the same as in the TTCN behaviour descriptions (see 15.10.4), except that it is not en¢losed in
parentheses. The DatabbjectReferenceomrtheteftirand side stratt-begimwittratocat vartable 1 The Type of the tocal variable is
a structured type then the DataObjectReference may access a component of that structure (using a record reference, array
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 expressmn followmg the keyword WHILE shall be evaluated first and shall evaluate to a Boolean value If it evaluates to
TRUE the; eke . e-e ed-and-then—inoReturaVaklie statement has
been evalufited, the process shall be repeated startmg w1th the evaluat1on of the expression again. As soon"as the expression
evaluates t¢ FALSE the evaluation of the While loop is complete.

11.34.9 (‘]ase statement
A Case stafement takes one of the two following forms:
- CASE gxpression OF

inteBer-label_1: procedure-statement_1;

integer-label_2: procedure-statement_2;

integer-label_n: procedure-statement_n;
ELSE
prodedure-statement
ENDCASE
- CASE ¢xpression OF
integer-label_1: procedure-statement_1;

integer-label_2: procedure-statement_2;

integer-label_n: procedure-statement_n;
ENDCASE

The expresdion following the keyword CASE shall be evaluated first and shall evaluate to a positive integer which shall match
at most one pf the integer labelsin the body of the Case statement. The procedure statement following the match¢d integer label,
if any, shal| be evaluated and this completes the evaluation of the Case statement. If, however, the result of evaluating the
expression dloes not match any of the integer labels, then the procedure statement following the keyword ELSE, if any, shall
be evaluateq and this-eompletes the Case statement. If, however, there is no match against an integer label nor ap ELSE clause,
then the reqult/of-the Case statement is a test case error. Thus, the Case statement is equivalent to a nested|sequence of If
statements,wwww_mmmmmemt the innermost
level of nesting.

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

Ry/i
le
Std

A

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

SWBSTR(source, start_index, len) shall only be defined if

ISO/IEC

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

irt_index >=1,
b >= 0, and
yrt_index + len <= (length of source) + 1.

1y 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 Proceduraldefinition

this

Operation Name : NUMBER_OF_INVOCATIONS
Rdsult Type ¢ INTEGER
Definition

VAR STATIC COUNT : INTEGER : 0

EINDVAR

BEGIN

COUNT := COUNT + 1;

RETURNVALUE COUNT

END
Detailed Comments: NUMBER_OF_INVOCATIONS() gives an integer value which is equal to the number of times

operation has been invoked in'the current test component, or test case if test components are not used.

11.4 Test Suite Parameter Declarations

The purpose of
parameterize thd
selection and paj

The following in

test suité. These constants are referred to as Test Suite Parameters, and are used as a basis for
ameterization of Test Cases.

fofmation relating to each Test Suite Parameter shall be provided:

his part of the’ATS is to declare constants derived from the PICS and/or PIXIT which are used fo globally

Test Case

a) its name;

b) its type,

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

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
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Test Suite Parameter Declarations

Group :  [TS_ParGroupReference]

Parameter Name Type Default Value PICS/PIXIT Ref Comments
TS_RaHdentitier Fype fPBefaulitValuet Freetext FreeText]

Detailed [Comments: [FreeText]

Proforma 13 - Test Suite Parameter Declarations
Collective|comments may be used in this table according to Figure 2.
SYNTAX DEFINITION:

183 TS| ParGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) *“/”J«{ TS_ParGroupldentifier */”’}
187 TS| Parldentifier ::= Identifier
734 Type ::= PredefinedType | ReferenceType

EXJAMPLE 21 - Declaration of Test Suite Parameters:

Test Suite Parameter Declarations

Parameter Name Type PICS/PIXIT Ref Comments
FARI INTEGER PICS question xx
FAR2 INTEGER PICS question yy
RAR3 INTEGER PIXIT question zz

11.5 Test Case Selection Expression Definitions

The purpoge of this part of the ATS is to define selection expressions to be used in the Test Case selection prodess. This part of
the ATS sHall meet the requirements of ISO/IEC 9646-2.

A selection expression(is-associated with one or more Test Groups and/or Test Cases by placing its identifier fin the Test Case
Selection Reference'column of the Test Suite Structure and/or Test Case Index. An expression may be referended by more than
one Test Group,and/or Test Case.

Use of a selection expression shall be taken to mean that the Test Case is to be run if the selectionexpression eva‘luates to TRUE.

The following information relating to each Test Case Selection Expression shall be provided:
a) its name;
b) a selection expression,

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

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

© ISO/IEC

Test Case Selection Expression Definitions
Group [SelectExprGroupReference]
Expression Name Selection Expression Comments
SelectExpridentifier SelectionExpression [FreeText]
Detailed Comments: [FreeText]

Collective comm)
SYNTAX DEFINI

Proforma 14 - Test Case Selection Expression Definitions
ents may be used in this table according to Figure 2.
TION:

198 SelectExp:
202 SelectExp
204 SelectionH
11.6 Test Suitg

The purpose of t
constant through

The following in
a) its name;
b) its type,

where the type
ASN.1);

¢) its value,

where the term
to an element Q

This information

GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] { SelectEXprGroupldentifier “/”}
Identifier ::= Identifier

xpression ::= Expression

t Constant Declarations

nis part of the ATS is to declare a set of names for values not derived from the PICS or PIXIT th
ut the test suite.

ormation relating to each Test Suite Constant shallbe provided:

f the type indicated in.the.type column.

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

at will be

shall be a predefined type, a simple type or an ASN.1 Type (including PDUs, ASPs and CMs expressed in

in the value expression shall'iot contain: Test Suite Variables or Test Case Variables; the value shall evaluate

Test Suite Constant Declarations

Group [FS>ConstGroupReference]
Constant’'Name Type Value Comments
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
EXAMPLE 22 - Declaration of Test Suite Constants
Test Suite Constant Declarations
Constant Name Type Value Comments
TS_CONST1 BOOLEAN TRUE
TS_CONST2 IASString "A string"
11.7 Test Suite Constant Declarations by Reference

The purpo

constant throughout the test suite.

The followjing information relating to each Test Suite Constant shall be provided:

a) its najne;

b) its type,

where th|
by an AS

¢) its value reference,

where thg value shall correspond to an element of the typedndicated in the type column;

d)

which cd

the module identifier,

Objectldentifier; the module shall be unique within the domain of interest.

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

e of this part of the ATS is to declare a set of names for values not derivedfrom the PICS or PI

P type shall be a predefined type or an ASN.1 type (includirig PDU, ASP or CM types expressed in A
N.1 Type Definition By Reference from the ASN.1 modudle identified by the specified module identifier;

nsists of a module reference that shall follow the identifier rules stated in ISO/IEC 8824-1: 1994,

Test Suite Constant Declarations By Reference

Group - s [TS_ConstGroupReference]

Copstant Name Type Value Reference Module Identifier Comments

TS_Gonstidentifier Type ValueReference ASN1_Moduleldentifier [FreeText]

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 “/”’}

ISO/IEC 9646-3: 1998 (E)

XIT that will be

LSN.1) imported

and an optional
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228 ValueReference ::= valuereference

734 Type ::= PredefinedType | ReferenceType

228 ValueReference ::= valuereference

133 ASNI_Moduleldentifier ::= Moduleldentifier
11.8 TTCN variables
11.8.1 Test Suite Variable Declarations

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 suite. These variables are referred to as Test Suite Variables.

A Test Suite Varpablets
Test Suite Variaples shall o

The following in
a) its name;
b) its type,
where the typg
¢) its initial v
where the init

declaration; th
evaluate to an

This informatior]

lue (if any),

formation shall be provided for each variable declaration:

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

al value column is used when it is desired to assign an initial value tona Test Suite Variable at i
e terms in the value expression shall not contain: Test Suite Variablés-or Test Case Variables; the
element of the type indicated in the type column. Specifying an ifiitial value is optional.

shall be provided in the format shown in the following proferma:

© ISO/IEC

“““ rrent TTCN,

ts point of
value shall

Test Suite Variable Declarations
Group [TS_VarGroupReference]
Variable Name Type Value Comments
TS_{Varldentifier Type [DeclarationValue] [FreeText]
Detailed Comments: [FreeText]
Proforma 17 - Test Suite Variable Declarations
Collective commjents may-be used in this table according to Figure 2.
SYNTAX DEFINITION:
235 TS_VarGroupReference—=tSuitetdentifrer - FFENMudutetdentifrer) <+ FS—-VarGrouptdentifrer <}

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.

44


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

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

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.

Initially Tgst Suite Variables are unbound. They may become bound (or be re-bound) in the following contexts:

a) at th¢ point of declaration if an initial value is specified;
b) wher) the Test Suite Variable appears on the left-hand side of an assignment statement (see-15.10.4);

Once a Tept Suite Variable has been bound to a value, the Test Suite Variable will retain that value until eithgr it is bound to a

different vlalue, or execution of the test suite terminates - whichever occurs first.

If an unbofind Test Suite Variable is used in the right-hand side of an assignment,-thén’it is a test case error.

11.8.3 Tept Case Variable Declarations
A test suite may make use of a set of variables which are declared globally to the test suite but whose scops
local to th¢ Test Case.

nt TTCN, each test component, including the MTC, receives a fresh copy of all Test Case Var|
ese variables are referred to as Test Case Variables.

In concu
created.

The following information shall be provided for each variable declaration:
a) its ngme;
b) its type,
where tHe type shall be a predefined type, an ASN:1 type, a Test Suite Type or a PDU type;
c) its inftial value (if any),

where the initial value column is used.When it is desired to assign an initial value to a Test Case Variab
declaration; the terms in the value expgéession shall not contain: Test Suite Variables or Test Case Variable
evaluate|to an element of the type indicated in the type column. Specifying an initial value is optional.

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

is defined to be

ables when it is

le at its point of
; the value shall

Test Case Variable Declarations

Grpup < —[TC_VarGroupReference]

¥Variable Name Type Value Commenrs

TC_Varldentifier Type [DeclarationValue] [FreeText]

Detailed Comments: [FreeText]

Proforma 18 - Test Case Variable Declarations
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Collective comments may be used in this table according to Figure 2.

SYNTAX DEFINITION:
248 TC_VarGroupReference (= [{Suiteldentifier | TTCN_Moduleldentifier) “/”] {TC_VarGroupldentifier “/”}
252 TC_Varldentifier ::= Identifier
734 Type ::= PredefinedType | ReferenceType
219 DeclarationValue ::

alue ;= 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 Ste

result in all such variables bei

11.8.4 Binding ¢f-TestCase Variables

Initially Test Cas
a) at the point
b) when the T4

Once a Test Casel
different value, of
Variable become

If an unbound Te

11.9 PCO Typ
This part of the A

The following information shall be provided for each PCO types used in thetest suite:

a) its name,

which is the sane name given in the PCO table;

b) its role,

which shall be
identifier UT i
then its content

NOTE - In a tedt suite using concurrency, the role of.a PCO type may need to be described in terms of the nature of the test d

and underlying s

This information

e Declaration

ps or Test Case Variables. A test suite specifier may avoid such problems by adopting a naming convention which will

ng uniquely named within a test suite.

e Variables are unbound. They may become bound (or be re-bound) in the following contexts:
bf deciaration if an initiai vaiue is specified;
st Case appears on the left-hand side of an assignment statement (see 15.10.4).

Variable has been bound to a value, the Test Case Variable will retain that value@ntil either it is b
execution of the Test Case terminates - whichever occurs first. At termination of'the Test Case, the
re-bound to its initial value, if one is specified, otherwise it becomes unbound.

ound to a
Cest Case

5t Case Variable is used in the right-hand side of an assignment, then it/is a'test case error.

TS lists the set of service boundaries where the PCOs (Points,of'Control and Observation) are loca

leclared either as UT or LT in the Role colutiin or by descriptive text in the Comment column; the pfedefined
dicates that the PCO is an upper tester PEO and LT specifies a lower tester PCO; if the Role column is used
5 shall be consistent with the role, if any, given in the PCO declaration table.

omponent
rvice provider to be coupled by PEOS of this type.

Shall be provided in the format shown in the following proforma:

PCO Type Declarations
Grogp : [PCO:GroupReference]
PCO.Type Role Comments
PCO_Typeldentifier [PCO_Role] [FreeText]

Detailed Comments: [FreeText]

Proforma 19 - PCO Type Declarations

Collective comments may be used in this table according to Figure 2.
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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 testing environment these PCQOs exist

NOTE 1 - Tjhe number of PCOs is, where applicable, as defined in ISO/IEC 9646-1: 1994 and ISO/IEC 9646-2: 1994-fot
the Test Suite Structure table. In TTCN, PCOs may also be used in ways not described in ISO/IEC 964632, fofr example to com-
mulate handovers

identified in

municate with parts of the test system or test environment not defined in the test suite (e.g. to manipulate frequencies or s

for radio pr

NOTE 2 - TITCN behaviour statements specified for execution at the UT PCO should not place requirements beyond those

IEC 9646-2

In TTCN t]-pe PCO model is based on two First In First Out (FIFO) queues:

- one ou

- one input queue for receiving ASPs and/or PDUs

The output
A SEND ey

For the pur
in the samg

NOTE 3 - T
The follow

a) its namne,

which is
b) its typ
which is
informati

boundary
connecti

(i.e. a tegt suite parameter)-given in parentheses; the precise meaning of this test suite parameter shall be
relevant PIXIT;

NOTE 4 - Sde also F.N\for further explanation of MuxValue.

tocol testing).

ut queue for sending ASPs and/or PDUs

pose of receiving events the tester has an input queueAll incoming events are queued and proces
order they were received, and without loss of any events.

pe queue model is only an abstract model and is notifitended to imply a specific implementation.

ng information shall be provided for each PEO used in the test suite:

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

[¢)

>

ISO/IEC 9646-3: 1998 (E)

the test method(s)

specified by ISO/

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

ent at a PCO is successful when the event is passed from the I<T to the service-provider, or when th¢ event is passed
from the U[T to the IUT.

ed by the tester

used to identify the service_boundary where the PCO is located, and which may if necessary pe followed by
on concerned with multiplexing requirements to be met immediately below this PCO but abdve the service
; if the activity at twg-or more PCOs is to be multiplexed together by the service provider (e.g. onto a single
n end-point) then{ in the PCO declarations for these PCOs, the PCO type shall be followed by the same MuxValue
specified in the
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¢) itsrole,

which may be
specified in a ]
in the Commer
tester PCO; if]

EXAMPLE 24 - Use of MuxValue

© ISO/IEC

LT1 LT2
¢ PCO_1 ¢ PCO_2
- N-SAP (MuxA)
N-SAP
N-Service plus Multiplexing Service Provider ?

declaration talle.

omitted if it is specified in the PCO type declaration table for each of.the PCO types used; if the [role is not
PCO type declation table then it shall be declared either as UT or LT\in‘'the Role column or by desctiptive text
it column; the predefined identifier UT indicates that the PCO is an'upper tester PCO and LT specif]es a lower
the Role column is used then its contents shall be consistent with the role, if any, given in the [PCO type

NOTE - In a tdst suite using concurrency, the role of a PCO may need to beé\described in terms of the nature of the test component and
underlying service provider to be coupled by this PCO.

This information|

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

shall be provided in the format shown in the follgwing proforma:

PCQO-DPeclarations
Group |: [PCO_GroupReference]
PO Name Type Role Comments
PCOQ_Identifier PCO_Typeldentifier [PCO_Role] [FreeText]
[(MuxValue)]

Detailed Comments:~ [FreeText]

Proforma 20 - PCO Declarations

SYNTAX DEFINITION:

271
275
263
271
279

48

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

PCO_Identifier ::= Identifier
PCO_Typeldentifier ::= Identifier
MuxValue ::= TS_Parldentifier
PCO_Role ::=UTILT
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EXAMPLE 25 - Declaration of PCOs
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.

Points of ¢

can be cortrolled and observed. However, it is possible to define a PCO to correspond to a set of SARs; prov
(Service Access Point) comprising that PCO are

- at the §ame location (i.e., in the LT or in the UT);

- SAPs

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

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

layer, or in

11.11 CR Declarations

ontrol and observation are usually just SAPs, but in general can be any appropriate points at(whi{

f the same service.

he lower layers, where a subnetwork point of attachment is not a SAP).

h the test events
ded all the SAPs

Os are normally

in the Application

CPs are usgd to facilitate the exchange of CMs between test components./CPs are modelled as two queues, one for each direction

of commupication. In this respect they are similar to PCOs (seexfigure 3). A difference between CPs and P
connect two test components, while PCOs connect a test component with the external environment, usually ei

service prd

CPs can be

Communid

and its parfner receiviig-the CM when ready. The test component that initiated the CM, however, proceedy

immediate
received, 4
shown in f]

vider.

[[[=—
(B

Figure 5 - Model of a CP

realized either by-ocal communication or by communication that spans physical boundaries.

ation via CPs is‘asynchronous, that is, communication is achieved by one test component sending a ¢

y after sending the CM. If it is required that the sending test component suspends its activity until t
test suite specifier should use a handshake mechanism. An example of how such a handshake caj
gure 4

COs is that CPs
her the IUT or a

M to its partner,
with execution
he CM has been
h be specified 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:

© ISO/IEC

CP Declarations

Group [CP_GroupReference]
CP Name Comments
CRAdentHor fRreoText]

Detailed Comments: [FreeText]

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

286 CP_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] { CP_Groapldentifier “/}

290 CP_Identi

11.12 Timer Declarations

A test suite may fnake use of timers. The following information shall be\provided for each timer:
a) the timer name,
b) the optional timer duration,

where the defaplt duration of the timer shall be an expression which may be omitted if the value cannot be establi
to execution of|the test suite; the terms in the value expression shall not contain: Test Suite Variables or Test Case Y

the timer durat

¢) the time uni,

where the time|unit shall be one of the following:

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

ps (i.e,
ns (ie.,
us (i.e.,

ms (i.e.,

s (i.e., second);

min (i.e.

Time units are

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

50

Proforma 21 - CP Declarations

ier ::= Identifier

on shall evaluate to an unsigned positive INTEGER value;

icosecond);
anosecond);
icrosecond);

millisecond);

minute).

hed prior
Variables;

s'may use
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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 [DeclarationValuel Timellnit [F.'SGIO) 't]

Dethiled Comments:  [FreeText]

Proforma 22 - Timer Declarations

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

SYNTAX DEFINITION:
297 TimerGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {TimerGroupldentifier “/’}
301 Timerldentifier ::= Identifier

219 DecjarationValue ::= Expression
304 TimeUnit:=psinslusimsl|s|imin

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

EXAMPLE 26 - Declaration of timers

Timer Declarations

Timer Name Duration Unit Comments
wait 15 s General purpose wait.
no_rgsponse A min Used to wait for IUT tq connect

or react to connection establish-
ment, longer duration than gen-
eral purpose wait. Gets|value

from PIXIT.

delay_time ms Duration to be establish¢d during
execution of the test sufte.

11.13 TesF Components and Configuration Declarations
11.13.1 Test Components
11.13.1.1 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 Paral

lel 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:

a) use Test Spite Vartabtes:

b) create othdr test components.

11.13.1.3 Test Component Declarations

If concurrent TCN is used, this section of the ATS shall declare all individual test components that-are used.
later referenced from the Test Component Configurations declarations which define'specific config

components are

The following information shall be provided for each test component:

a) its name,
which shall bg
b) its role,

which shall in
least one test ¢

¢) number of
where zero or
d) number of’

where zero or]|

unique throughout the test suite;

PCOs used,
more PCOs may be associated with the test component;
CPs used,

more CPs may be associated with the test component;

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

dicate whether the test component is the Main Test Componentor a Parallel Test Component, an
omponent shall be a Main Test Component, and at least one.tést component shall be a Parallel Test (

These test
rurations.

d where at
Component

Test.Component Declarations
Group [TCompGroupReference]
Component Name Component Role Nr of PCOs Nr of CPs Comments
TGompldentifier TCompRole Num_PCOs Num_CPs [FreeText]
Detailed Comiments: [FreeText]

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
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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.

ISO/IEC 9646-3: 1998 (E)

Test Component Declarations
Component Name Component Role Nr PCOs Nr CPs Comments

MTCI MTC 0 3 Used in Config 1

MTC2 MTC 1 2 Used in Config 2,with a PCO
TCI PTC 1 2 Used in Config 1
TC2 PTC 1 3 Used in Config)l and Config 2
TC3 PTC 1 2 Used in’Config 1
TC4 PTC 0 3 Used in Config 2
TCS PTC 1 0 Used in Config 2, wjithout a CP

11.13.2 Tpst Component Configuration Declarations

Test components are used to build a logical architecture, or configuration, that facilitates concurrent exeg¢ution of TTCN
dynamic bghaviour trees. Each Test Component configuration that is used in an Abstract Test Case using con¢urrency shall be

declared.

The following information shall be provided for each Test Component Configuration:

a) itsn

e’

which sall be unique within the test suite, and shall be referencéd’from a test case dynamic behaviour tabl¢ header;

b) alistfof the test components belonging to the test configuration,

where the following information shall be provided for each’test component:

1) its

name,

which|shall have been declared as a test component name. Exactly one of the test components in the configuration shall be
declargd as an MTC.

2) PCOs used,

where|a list of zero or more declared PCOs is associated with each test component. The number of PCOS$ in the list shall
be the|same as the number of PCOs’declared in the relevant Test Components Declaration. No PCO shdll be used more

than ofice in a single configuration (i.e. test components in one configuration shall not share PCOs).

3) CPs used,

wherela list of zero or'more declared CPs is associated with each test component. The number of CPs in the list for a PTC
shall be the same as'the number of CPs declared in the relevant Test Components Declaration. The numHer of CPs in the
list of ain MTC shall not exceed the number of CPs declared. No CP name shall appear more than once in edch CP list. Each
e intheTist for one test component shall appear in the list for exactly one other test component in the configuration.

These CP pairs
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This information shall be provided in the format shown in the following proforma:
Test Component Configuration Declaration

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

Components Used PCOs Used CPs Used Comments

TCdmpldentifier [PCO_List] [CP_List] [FreeText]

Detailed Comments: [FreeText]

Collective commy
SYNTAX DEFINI

Proforma 24 - Test Component Configuration Declaration
ents may be used in this table according to Figure 2.
TION:

329 TCompCo
331 TCompCo

nfigldentifier ::= Identifier
nfigGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] { TCompConfigGroupldentifier */”}

315
337
339

54

TCompldgntifier::= Identifier

PCO_List [::= PCO_Identifier { Comma PCO_Identifier}
CP_List :: CP_Identifier {Comma CP_Identifier}

EXAMPILE 28 - Test Component Configuration declaration corresponding to Figure 3

Test Component Conﬁguration Declaration

Configuration Name CONFIG\1 )
Components Used PCOs Used CPs Used
MTCl1 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 PC
11.14.2 AS

Os. ASP type definitions may include ASN.1 type definitions, if appropriate.
P Type Definitions using tables

The following information shall be supplied for each ASP:

a) its name,

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

shall fol
b) the P

where th
within a

e
¢) alistjo
where th
9]
where

- the
shall

- the
dire
ture

c

itg

il
2) ity
where
predef]
be statg
- as
a sp

- as
type
in whi
values

The keyword INFINITY can be used as a value for the upper boundary in order to indicate that there is n

ow 1n parentheses;

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

name,

either:

type and an optional attribute,

parameters may be of a type of arbitrarily complex structure, including being specified as a Test S
ned, Simple Type, Structured Type or ASN:I type); if a parameter is to be structured as a PDU, t

O type associated with the ASP,
PCO type shall be one of the PCO types used in the PCO declaration proforma. If only a'single

f the parameters associated with the ASP,

following information shall be supplied for each parameter:

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

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

Types definitions;

d either:

h PDU identifier to indicate that in the-constraint for the ASP this parameter may be chained to a PIl
bC

ific PDU type; or

PDU to indicate that in the Constraint for the ASP this parameter may be chained to a PDU constr3

and where the optional attribute is Length;

h case the specification may restrict the parameter to a particular length or a range according to 1

shall be interpreted acCording to Table 5 in 11.18. The boundaries shall be specified in terms of non/
GER lfterals, Test Suite Parameters, Test Suite Constants or the keyword INFINITY.

The lepgth specificdtions defined for the ASP parameter type in the Test Suite Type definitions shall not
length [specifications in the ASP type definition, ie., the set of strings defined by a length restriction in an
shall bg

a trie)Subset of the set of strings defined by the Test Suite Type definition.

!

PCO is defined

en the full name

is to be inserted

Ctly in the list of ASP parameters; the macro symbol shall’be used only with Structured Types defifed in the Struc-

ite Type (either
en its type may

DU constraint of
lint of any PDU

.18. The length
negative INTE-

onflict with the
ASP definition

p upper limit of

length.

NOTE -It is usually unnecessary to restrict the length of ASP parameters, but in some cases this may be necessary in order to effectively

restrict t|

he length of a corresponding PDU field in an underlying protocol.

The parameters of ASP type definitions are considered to be optional, i.e., in instances of these types whole parameters may
not be present.
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ASP Type Definition
ASP Name ASP_ld&Fullld
Group :  [ASP_GroupReference]
PCO Type [PCO_Typeldentifier]
Comments  : [FreeText]
rParameter Name Parameter Type Comments

ASP_ParldOrMacro Type&Attributes [FreeText]

Detailed Comments: [FreeText]

SYNTAX DEFINITION:

Proforma 25 - ASP Type Definition
The Parameter Name and Parameter Type columns shall either be both present of.both omitted.

348 ASP_lId&Fullld ::= ASP_Identifier [Fullldentifier]
351 ASP_GroppReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */’] { ASP_Groupldentifier “/”’}

263 PCO_Typgeldentifier ::= Identifier

357 ASP_ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol
396 Type&Attributes ::= (Type [LengthAttribute]) | PDU

EXAMPLE 30 - T_CONNECTrequest Abstract Service Primitive

The figur¢ below shows an example from the Transport Service [ISO 8072]. This could be part of the set of ASPs usefl to
describe the behaviour of an abstract UT in a DS test suite for the Class 0 Transport. CDA,CGA and QOS are Test Suite Types

[ISO 8073%].

ASP Type Definition

ASP Name
PCO|Type : ~TFSAP

Commen

CONreq (T_CONNECTTrequest)

Parameter Name

Parameter Type

Comments

Cda (Called Address)
Cga (Calling Address)
QoS (Quality of Service)

CDA
CGA
QOS

... of upper tester
... of lower tester
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:
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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
Where more appropriate, ASPs can be specified in ASN.1. This shall be achieved by an ASN.1 definition using the ASN.1

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

a) its ntme,

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 RCO type associated with the ASP,

where the PCO type shall be one of the PCO types used in the PCO declaration proforma.If only a single PCO is defined
within 4 test suite, specifying the PCO type in an ASP type definition is optional;

c) the ASN.1 ASP type definition,

which shall follow the syntax defined in ISO/IEC 8824-1: 1994. For identifiers-within that definition the hyphen symbol ( -
) shall ot be used. The underscore symbol ( _ ) may be used instead. The ASP identifier in the table header is the name of

the first

Types r
the ASH
types sh

ASN.1

Comment
This prev
TTCN.MK
comments|

This inforfnation shall be provided in the follewing proforma:

type defined in the table body.

all not be used in other parts of the test suite.

With “__»

omments can be used within the table body. The gomments column shall not be present in this table.

ASN.1 ASP Type Definition

Gn
PQ

ASP Name : ASP-ld&Fullld

Comments® : [FreeText]

oup ¢ {ASN1_ASP_GroupReference]

O Type (:))*[PCO_Typeldentifier]

Type Definition

ASN1_Type&LocalTypes

Detailed Comments: [FreeText]

Proforma 26 - ASN.1 ASP Type Definition

eferred to from the ASP definition shall be defined in otherASN.1 type definition tables, be defined by reference in
N.1 type reference table or be defined locally in the samfe/table, following the first type definition| Locally defined

in ASN.1 start with “--” and end with either thenext occurrence of “--” or with “end of line”, whichever comes first.
nts a single ASN.1 comment from spanninig several lines. “End of line” is not, however, a dgfined symbol in
. ATS specifiers are recommended to facilitate the exchange of ATSs in TTCN.MP by alway$ closing ASN.1
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SYNTAX DEFINITION:
348 ASP_Id&Fullld ::= ASP_Identifier [Fullldentifier]
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367 ASNI_ASP_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] { ASN1_ASP_Groupldentifier */”}

263 PCO_Typeldentifier ::= Identifier
121 ASNI1_Type&LocalTypes ::= ASN1_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
defined in an ASN.1 module attached to the test suite. The following information shall be supplied for each ASP:

a) its name,

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

where the PC( type shall be one of the PCO types used in the PCO declaration proforma. If only asingle PCO
within a test sujte, specifying the PCO type in an ASP type definition is optional;

c) the type ref¢rence,
which shall follow the identifier rules stated in ISO/IEC 8824-1: 1994;
d) the module|identifier,

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

Objectldentifief.

This information fshall be provided in the following proforma:

s defined

optional

ASN.1 ASP Type Definitions.By Reference

Group : [ASNI_ASP_GroupReference]

ASP Npme PCO Type Type Reference

Module Identifier

Comments

ASP_Id&Fullld [PCO_Typeldentifier} TypeReference

Moduleldentifier

[FreeText]

Detailed Comments: [FreeText]

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

Proforma 27 - ASN.1 ASP Type Definitions By Reference

367 ASNI1_ASP_GroupReference .= [(Suiteldentitier | T TCN_Moduleldentitier) " 7] {ASNI_ASP_Groupldentifier 7"}

348 ASP_Id&Fullld ::= ASP_Identifier [Fullldentifier]
263 PCO_Typeldentifier ::= Identifier

131 TypeReference ::= typereference

133  ASNI1_Moduleldentifier ::= Moduleldentifier

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.1 encoding rules, if applicable).

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

11.15.2 PDU Type Definitions using tables
The definigion of PDUs is similar to that of ASPs. The following information shall be supplied for each PDU:

a) its nape,

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

b) the PCO type associated with the PDU,

where thg 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 wifthin a test suite,
specifying the PCO type in a PDU type definition is optional;

c) the erfcoding rules to be used for PDUs of this type;

In order fo specify explicit encodings for entire PDUs, which ovefride the default global encoding rules for the test suite as a
whole, 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 default global encoding rules apply. See 11.16.4.

d) the Erfjcoding Variations to be used for PDUs of thisitype;

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

e) alist ¢f the fields associated with the PRU,

where thg following information shall be supplied for each field:
1) itsjname,
where ¢ither:

- thefull name, as given-in the appropriate protocol standard, shall be used; if an abbreviation is used, th¢n the full name
shall|follow in parentheses; or

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

M 1 - 1 -l
2) 1ts typeamdan OptIomalr attrToutcs

where fields may be of a type of arbitrarily complex structure, including being specified as a Test Suite Type (either pre-
defined, Simple Type, Structured Type or ASN.1 type); if a field is to be structured as a PDU, then its type may be stated
either:

- as a PDU identifier to indicate that in the constraint for the 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

le

ngth.

3) optionally, a specific encoding identifier followed by any necessary actual parameter list, in order to specify explicit

encodings f
as a whole;

D
The

present.

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

br individual fields of a PDU, which override the encoding rules and encoding variations applicable fo the PDU
he encoding identifier, if any, shall identify either one of the Encoding Variations or an InvalidBield Encoding

fields of PDU type definitions are considered to be optional, i.e., in instances of these types whole fields ay not be

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

PDU Type Definition
PDU Nagme ¢ PDU_Id&Fullld
Group 1 [PDU_GroupReference]
PCO Type :  [PCO_Typeldentifier]

| Encoding Rule Name: [EncodingRuleldentifier]

Encoding Variation : [EncVariationCall]

Comments ¢ [FreeText]
Flield Name Field Type > ‘ Field Encoding Comments
PDU_: FielddOrMacro Type&Attributes [PDU_FieldEncodingCall] [FreeText]

Detailed Comments: [FreeText]

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
GFt BITSTRING Gererat-Format tdentifrer—
LCGN BITSTRING Logical Channel Group Numbep
LCN BITSTRING Logical Channel Identifiec
PTI OCTETSTRING Packet Type Identifier
EXTRA OCTETSTRING To create long INTCpackets

11.15.3 Use of Structured Types within PDU definitions

There are|two possible relationships between a Structured Type and PDU definitions’which refer to it, as foll

a) if a field name is given in the definition, then the Structured Type referenced,is a substructure. This all

PDUs dontaining a multi-level substructure of fields;

b) if th¢ macro symbol ( <-) is used instead of a field name then this is equivalent to a macro expansion; the
type definition expands directly to a list of fields without introducing.an additional level of substructure.

The macrp symbol shall not be used on the same line as references’to types defined in ASN.1 or Simpld
Structureqd Types defined in tabular form can be expanded into other Structured Types as macro expansions.

11.15.4 BDU Type Definitions using ASN.1

Where m¢re appropriate, PDUs can be specified in ASN.I. This shall be achieved by an ASN.1 definition
syntax as fdefined in ISO/IEC 8824-1: 1994. The following information shall be supplied for each ASN.1 PD

a) its npme,

OWS!:

ows definition of

entry in the PDU

Types i.e., only

using the ASN.1
U:

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 RCO type associated with th¢ PDU,

where the PCO type shall be ane ‘of the PCO types used in the PCO declarations; if a PDU is always
embedded in ASPs, then specification of the PCO type in the PDU type definition is optional; if only a sing
within g test suite, then specification of the PCO type in the PDU type definition is optional;

c¢) the gncoding rulestteibe used for PDUs of this type;

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

sent or received

e PCO is defined

the test suite as a

whole, 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 default global encoding rules apply. See 11.16.4.

d) the

PDUs of this tune:
1 HHHSHyPes

In order to specify explicit Encoding Variations for entire PDUs, which override the default global Encoding Variations 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.1 comments may be used within the table body. The comments column shall not be present in this table.

Comments in A
This prevents a
TTCN.MP. ATS
comments with ‘t

This information

SYNTAX DEFINI

’

shall be provided in the following proforma:

1 start with “--” and end with either the next occurrence of “--” or with “end of line”’, whichever comes first.
single ASN.1 comment from spanning several lines. “End of line” is not, however, a definéd\pymbol in
specifiers are recommended to facilitate the exchange of ATSs in TTCN.MP by always-closing ASN.1

ASN.1 PDU Type Definition
PDU Nanje : PDU_Id&Fullld
Group [ASNI_PDU_GroupReference]
PCO Typg ¢ [PCO_Typeldentifier]
Encoding|Rule Name: [EncodingRuleldentifier]
Encoding|Variation : [EncVariationCall]
Comments s [FreeText]
Type Deﬁnition
ASNT_ Type;&LocalTypes
Detailed Comments: [FreeText]

Proforma 29 - ASN.1 PDU Type Definition
[ION:

382
409
263
452
511
121

62

PDU_ld&

Fullld ::= PDU_Identifier [Fullldentifier]

ASN1_PDU_GroupReferénce ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {ASN1_PDU_Groupldentifier */”’}

PCO_Typq
EncodingK
EncVariati

Identifier z2=Tdentifier
uleldentifier’::= Identifier
onCall :3= EncVariationldentifier [ActualParList]

ASNI_Ty

e&LocalTypes ::= ASNI_Type {ASN1_LocalType}
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EXAMPLE 32 - An FTAM ASN.1 Definition

ASN.1 PDU Type Definition

PDUName : F_INIT (F_INITIALIZE_response)
PCO Type

Comments

Type Definition

11.15.5 ASN.1 PDU Type Definitions by Reference

PDUs can|be specified by a precise reference to an ASN.1 PDU defined in an OSI)standard or by referencin
defined inf an ASN.1 module attached to the test suite. ASN.1 identifiers, typ& references and value referet]
hyphens. In order to be able to use imported definitions in TTCN it is neessary to change the hyphens tg

A42.1).

The following information shall be supplied for each PDU:

a) its ndme,

where thi

b) the BCO type associated with the PDU;

where the PCO type shall be one of the PCO typesaised in the PCO declarations; if a PDU is sent or receive
in ASPs within the whole test suite, specifying-the PCO type is optional; if only a single PCO is defined wj
specifying the PCO type in a PDU type definition is optional;

c) the type reference,
which shall follow the identifier rulés stated in ISO/IEC 8824-1: 1994;
d) the hodule identifier,

which ¢

Objectldentifier;

e) the en

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

s name may be used throughout the entire test suite:

nsists of a module teference that shall follow the identifier rules stated in ISO/IEC 8824-1: 1994

coding rules)to-be used for PDUs of this type;

o an ASN.1 type
ces may contain

underscore (see

| only embedded
ithin a test suite,

and an optional

In order fo specify~explicit encodings for entire PDUs, which override the default global encoding rules for the test suite as a

whole, this optional entry shall reference an entry in the relevant Encoding Definitions table (e.g., to chan

DER). If

ge from BER to

this entry is not used, then the default global encoding rules apply. See 11.16.4.

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

In order to specify explicit Encoding Variations for entire PDUs, which override the default global Encoding Variations 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.
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This information shall be provided in the following proforma:

ASN.1 PDU Type Definitions By Reference
Group : [ASNI1 _PDU_GroupReference]
PDU Name PCO Type Type Reference Module Identifier Enc Rule Enc Variation Comments
. [PCO_Type- . . . . .
PDU_Id&Fullld Identifier] TypeReference Moduleldentifier [EncodingRule- [EncVariation- [FreeText]
tdentifier et ,
Detailed Cpmments: [FreeText]

Collective com

SYNTAX DEFINITION:

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

Proforma 30 - ASN.1 PDU Type Definitions By Reference

409
382
263
131
133
452
511

11.16 Test Su
11.16.1 Encodi

To facilitate speq
rules applicable
reference shall b
protocol specifid
encoding rules o

EncVaria

The following infformation shall be provided for each set of encoding rules relevant to the protocol:

a) the Encodif
b) the referend

¢) a Default

Boolean value|and shalluse only Literal Values, Test Suite Parameters, and Test Suite Constants in its terms.

d) optionally, further'comment, provided in the Comments column, or in the Detailed Comments area of the tabld.

ASNI1_PIDU_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] { ASN4/PDU_Groupldentifier “/”}
PDU_Id&Fullld ::= PDU_Identifier [Fullldentifier]

PCO_Tygeldentifier ::= Identifier

TypeReference ::= typereference

ASN1_Mpduleldentifier ::= Moduleldentifier

EncodingRuleldentifier ::= Identifier

ionCall ::= EncVariationldentifier [ActualParList]

te Encoding Information
ng Definitions

ification and testing of the encoding rules of an OSI protocol, if there is any allowed flexibility in th
to the protocol, then an encoding*definition should be provided. If an encoding definition is p
e given in the ATS to the specification in which the encoding rules are specified. The reference ma
ation itself, or to a separate-éncoding rules specification. If such a reference cannot be provide
f the protocol are not standardized, then the encoding rules shall not be tested.

g Rule Name, which is a unique identifier to be used throughout the test suite to refer to an encoding
e to the releyant standard which defines the encoding rules;

pression; identifying the encoding rules to be used as the default; this Default Expression shall ev

If more than one SETof encoding rules may be used for a protocol, the names ol the encoding rules shall be listed in the
Rule Name column 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

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

SYNTAX DEFINITION:
448 EngodingGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] {EficodingGroupldentifier “/’}
452 En¢odingRuleldentifier ::= Identifier

454 En¢odingReference ::= BoundedFreeText
456 DefaultExpression ::= Expression

The encod]ng rules specified in this proforma apply to PDUs only.
EXAMPLE 33 - Encoding Definitions

Encoding Definitions

|Encoding Rule Name Reference Default Comments
BHR ISO/IEC 8825-1:,1993 TRUE Basic Encoding Ruleg
PHR ISO/IEC 8825-1:\1993 Packed Encoding Rulgs
DHER ISO/IEC 8825-1: 1993 Distinguished Encoding Rules

Detailed Comments: [FreeText]

11.16.2 Encoding Variations

Admissablg variations of each gricoding definition that may be used in the test suite may be provided.

To define uch Encoding Variations, the following information shall be provided:

a) an Enfoding Rule’Name, which is the name of the encoding rules identified in the Encoding Definition table to which this
variation| applies;
b) an opfional-Type List, listing the types to which this Encoding Variation may be applied; an empty lis{ means that the
Encoding Variations may be applied to any PDU field. The types may be any PDU type or any type may occyr within a PDU;

¢) a list efEncodireVarmtions;

where the following information shall be supplied for each 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]

Encoding Rule Name: EncodingRuleldentifier

Type List : [TypeList]

Commerts s [FreeText]
Encoding Variation Reference Default Comments
EncVatiationld&ParList VariationReference [DefaultExpression] [FreeText]

Detailed|Comments: [FreeText]

Proforma 32 - Encoding-Variations

SYNTAX DEFINITION:

463 EncVarigtionGroupReference ::= [(Suiteldentifier | TTCN«Moduleldentifier) /] {EncVariationGroupldentifier */”’}
452 EncodingRuleldentifier ::= Identifier

467 TypeList|::=Type {Comma Type}

470 EncVariationld&ParList ::= EncVariationIdentifier-{FormalParList]

473 VariationReference ::= BoundedFreeText

456 DefaultExpression ::= Expression

EXAMPLE 34 - Encoding Variations

Encoding Variations

Encoding Rule Name{ ) _BER

Type Lis ¢ Length
Commells Length is defined to be an INTEGER type.
Encoding 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
definition 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 sha A i as-aproceduratdefmitiomof = Test-Suite Gperation (11.3.4),
which phen evaluated results in the evaluation of a ReturnValue statement to provide the result of the Operation, including
explangtory comments embedded within the procedural definition at appropriate places as text delimited|by “/*” and “*/;
explangjtory comments shall include an example showing an invocation; the result of the Encoding Opgration shall be a
Bitstrirlg with a defined order of transmission, being the encoding of the relevant value;

d) optipnally, further comment describing the operation, provided either in the Comments.part of the table header or in the

Detailed Comments area of the table.
The use df procedural definitions is recommended in order to provide precision in the-definition of the operations.

If a formgl parameter list is specified, the values passed to the encoding operatiomyare used to affect the encpding of the PDU
formal parameter shall be declared to be a Predefined Type, a Test-Suite Type Identifier or a PDU Type Identifier.
ple, an integer value may be passed to an encoding operation that calculates the length of a PDU [field. The way in
which pagameters passed to the operation are used shall be explained in the‘encoding operation definition.

One profgrma shall be used for each Invalid Field Encoding Definition.

Invalid Field Encoding Operation Definitions shall be provided\in the following proforma:

Invalid Field Encoding Operation Definition

Group :  [InvalidFieldEncodingGroupReference]
Operation Name :  InvalidFieldEncodingld& ParList
Result Type ¢ [TypeList]

C

omments s [FreeText]

Definition

TS_OpProcDef

Détailed Comments: [FreeText]

Proforma 33 - Invalid Field Encoding Operation Definition
SYNTAX DEFINITION:

484 InvalidFieldEncodingGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”]{InvalidFieldEncodingGroupldentifier*/
7}

481 InvalidFieldEncodingld&ParList ::= InvalidFieldEncodingldentifier [FormalParList]

467 TypeList ::=Type {Comma Type}

162 TS_OpProcDef ::= [VarBlock] ProcStatement
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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

Enccdmg—ﬂu*es——Eneedmg—Vaﬂaﬂens—W“ d
Field
Default Other Default Other Encodings

Scope of

Precedencge 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
ASN.1) Types

D
Dt

Highest PDU fields/
elements

D) Dk

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

contain just-one-para g anatural number ax sult—or-a-characterstring hke—suspend—or-‘continue”. More
complex CMs may carry additional information, e.g. a whole PDU, a PDU field, or the value read from 4-tither. There are no

CM Typeg may be declared using TTCN tables. The following information shall be provided for each CM type:

=

aj its
where epch name shall be unique within the test suite;
b) alist|of parameters associated with the CM,
where the following information shall be provided for each parameter:
1) itp name,
whicH shall be unique withinthe CM;
2)
in the[same way as for PDU fields.

—

tp type and an optional attribute,

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 toTable 5 in 11.18. The boundaries shall be specified in terms of non-negative INTEGER
literalp, Test Suite Parameters, Test Suite Constants:0r the keyword INFINITY.

The l¢ngth specifications defined for the PDU field:type in the Test Suite Type definitions shall not confli¢t with the length
speciffcations in the PDU type definition, i.e., the’set of strings defined by a length restriction in a PDU dgfinition shall be
a true [subset of the set of strings defined by the Test Suite Type definition.

The kgyword INFINITY can be used as-a value for the upper boundary in order to indicate that there is o upper limit of
length.

All paramgters of CMs are optional, that is they may be omitted when the CM is used.

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

CM Type Definition
CM Name =\ CM_ldentifier
Grpup : [CM_GroupReference]
Cornments s [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 Type&Attributes ::= (Type [LengthAttribute]) | PDU

11.17.3 CM Type Definitions using ASN.1

CM Types may

be declared using ASN.1. The following information shall be provided for each ASN.1 CM type:

ISO/IEC

a) its name,
where each n
b) the ASN.1

which shall f
) shall not be
the first type

Types referre
the ASN.1 ty|
types shall nd

ASN.1 comn

Comments in A
This prevents g
TTCN.MP. AT
comments with

This informatiof

ame shall be unique within the testsuite;

CM type definition,

used. The underscore symbol ( _ ) may be used instead. The PDU identifier in the-table header is
defined in the table body.

d to from the PDU definition shall be defined in other ASN.1 type definition tables, be defined by
pe reference table or be defined locally in the same table, following thefirst type definition. Loc{
t be used in other parts of the test suite.

ents can be used within the table body. The comments column shall hot be present in this table.

SN.1 start with “--”” and end with either the next occurrence of #--” or with “end of line”, whichever
single ASN.1 comment from spanning several lines. “End of line” is not, however, a defined
S specifiers are recommended to facilitate the exchange of ATSs in TTCN.MP by always clog

9

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

bllow the syntax defined in ISO/IEC 8824-1: 1994. For identifiers within that definition the hyphen symbol ( -

he name of

reference in
illy defined

comes first.
symbol in
ing ASN.1

ASN.1 CM Type Definition

Group

CM Name : CM_ldentifier

Comments  : [FreeText]

[ASNI .CM_GroupReference]

Type Definition

ASN1_Type&LocalTypes

Detaﬂedn Comments: [FreeText]

— m—

Proforma 35 - 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;
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b) when declaring simple ASP parameters, PDU fields and elements of Structured Types as an attribute of the parameter,

field or

element type;

c) 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) [Len

gth]

restricting the length of the possible string values of a type to exactly Length;
b) [MinLength TO MaxLength] or [MinLength .. MaxLength]

specifying a minimum and a maximum length for the values of a particular string type.

The length boundaries: Length, MinLength and MaxLength are of different complexity depending on Where

all cases,
also be us
shall be sf

In the cor
limiting th
The folloy

Length sp
subrange

EXAMPLE 35 - Eength specification

As

the]

they are used. In

hese boundaries shall evaluate to non-negative INTEGER values. For the upper bound the keyword INFINITY may

ed to indicate that there is no upper limit for the length. Where a range length is specified, the lower
ecified on the left.

text of constraints, length restrictions can also be specified on values of typé. SEQUENCE OF
e number of their elements.

ving 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

ecifications shall not eonflict, i.e., a restriction on a type (set of values) that is already restricte
f values of its base. type.

ume the foHowing ASN.1 type definitions:
typel +«=OCTETSTRING [0 .. 25]
typed ;i=typel [15 .. 24]

of the two values

por SET OF, thus

1 shall specify a

ngth of 15

leéngth restriction on type2 is correct since type2 comprises all OCTETSTRING values having a minimum le

and a maximum length of 24, which is a true subset of all OCTETSTRINGs of a maximum length of 25. On the other hand:

isi

type2 ::=typel[15 .. 30]
nvalid 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
¢) PDU

value shall satisfy any relevant length restrictions associated with the type.

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

a) the ASP parameter and/or PDU field values are of the type specified in the ASP and/or PDU definition; and

[ s 3 nFal ni & 74 nESNESNEYS
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b) the value satisfies any relevant length restrictions associated with the type.

¢) PDU field values can be decoded in accordance with applicable encoding rules.

In all other caseq an incoming ASP and/or PDU does not match an event specification of that type.

In the case of substructured ASPs and/or PDUs, either using Structured Types or ASN.1, the above rules apply\te the fields of
the substructure() recursively.

11.21 Alias De¢finitions
11.21.1 Introdyction
In order to enhance the readability of TTCN behaviour descriptions, an Alias may be used,to_facilitate the renamipg of ASP

and/or PDU identifiers in behaviour descriptions. This renaming may be done to highlight thie€xchange of PDUs enjbedded in
ASPs.

The following information shall be provided for each Alias:
a) an Alias id¢ntifier;
b) its expansiqn,
which is itself an identifier.

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

Alias Definitions

Group| :  [AliasGroupReference]

Alias Name Expansion Comments

Aliasldentifier Expansion [FreeText]

Detailad Comments:, ~[FreeText]

Prof. 36 - Alias Definiti

Collective comments 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.

EXAMPLE 36 - Alias definition from a Transport Test Suite:

Alias Definitions
Alias Name Expansion Comments

CR N_DATArequest Alias for the N\DATArequest/ASP
used to carrfy.a CR_TPDU

DR N_DATArequest Alias for'the N_DATArequest|ASP
used to ¢arry a DR_TPDU

cc N_DATAindication AliasAfor the N_DATAindicatjon
ASP used to carry a CC_TPDyU

NOTE - Befause Aliases are treated as macro expansions, the term AliasIdentifier does not appear in the BNF for TTCN [event lines.

12 Constraints Part

12.1 Intlloduction

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

The dynamhic behaviour descriptions (see clause 15)shall reference constraints to construct outgoing ASPs|and/or PDUs in
SEND evepts; and to specify the expected contents of incoming ASPs and/or PDUs in RECEIVE events.

Constraint§ can be specified in either of the.two forms:
a) tabulfr constraints (see clause 13);
b) ASN]1 constraints (see clause 14).

Actual va:]Aes or constraints on.the values of a CM shall be declared in the same way as PDU constraints are tp be declared.

12.2 Ge

This subclgjuse describgs-the general principles and defines the mechanisms of how to build constraints for SEND events and
how to majch RECEIVE events. These principles are common to both the tabular and ASN.1 forms of constrgints.

eral principles

Constraint§ are(detailed specifications of ASPs and/or PDUs. Normally, each constraint is defined specificglly for use with
either SENIDevents or RECEIVE events. A constraint need not be specified if an ASP or CM has no parametefrs or if PDU has
no fields. T i el i i I et efined 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 length|shall satisfy any restriction associated with the type.

An expression fin a constraint shall contain only Values (including, for example, ConstraintValue&Attributes), Test Suite
Parameters, Tegt 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 Syite Variables nor Test Case Variables shall be used in constraints, unless passed\as actual paramgters. In the
latter case they phall be bound to a value and are not changed by the occurrence of a SEND or a RECEIVE event.

Matching mechpnisms are defined in 12.6.2.

12.3 Parameterization of constraints

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

Each formal pafameter name shall be followed by a colon and the name ofjthe¢ parameter’s type. If more than one pprameter of
the same type if used, the parameter may be specified as a parameter sub-list. When a parameter sub-list is used, th¢ parameter
names shall be Feparated by a comma. The final parameter in the sub-list shall be followed by a colon and the rlame of the
parameter sub-ljst’s type. When more than one parameter and type, pair (or parameter sub-list and type pair) is used, the pairs
shall be separat¢d from each other by semicolons.

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

12.4 Chaining of constraints

Constraints may be chained by referencing a-eonstraint as the value of a parameter or field in another constraint. Fgr example,
the value of the Data parameter of an N-DATAreq (Network Data Request) ASP could be a reference to a T-CRPDU|(Transport
Connect Requedt PDU) PDU constrdint; i.e., the T-CRPDU is chained to the N-DATAreq ASP.

Constraints can jpe chained in one‘of two ways, either by

a) static chaihing, where/anvASP parameter value or PDU field value in a constraint is an explicit reference|to another
constraint; or
b) dynamic dhaining; where an ASP parameter value or PDU field value in a constraint is a formal paramgter of the
constraint. Whefissiich a constraint is referenced from a dynamic behaviour, the corresponding actual paramgter to the
constraint is alreferenceto-anotherconstraint{see-anne ot-exatplesofstatic-atd-dynamicchatrtre)-

Wherever constraints are referenced within constraints declarations, those references shall not be recursive (neither directly 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.

74


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

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

12.5 Constraints for SEND events

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

In tabular constraints, all ASP parameters and PDU fields are optional and therefore may be omitted using the Omit 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.

None of the matching mechanisms defined in 12.6.2 except SpecificValue provides a value for an ASP parameter or PDU field
on a SEND event.

In cases where ASN.1 values of type SET or SET OF are used in a constraint, the values of the elements, of’tlje set shall be sent
in the ordpr specified by the relevant constraint.

12.6 Copstraints for RECEIVE events
12.6.1 tching values

If a constfaint is to be used to construct the values of ASP parameters or PDU fields that ‘a’teceived ASP or PDU shall match,
it shall coptain only specific values evaluated as explained in 12.6.3, or special matching inechanisms where |t is not desirable,
or possible, to specify specific values. The matching mechanisms specify other ways of matching than “efjual to a specific
value”.

An incomling ASP and/or PDU matches a constraint used in a RECEIVE eventif, and only if, all the following conditions are
met:

a) all the ASP parameters and/or PDU fields are of the type specified‘in the ASP and/or PDU definitions;
b) the yalue, 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;

d) for ¥DUs, the correct decoding of the PDU has takertplace, taking into account applicable encoding |rule defaults and
overridgs; if encoding rules other than those specified for the constraint have been used to encode the receivgéd PDU, then that
received PDU will not match.

In the casg of substructured ASPs and/or PDUs, either using Structured Types or ASN. 1, the above rules shall apply to the fields
of the subgtructure(s) recursively.

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

12.6.2 Matching mechanisms

An overvipw of the supported‘matching mechanisms is shown in Table 6, including the special symbols and the scope of their
applicatiop. The left hand column of this table lists all the ASN.1 types and TTCN equivalent types to which these matching
mechanisips apply. Thematching mechanisms in the horizontal headings are arranged in four groups:

a) specific values;
b) specfal symbols that can be used instead of values;

c¢) specfal.symbols that can be used inside values;

d) special symbols which describe attributes of values.
Some of the symbols may be used in combination, as detailed in the following clauses.

The shaded area in Table 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 constraint sj
entire contents d

NOTE - When thq
thereby avoiding

12.6.3 Specific
This is the basic

ASP parameter
ASP parameter

Two values of a
if each of their

f an ASP or PDU.

se matching mechanisms are used singly or in combination, many protocol restrictions can be specified in the
indesirable computation details\in'the behaviour part.

Value

matching mechanism./Specific values in constraints are expressions. Unless otherwise specified, 4
br PDU field matches the corresponding incoming ASP parameter or PDU field if, and only if, thq
br PDU field-has'exactly the same value as the value to which the expression in the constraint evaly

pecification, the matching mechanisms.may replace values of single ASP parameters or PDU fields pr even the

constraints,

constraint
incoming
ates.

tabular ASP, PDU or Structured Type, or of ASN.1 SEQUENCE or SEQUENCE OF are considered the same
arameters fields or elements match and are in the same order. For ASN.1 SET and SET OF types fwo values

are the same if tltey have the same number of elements, and each element in one value matches exactly one element 1|n the other
value. The elementsina 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.

In ASN.1 constraints it is also possible to simply leave out an OPTIONAL ASP parameter or PDU field instead of using OMIT
explicitly.
NOTE - In|tabular constraints, all parameters, fields and elements are considered to be implicitly optional, and hence(ingy be omitted using
Omit. In ASN.1 constraints, parameters, fields and elements which are not explicitly marked as OPTIONAL .in-the type definition are
mandatory [and cannot be omitted without violating the type definition. If such a parameter, field or element heeds to|be omitted from a
particular donstraint, either another type needs to be defined in which that parameter, field or element is explicitly marked as OPTIONAL
(perhaps by marking everything as OPTIONAL), or an Invalid Field Encoding needs to be applied to thaf/parameter, field or element, with
the effect of omitting it from the encoding.

In tabular fonstraints Omit shall be denoted by dash ( - ). In ASN.1 constraints Omit is derioted by OMIT.

EXAMPLE 38 - Constraint using Omit instead of a value, at top level:
Type Constraint
INTEGER OPTIONAL OMIT

12.6.4.3 AnyValue

AnyValue|is a special symbol for matching that can be>ased on values of all types. In both tabular and AISN.1 constraints
AnyValuelis denoted by "?7".

SYNTAX IDEFINITION:

568 AnlyValue ::="7"

A constraint ASP parameter or PDU field-that uses AnyValue matches the corresponding incoming ASP pdrameter or PDU
field if, anfl only if, the incoming ASP,parameter or PDU field evaluates to a single element of the specified type.

EXIAMPLE 39 - Constraint ‘usinig Value in combination with AnyValue:

Type Constraint
SEQUENCE OF SET OF INTEGER { {1,2},
?,
{1,2,7} }
12.6.4.4 AnyOrOmit

t is/aSpecial symbol for matching that can be used on values of all types, provided that the ASP pgrameter or PDU

d o Q bha L ] ca dana 17 11)
grea-aS-optohiar: 5o godrar-aha DTN O g

NOTE - The symbol “*” is used for both AnyOrOmit and AnyOrNone. Ambiguity in interpretation is resolved by the requirements in 12.6.4.4
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.

SYNTAX DEFINITION:

570 ValueLi

A constraint AYP parameter or PDU field that uses a ValueList matches the corresponding incoming ASP parameéter or PDU
field if, and only if, the incoming ASP parameter or PDU field value matches any one of the values in the ValéeList.[Each value
in the ValueLis{ shall be of the type declared for the ASP parameter or PDU field in which the ValueList,mechanism is used.

Type Constraint
INTEGE (2,4,6)

Constraint
{ aINTEGER, (a2,b TRUE)
b BOOLEAN }

Ranges shall bejused only on values of INTEGER type. A range.is’denoted by two boundary values, separated by [*..” or TO,

The lower boundary shall be put on the left side of.the “..” or TO, the upper boundary at the right side. The lower boupdary shall

LowerRapgeBound ::= ConstraintExpression | Minus INFINITY
574 UpperRargeBound ::=,GonstraintExpression | INFINITY

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

EXAMPLE43 - Constraint using Range instead of a value:

Type Constraint
INTEGER (1..6)

(-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})

12.6.4.8 SubSet

SubSet is anope
constraint§. SubS

SYNTAX DEFINITION:

576 SupSet ::= SUBSET "'(" ConstraintValue&Attributes ")"

A constraint ASP parameter or PDU field that uses SubSet matches the corresponding incoming-ASP parame¢ter or PDU field
if, and only if, the incoming ASP parameter or PDU field contains only elements defined within the SubSet,|and may contain
less. The grgument of SubSet shall be of the type declared for the ASP parameter or PDY fi€ld in which the SybSet mechanism
is used.

noted by SUBSET.

ation ed only in ASN.1
etis de

EXAMPLE 45 - Constraint using SubSet instead of a specific value:
Type Constraint
SEI' OF INTEGER SUBSET({2, 4,6, 8, 10})

12.6.5 Ingide Values
12.6.5.1 AnyOne

AnyOne i a special symbol for matching that can be used within’values of string types, SEQUENCE OF and [SET OF. In both
tabular angl ASN.1 constraints AnyOne is denoted by “?”,

SYNTAX IDEFINITION:

754 AnjyOne ::="?"

Inside a stfing, SEQUENCE OF or SET OF a,!'?7 in place of a single element means that any single element vill be accepted.
If the sympol “?” 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 “\\”.

EXJAMPLE 46 - Constraints.using AnyOne:

Type Constraint
IA§String “alcd”
SEQUENCE OF INTEGER {1,2,?}

NOTE - The “?” in the-s¢Cond example can be interpreted as an AnyValue replacing an INTEGER value, or AnyOne ins{de a SEQUENCE
OF INTEGER value:Since both interpretations lead to the same set of events that match the constraint, no problem arises

12.6.5.2 AnyOrNone
AnyOrNone i i i ithi i and SET OF. In

both tabular and ASN.1 constraints AnyOrNone is denoted by “*”.

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

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

SYNTAX DEFINITION:

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
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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

1ASString
SEQUENCE OF INTEGER
SEQUENCE OF IAS5String

Constraint
“ab*z”
{1,2,% 10}
{ “ab*z”,

*

)

Cabn? )

12.6.5.3 Permuy

Permutation an
shall be used on

tation

bperation for matching that can be used only on values inside a value of SEQUENCE OFE\type. P
y in ASN.1 constraints. Permutation is denoted by PERMUTATION.

SYNTAX DEFINITION:

577 Permutati

Permutation in g
as the value list

value, the Any(]
SEQUENCE O}

EXAMP
Type

SEQUEN
EXAMP

Type
SEQUEN

Note that
starting W

on ::= PERMUTATION ValueList

lace of a single element means that any series of elements is acceptable proyided it contains the sam

rNone shall be evaluated first. Each element listed in Permutation_shall be of the type declared
type of the ASP parameter or PDU field.

LE 48 - Constraint using Permutation:
Constraint

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

LE 49 - Constraints using Permutation in combination with AnyOrNone:
Constraint
{PERMUTATION (1,2,3), *}
{PERMUTATION (1,2,3,%)}

the first constraint matches with incoming ASPs and/or PDUs that consist of a sequence of INTEGER val
ith 1,2,3; 1,3,2; 2,1,3; 2,3,1; 3,1,2; or 3,2,1 and followed by any number of values of type INTEGER. The seg

CE OF INTEGER

constrain{ matches any incoming ASP and/orPDU of type SEQUENCE OF INTEGER, that contains the elements 1, 2,

any order]

12.6.6 Attrib!.t
g

12.6.6.1 Len

Length is an ope
AnyOrOmit, Ar
attribute.

In both tabular a
or SET OF valu

and in any position. It matches; forexample; {5,2,7,1,3} and {9,3,7,2,12,1,17}.
es of values
h

ration for matching-that can be used only as an attribute of the following mechanisms: Complement, /
yOne, AnyOflNone, Permutation, SuperSet and SubSet. It can be used in conjunction with the

nd ASN:I*constraints, length may be specified as an exact value or range in string values and SEQU|
es,/according to 11.18. The units of length are to interpreted according to Table 5. The boundaris

denoted by specific.non-negative INTEGER values. Alternatively, the keyword INFINITY can be used as a value for

boundary in order to indicate that there is no upper limit of length.

ermutation

e elements

n the Permutation, though possibly in a different order. If both Permutation'and AnyOrNone are used inside a

inside the

les,
ond
B in

AnyValue,
IfPresent

ENCE OF
s shall be
the upper

The length specifications defined for the ASP parameter or PDU field type in the Test Suite Type definitions shall not conflict
with the length specifications in the ASP or PDU constraint, i.e., the set of strings defined by a length restriction in an ASP or
PDU constraint shall be a true subset of the set of strings defined by the ASP or PDU definition.
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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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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 case of an omitted parameter, field or element, Length is always considered as matching. Hence, with Omit it is redundant
and with AnyOrOmit and IfPresent it places a restriction on the incoming value, if any.

EXAMPLE 50 - Constraints using Value in combination with Length:
Constraint
String “ab*ab” [13]

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

A constrajnt ASP parameter or PDU field that uses an IfPresent symbol as an.atfribute of another symbol matches the
correspondling incoming ASP parameter or PDU field if, and only if, the incoming \ASP parameter or PDU field matches the
symbol, of if the incoming ASP parameter or PDU field is absent.

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

EXAMPLE 51 - Constraints using Value in combination with IfPresent:
Type Constraint
IApString OPTIONAL “‘abcdef” IF_PRESENT

13 Spedification of constraints using tables

13.1 Intyoduction
This clau:F describes the specification of tabular constraints on Structured Types, ASPs and PDUs. It descfibes how single

constraint ftables can be used to specify constraints on flat (unstructured) ASPs or PDUs and how structured cpnstraints can be
specified By declaring constraints on Structured Types, defined in the Test Suite Types.

In Annex { additional tables are defined which allow many single constraint declarations in a single table.

13.2 Stryictured Type Constraint Declarations

If an ASP|or PDU is defined-using Structured Types, either as macro expansions or substructures, constraintk for these ASPs
or PDUs shall be similarly‘substructured.The following information shall be supplied for each Strucutred Tyge Constraint:

a) the npme of the constraint,

which njay be¢ followed by an optional formal parameter list;

b) the s‘ructured type name;

¢) the derivation path (see 13.6);

d) the Encoding Variations 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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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 Strugtured Constraints by macro expansion in a constraint shall not be used unless the correspondisig’{Structured
Type definifion also references the inner Structured Type by macro expansion.

2) its valug

and an optional attribute;

3) optionally, a specific encoding identifier followed by any necessary actual parameter list, in 'brder to a specify explicit
encoding fof the individual element of a Structured Type Constraint, which override the encoditig'rules and Encqding Vari-
ations appli¢able to the whole Structured Type Constraint, and which also override any encoding specified for this element
in the Strucfured Type declaration; the encoding identifier, if any, shall identify either‘ohe of the Encoding Vafiations or

an Invalid Fyeld Encoding Definition defined in the test suite (e.g., LD(10)); see 11:16.4.

The element valges for structure constraints shall be provided in the format shown in'the following proforma:

Structured Type Constraint Deeldaration

Constraint Name

Consld&ParList

Group [StructTypeConstraintGroupReference]

Structured Type Structldentifier

Derivatiop Path [DerivationPath]

Encoding| Variation : [EncVariationCall]

Commerl :  [FreeText]
Elel'nent Name Element Value Element Encoding Comments
Elemidentifier ConstraintValue- [PDU_FieldEncodingCall] [FreeText]

&Attributes
Detailed 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
508

99
558

51

82

7}

Consld&ParList ::= Constraintldentifier [FormalParList]
StructTypeConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/"]{ StructTypeConstraintGroupldentifier/

Structldentifier ::= Identifier

DerivationPath ::= {ConstraintIdentifier Dot}+
1 EncVariationCall ::= EncVariationldentifier [ActualParList]
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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
value for that parameter or field shall be specified as the name of a PDU constraint, or formal parameter.

13.3 AS

——

The paraneter values for ASP constraints shall be provided in the format shown in the following proforfna:

The Param

This profo
encoding i

SYNTAXT]

555
532
349
558
357
562

ASP Constraint Declaration

C]nstraint Name: Consld&ParList

Grjoup 1 [ASP_ConstraintGroupReference]
ASP Type : ASP_ldentifier
Derivation Path :  [DerivationPath]
Cdamments s [FreeText]
Parameter Name Parameter Value Comments
ASP_Par/dOrMacro ConstraintValue&Attributes [FreéText]

Dejailed Comments: [FreeText]

Co

ASP_ConstrajntGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] { ASP_ConstraintGrouplden

Proforma 38 - ASP Constraint Declaration

eter Name and Parameter Vialue columns shall either be both present or both omitted.

fma is used for ASPs intthe same way that the PDU Constraint Declaration proforma is used (see
hformation is not relevant and shall not be specified.

EFINITION:

sld&ParList:=ConstraintIdentifier [FormalParList]

ASP_Identifier ;.= Identifier

D

[¢]

ivationPath ::= {ConstraintIdentifier Dot}+

ASP_ParldOrMacro ::= ASP_Parld&Fullld | MacroSymbol

ISO/IEC 9646-3: 1998 (E)

3.4) except that

tifier “/”’}

Con

straintValue&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;

© ISO/IEC

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 constraint ralueforeachfield;
where the follopving information shall be supplied for each field:

1) its name

Each field en
PDU fields ig

ry in the field name column shall have been declared in the relevant PDU type definition.Ifiany of th
defined as having both a short name and full identifier, the constraint shall not repeat the full iden

e original

ifier;

If the PDU definition refers to a Structured Type by macro expansion (i.e., with “<-” in place of(the PDU field njame) then

in a correspopding constraint either:
- the individual elements from the Structured Type shall be included directly within the ¢onstraints; or

- the macr

and the vaTe shall be a reference to a constraint for the Structured Type referericed from the PDU definition.

Use of struct

also referencg¢s the same Structured Type by macro expansion.
2) its value pand an optional attribute.

symbol ( <- ) shall be placed in the corresponding position in the PDUfield name column of the

onstraint

red constraints by macro expansion in a constraint shall not be used unless the corresponding PDU dlefinition

3) optionallfl, a specific encoding identifier followed by any necessary actual parameter list, in order to specify explicit
individual fields of a PDU Constraint, which overridethe encoding rules and encoding variations applicable

encodings fo

to the PDU (onstraint as a whole, and which override any specific field encoding applicable to this field for PD}
PDU type; the encoding identifier, if any, shall identify either'one of the Encoding Variations or an Invalid Field
Definition defined in the test suite (e.g., LD(10)); see 11.16.4.

The encoding me

This information

hanism shall not be used with ASP constraints.

hall be provided in the format show_in the following proforma:

Us of this
Encoding

PDU Constraint Declaration

Constrainf
Group
PDU Type|

Derivatio

Encoding Rule Name:  [EncodingRuleldentifier]
Encoding Yariation :  [EncVariationCall]

Name : Consld&ParList
[PDU (ConstraintGroupReference]
PDU_T1dentifier

Path : \{[DerivationPath]

Comments [FreeText]
Field Name Field Value Field Encoding Comments
PDU._ FieldldOrMacro ConstraintValue- [PDU_ FieldEncodingCall] [FreeText]
: &Attributes ; :

Detailed Comments: [FreeText]
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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 Consld&ParList ::= ConstraintIdentifier [FormalParList]
551 PDU_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {PDU_ConstraintGroupldentifier “/’}
383 PDU_Identifier ::= Identifier

558 DerivationPath ::= {ConstraintIdentifier Dot}+

452 EncodingRuleldentifier ::= Identifier

511 EncVariationCall ::= EncVariationldentifier [ActualParList]

391 PDULE o _Ej Eullld | MacroSymbeol

562 CorlstraintValue&Attributes ::= ConstraintValue ValueAttributes

515 PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

EXAMPLE 52 - A constraint, called C1, on the PDU called PDU_A

PDU Constraint Declaration

CI(IIstraint Name : Cl

PDU Type : PDU_A
Derivation Path
Comments
Field Name Field Value Comments
FIELD1 (4 .. INFINITY)
FIELD2 TRUE
FIKLD3 "A STRING"

13.5 Parameterization of constraints

Constraints|may be parameterized using a formal \parameter list. The actual parameters are passed to a copstraint from a
constraints feference in a behaviour description.

EXAMPLE 53 - A parameterized constraint

PDU Constraint Declaration

(Uonstraint Name : ,€2(P1:INTEGER; P2:BOOLEAN)

PDU Type ¢ PDU_B
Derivation Path :
(Jomments
Field Name Field Value Comments
ELDI P1
LD2 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 shail be used (i.e., the value is inherited);

b) if a parameter or field and its corresponding value or matching symbol is specified in themodified constraint, then the

specified valug or matching symbol replaces the one speciiied i the parent Conswaint.

13.7 Formal parameter lists in modified constraints

If a base constrajint is defined to have a formal parameter list, the following rules apply to all modified cofisiraints dd

that base constrgint, whether or not they are derived in one or several modification steps:

a) the modifi¢d constraint shall have the same parameter list as the base constraint. In particular{there shall be no

omitted from pr added to this list;

b) the formal|parameter list shall follow the constraint name for every modified constraint;

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

constraint.

13.8 CM Consstraint Peclarations

The field values|for CM constraints shall be provided in the format showmsinthe following proforma:

rived from

parameters

a modified

CM Constraint Déeclaration

Constraint Name:

Consld&ParList

Group ¢ [CM_ConstraintGroupReference}
CM Type CM_Identifier
Derivatiqn Path : [DerivationPath]
Commernts [FreeText]
Parameter Name Parameter Value Comments
CM__ParIéiOrMabro ConstraintVa;ue&Attributes [Free;Text]

aly 1

Detailed Comments:

i =N 3t
17T TCCTCAY

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

ISO/IEC 9646-3: 1998 (E)

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 definition of

notratnte Tho oo o1 A QN 1

tabular comst

to replace
In other r
a) fori
used in
b) ASN

c) ASN
in ASN|
prevent
ATS sp

14.2 AS

Both ASN
constraint

The folloy
a) the n
which n
b) the A
¢) the d

in order]
Variatio
the test
to LD(3
unless s

d) the B

if an AS
is taken

1 o 1 41 M 4 Jdad s 11 4+lo £l P 1 -
ey e T A I TN TV ard U Ut TAar AtTUIT TS CATCTTIUT U tO Ao W HIC US T OT UTC TITAtCTITITE TITCTTTATIT

or omit parts of ASN.1 constraints, to be used in modified constraints, are also defined.
spects, ASN.1 is used in constraints in the same way that it is used in types. In particular,

dentifiers within an ASN.1 constraint the dash symbol (“-”) shall not be used; the undeseore sym|
tead;

.1 constraints shall not use external value references as defined in ISO/IEC 882431+ 1994;

.1 comments can be used within the table body. The comments column shall.nét be present in this
1 start with “--” and end with either the next occurrence of “--” or with\“énd of line”, whichever
5 a single ASN.1 comment from spanning several lines. “End of line” jsnot, however, a defined sym
peifiers are recommended to facilitate the exchange of ATSs in TTENLMP by always closing ASN.

N.1 Type Constraint Declarations

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

ing information shall be supplied for each ASN.¥Type Constraint Declaration:
ame of the Constraint,

hay be followed by an optional formal parameter list;

LSN.1 Type name;

erivation path (see 13.6 and 14.6),

to specify explicit Encodingy Variations for entire ASN.1 Type Constraints, which override bo
ns of the PDU Constraint that references this ASN.1 Type Constraint and the default global Encodi
buite, this optional entfy-shall reference an entry in the relevant Encoding Variations table (e.g., to

pecifically oversidden within a particular Constraint;
ncoding Vafiations to be used for the Constraint;

N.1 Constraint Declaration is a modification of an existing ASN.1 constraint, the name of the ASN
as the basis of this modification shall be referenced in the table in the derivation path entry.

); if this entry is potsed, then the default Encoding Variations apply to all ASN.1 Type Constra

sms. Mechanisms

bol (“_") may be

table. Comments
comes first. This
bol in TTCN.MP.
I comments with

Test Suite Type
TS.

th the Encoding
g Variations for
change from SD
ints of this type,

1 constraint that

e) thec

bnistraint value,

where the body of the ASN.1 Type 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 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.
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ASN.1 Type Constraint Declarations shall be specified in the format shown in the following proforma:
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ASN.1 Type Constraint Declaration

Constraint Name
Group

Structured Type

Consld&ParList
[ASN1_TypeConstraintGroupReference]

ASNI_Typeldentifier

Derivation Path [DerivationPath]
Encoding{Variation : [EncVariationCall]
Comments [FreeText]
Constraint Value
ConstraintValue&AttributesOrReplace
Detailed Comments: [FreeText]

SYNTAX DEFINI[ION:

555
523

116
558
511
595

Proforma 41 - ASN.1 Type Constraint Declaration

rList ::= ConstraintIdentifier [FormalParList]

ASNI _TypeConstraintGroupReference::=[(Suiteldentifier | TTCNZModuleldentifier)*/”]{ ASN1_TypeConstraintGroupl{entifier*/

EncVariatjonCall ::= EncVariationldentifier [ActualParList]

ConstraintV alue&AttributesOrReplace ::= ConstrairitValue& Attributes | Replacement {Comma Replacement}

This proforma is|used for ASN.1 Types in the'same way that the ASN.1 PDU Constraint Declaration proforma is jused (see

14.4).

14.3 ASN.1 ASP Constraint Declarations
The following inflormation shall be'supplied for each ASN.1 ASP Constraint Declaration:

a) the name of|the constraint,

which may be

b) the ASP type name;
¢) the derivatign'path (see 13.6 and 14.6),

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.

llowed by an optional formal parameter list;

d) the constraint value,

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 Declarations shall be specified in the format shown in the following proforma:

ASN.1 ASP Constraint Declaration

Constraint Name: Consld&ParList
Group i [ASNI_ASP_ConstraintGroupReference]
ASP Type : ASP_ldentifier

Derivation Path : [DerivationPath]

Colnments s [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Detailed Comments:  [FreeText]

Proforma 42 - ASN.1 ASP Constraint Declaration
SYNTAX DEFINITION:

555 Consld&ParList ::= Constraintldentifier [FormalParList]

542 ASNI1_ASP_ConstraintGroupReference::=[(SuiteIdentifier | TTEN_Moduleldentifier)/”]{ ASN1_ASP_Constraint{GroupIdentifier/
»)

349 ASP_Identifier ::= Identifier

ivationPath ::= {Constraintldentifier Dot} +

a is used for ASN.1 Types in the same way that the ASN.1 PDU Constraint Declaration profofma is used (see

14.4 ASN.1 PDU Constraint Declarations
The followjng information shall be supplied for each ASN.1 PDU Constraint Declaration:
a) the ngme of the Constraint,
which mhy be followed by(an optional formal parameter list;
b) the PDU type name}
c) the dgrivation path*(see 13.6 and 14.6),
d) the erjcoding rules to be used for the Constraint,

in order tpspecify explicit encodings for entire ASN.1 PDU Constraints, which override the default global encoding rules for
the test suife, this optional entry shall reference an entry in the relevant Encoding Delinitions table (€.g., to change from BER
to DER); 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) the 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 Constraint Declarations shall be specified in the format shown in the following proforma:

ASN.1 PDU Constraint Declaration

Constrajnt Name  : Consld&ParList

Group s [ASNI_PDU_ConstraintGroupReference]
PDU Type : PDU_Ildentifier

Derivatipn Path s [DerivationPath]

Encoding Rule Name:  [EncodingRuleldentifier]
Encoding Variation : [EncVariationCall]

Comments ¢ [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Detailed| Comments: [FreeText]

Proforma43 - ASN.1 PDU Constraint Declaration
SYNTAX DEFINITION:

555 Consld&ParList ::= Constraintldentifier [FormalParList]

592 ASNI1_PIDU_ConstraintGroupReference::=[(Suiteldentifier| TTCN_Moduleldentifier)*/”]1{ ASN1_PDU_ConstraintGrougldentifier*/
)

383 PDU_Identifier ::= Identifier

558 DerivatignPath ::= {Constraintldentifier Dot} +

452 EncodingRuleldentifier ::= Identifier

511 EncVariationCall::= EncVariationldentifier [ActualParList]

595 ConstrairjtVale&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.

14.8 ASP Parameter and PDU field names within ASN.1 constraints

When spetifying a constraint for an ASP or PDU in ASN.1, the parameter or field identifiérs defined in

the ASN.1 type

definition for SEQUENCE, SET and CHOICE types may be used in order to identify the particular ASP or PIPU parameters or
fields a vdlue stands for. In the case of CHOICE types the identifiers identifying the vartant shall be used. For SEQUENCE

types, pargmeter or field identifiers shall be used whenever the value definition becomes.ambiguous because
for OPTIQNAL parameters or fields. For SET types, parameter or field identifiers shall be used in all cases.

EXMAMPLE 54 - Field values in an ASN.1 PDU constraint
Agsume the type definition::

f omitted values

ASN.1 PDU Type Définition

PDU Name : XY_PDU
PCO Type
Comment

Type Definition

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

Thgn a possible constraint is;

ASN.1 PDU Constraint Declaration

Constraint Name : CONSI1

PDU Type : XY_PDU
Derivation Path
Commmients
Constraint Value
{ field_1 5,
field_2 TRUE,
field_3 3
}

-- field_4 is not specified => omitted when sending
-- if identifier field_3 was not used it 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:
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ASN.1 CM Constraint Declaration

Constraint Name: Consld&ParList
Group ¢ [ASNI_CM_ConstraintGroupReference]
CM Type : CM_ldentifier

DerivatilI:'Padn v [Der ivutiunPuth]
Comme s [FreeText]

Constraint Value

ConstraintValue&AttributesOrReplace

Detailed Comments: [FreeText]

Proforma 44 - ASN.1 CM Constraint Declaration

SYNTAX DEFIN|TION:

555
615

424
558
595

This proforma is

Consld&PRarList ::= Constraintldentifier [FormalParList]

ASNI1_CM_ConstraintGroupReference::=[(Suiteldentifier | TTCN_Meoduleldentifier)“/”]{ ASN1_CM_ConstraintGroup|dentifier*/

’?}
CM_Identfifier ::= Identifier

DerivatiopPath ::= {ConstraintIdentifier Dot}+

Constrain{Value&AttributesOrReplace ::= ConstraintValue&Attributes | Replacement { Comma Replacement}

15 The Dynamic Part

15.1 Introduction

The Dynamic Paj

15.2 Test Cas¢ dynamic behaviour

15.2.1 Specification of the Test Case Dynamic Behaviour table
15.2.1.1 The titlej of the table/shall be “Test Case Dynamic Behaviour”
15.2.1.2 The hcaler shall contain the following information:

a) Test Case

me,

used for CMs in the same way that the-PDU Constraint Declaration proforma is used for PDUs.

't contains the main body: of the test suite: the Test Case, the Test Step and the Default behaviour degcriptions.

giving a unique 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);

c) abehaviour description,

which describes the behaviour of the LT and/or UT in terms of TTCN statements and their parameters, using the tree notation
(see 15.9);
d) a constraints reference column,

where ¢
or PDU

e) aver
where v
f) an (9
this colu
to additi

The colum
column bel
behaviour

15.2.14 A
15.2.2 Th
The Test

values defined in the constraints part (see clause 12);

dict column,

erdict or result information is placed in association with TTCN statements in thé-behaviour tree (se
ptional) comments column,

mn is used to place comments that ease understanding of TTCN statements'by providing short rema
bnal text in the optional detailed comments section;

ns c), d), ) and f) shall be displayed in that order, from left to right. It is recommended that the
placed at the left of the behaviour description. Alternately, the’ label column may be placed to|
Hescription.

h (optional) footer can contain detailed comments.
p Test Case Dynamic Behaviour proforma

ase dynamic behaviour shall be provided in the féfmat shown in the following proforma:

nstraint references are placed to associate TTCN statements in a behaviour tree with a refererice to specific ASP and/

e 15.17);

rks or references

mandatory label
the right of the

Test Case Dynamic Behaviour

Gro

Pur)

Test| Case Name : TestCaseldentifier

Configuration : TCompConfigldentifier

p ¢ TestGroupReference

hose : FreeText

Defgults ¢ «[DefaultRefList]
Conjments ¢ [FreeText]
Nr Label Behaviour Description Constraint Ref Verdict Comments
1
2 .
. StatementLine . . .
[Label] . [ConstraintReference] | [Verdict] [FreeText]
. TreeHeader . .
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 DefaultRefList ::= DefaultReference {Comma DefaultReference}

667 Label ::= Identifier

679 StatemenfLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps]) | (AssignmentList
[TimerOps]) | TimerOps | Construct | ImplicitSend

657 TreeHeader ::= Treeldentifier [FormalParList]

669 ConstrairjtReference ::= ConsRef | FormalParldentifier | AnyValue

674 Verdict :}= Pass | Fail | Inconclusive | Result

15.2.3 Structure of the Test Case behaviour

Each Test Case|contains a precise description of sequences of (anticipated) events and related verdicts. This degcription is
structured as a tfee, with TTCN statements as nodes in that tree and verdict assignments afuits leaves. In many casef it is more
efficient to use Test Steps as a means of substructuring this tree:

Statement and Verdict /
Statement

Statement Test Step

Statement and Verdict

T
Test Case est Case
. ‘ i
Statement and Verdict Statement and Yerdict
Statement Statement /.
Statement Statement \.
Statement and Verdict .
Statement and Yerdict
1{ Unstructured TFest\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 are used in a test case then the header shall contain the additional entry, Configuration, which shall identify a 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.

94


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

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

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;

NOTES

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) indidate the continuation of lines; if a line is to be continued within the behaviour description column 4 hash (#) symbol
shall be|placed in the leftmost position of the behaviour column, on the line of the continued text; it 15 recommended that the
text of the continued part adopts the same level of indentation as the line it is continuing.

If a linefis 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 [ Comments

1 This is a TTCN statement that is too long to print on a singlé 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 Alternative style:

Labpl Behaviour Description Constraints Ref Verdict || Comments

This is a TTCN statement that is too long to print on a Refl
# single line bécause 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
Group :  TestStepGroupReference
Objective 2 FreeText
Defaults s [DefaultRefList]
Commentp s [FreeText]
Nr Liabel Behaviour Description Constraint Ref Verdict Commerts
1
2 .
. StatementLine . :
[Label] . [ConstraintReference] | [Verdict] [FreeText]
TreeHeader
StatementLine
n
Detailed Qomments: [FreeText]

Proforma 46 - Test Step Dynamic Behaviour
The alternative gosition 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:

638 TestStepld&Parkist+="TestStepldentiffer fFormatParkist

641 TestStepGroupReference ::= [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
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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.

The dynamic behaviour of Defaults is defined using the same mechanisms as for Test Steps, except for the following
restrictions:

a) it is not permitted to specify Default behaviour for the Default behaviour;
b) a default behaviour description may attach local trees (see 15.7.1) but shall not attach Test Steps.

c) iflogal 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).

Both PC(s and other actual parameters may be passed to Default behaviour descriptions in the same way fhat they may be
passed to Test Steps. The same rules on scope and textual substitution of these parameters apply as described fgr tree attachment
(see 15.13).

15.4.2 Specification of the Default Dynamic Behaviour table
Default dynamic behaviour tables are identical to Test Step dynamic behaviour tables, except for the following differences:

a) the table has the title "Default Dynamic Behaviour";
b) the first item in the header is the Default name,

which iy a unique identifier for the Default followed by an optional list of formal parameters, and their associpted types. These
parameters may be used to pass PCOs, constraints or other data objects into the root tree of the Default;

c) the sgcond item in the header is the Default Group Reference,

which gjves the full name of the lowest level to the Default Group that contains the Default; that full name|shall conform to
the requ)[rements of (see 9.4), and end with a slash (/);

d) the t
which if an informal statement of the objective of the, Default.

15.4.3 T:I Default Dynamic Behaviour proforma

ird item in the header is the Default Objective,

The Defaullt dynamic behaviour shall be provided in the format shown in the following proforma:
Default Dynamic Behaviour
Defpult Name : Defaultld&ParList
Group : DefaultGroupReference
Objective ¢ ofreeText
Cor[ments +" [FreeText]
Nr Label Behaviour Description Constraint Ref Verdict Cgmments
1
2
. StatementLine . . ;
[Label] . [ConstraintReference] | [Verdict] [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 Defaultld&ParList ::= Defaultldentifier [FormalParList]
651 DefaultGroupReference ::= [Suiteldentifier "/"] { DefaultGroupldentifier "/"}

667 Label ::=

Identifier

© ISO/IEC

679 StatementLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps]) | (AssignmentList
[TimerOps]) | TimerOps | Construct | ImplicitSend

657 TreeHeader ::= Treeldentifier [FormalParList]

669 ConstrainfReference ::= ConsRef | FormalParldentifier | AnyValue

674 Verdict ::

15.5 The behgviour description

The behaviour description column of a dynamic behaviour table contains the specification of the (combinations
statements that gre deemed possible by the test suite specifier. The set of these combinations is called the behaviour

TTCN statemen

15.6 The tree
Each TTCN stat

- as sequences
- as alternativg

Sequences of T’}
once from left tg

EXAMP]

Pass | Fail | Inconclusive | Result

is a node in the behaviour tree.

notation

pment shall be shown on a separate statement line. The statements can be/related to one another in

of TTCN statements;
TTCN statements.

'CN statements are represented one statement line after the, other, each new TTCN statement bein
right, with respect to its predecessor.

LE 56 - TTCN statements in sequence:

EVENT_|
C

A
NSTRUCT_B
EVENT_C

Statements at th

statements which may occur at that time. Heneeforth, this set of TTCN statements will be referred to as the set of al

or simply alternd

EXAMPI

e same level of indentationand belonging to the same predecessor node represent the possible

tives.

E 57 - Alternative(TTCN statements:

CONSTR]

EVENT_

STATEMENT_A2

UCT_A1

A3

of TTCN
tree. Each

WO ways:

g indented

hlternative
ernatives,

EXAMPLE 58 - Combining sequences and alternatives to build a tree:

EVENT_A
CONSTRUCT_B

STATEMENT_D1
EVENT_D2

EVENT_C

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
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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 Lij

e ::= $Line Indentation StatementLine
EX

15.7 Tre
15.7.1 In

Each beha
asin an A

The first tjee appearing within a behaviour description is called the root tree. The(name of a root tree is the ide
in the header of its dynamic behaviour table. That is, the tree name of the root. trée of a Test Step is the Test S
that Test Step, and likewise for root trees in Test Case dynamic behaviours.and Default dynamic behaviours.

AMPLE 59 - $Line [6] +R1_POSTAMBLE

e names and parameter lists
roduction

(viour description shall contain at least one behaviour tree. In order that trees nray be unambiguously|referred to (such

'TACH construct) each tree has a tree name.

ntifier appearing
tep Identifier for

Trees othef than the root tree which appear within dynamic behaviour tables are termed local trees. Local tree]
a tree header which contains the tree name.

SYNTAX IDEFINITION:

654 Ro
655 Lo

15.7.2 Tr

All trees,
such items

s are prefixed by

btTree ::= {BehaviourLine}+
alTree ::= Header {BehaviourLine}+

bes with parameters

xcept Test Case root trees, may be paranieterized. The parameters may provide PCOs, constraints, vhriables, or other

for use within the tree. Test Case ro@bitrees shall not be parameterized.

If a tree is parameterized, then a list of formal parameters and their types shall appear within parentheses direcly following the

tree name
following
for a local

In construg

For example, the formal patameter list for a Test Step root tree shall appear within parenthe
he Test Step Identifier in the header of the Test Step dynamic behaviour table. Similarly, the form
(ree shall appear immediately after the tree name in the tree header.

ting the formal parameter list, each formal parameter shall be followed by a colon and the name d

ses immediately
al parameter list

f the type of the

A sub-list. When
The final formal

nmeter. If more than one formal parameter of the same type is present, these may be combined into
list is used, the formal parameters within the sub-list shall be separated from each other by a comma.
n the sub(list shall be followed by a colon and the formal parameter’s type.

formal par:
such a sub-
parameter

When therd
from each

is morg.than one formal parameter and type pair (or more than one sub-list and type pair), the pairs shall be separated

bther by semi-colons.

Formal parameters may be of PCO type, ASP type, PDU type, structure type or one of the other predefined or Test Suite Types.

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

EXAMPLE 60 - A Test Step using formal parameters: EXAMPLE_TREE (L:TSAP; X:INTEGER; Y:INTEGER)
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.

15.9 TTCN te
15.9.1 Sending

st events

and receiving events

TTCN supports the initiation (sending) of ASPs and PDUs to named PCOs and acceptance (receipt) of ASPs and PDUs at
named PCOs. The PCO model is defined in 11.10 and 15.9.5.3.Concurrent TTCN supports the sending and receiving of CMs

to named CPs. T

SYNTAX DEFINITION:

682 Send::=
684 Receive :

In the simplest f}
UT, or a RECE
provided. This fi

EXAMP

If more than ond
of the tree, shall
test event may of

EXAMP

In the case of CH
the RECEIVE s)

EXAMP
15.9.2 Receivin

A RECEIVE ev
match occurs if

a) the incomi}

b) the incomip

line. In particy
¢) the ASP orf

d) in cases w

references to ASP parameters.and/or PDU fields.

The incoming eyent is removed from the PCO queue only when it successfully matches a RECEIVE event line.

In concurrent

15.9.3 Sending|events

brm, an ASP identifier or PDU identifier follows the SEND symbol ( ! ) for event§to be initiated b

brm is valid when there is only one PCO in the test suite.
LE 62 -

ccur.
LE 63 -

he CP model is defined in 11.11.

PCO_Identifier | CP_Identifier | FormalParldentifier] "!" (ASP_Identifier | PDU_Identifier | CM_ddentifier)
= [PCO_Identifier | CP_Identifier | FormalParldentifier] "?" (ASP_Identifier | PDU_Identifierd,CM_Identifie

VE symbol ( ? ) for events which it is possible for the LT or UT to accept,.The optional PCO n

!CONreq or ?CONind

PCO exists in a test suite, then a PCO name appearing in the declatations part, or in the formal paf
prefix the SEND symbol or the RECEIVE symbol. The PCO naine is used to indicate the PCO a

L! CONreq or L? CONind

s, the CP identifier shall be used and shall prefix the SEND symbol in the case of sending a CM and
mbol in the case of receiving a CM.

LE 64 - A_CP!A_CM or A_CP2A:CM
g events

ent line evaluates successfully if an incoming ASP or PDU on the specified PCO matches the ev
he following conditions are fulfilled:

ng PDU can be decoded in accordance with the applicable encoding rules;

g ASP or PDU is valid according to the ASP or PDU type definition referred to by the event name o
lar, all parameters and/or.field values shall be of the type defined, and satisfy any length restrictions

PDU matches the constraint reference on the event line;

ere a qualifier is specified on the event line, the qualifier shall evaluate to TRUE; the qualifier m

CN the receipt and matching of a CM at a CP is treated in the same manner as described above.

r)

the LT or

ame is not

ameter list
which the

hall prefix

ent line. A

h the event

specified;

Ay contain

A SEND event line with a qualifier is successful if the expression in the qualifier evaluates to TRUE. Unqualified SEND events

are always succe:

ssful. The outgoing ASP or PDU that results from a SEND event shall be constructed as follows:

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;
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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;

e) 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
Identifiers of ASP parameters and PDU fields associated with SEND and RECEIVE shall be used only to reference ASP
parameter[and PDU lield values on the statement line 1tsell.

In the casq of SEND events, relevant ASP parameters and PDU fields can be set, if required, in appropriat® assignments on the
SEND lind

DoiNLSs 1.

EXAMPLE 65 - !A_PDU (A_PDU.FIELD:=3)

The effect of such an assignment shall not persist after the event line in which they occurred.

In the casg of RECEIVE events, if relevant ASP parameter and PDU field values need to-be subsequently refefenced, either the
whole ASP or PDU or a relevant part of it shall be assigned to variables on the RECEIVE line itself. These v4riables may then
be referen¢ed in subsequent lines.

EXAMPLE 66 - ?A_PDU (VAR:=A_PDU.FIELD)

where VAR may be used on event lines subsequent to receipt of A_PDU.
The lifetime of CM:s is also restricted to the relevant RECEIVE statement, Identifiers of CM fields may be accessed in a similar
manner as|identifiers of PDU fields.

EXAMPLE 67 - A_CP'A_CM or A_CP?ACM

15.9.5 Exgcution of the behaviour tree
15.9.5.1 Introduction

The test sujte specifier shall organize the behaviour.trge representing a Test Case or a Test Step according to the¢ following rules
regarding fest execution:

a) starting from the root of the tree, the LT orUT remains on the first level of indentation until an event matches. If an event
is to be initiated the LT or UT initiates.it; if an event is to be received, it is said to match only if a received feal event occurs
hes the event line;
d an event has matcheds.the LT or UT moves to the next level of indentation. No return to a previous level of
on can be made, except.by using the GOTO construct;

c) eveny lines at the same level of indentation and following the same predecessor event line repres¢nt the possible
alternatiyes which may.match at that time. Alternatives shall be given in the order that the test suite specifielf requires the LT
or UT to|attempt eitherto 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,|exchange
SO nd ose-the connection-The-even o helowertester PCO-L:

a) 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
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tree:
I progression of time -
2 EXAMPLE-TREE (L:NSAP)
t |—»Lz CONNECTrequest
&
r L—> L? CONNECTconfirm
n
a \——V L! DATArequest
f ' T7DATAmdication
. L it DISCONNECTrequest )
s L? DISCONNECTindication b)
+ L 1.7 DISCONNECTindication c)

There are no ling

s, arrows or leaf names in TTCN. The behaviour tree of the previous example(would be represented

EXAMPLE 69 - A TTCN behaviour tree

as follows:

Test Step Dynamic Behaviour
Test Step Name : TREE_EX_1(L:NSAP)
Group : TTCN_EXAMPLES/TREE_EXAMPLE_1/
Objective ¢ Toillustrate the use of trees.
Default
Comments NOTE - This example can be simplified byusing Defaults
Nr | Label Behaviour Description Constraints Ref Verdict | Commments
1 L! CONNECTrequest CR1 Requgst ...
2 L? CONNECTCconfirm CC1 ... Comfirm
3 L ! DATArequest DTRI Send Pata
4 L? DATAindication DTI1 Receiye Data
5 L' DISCONNECTrequest DSCR1 PASS | Accepjt
6 L2 DISCONNECTindication DSCI1 INCONC | Premdture
7 L? DISCONNECT ndication DSCRI1 INCONC Premjture

15.9.5.2 The concept of snapshot semantics

The alternative $tatements-at the current level of indentation are processed in their order of appearance. TTCN (
nnex Bj'assume that the status of any of the events cannot change during the process of trying to m4
esThis implies that snapshot semantics are used for received events and TIMEOUTs i.e., each tim|

semantics (see A
a set of alternatiy

perational
tch one of

e around a

set of alternativesa Smapshor 1S Taken of wiich events nave been Teceived and which TIMEOUTS have fired. Only those

identified in the snapshot can match on the next cycle through the alternatives.

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.

EXAMPLE 70 - An incomplete set of RECEIVE events

PARTIAL_TREE
'A STARTT
B
ITIMEOUT T
IC

D

PASS

a)

PARTIAL_TREE
'ASTARTT
B
? OTHERWISE FAIL
TTIMEOUT T
IC
D PASS
JOTHERWISE FAIL

b)

In 3) if D is received in response to !A the test case will assign an errofigous PASS verdict by virtue of the TIMEDUT. This

car] be avoided by using the OTHERWISE statement.

d) In concurrent TTCN, the relative ordering of events at different PCOs or different CPs should not affect the verdict
assigned, since this would lead to unrepeatability of results caused by differences in processing and transmission speeds.

15.9.5.4 Precautions when using concurrent TTCN

Precautio

PDU or C
test comp

should be taken when using concurrent TTEN to avoid unrepeatable results caused by situations irf which the order
of receipt ¢f events at different PCOs or at different‘CPs is used to determine verdict assignment. The actual time at which a
is received, relative to the receipt of. other PDUs or CMs, may not be accurately reflected when ekecuting parallel

ents.

15.9.6 Thg IMPLICIT SEND event

In the Remjote Test Methods, although there is no explicit PCO above the IUT, it is necessary to have a means |of specifying, at
a given point in the description of.the behaviour of the LT, that the IUT should be made to initiate a particular DU or ASP (but
not CM). Hor this purpose, the implicit send event is defined, with the following syntax:

SYNTAX DEFINITION:
683 ImplicitSend ::=C<™UT "!" (ASP_Identifier | PDU_Identifier) ">"

the syntax-takes the place of the PCO identifier used with a normal SEND or RECEIVE, indicating that the specified
ASP or PDJU is(fo,be sent by the IUT. The angle brackets signify that this is an implicit event, i.e., there is no|specification of

The IUT in

what is doxre tg the IUT to trigger this reaction, only a specification of the required reaction itself.

An IMPLICIT SEND event is always considered to be successful, in the sense that any alternatives coded after, and at the same

level of indentation as the IMPLICIT SEND are unreachable.

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 final verdict nor a preliminary result shall be associated with an IMPLICIT SEND event.

At an appropriate point following an IMPLICIT SEND, there should be a RECEIVE event to match the ASPCor|PDU that
should, as a result, have been sent by the IUT.

EXAMPILE 71 - EXAMPLE use of IMPLICIT SEND

Test Case Dynamic Behaviour

Test Case Name : IMP1

Group : TTCN_EXAMPLES/IMPLICIT_SEND1/

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

Default :

Comments

Nr | Label Behaviour Description Constraints Ref Verdict | Comrpents
5 <IUT!CR > CR1
6 L?CR CR1
7 LI CC CCl1
12 L? OTHERWISE

15.9.7 The OTHERWISE event

The predefined ¢vent OTHERWISE issthe TTCN mechanism for dealing with unforeseen test events in a contrdlled way.
OTHERWISE hds the syntax:

SYNTAX DEFINITION:
685 Otherwise|::= [PCO_ldentifier | CP_Identifier | FormalParldentifier] "?" OTHERWISE

OTHERWISE is|used te-defiote that the LT or UT shall accept any incoming event which has not previously matched one of
the alternatives t the OTHERWISE. The tester shall accept any incoming data that it has not been possible to decdde or that
has not matched & previous alternative to this OTHERWISE event.

In non-concurrent TTCN, if more than one PCO exists in a test suite, then either a PCO name appearing in the declarations part,
or a formal parameter from the formal parameter list of the tree where that formal parameter is used to convey a PCO name,
shall prefix the OTHERWISE. The PCO name is used to indicate the PCO at which the test event may occur. Incoming events,
including OTHERWISE, are considered only in terms of the given PCO.
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EXAMPLE 72 - Use of OTHERWISE with PCO identifiers:

PARTIAL_TREE

PCO17A

PCO27B PASS
PCO17C INCONC
PCO2? OTHERWISE FAIL

ISO/IEC 9646-3: 1998 (E)

Assume no event is received at PCO1, then receipt of event B at PCO2 results in a PASS verdict. Receipt of any other event
at PCO2 results in a FAIL verdict.

significance of ordering of alternatives, incoming events which are alternatives following 4n unconditional

Due to thq
OTHERWISE on the same PCO will never match.

EXAMPLE 73 - Incoming events following an OTHERWISE:

PARTIAL_TREE

PCP17 A PASS

PCP1? OTHERWISE FAIL

PCPI1?C INCONC

Thq OTHERWISE will match any incoming event other than A. The last alternative; 7C, can never be matched.
15.9.8 OTHERWISE and concurrent TTCN
In concurrgnt TTCN, OTHERWISE may be used with CPs as well as PCOs. OTHERWISE on CPs is allowed to provide an
efficient way of handling “all other CMs on thgis CP”.
15.9.9 Th¢ TIMEOUT event

The TIME
(conceptua
timeout list
time. Since

When a TIJ

If no timer
empty. Wh

TIMEOUT
SYNTAX D|
686 Tim

EX:

DUT event allows expiration of a timer, or of all*timers, to be checked in a Test Case. When
ly immediately before a snapshot processing-of\@’set of alternative events), a TIMEOUT event fis placed into a
The timer becomes immediately inactive. Only one entry for any particular timer may appear in the list at any one

MEOUT event is processed, if a timer name is indicated, the timeout list is searched, and if there is
matching the timer name, that event is removed.from the list, and the TIMEOUT event succeeds.

TIMEOUT is not associated with a PCQ,a;single timeout list is used.

hame is indicated, any TIMEQUT event in the timeout list matches. The TIMEOUT event succeed;
en this occurs, the entire timeout list is immediately emptied.

has the following syntak:
EFINITION:
out ::= "?" TIMEOUT [Timerldentifier | FormalParldentifier]

AMPLE 74=Use of TIMEOUT:

a timer expires

a timeout event

if the list is not

ITIMEOUT T

Since TIM
alternatives

EOUT events are not RECEIVE events they are not rendered unreachable by previously listed

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 ")"

OTHERWISE
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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.

NOTE 2 - Dacctnn PCOQ and CP identifiers to a behaviour tree as actual

IALVS§ a) Lasst s anlG Lx ud S aaviOul

one test component.
The PCOs and CPs used in the execution of the behaviour description associated with a PTC by the CREATE construct shall

a nge datarmaina , A Tagt memant (o iratinn far that Tagt (MNaga
Gﬁ}_y be those determined b Oy the Test \,Ompﬁuvut \,Uuusulauuu 107 tnat 1Csi Lasce.

The execution offa CREATE construct on a PTC which has already been created shall result in a Test Case error. Thel execution
of a CREATE by any Test Component other than the MTC shall result in a test case error.

tha MDD ATE|~~nmcteii~ Aontifinre an PP PR o Arn maccad o o
in tne \_,1\1_41“\11.4 Constt Ubl,, r\,u lUUllllllClb auu \/r iaCintificrs airc passcu v a
isis

ATTACHment of Test Steps. All others parameters are passed by value. Thi
could affect the processing of other PTCs, causing unrepeatable results.

PTC 'Dy textual substitution, as’is ugual in the

r
done to prevent side effectsion variables which

-4

15.9.10.2 The JONE event
When the MTC ferminates, the final verdict is assigned by the MTC, as calculated up to this.mioment (15.17.5). The DONE
event can be usedl in the MTC and the PTCs to find out whether PTCs have already terminafed. Test Components cgn use this
information to dgtermine their own preliminary results and further actions; in particular,the'MTC can avoid terminating before
all PTCs have tefminated (15.17.5).

SYNTAX DEFINITION:
687 Done ::='[?" DONE "(" [TCompldList] ")"

A missing argument list is interpreted as being a list of all PTCs stated in a’CREATE constructs executed prior to the|execution
of the DONE evg¢nt. A DONE event without an argument list shall onlyybe used by the MTC.

EXIAMPLE 75 - Use of the DONE event

PARTIAL_MTC_TREE

CREATE(PTC1: TREEA)
CREATE(PTC2: TREEB)
START T1
DONE(PTC1,PTC2)
MIMEOUT T1 FAIL

NOTES
1 It is recommendefl 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).

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:

703 Expression ::= SimpleExpression [RelOp SimpleExpression]
704 S?{‘plehxpressmn = Term {AddOp Term}

705 Tqrm ::= Factor {MultiplyOp Factor}

706 Factor ::= [UnaryOp] Primary

707 Prjmary ::= Value | DataObjectReference | OpCall | SelectExprldentifier | "(" Expression ")"
739 Vilue ::= LiteralValue | ASN1_Value [ASN1_Encoding]

740 LiferalValue ::= Number | BooleanValue | Bstring | Hstring | Ostring | Cstring | R_Value

741 Number ::= (NonZeroNum {Num}) | 0
742 No¢nZeroNum:=11213141516171819
743 Nym ::= 01 NonZeroNum

744 BgoleanValue ::= TRUE | FALSE

745 Bsgtring ::= """ {Bin | Wildcard} " B
746 Bip:=011

747 Hdtring ::=""" {Hex | Wildcard} """ H
748 Hgx:=Num|AIBICIDIEIF
749 Odtring ::=""" {Oct | Wildcard} """ O
750 Oqt ::= Hex Hex

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

752 CHar ::= /* REFERENCE - A character defined by the relevant CharacterString type. */

753 W]ldcard ::= AnyOne | AnyOrNone

754 A1nlyOne ::="?"

755 AryOrNone ::= "*"

708 D4taObjectReference ::= DataObjectldentifier { ComponentReference}

709 D4taObjectldentifier ::= TS_Parldentifier | TS_Constldentifier | TS_Varldentifier | TC_Varldentifier | FormalPafldentifier |
AYP_Identifier | PDU_Identifier |(CM Identifier | Varldentifier

710 CdgmponentReference ::= RecordRef | ArrayRef | BitRef

711 RerordRef ::= Dot (Componentldentifier | ComponentPosition)

712 Componentldentifier :;='ASP_Parldentifier | PDU_Fieldldentifier | CM_Parldentifier | ElemIdentifier | ASN1_Identifier

714 ComponentPosition,:=-(" Number ")"

715 ArfayRef ::= Dot,"["“*ComponentNumber "]"

716 ComponentNumber ::= Expression

717 BifRef ::=Dot (Bitldentifier | "[" BitNumber "]")

718 Bifldentifiér ::= Identifier

719 Bif{Number ::= Expression

720 OpCall ::= Opldentifier (ActualParList | "(" ")")

721 Opldentifier ::= TS_Opldentifier | TS_Procldentifier | PredefinedOpldentifier

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
710
711
715
717

Compone

Arecord referen
reference is cor
position) of the
preference to th|
number which i
starts with zero;|

ISO/IEC 8824-1
and sent over th
SEQUENCE ty

type.

::¥ Dot (Bitldentifier | "[" BitNumber "]")

Ce may be used to reference to a component of a data object of the type SEQUENCE, SET o CHOIC
structed using a dot notation, appending a dot and the name (component identifier)(or number (|

e component position. References to unnamed components are constructed by giving within pare

e underlying service-provider. TTCN therefore treats data objects of SET type in the same way as
be, i.e., referring to the components with number i always means-a reference to the ith field as dec

DataObjectReference ::= DataObjectldentifier { ComponentReference }

ntReference ::= RecordRef | ArrayRef | BitRef

RecordRef ::= Dot (Componentldentifier | ComponentPosition)

nen

bar"}"
ber—

d references

desired component to the data object identifier. The component identifier, if(defined, should

the position of the component within the type definition. By definition, theimplicit numbering of ¢
hence the third component has position number 2.

: 1994 defines SET types having unordered components. This is relevantonly if values of that type 3

© ISO/IEC

E. A record
component
be used in
ntheses the
omponents

re encoded

objects of

ared in the

After an ASP of] PDU or CM has been received, referring to the component with the index i will always return the same value.

There is no char

SYNTAX DEFINITION:

711 RecordR
712 Compong
714 Compong

EXAMP

ge of order of the elements in a SET by any operationyin TTCN.

f ::= Dot (Componentldentifier | ComponentPosition)
ntldentifier ::= ASP_Parldentifier | PDU_Fieldldentifier | CM_Parldentifier | Elemldentifier | ASN1_Identifie]
ntPosition ::= "(" Number ")"

Example

[LE 76 - Component record references

| type ::= SEQUENCE {
field_1 INTEGER,
field_2 BOOLEAN,

OCTET STRING }

If varl isjof 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

EXAMPLE 77 - PDU field references

XY_PDUtype ::= SEQUENCE

{

user_data OCTET STRING,

}

On a statement line that contains XY_PDUtype, the following could be written:
L? XY_PDU (buffer := XY_PDUtype.user_data)
in order 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 ref¢renced as
follpws:

ASP1_type.pdul.f.datal

ASPI1_type.pdul.f.data2

Sinfilarly the whole PDU field\f\may be referenced as:
ASP1_type.pdul.f

or the whole PDU may be’referenced as:
ASP1_type.pdui

It sijould be nated that the declarations used in this example could apply to both static chaining and dynamic chainfng, as the
diffprenceswbetween the two types of chaining are only visible in the constraints. Thus, the record reference is inflependent
of the variety of chaining used.

15.10.2.3 Array references

An array reference 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.

TION

SYNTAX DEFINI :

715 ArrayRef ::

= Dot "[" ComponentNumber "]"

716 ComponentNumber ::= Expression

EXAMPLE 79 - Component array references

Array_type ::= SEQUENCE OF {BOOLEAN}

If var2 is
sequence:
var2.
varl .|

15.10.2.4 Bitre

A bit reference
BITSTRING typ
the index notatio
shall evaluate to
(named bits) thet

SYNTAX DEFIN

of ASN.1 type Array_type, then the following could be written in order to refer to the first BOOLEAN, in|

0]

1-1]

ferences

may be used to reference particular bits within a BITSTRING type. For this purpose, data
e are assumed to be defined as SEQUENCE OF {BOOLEAN}. Thus, a bitreference may be constry
h as for array references. The leftmost bit has the index zero. An expression used as an index in a bi
a non-negative INTEGER. Alternatively, if cetain bits of a BITSFRING are associated with ar i
1 this identifier may be used to refer to the bit.

TION:

717 BitRef ::<
718 Bitldentif]
719 BitNumbe

EXAMPI

E 80 - Bit references

Dot (Bitldentifier | "["" BitNumber "]")
er ::= Identifier
r ::= Expression

B_type :i

= BIT STRING { ack(0), poll(3) }

This defin|
If b_str is
b_str.
b_str.
Note that

L

15.10.3 Referenices for data objects defined using tables

The same syntax
Structured Type
references in exal

Where a parametprficld or element is defined to include an item Wthh is a true substructure of a type deflned ina§
Type table, a reférence e ite C : e re eferen ! am

followed by a dot

es a BITSTRING type B_type where bit'zero is called “ack™ and bit three is called “poll”.
pf ASN.1 type B_type, then the following could be written:

2] :=FALSE

as defined imy15:10.2.2 shall be used to construct record references to components of ASPs, PDUs,

ck ;= TRUE

_str.poll := TRUE andbystr.[3] := TRUE both assign the value TRUE to the “poll” bit.

defined in“tabular form. Chaining of ASPs, PDUs, CMs and Structured Types in tabular form affe|
tly thessame way as it does for those defined in ASN.1.

© ISO/IEC

the

objects of
cted using

CMs and
cts record

$tructured

and the identifier of the item w1thm that Structure

r element

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.

110


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

© ISO/IEC

SYNTAX DEFINITION:

701 AssignmentList ::= "(" Assignment {Comma Assignment} ")"

702 Assignment ::= DataObjectReference ":=" Expression

ISO/IEC 9646-3: 1998 (E)

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.

EX

AMPLE 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)

Wien PDU A is successfully transmitted the contents of the Test Case Variables X and Y will\be zero, and field]

wi
B 4

15.104.2
If length-r
a) if the

b) if the
padded

Fill cha
"non (bla

NO!I (Zer

When an ynbounded (i.e., arbitrary length) string type variable is used on the left-hand side of an assignmen
bound to the value of the right-hand side withoutpadding. Padding is only necessary when the variable is of a fi

type.

| also contain zero. Upon receipt of PDU B the Test Case Variable Y would be assign€d,the contents of field2
nd the Test Case Variable X would be incremented.

Assignment rules for string types

estricted string types are used within an assignment the following, rules apply:

source string is shorter than that allowed by the destination string type, then the source string is| 1
ith fill characters up to the maximum size of the destination string type.

cters are:
) for all CharacterStrings;
) for BITSTRINGs, HEXSTRINGs and @QCTETSTRINGsS.

of PDU A
from PDU

destination string type is defined to be shorter than the source,stfing, the source string is truncated qn the right to the
maximujm length of the destination string type;

eft-aligned and

it shall become

Kked length string

15.10.5 (ilalifiers
An event hay be qualified by placing a Boolean expression enclosed in square brackets after the event. This qfialification shall
be taken tq mean that the statement is executed only if both the event matches and the qualifier evaluates to TRUE.

If both a qyalifier and an assignment are associated with the same event, then the qualifier shall appear first, an}
evaluated with the valuestholding before execution of the assignment.

SYNTAX DEFINITION:

681 Qu

lifier ::="'[" Expression "]"

15.10.6 E

yentdines with assignments and qualifiers

term in it being

An event may be associated with an assignment, a qualifier or both. If an event is associated with an assignment, the assignment
is executed only if the event matches. If an event is associated with a qualifier, the event may match only if the qualifier
evaluates to TRUE. If an event is associated with both, the event may match only 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,

© ISO/IEC

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:

1A[X=3]

PARTIAL_TREE

'B

Processin
B.

The OTHERWIS

an additional cotlldition for accepting any incoming event. If an assignment statement is used, th¢assignment will

only if all condi

bE event may be used together with qualifiers and/or assignments. If a qualifier is used; this Boolea

ons for matching the OTHERWISE are satisfied.

b these alternative SEND events the tester will send A only if the value of the variable X is 3. Otherwise it-will §end

h becomes
take place

it of

EXAMPLE 83 - Using OTHERWISE, qualifiers and assignments:.

PARTIAL TREE (PCO1:XSAP; PCO2:YSAP)

PCO1? A PASS

PCO2?B [X=2] INCONC

PCO1?7C PASS

PCO2? OTHERWISE [X<>2] (Reason:="X not equal 2") FAIL

PCO2? OTHERWISE (Reason:="X equals 2 but event not B") FAIL

Assume that no event is received at PCO1. Receipt of event B:at'\PCO2 when X=2 gives an inconclusive verdict. Receip
any other pvent at PCO2 when X<>2 results in a FAIL verdict and assigns a value of “X not equal 2” to the CharacterStfing
variable: Reason. If an event is received at PCO?2 that satisfies neither of these scenarios then the final OTHERWISE

match.

Events involving

for PDUs, as dei[;ribed above.

EXAMP
A_CP!A_
15.11 Pseudo-

It is permitted to
any associated ey

The meaning of

a) if only a qus

CMs occuring at CPs may also be‘associated with an assignment, a qualifier or both, in the same

E 84 - CMs associated with a‘qualifier
CM [X=2]
events

ise assignments, qualifiers and timer operations by themselves on a statement line in a behaviour tre
ent. These-stand-alone expressions are called pseudo-events.

uch a pseudo-event is as follows:

lifier’is specified: the qualifier is evaluated and execution continues with subsequent behaviour, if thg

evaluates to TRIIE; if it evaluates to FAL SE the next alternative is-attempted.If no-alternative exists, thenthis is-

€rror.

vill

manner as

e, without

e qualifier

h test case

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, and only if, the event matches and/or the qualifier evaluates to TRUE.

SYNTAX OEFINITION:

727 TimerOps ::= TimerOp {Comma TimerOp}
728 TimerOp ::= StartTimer | CancelTimer | ReadTimer

15.12.2 The START operation
The START operation is used to indicate that a timer should start running.
SYNTAX DEFINITION:

729 StaftTimer ::= START (Timerldentifier | FormalParldentifier) ["(" TimerValue ")"]

301 Tinjerldentifier ::= Identifier
731 TinjerValue ::= Expression

The optiongl timer value parameter shall be used if no default duration is given, or if it is desired to assign an ¢xpiry time (i.e.,
duration) for a timer that overrides the default value specified in the timép declarations.

Timer valugs shall be of type INTEGER. The test case writer shall engure that the optional timer value parametpr shall evaluate
to a positivg non-zero INTEGER. A test case error shall result if a\timer is started with a zero or negative valup.

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

When a timer duration is overridden, the new value appligs only to the current instance of the timer: any later START operations
for this timgr which do not specify a duration will us¢the duration stated in the timer declarations part.

EXAMPLE 85 - Uses of START timer:
the l“i are timer identifiers and the Vi are timer values:

START TO
START TO (VO0)
START T1, START T2 (V2)

The START operation may be applied to a running timer, in which case the timer is cancelled, reset and startgd. Any entry in
the timeout|list for this timer'shall be removed from the timeout list.

15.12.3 THe CANCEL operation
The CANCEL operation is used to stop a running timer.
SYNTAX DEFINFTTION:

730 CancelTimer ::= CANCEL [Timerldentifier | FormalParldentifier]
301 Timerldentifier ::= Identifier
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
is interpreted as having the time unit specified for the timer in its declaration. By convention, applying the READTIMER

operation on an

inactive timer will return the value zero.

SYNTAX DEFINITION:

732 ReadTim
301 Timerldq

er ::= READTIMER (Timerldentifier | FormalParldentifier) "(" DataObjectReference ")"

ntifier ::= Identifier

EXAMHLE 87 - Using READTIMER:

SITART TimerName (TimerVal)

7EVENT_A
+Tree_A
7EVENT_B
+Tree_B
7EVENT_C
READTIMER TimerName (CurrTime)
+Tree_C
ITIMEOUT TimerName

If EVEN
starting
use the v|

EXAMP
READT]

T_C is received prior to expiration of the timer-named by TimerName, the amount of time which has passed

he timer will be stored in the Test Case or Test Suite Variable CurrTime. The behaviour contained in Tree_C
hlue of this Test Suite or Test Case Variable.

LE 88 - READTIMER used in combination with other timer operations:
MER T1 (PASSED_TIME), CANCEL T1

READTIMER T1 (V1), START NEW_TIMER (V1)

15.13 The Al
15.13.1 Introd

'TACH construct

hiction

Trees may be atfached to other-trees by using the ATTACH construct, which has the syntax:

SYNTAX DEFIN

ITION:

696 Attach ::

= "+, TreeReference [ActualParList]

698 TreeRefq

rence ::= TestStepldentifier | Treeldentifier

© ISO/IEC

ince
may

699 ActualParList ::="(" ActualPar {Comma ActualPar} ")"

700 ActualPar ::= Value | PCO_Identifier | CP_Identifier | TimerIdentifier
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.
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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.
15.13.3 Tree attachment basics

Given a behaviour tree, itis pnceih]p todetach pqrtc of this-tree-in-the form-of separate-behaviour trees; e

points where a Test Step has been cut out of the original tree are indicated by the attach symbol ( + ) follo
assigned tp the Test Step.

Tt

Test Steps. The
wed by the name

EXAMPLE 89 - Partitioning a large tree into two smaller trees:

TQP_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

This operation can be performed not only on the main behaviour tree of the Test Case (the root tree) but also

n the Test Steps
detached ffom it. The attached tree will either be a local tree or a member of the Test Step Library.

Tree attachment can be defined in a more general way,than the mere re-insertion of complete Test Steps:

- An attgched tree need not contain full paths down to the leaves of the tree it is attached to (its calling tre|

subsequent behaviour common to all paths“of the attached tree may be specified in the calling tree, nam
subsequé¢nt to the attachment line.

¢). Rather, some
ely as behaviour

- Some |(even top level) lines of the jattached Test Step may again have the form +SOME_SUBTREE|
attachmgnt of further Test Steps:

calling for the
- Attach¢d Test Steps may b€ parameterized.

15.13.4 The meaning of tree-attachment

15.13.4.1 The following@.list defines the tree attachment execution semantics:

a) The {ttachment-line (e.g., +STEP) in the behaviour tree (e.g., TOP_TREE) is formally one (e.g., Ai) in gn ordered set of

alternatiyes:

LA A A
\‘.1,...,‘..,...,‘. v

1 n

Attaching STEP in this position means expanding the TOP_TREE by inserting the Test Step STEP’s top alternatives, e.g.,
(Bl’ s Bm) into this sequence, yielding a new sequence:

(A

P A(i-l)’Bl""’ "’An)

Bm’ A(i+ 1)
of alternatives. Any subsequent behaviour to the Bs will be attached together with them.
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EXAMPLE 90 - Expansion of a Test Step:

TOP_TREE
A
Al

+ STEP
A3 and

STEP
B1

B11
B2

is equivalent to:

TOP_TREE
A
Al
Bl
Bl11
B2
A3

© ISO/IEC

b) Any behavicur cnhcpqnpnt tothe £STEP line in the tree will become behaviour cnhcpr_}npnt to all the leaves of the attached

STEP expanddd into the tree;

EXAMPLE 91 - Subsequent behaviour to an ATTACH:

TOP_TREE
A
+ STEP

B]
and

STEP
D1

D11
D2

is equivalent to:

TOP_TREE
A
D1
D11
B
B2
B

¢) When an aftual parameter list is used on an ATTACH construct, then the actual parameter shall be substitutdd for each
corresponding| 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 dire¢tly within

that local trge;

2) Actual parameters on the ATTACH of aroot tree of a Test Step are substituted for all occurrences of the corfesponding

formals within the root tree and any local trees directlyswithin the Test Step;

3) When a|parameterized tree is attached:

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

B) each acjual parameter shall evaluate to:an element of its corresponding formal parameter type; and

C) formal $nd actual parameters of test steps shall be used in such a way that only valid TTCN is created by tgxtual sub-

stitution.

EXAMPILE 92 - Substitution of parameters:

L!CONrefy (M:=1)
+ STEP(U, M;2)

TOP_TREE (L:NSAP;U:TSAP)

and

STEP (PCO:TSAP; X,Y:INTEGER)
PCO?CONind (X: =7Y)

AR

is equivalent to:
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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
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 7A Al
2 +TEST_STEP_2(X)
3 +LOCAL(S)
LOCAL(F:INTEGER)
4 'B Bl
5 (TC_VAR:=F+Y) PASS
Detailed Comments:
When THST_STEPI is attached by a calling tree, all occurrences of the formal parameters X and Y within the entire Test Step (including within the
local treg LOCAL) will be replaced with the actuals provided. Note that formals X and Y are\not automatically substituted with actuals within
TEST_STEP2. However, the actual parameter value for formal X is substituted in the ATTACH construct "+TEST_STEP2(X)". This results in the
substitutipn of the actual parameter value X (in TEST_STEPI) for whatever formal paraméter appears in the declaration of TEST_§TEP2. Finally,
note that pctual parameter (constant) 5 is substituted for formal "F" when the tree LOCAL-is attached. This substitution takes place ponly within the
local tree

15.13.5 P3ssing parameterized constraints

Constraint§ may be passed as parameters to Test Steps. If the constraint has a formal parameter list then the cdnstraint shall be
passed toggther with an actual parameter list. The actual parameters of the constraint shall already be boungl 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 z1parameter. Note that the constraints, reference in STEP is not parameterized:

T(JP_TREE STER(PAR:A_PDU)

+ STEP(C1(3)) ! A_PDU PAR

15.13.6 Re¢cursive tree attachment

As tree attgchment works recursively (STEP may contain a +SOME_OTHER_TREE line) the tree expansiorn] semantics may
never lead fo 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

15.13.7 Tree attachment and Defaults

The expansion

f Defaults in a tree shall be completed before this tree is attached anywhere (see 15 18 5)

NOTE - Special ¢

15.14 Labels

A label may be
NOTE 1 - Whene

log in such a way

hre has to be taken where both tree attachment and Defaults are used in a behaviour description.

and the GOTO construct

blaced in the labels column on any statement line in the behaviour tree.
er an entry is executed in the behaviour tree for which a label is specified, that label should be{reeorded in the ¢

1 i 3 A f th T IRTe fthaot antey
that it can be associated with the record of the execution of that entry.

onformance

A GOTO to a label may be specified within a behaviour tree provided that the label is associated with the first jof a set of
alternatives, onq of which is an ancestor node of the point from which the GOTO is to bednade. A GOTO shall bq used only
for jumps within one tree, i.e., within a Test Case root tree, a Test Step tree a Default,treeor a local tree. As a copsequence,
each label used {n a GOTO construct shall be found within the same tree in which the GOTO is used. No GOTO shdll be made
to the first level jof alternatives of local trees, Test Steps or Defaults.
A GOTO shall rfot refer to a label prior to an ACTIVATE construct which issan‘ancestor node of the GOTO.
A GOTO shall be specified by placing an arrow ( -> ) or the keyword GOT®, followed by the name of the label, on g statement
line of its own i the behaviour tree.
SYNTAX DEFINITION:
695 GoTo :=|("->" 1 GOTO) Label
A label shall be inique within a tree. If a GOTO is executed, thé.Test Case shall proceed with the set of alternatives feferred to
by the label.
GOTOs shall alyays be unconditional and therefore always execute.
NOTE 2 - a Boolepn expression may be placed as the immédiate ancestor of a GOTO to gain the effect of a conditional jump.
EXAMPLE 97 - Use of GOTO
Test Case Dynamic Behaviour
Test Case Name GOTO_EX1
Group ¢ TTCN_EXAMPLES/GOTO_EXAMPLE1/
Purpose ¢ To illustrate’use of labels and GOTO.
Default :
Comments
Nr | Label Behaviour Description Constraints Ref Verdict | Compnents
1 LA 1A Al
2 LB B Bl
3 LB2 + B-tree
4| LC C D=1} Cl
2 LD ->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

executed. Then, the qualifier is evaluated. If the qualifier evaluates to TRUE, execution of the REPEAT construct is completed.
If not, the tree is executed again, followed by evaluation of the qualifier This pracess is repeated until the gualifier evaluates

to TRUE.

The REPHAT construct can always be executed and should be the last alternative of a series of TTCN-$tatethents at the same
level of inflentation, 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
Group : TTCN_EXAMPLES/REPEAT_EXAMPLE!/
Purpose ¢ To illustrate use of REPEAT.
Defaul
Comments
Nr | Iabel Behaviour Description Constraints Ref Verdict | Comments
1 (FLAG:=FALSE)
2 A Al
3 REPEAT STEPI1 (FLAG) UNZEIE [FLAG]
4 'D DI PASS
STEP1 (F:BOOLEAN)
5 7B (F:=TRUE) B1
?C(F:=FALSE)
6 Cl

Detaile§l Comments:
This exafnple describes a test that\is/capable of receiving an arbitrary number of C events at the lower tester PCO, until the awaitdd message B is

received

15.16 Tl:r Constraints Reference

15.16.1 P

This colunjnallows references to be made to a specific constraint placed on an ASP, PDU or CM. Such constraints are defined
in the constraints part (see clause 12, 13 and 14). The constraints reference shall be present in conjunction with SEND,
IMPLICIT SEND and RECEIVE. A constraints reference is optional if an ASP or CM has no parameters or if a PDU has no
fields. It shall not be present with any other kind of TTCN statement.

rpose of the Constraints Reference column

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 ActualC

refPar ::= Value

EXAMPLE 99 - A constraint reference without a parameter list:

N_SAP? CR_PDU CR1

15.16.2 Passing parameters in Constraint References

A constraint ref

behaviour tree.

The actual parameter list shall fulfil the following:
a) the numbey of actual parameters shall be the same as the number of formal parameters; and
b) each actuallparameter shall evaluate to either a value of its corresponding formal type or a mat¢hing symbol that
a value of that| formal type.

If a constraint is|passed as an actual parameter, and that constraint is declared with a formal parameter list, then the)
I(possibly nested) actual parameter list. All variables appearing in the parameter list shall be bound when the
e

shall also have
constraint is us

EXAMPLE 100 - A constraints reference with a parameter list:

. If an unbound variable is used then this is a test case error.

N|SAP? N_DATAreq D1(P1, CRI(P2))

Where D1 is a constraint on N_DATAreq with two parameters (actual\parameters P1 and CR1), and CR1 is a constraint \
one paranjeter (actual parameter P2).

15.16.3 Constraints and qualifiers and assignments

© ISO/IEC

brence may have an optional parameter list to allow the manipulation of specific constraint valuds from the

can match

constraint

vith

If an event is qualified and also has a constraints reference, this shall be interpreted as: the event matches if, and only if, both

the qualifier and|the constraint hold.

If an event is followed by an assignment and has a censtraints reference and/or a qualifier, then this shall be interpredted as: the

assignment is pefformed if, and only if, the event'oecurs according to the definition given above.

15.17 Verdicts

15.17.1 IntrodI]ction

Entries in the ve

dict column in Dynamic Behaviour tables shall be either

- a preliminary| result, which shall'be given in parentheses;
- or an explicit final verdict,

An entry, of either typesshall not occur on an empty line, or on the following TTCN statements:
a) an ATTACH construct;

b) a REPEAT 'constr et

¢) aGOTO;

d) an IMPLICIT SEND
SYNTAX DEFINITION:

674 Verdict
675 Pass::=
676 Fail ::=

.:= Pass | Fail | Inconclusive | Result
PASSIPI"("PASS")"I"("P")"
FAILIFI"("FAIL")"I"("F")"

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
assignment statement. Thus, it is a read-only variable, except for the changes to its value caused by entries in the verdict column

(as specified below).

If a prelimfnary result is to be specified in the verdict column it shall be one of the following:

a) (P) of (PASS), meaning that some aspect of the test purpose has been achieved;

b) (I) o (INCONC), meaning that something has occurred which makes the Test Case inconclusive for some aspect of the

test purpose;

¢) (F) of (FAIL), meaning that a protocol error has occurred or that some aspect of the te§tpurpose has resulted in failure.

NOTE 1 - BASS or P, FAIL or F and INCONC or I are keywords that are used in the verdicts column only. The predefindd identifiers pass,
fail, inconc pnd none are values that represent the possible contents of the predefined variable R¢ These predefined identiffiers are to be used

for testing the variable R in behaviour lines only.

Whenever ja preliminary result is recorded, because the corresponding entry in, the)behaviour tree is executed, then the value of
the predefiped Test Case Variable R shall be changed according to the following table:

Table 7 - Calculation of the Yariable R

Current Entry in verdict column

value of R | (PASS) (INCONC) (FAIL)
none pass inconc fail
pass pass inconc fail
inconc inconc inconc fail

fail fail fail fail

NOTE 2 - Thus, the order of precedence (lower— higher) is: N, P, I, F. Even if R has value fail it can be useful to record a preliminary result
of P or I in grder 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

not change the value of R.
15.17.3 Fipal verdict

If an explidit final verdict is.to be specified in the verdict column, it shall be one of the following:

a) P or PASS, mearing that a pass verdict is to be recorded;

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

c) F or FAIL,meaning that a fail verdict is to be recorded;

d) the predefimed-variable-R-meaning

which case a test case error is recorded instead of a final verdict.

¢ of R is none in
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Table 8 - Calculation of the final verdict R

Current Entry in verdict column

value of R | PASS INCONC FAIL R

none pass inconc fail *error*
pass pass inconc fail pass
inconc *error* inconc fail inconc
fail *error* *error* fail fail

Whenever, durif
compliance with
stable testing stq

NOTE 1 - The tery
is reached in an at

If the leaf of the
as for case d) ab

If an explicit fin
whether or not tly
is inconc then a
case error.

NOTE 2 - In such
15.17.4 Verdic

An OTHERWIS
match an invali

15.17.5 Verdic

In concurrent

te (e.g., the idle testing state).

hination of the Test Case caused by the specification of an explicit final verdict is necessary, for example, if thd

behaviour tree is reached without an explicit final verdict being specified, then the final verdict is d
pve (i.e., as if R had been put in the verdict column).

hl verdict other than R is to be recorded, then that verdict shall be compatedAvith the value in R to

g execution of a Test Case, an explicit final verdict is specified, then this terminates the Test
ISO/IEC 9646-2, an explicit final verdict should be specified only if the Test Case has returred td

ached Test Step when subsequent behaviour is specified in the calling tree.

ey are consistent. If R is fail then a final verdict of PASS or INCONC shall be regarded as incons
inal verdict of PASS shall be regarded as inconsistent. If there is ong-of these inconsistencies, ther

case, "Test Case Error" should be recorded in the conformance log:
and OTHERWISE

statement shall not lead to a PASS verdict. It should lead to a FAIL verdict, because the OTHERW
test event.

assignment in concurrent TTCN

CN, the final verdictis assigned by thecWITC, either explicitly in the verdict column or impl

consequence of MTC termination. Preliminary test results are maintained in the global result variable, which is ac
the MTC as the fest case variable R. The global resulf.variable is updated whenever a preliminary result or verdict i
in the verdict column by a matched MTC behaviour-line. If the MTC terminates without assigning an explicit verdio
verdict shall be determined as if R had been plaged in the verdict column (15.17.3 d).

b

In addition, eachh PTC shall record at least one preliminary result. This preliminary result is maintained in its 1
variable, which i} accessible to the PTC:asits test case variable R. When a preliminary result is assigned by a PTC, by
in the verdict colpmn of a matched PTClbehaviour line (whether or not the entry is in parentheses), both its local resul
and the global rdsult variable are updated using the algorithm specified in 15.17.2. In a PTC, an entry in the verdi
without parenthepes around itiSiniot a final verdict, but shall cause termination of the PTC if that behaviour line mat

Termination of the MTC before termination of all PTCs shall result in a test case error.

When the MTC
PTCusestheRv
a local result var

ises the'R variable in a Boolean expression or an assignment, it accesses the global result variablg

hriable in a Boolean expression or an assignment, it accesses its local result variable. The MTC may aj
bl

£
oTC-OT T

L - 4+l . . AALE, B 1 e A A -
ts-owirby-usmg-thepredefmed-testtase varrable MTE_R Tatter thamr R MTE R s of prede
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Case. For

a suitable

stable state

etermined

determine
stent; if R

it is a test

ISE could

citly as a

essible to
recorded

t, then the

cal result
any entry
t variable

Ct column

hes.

. When a

Iso access

ined type

R_TYPE. MTC_R is updated whenever a preliminary result is recorded in the verdict column by a matched MTC behaviour
line, but is unaffected by the preliminary results of PTCs. The MTC_R variable shall not be used in the verdict column.

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 common alternatives (+ their subsequent behaviour) as Default behaviour.
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The same effect, though less concisely, would be achieved by Test Step attachment (e.g., +DEFAULT) as an 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
All All Al
C + COMMON All
D A2 A2
A2 + COMMON B
C B B1
D Bl
B + COMMON
B1 + COMMON COMMON
C C
D D
C COMMON
D C
D

1: the complete set of al-

ternjatives.

No Defaul} behaviour shall be specified to a Default behaviour, i‘e., a Default may not have Default behav

2: explicit tree attach-
ment.

3: Default achieves the
same as ‘2.

iour itself. Tree

attachments shall not be used in Default behaviour trees, i.e., Default behaviour trees shall not attach Test Steps. Test Cases or
Test Steps fshall not be referred to as Defaults.

For the exgcution of a Test Case it is not necessary to expand Defaults everywhere in all the trees referring t¢ them. This can

be seen frgm an operational description of the meaning-of Defaults: in attempting to match a sequence of alt

ernatives (which

may need fepeated attempts), each time they all failed to match, the first level of alternatives of the Default behaviour are

attempted 3s well. If none of these matches either, the sequence is retried with the new states of timers and qu
concerned.|If there is a match in the Default, the-Default behaviour is pursued at that point.

To ensure that no subsequent behaviour will’loccur following the execution of a Default behaviour, the executi
Default treg, other than a RETURN fstatement, shall cause the termination of the test case. In order to
terminatior}, in a Default tree, every.leaf which has no verdict or preliminary result in the verdict column is imyj
with a verdict column entry of #R%} and every leaf which has a preliminary result in the verdict column has

result implicitly transformednto“a final verdict.

15.18.2 D¢fault References
Test Case gnd Test Step.behaviours reference a list of Default behaviours in the Default Library through the

the table header.

SYNTAX DEEINITION:

tues at all PCOs

on of a leaf of a
hccomplish this
licitly provided
hat preliminary

Default entry in

631 DefauttReferemce—="Drefauttidentifrer fActoatPartistt

Each reference in this list locates a Default by its unique identifier. The DefaultIdentifier shall be a reference to a Default 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:

SO/IEC

102.1
Test Case Dynamic Behaviour
Test Case Name : DEF_EXI
Group : TTCN_EXAMPLES/DEFAULT_EXAMPLE1/
Purpose : To illustrate the use of Defaults.
Default : DEFI1 (L)
Comments : The tree of example ** can be split into this Test Case with the Default behaviour DEF1.
Nr | Label Behaviour Description Constraints Ref Verdict ComrLents
1 [.! CONNECTrequest CR1 Request ...
2 L? CONNECTconfirm CCl1 ... Conffrm
3 L! DATArequest DTRI Send Dita
4 L? DATAindication DTI1 Receivel Data
5 L! DISCONNECTrequest DSC1 PASS Accept
102.2
Default Dynamic Behaviour
Default Namg : DEFI(X:XSAP)
Group : TTCN_EXAMPLES/DEFAULTS_LIB/DEFAULT _H
Objective ¢ Ilustration of a simple Default.
Comments
Nr | Label Behaviour Description Constraints Ref Verdict | Comments
1 X?DISCONNECTindication DSC2 INCONC Prenhature
NOTE - Syntacticglly, the Default behaviour of the second of the two tables in the above example attaches X?DISCONNECTindication as
an alternative to each of the L! and L? statements in the first table. However, attachment of the Default tree as an alternative to an Ij! statement
that always succeefls is meaningless.
15.18.3 The REHTURN statement
The RETURN sthtement is an extension-of the Default behaviour description capabilities. A RETURN statement shgll only be
used in a Defaulf tree. It shall have the-syntax:
When the Default expansion of.a\tree is performed, execution of a RETURN statement will cause processing to contjnue at the
first alternative i the set of alternatives that caused the Default behaviour to be attempted.
15.18.4 The AJTIVATE statement
The ACTIVATH stdtement allows the activation of one set of Default behaviours. Instead of being implicitly active for the
duration of the test'cdse, defaults may be activated sel ACTIVATE statement. Default behaviour thug activated

is attempted in the order in which it is specified by the ACTIVATE e.g., ACTIVATE (Def_1, Def_2) will cause Def_1 to be

executed before Def_2 when default behaviour is needed.

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) before any of the tree’s attached Test Steps are expanded.

The expanfion of Defaults 1s thus Tocal to a single tree and comprises the attachment of the Default tree to the bottom of every
set of alterpatives within the tree (except the top set of alternatives for any tree other than the root tree of a,Fgst Case).

Default expansion rules hold equally in the case where a set of alternatives contains an OTHERWISE ‘event.

EXIAMPLE 103 - Locality of a Default against a Test Step:

TOP_TREE STEP TOP_TREE
A B A
+ STEP C B

D E c

STIEP E
Default: STEP_DEF D

C

STEP_DEF

1: TQP_TREE attaches 2: STEP_DEF expanded 3: STEP expanded into
STER, which has the De- into STEP TOP_TREE
fault STEP_DEF

EXAMPLE 104 - Locality of a Default against a calling tree:

TQP_TREE
Default: TOP_DEF

+ STEP

TQP_DEF

TOP_TREE
A
+ STEP
E
E

TOP_TREE
A
B
C

STEP
B
C

1: TOP_TREE attaches

STEP. TOP_TREE has the

Default TOP_DEF

2: TOP_DEF expanded into

TOP_TREE

3: STEP expanded into
TOP_TREE
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EXAMPLE 105 - A case of cyclic tree attachment:

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
El C D
E— + STEP_1 E2
STEP_ D B
Defaultt DEF_2 E2 El
C
+ STEP_1
D
DEF 2
E2
1: STEP} 1 and STEP_2 attach each oth- 2: DEF_]1 expanded into 3: Afterone’expansion of the Default
er. STER 1 has Default DEF_1. STEP_2 STEP_1 and DEF_2 ex- STEP_2"and one expansion of the D
has Defaplt DEF_2.

NOTE 3 - such cyj

15.18.6 Tree A
If the ACTIVA]

tree expansion,

In this dynamic
with an ACTIV/

ACTIVATE of that list of default trees between eachalternative in the first level of alternatives and its subsequent

If a test step is
parameters and |

Since behaviour
step, tree attachr
assign a verdict)
being a RETUR]
into the outer co

The effect of ac

clic attachments are discouraged.

ttachment, Defaults, Activate and Return

[E operation is used within a test case, the semantics of defaults and tree attachment can only be
dynamically rathjer than statically. Indeed, the operational semantics of defaults in Annex B are specified in terms ¢

panded into STEP_2 fault’free STEP_1

ne level at a time.

emantic model, the specification of a list:0f"defaults in the header is equivalent to prefixing the beh
ATE of that list of default trees. In a test step, placing a default list in the header is equivalent to

attached which has no defaults_specified in the header, then the implied ACTIVATE operation
ence deactivate all defaults

subsequent to a tree attachment takes its defaults from the context of the calling tree rather than at
nent implies the insertion of an ACTIVATE after every non-terminating leaf node (i.e., one whic
to restore the defgulfs’to those of the context in which the attachment was made. In the case of thd
N, this implies ACTIVATE has to come before the RETURN to ensure that it takes effect before jun
htext.

mbination-of defaults and tree attachment is illustrated by the example test case shown in Examplg
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placing an
behaviour.
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ached test

does not
leaf node
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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 b4-b2 Default B3 B4 Defauit
g | Behaviour 1 o 0y g | Behaviour 1o 0ty L | Behaviowo¥ o bty
Description Description Description
X A D
+T1 B E
Y C F
zZ
+T2

This example test case is equivalent to the one shown in Example 107, in whichrthe list of defaults in the tes
been replafed by an ACTIVATE of the same list of defaults as the first TTCN statement of the behaviour treg.

EXAMPLE 107 - Alternative specification of example test case X-Defl using ACTIVATE

Test Case Dynamic Behaviour

Test Step Name :X-Def1

Group :

Purpase

Default

L Behaviour Cref
Description

ACTIVATE(D1,D2)
X
+T1
Y
Z
+T2

case header has

The procesping of an ACTIVATE sets the current default context. Progression to the next level of alternatives|attaches the list

of default tkees—in-the-curren

Thus, the evaluation of the example test case shown in Example 107 could progress as illustrated in Figure 8. Firstly, 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.

- dafanls 4 ot th +] 1l afals $a
TOCTaUTC COTIIUAT TOtTIU TIVAT IO VOT OT_ aItUT TIatrvesT
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X +T1
+T1 Y
Y +D1
Z P .D2
+T2 X matches
+D1
+D2
Default Context = D1, D2 Default Context = D1, D2
A ACTIVATE(D3,D4)
ACTIVATE(D3,D4) B
B ACTIVATE(D],D2)
ACTIVATE(D1,D2) Y
Y C
___—» —>
C ACTIVATE(D1,D2)
A matches
Expand +T] 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
VATEDT IR Default Context = D3, D4
+D3
Evaluat 1 +D4 Evaluate
valuate ACTIVA
ACTIVAT
Default Context = D3, D4 Y
+D1
+D2
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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 a

nd tree attachment.

EXAMPLE 108 - Example test case X-Def2 to illustrate the meaning of defaults and

The progre
the two ma

ACTIVATE
Test Case Dynamic Behaviour Test Step l?ynamnc
Behaviour
Test Step Name :X-Def2 Test Step Name :T
prﬂll? ) ppnll;\ L]
Purpose : Objective :
Default :D1 Default :D3
L Beha?'lo.u r Cref L Beha.Vlo.u " | Cref
Description Description
X Y
ACTIVATE(D2) Z
+T
S
+T
S

bsion of the evaluation of this test case is illustrated in Figure 9. This shows the progression of the ev
n paths of the test case, showing that the default context applicable to the first S is determined by t
whereas th¢ default context applicable to the second S is determined by the defaults specified in the test case h

these defaullt contexts for the S statements is affected by the preceding tree attachments.

Figure 9 begins by showing the effect of expanding the attachment of T at the first level of alternatives plus t
faults. If X matches, the evaluation progresses via the ACTIVATE(D2) to the second occurrence o
of T, with the default context changed to D2 and the\attachment of D2 appended at the same level of alternative

the initial

expanded,
default con
Y matches

hluation through
he ACTIVATE,
pader; neither of

he appending of
f the attachment
sas T. T is then

emembering to insert the two ACTIVATE statement to set the test step default context and then resfore the root tree

ext. These changes in the default.context are then shown in the next two stages of the evaluation, as
hnd then Z. The result is S with.an alternative of the attachment of D2 being evaluated in default c(

uming that first
ntext D2.

The alternalive path shown in Figure 9 starts with Y matching instead of X. This causes the progression into default context D3,

whereupon
with an altg

if Z matches the default'context is restored to be D1. Thus, what is reached down this path of the
rnative of the attachment of D1 being evaluated in default context D1.

progression is S
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Default Context = D1

X
ACTIVATE(D?2)
+T
S +T
Y S
ACTIVATE(D3) fF—————— | +D2
Z X matches
ACTHVATEDD amdcvatuate —
S ACTIVATE Default Context = D2
+D1
Expand T
Default Context = D1
Y matches Y
and evaluate ACTIVATE(DS)
ACTIVATE Z
A€TIVATE(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
v ACTIVATE
S S
+Dl +D2

Default Context = D2

Fisure9—Possibl omrof-evatmttonof ; =Pref2

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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To illustra

te this, the example test case given in Example 109 will be used.

The progrg

and theref

the RETURN statement is replaced by an ACTIVATE to restore thé-default context to D1, followed at the nex

L. Now, W

Then, if D
together w
to the statg
matches fo

EXAMPLE 109 - Example test case X-Def3 to illustrate the meaning of defaults and
Test Case Dynamic Behaviour Default Dynamic Behaviour
Test Step Name :X-Def3 Default Name :D1
Group : Test Step Name
Purpose : Objective
Default :D1
L Behaylo-ur Cref | V L Behaylo.ur Cref | V
Description Description
X C
Y P D
RETURN
E
F

re an ACTIVATE with no arguments is inserted after the{itst level of alternatives of the attached|

in which the label L was added. Evaluation will continue to cycle round this loop until either X
r a pass, or C, followed by E, matches for a fail.

ISO/IEC 9646-3: 1998 (E)

RETURN

ssion of the evaluation of this example test case is illustrated in Figur¢ 10. Firstly, the default tree D1 is attached at
the first level of alternatives of the root tree. D1 is then expanded. Since D1 ‘contains a RETURN statemen
complex ekpansion. The top event in the level of alternatives at which the attachment occurs is labelled with
Since the gttached tree is a default, its own internal default context is empty because defaults do not have th

t, this is a fairly
unique label, L.

pir own defaults,

tree. In addition

[ level by GOTO
hen this expanded tree is evaluated, if C matches, it\progresses to the ACTIVATE() statement tpgether with the
redundant jattachment of the default context, D1. The effect of evaluating the ACTIVATE() is to empty the]

default context.

matches, the ACTIVATE(D1) is evaluated to réstore the default context to D1. This leads to the GOTO statement
th another redundant attachment of the default context D1. The evaluation of the GOTO then returgs the processing

followed by Y,
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+D1

Default Context = D1
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Expand D1, inserting ACTIVATE()

and replacing RETURN with a

label, ACTIVATE(D1) and a GOTO

L: X
Y
C

ACTIVATE(Q

D
ACTIVATE(D1
GOTOL
E

-

Default Context = D1

C matches

D

E
+D1

ACTIVATE()

ACTIVATE(DY)

GOTOL

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 Defaults and CREATE

Default behaviour is 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

132


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

© ISO/IEC ISO/IEC 9646-3: 1998 (E)

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 i i 1

Tables maly be split at any location, i.e., in their header, body, or footer section. In all cases, the sections title (e.g., column
headers), shall be repeated on the next page. The complete header may or may not be repeated.

EXIAMPLE 110 - A continued Test Suite Parameters table:

Test Suite Parameter Declarations
Parameter Name Type PICS/PIXIT Ref Comments
PARI INTEGER PICS question aa,
PAR2 BOOLEAN PICS question bb
PAR3 IASString PIXIT question‘cc
Corjtinued on next page page n
Conptinued from previous page page n+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 dynami¢ behaviour tables
When it is hecessary to continue a dynamic behaviour table, then either of the following two mechanisms can [be used:
a) modularization,

where some part of the behaviour of the tree is specified as a library (non-local) Test Step, thereby modularizing the tree and
reducing|the amount of:behaviour for the current proforma to that which will fit on a single page, or

b) page fontinuation mechanism,

where, i the ease of a dynamic behaviour table, in order to aid alignment of indentation levels, the follgwing additional
informatjon’shall be presented:

1) thetevetof mdentatiomtenclosedmrsquare brackets)of the tast TTENstatement before the page sptit occurs, 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 Introduction

This annex defir
and a machine p
of an easily ung
TTCN.MP addr

a) to provide
b) toactasa
¢) to ease aut
d) other mach
NOTE - Automats

This annex also

A.2 Convent

A.2.1 Syntactic metanotation
s the metanotation used to specify the extendedform of BNF grammar for TTCN (henceforth calle

Table A.1 defing

In the metanotat

a formal syntax for TTCN in BNF;

bmated derivation of ETSs from ATSs;

defines the static semantics for both TTCN.GR and TTCN.MP.

es the syntax and the static semantics of TTCN. There are two forms of TTCN, a graphical form.(
ocessable form (TTCN.MP). For the human user the graphical form of TTCN, the TTCN.GR, takes
erstood visual interpretation. However, TTCN.GR does not readily lend itself to maching proce
sses this problem and serves the following purposes:

ransfer syntax;

ine processing.
d derivation of ETSs is outside the scope of this part of ISO/IEC 9646.

ions for the syntax description

Table A.9 - The TTCN.MP Syntactic Metanotation

= 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

© ISO/IEC

CN.GR)
advantage
ssing. The

d BNF):

on; Concatenation binds more tightly than the alternative operator. Hence “abc def | ghi jk1” is eq
kN

“(abc def) I (ghi

Tivalent to

A.2.2 TTCN.MP syntax definitions
A.2.2.1 Complete tables defined in TTCN.GR are represented in TTCN.MP by productions of the kind:

$Begin KEYWORD $End_KEYWORD

EXAMPLE A.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:
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Begin doe

s not appear in the opening keyword.

EXAMPLE A.112 - TS_PARGdcl ::= $TS_PARdcl TS_PARid TS_PARtype PICS_PIXIT [Comment] $End_TS_PARdcl

A.2.2.3 Individual

racantad hy

o ran .
Cavpivstinwl Uy .

$KEYWORD ... ... ... ... ... s

There is no closing keyword.
EXAMPLE A.113 - TS_Parlid ::= $TS_Parld TS_Parldentifier
EXAMPLE A.114 - TS_Parlidentifier ::= Identifier

A224 S

ets of tables, up to and including the test suite_are represented hy productions of the kind:

A2.25 A

expressioi].

EXAM

A.2.2.6 W
cases in W
identifier
are space §

$KEYWORD ... ... ... ... ... $End_KEYWORD
PLE A.115 - ASP_TypeDefs ::= SASP_TypeDefs [TTCN_ASP_TypeDefs] [ASNi_ASP_ TypeD)

$End_ASP_TypeDefs

11 other productions defining non-terminal symbols have no keywords at the beginning or the end

PLE A.116 - Timerldentifier ::= Identifier

(hen parsing TTCN.MP, any symbol not allowed within an identifier may~denote the end of an id
hich it is necessary to insert a meaningless character at the end of anidentifier in order to separat
r keyword (e.g. when an identifier is followed by a keyword such asBY or OR) then the recomm
nd tab characters.

lefs]
pf the right-hand
entifier. In those

e it from another
ended separators
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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] $End_TTCN_Module
3 TTCN_Moduleld ::=$TTCN_Moduleld TTCN_Moduleldentifier
4 TTCN_Moduleldentifier ::= Identifier

A.3.2.1 TTCN|Module Overview Part

5

A.3.2.1.1 TTCN Module Exports

6

10
11
12
13

14
15

16

17
18

TTCN_ModuleOverviewPart ::= $TTCN_ModuleOverviewPart TTCN_ModuleExports [TTCN_ModuleStructure]
[TestCaselndex] [TestStepIndex] [Defaultindex] $End_TTCN_ModuleOverviewPart

TTCN_ModuleExports ::= $Begin_TTCN_ModuleExports TTCN_Moduleld [TTCN_ModuleRef] [TTCN_ModuleQbjective]
[StandardsRef] [PICSref] [PIXITref] [TestMethods] [Comment] ExportedObjects [Comment],$End_TTCN_ModuleExports

TTCN_ModuleRef ::= $STTCN_ModuleRef BoundedFreeText

TTCN_ModuleObjective ::= STTCN_ModuleObjective BoundedFreeText

ExporteflObjects ::= $ExportedObjects {ExportedObject} $End_ExportedObjects

ExporteflObject ::= $ExportedObject Objectld ObjectType [Sourcelnfo}[Gomment] $End_ExportedObject
Objectld ::= $Objectld ObjectIdentifier

Objectldentifier ::= Identifier | ObjectTypeReference

ObjectTlypeReference ::= Identifier "[" Identifier "]"

/* STATIIC SEMANTICS - The first Identifier is a NamedNumber, or-an Enumeration and the Identifier contained in brackets is the name of the
corresponding type. */

ObjectTlype ::= $ObjectType TTCN_ObjectType
TTCN_ObjectType ::= SimpleType_Object | StructType_Object | ASN1_Type_Object | TS_Op_Object | TS_Pro¢_Object |
TS_Par| Object | SelectExpr_Object | TS_Const_Object | TS_Var_Object | TC_Var_Object | PCO_Type_Objec
PCO_Opject | 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_(M_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_Dbject |
NamedNumber_Objéct | Enumeration_Object

Sourcelnfo ::= $Sourcelnfo (Sourceldentifier | ObjectDirective)
/* STATIC SEMANTICS - The Sourceldentifier is the name of the original source object . */

Sourceldentifier ::= Suiteldentifier | TTCN_Moduleldentifier
ObjectDirective ::= 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 Declaration

27
28
29
30
31

32
33
34
35
36
37
38

A.3.3 Test suite

39

40
41

A.3.3.1 The Test Suite Overview

42

A.3.3.2 Tgst Suite Index

43

A.3.3.2.1 The Imported Object Info

44
45
46
47

ExternalObjects ::= $Begin_ExternalObjects [ExternalGroupld] {ExternalObject}+ [Comment] $End_ExternalObjects
ExternalGroupld ::= $ExternalGroupld ExternalGroupldentifier

ExternalGroupldentifier ::= Identifier

ExternalObject ::= $ExternalObject ExternalObjectld ObjectType [Comment] $End_ExternalObject

ExternalObjectld ::= $ExternalObjectld ExternalObjectIdentifier

ExternalObjectldentifier ::= Objectldentifier | TS_Opld&ParList | ConsId&ParList | TestStepId&ParList

InpportDeclarations ::= $ImportDeclarations {ImportsOrGroup}+ $End_ImportDeclarations
InmpportsOrGroup ::= Imports | ImportsGroup

ImportsGroup ::= $ImportsGroup ImportsGroupld {ImportsOrGroup}+ $End_ImportsGroup
ImportsGroupld ::= $ImportsGroupld ImportsGroupldentifier

Injports ::= $Begin_Imports Sourceld [ImportsGroupRef] [SourceRef] [StandardsRef] [Comiment] ImportedObjects [Comment]
nd_Imports

Squrceld ::= $Sourceld Sourceldentifier

InjportsGroupRef ::= $ImportsGroupRef ImportsGroupReference

InmportsGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’?] {ImportsGroupldentifier “/”’}
ImjportsGroupldentifier ::= Identifier

SdurceRef ::= $SourceRef BoundedFreeText

InjportedObjects ::= $ImportedObjects {ImportedObject }+ $End_ImportedObjects

InfportedObject ::= $ImportedObject Objectld ObjectTypé [Sourcelnfo] [Comment] $End_ImportedObject

Sujte ::= $Suite Suiteld SuiteOverviewPart [ImpostPart] DeclarationsPart ConstraintsPart DynamicPart $End_Shite
/* $TATIC SEMANTICS - Suiteld shall be the same.as'the Suiteld declared in TestSuiteStructure table (Suite Structure). */

Sujteld ::= $Suiteld Suiteldentifier

Sujteldentifier ::= Identifier

SufteOverviewPart::= $SuiteQverviewPart [TestSuiteIndex] SuiteStructure TestCaseIndex [TestStepIndex] [DefaultIndex]
[TgstSuiteExports] $End. SuiteOverviewPart

TestSuiteIndex.i="$Begin_TestSuiteIndex {ObjectInfo} [Comment] $End_TestSuiteIndex

ObjectInfo ::= $ObjectInfo Objectld ObjectType Sourceld OrigObjectld [PageNum] [Comment] $End_Object]nfo

PageNum ::= $PageNum PageNumber
PageNumber ::= Number
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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epGroup. */

roup. */

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
57 TestCaselndex ::= $Begin_TestCaseIndex {[CollComment] Caselndex }+ [Comment] $End_TestCaseIndex
/* NOTE - Collective comments may be used in this table according to Figure 2. */
58 CollCompment ::= $CollComment [BoundedFreeText]
59 Caselndek ::= $CaseIndex TestGroupRef TestCaseld SelExprld Description $End_CaseIndex
/* STATIQ SEMANTICS - Test Cases shall be listed in the order that they exist in the dynamic part. */
/* STATIQ SEMANTICS - An explicit TestGroupReference shall be provided for the first TestCase of each TestGroup. */
/* STATIQ SEMANTICS - An explicit TestGroupReference shall be provided for each TestCase that immediately folletvs a TestGroup. */
60 Descriptipn ::= $Description BoundedFreeText
A.3.3.5 Test Stdp Index
61 TestSteplhdex ::= $Begin_TestStepIndex {[CollComment] StepIndex} [Comment] $Endy TestStepIndex
/* NOTE -|Collective comments may be used in this table according to Figure 2. */
62  StepIndey ::= $StepIndex TestStepRef TestStepld Description $End_StepIndex
/* STATI(Q SEMANTICS - TestStepld shall not include a formal parameter list. */
/* STATIQ SEMANTICS - Test Steps shall be listed in the order that they exist in.the dynamic part. */
/* STATIQ SEMANTICS - An explicit TestStepGroupReference shall be provided“for the first TestStep of each TestStepGroup. */
/* STATI( SEMANTICS - An explicit TestStepGroupReference shall be proyided for each TestStep that immediately follows a TestS
A.3.3.6 Default [[ndex
63  DefaultInflex ::= $Begin_DefaultIndex {[CollComment] DefIndex} [Comment] $End_DefaultIndex
/* NOTE - [Collective comments may be used in this table accordihg to Figure 2. */
64  DefIndex |::= $DefIndex DefaultRef Defaultld Description $End_DefIndex
/* STATIQ SEMANTICS - Defaultld shall not include a formal parameter list. */
/* STATIQ SEMANTICS - Defaults shall be listéd'in/the order that they exist in the dynamic part. */
/* STATIQSEMANTICS - An explicit DefaultGroupReference shall be provided for the first Default of each DefaultGroup. */
/* STATIQSEMANTICS - An explicit DefaultGroupReference shall be provided for eachDefault that immediately follows a DefaultG
A.3.3.7 Test Suite Exports
65  TestSuiteExports::= $Begin. TestSuiteExports ExportedObjects [Comment] $End_TestSuiteExports
A.3.3.8 The Import Part
66  ImportPait ::= $ImpertPart ImportDeclarations $End_ImportPart
A.3.3.9 The Decjarations Part

67 DeclarationsPart ::= $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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A.3.3.10.3 Simple Type Definitions
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A.3.3.10.4|Structured Type Definitions

91
92
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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. */
SimpleTypeGroupRef ::= $SimpleTypeGroupRef SimpleTypeGroupReference

ps

Simple ne oupReference = elden e [TCN_Moduleldent
SimpleTypeGroupldentifier ::= Identifier

SimpleTypeDef ::= $SimpleTypeDef SimpleTypeld SimpleTypeDefinition [PDU_FieldEncoding] [Comiment]
$End_SimpleTypeDef

Si
Si
SimpleTypeDefinition ::= $SimpleTypeDefinition Type&Restriction

/* §TATIC SEMANTICS - There shall be no recursive references (neither directly nor indirectly)(im Type&Restriction. */

ppleTypeld ::= $SimpleTypeld SimpleTypeldentifier

—

—

mpleTypeldentifier ::= Identifier

4

Type&Restriction ::= Type [Restriction]

/* §TATIC SEMANTICS - Type shall be either PredefinedType or SimpleType. */

Restriction ::= LengthRestriction | IntegerRange | SimpleValueList

/* §TATIC SEMANTICS - The set of values defined by Restriction shall be a.{rué subset of the values of the base type. */
LengthRestriction ::= SingleTypeLength | RangeTypeLength

/* §TATIC SEMANTICS - LengthRestriction shall be provided only when the base type is a string type (i.e., BITSTRING, HEXSTRING,
OC[FETSTRING or CharacterString) or derived from a string type. %/
S
RamgeTypeLength ::= "[" LowerTypeBound To UppérTypeBound "]"

/* §TATIC SEMANTICS - LowerTypeBound shall be dnon-negative number. */

/* §JTATIC SEMANTICS - LowerTypeBound shall be'less than UpperTypeBound. */

—

ngleTypeLength ::= "[" Number "]"

Int¢gerRange ::= "(" LowerTypeBound To UpperTypeBound ")"
/* §TATIC SEMANTICS - LowerTypeBound'shall be less than UpperTypeBound. */

LoyerTypeBound ::= [Minus] Number | Minus INFINITY
UpperTypeBound ::= [Minus\Number | INFINITY
To}:=TO|".."

SinjpleValueList ::=¢("fMinus] LiteralValue {Comma [Minus] LiteralValue} ")"
/* SITATIC SEMANTICS - If Minus is used in SimpleValueList then LiteralValue shall be a number. */
/* S[FATIC SEMANTICS - The LiteralValues shall be of the base type and shall be a true subset of the values defined by the base type. */

StryctTypeDefs ::= $StructTypeDefs {StructTypeDefOrGroup}+ $End_StructTypeDefs

StructTypeDefOrGroup ::= StructTypeDef | StructTypeGroup
StructTypeGroup ::= $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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A.3.3.10.5 ASN.1 Type Definitions
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114
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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 ::= $ElemDcl Elemld ElemType [PDU_FieldEncoding] [Comment] $End_ElemDcl

Elemld ::= $Elemld ElemId&Fullld

ElemId&Fullld ::= Elemldentifier [Fullldentifier]

Elemlddntifier ::= Identifier

ElemType ::= $ElemType Type&Attributes
/* STAT]C SEMANTICS - There shall be no recursive references (neither directly nor indirectly) in Type& Attributes. */
/* STAT]C SEMANTICS - A structure element Type shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier, or PDU. */

ASN1_TypeDefs ::= SASN1_TypeDefs { ASN1_TypeDefOrGroup}+ $End_ASN1_TypeDéfs
ASNI1_TypeDefOrGroup ::= ASN1_TypeDef | ASN1_TypeGroup

ASN1_TypeGroup ::= $ASN1_TypeGroup ASN1_TypeGroupld {ASN1_TypeDefOrGroup }+ $End_ASN1_TypeGroup
ASN1_TypeGroupld ::= $ASN1_TypeGroupld ASN1_TypeGroupldentifier

ASNI1_TypeDef ::= $Begin_ASN1_TypeDef ASN1_Typeld [ASN1_TypeGroupRef] [EncVariationld] [Comment]
ASN1_TypeDefinition [Comment] $SEnd_ASN1_TypeDef

ASN1_Typeld ::= $ASN1_Typeld ASN1_Typeld&Fullld

ASNI1_Typeld&Fullld ::= ASN1_Typeldentifier [Fullldentifieg]

ASN1_Typeldentifier ::= Identifier

ASN1_TypeGroupRef ::= $ASN1_TypeGroupRef ASN1_TypeGroupReference

ASN1_TypeGroupReference ::= [(Suiteldentifier | TFCN_Moduleldentifier) “/”’] { ASN1_TypeGroupldentifier “/”’}
ASN1_TypeGroupldentifier ::= Identifier

ASN1_TypeDefinition ::= $ASN1_TypeDefinition ASN1_Type&LocalTypes $End_ASN1_TypeDefinition

ASN1_Type&LocalTypes ::= ASN1_Type {ASN1_LocalType}
/* STATIC SEMANTICS - Types referred to from the ASN1_Type 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 (i.e., ASN1_LocalTypes) in the same table, following the first type dlefinition. */
/* STATIC SEMANTICS - ASN13LocalTypes shall not be used in other parts of the test suite. */
ASN1_Type ::= Type

/* REFERENCE - Whese\Type is a non-terminal defined in ISO/IEC 8824-1: 1994:

Type :i= BuiltinType | ReferencedType | ConstrainedType

For the pyirposes of TTCN, the production in ISO/IEC 8824-1: 1994 which states:

SubtypeElements ::= SingleValue | ConstrainedSubtype | ValueRange | PermittedAlphabet | SizeConstraint | TypeConf§traint |
InnerTypeConstraint

is redefined 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 |


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

© ISO/IEC

EmbeddedPDUType |
EnumeratedType |
External Type |
InstanceOfType |
IntegerType |
NullType |
ObjectClassFieldType |
ObjectldentifierType |
OctetStringType |
RealType |
SequenceType |
SequenceOfType |

ISO/IEC 9646-3: 1998 (E)

SetType |
SetOfType |
TaggedType

RdferencedType ::=

DefinedType |
UsefulType |
SlectionType |
TypeFromObject |
ValueSetFromObjects

RdfinedType ::=

Externaltypereference |
typereference |
ParameterizedType |

ParameterizedValueSetType

Elgments ::=

SubtypeElements |
ObjectSetElements |
“(* ElementSetSpec “)”

ard redefined to be

BuiltinValue ::=

BitStringType |
BooleanType |
CharacterStringType |
ChoiceType |
EmbeddedPDUType |
EnumeratedType4
External Type |
IntegerType\l
NullType'l
ObjectidentifierType |
OctetStringType |
RealType |
SequenceType |
SequenceOfType |

SetType-
SetOfType |
TaggedType

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 ASN.1 Type Definitions by Reference

124
125

126
127

128
129

130
131

132
133

A.3.3.10.7 Test $uite Operation Definitions

134
135
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137
138
139

140
141

142
143
144
145
146

142

ASNI1_TypeRefsOrGroup ::= ASNI_TypeRefs TASNI_TypeRefsGroup

ASNI1_TypeRefsGroup ::= $ASN1_TypeRefsGroup ASN1_TypeRefsGroupld {ASN1_TypeRefsOrGroup}+
$End_ASN1_TypeRefsGroup

ASNI1_TypeRefsGroupld ::= $ASN1_TypeRefsGroupld ASN1_TypeGroupldentifier

ASNI1_TylpeRefs ::= $Begin_ASN1_TypeRefs [ASN1_TypeRefsGroupRef] {[CollComment] ASN1_TypeRef}+ [Comment]
$End_ASN1_TypeRefs

/* NOTE - [Collective comments may be used in this table according to Figure 2. */
ASNI_TypeRefsGroupRef ::= $ASN1_TypeRefsGroupRef ASN1_TypeGroupReference

ASNI_TypeRef ::= $ASN1_TypeRef ASN1_Typeld ASN1_TypeReference ASN1_Moduleld [EncVariationld] [Comnjent]
$End_ASN1_TypeRef
/* STATIQSEMANTICS - ASN1_Typeld shall not be specified with a Fullldentifier. */

ASNI1_TypeReference ::= $ASN1_TypeReference TypeReference
TypeRefefence ::= typereference

/* REFERENCE - Where typereference is a non-terminal defined in ISO/IEC 8824-1: 1994. */

/* STATIC|SEMANTICS - If the ASN.1 type definition has a reference to.another type in the same ASN.1 Module, the referenced type |s implicitly
imported (ij the same way as for a TTCN module). */

ASN1_M¢duleld ::= $ASN1_Moduleld ASN1_Moduleldetifier
ASNI1_Mgoduleldentifier ::= Moduleldentifier

/* REFERHNCE - Where Moduleldentifier is a non-terminal defined in ISO/IEC 8824-1: 1994. */
/* STATIC|SEMANTICS - Moduleldentifier shall bejunique within the domain of interest. */

TS_OpDefs ::= $TS_OpDefs {TS_OpDefOrGroup }+ $End_TS_OpDefs

TS_OpDefOrGroup ::= TS_OpDef"TS_OpDefGroup

TS_OpDe{Group ::= $TS_OpDefGroup TS_OpDefGroupld {TS_OpDefOrGroup}+ $End_TS_OpDefGroup
TS_OpDefGroupld ::= $TS-OpDefGroupld TS_OpDefGroupldentifier

TS_OpDefGroupldertifier ::= Identifier

TS_OpDef ::= $Begin_TS_OpDef TS_Opld [TS_OpGroupRef] TS_OpResult [Comment] TS_OpDescription [Commeft]
$End_TS|OpDef

TS_Opld :}=$FS—Opld-TS—Opld&Parkist
TS_Opld&ParList ::= TS_Opldentifier [FormalParList]

/* STATIC SEMANTICS - A Test Suite Operation formal parameter Type shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or
ASP_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_ProcDefGroup TS_ProcDefGroupld {TS_ProcDefOrGroup }+ $End
151 TS_ProcDefGroupld ::= $TS_ProcDefGroupld TS_ProcDefGroupldentifier
152 TS_ProcDefGroupldentifier ::= Identifier

153 TS_ProcDef ::= $Begin T ription [Comment]
$Hnd_TS_ProcDef

*

/
nedted. They may be carried within TTCN.MP but shall be removed before parsing the TTCN.MP. */

154 TS Procld ::= $TS_Procld TS_Procld&ParList
155 T§ Procld&ParList ::= TS_Procldentifier [FormalParList]

LEXICAL REQUIREMENT - Comments may be embedded within TS_ProcDescription by enclosing them within /#**.and|"*/" but may not be

/* $TATIC SEMANTICS - A procedural Test Suite Operation formal parameter Type shall be a Predefined Fype, TS_Typeldent|fier, PDU_Identifier

or ASP_Identifier, or the meta-type PDU*/
156 TS Procldentifier ::= Identifier
157 TY_ProcGroupRef ::= $TS_ProcGroupRef TS_ProcGroupReference
158 TY_ProcGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/"]NFS_ProcGroupldentifier “/”’}
159 TY_ProcGroupldentifier ::= Identifier
160 TS| ProcResult ::= $TS_ProcResult TypeOrPDU

/* §TATIC SEMANTICS - TypeOrPDU shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or ASP_Identifier, or the meta-type PDU. */

161 TS| ProcDescription ::= $TS_ProcDescription TS_OpProcDef $End_TS_ProcDescription
162 TS| OpProcDef ::= [VarBlock] ProcStatement

/* NOTE - Comments are allowed within TS_OpProcDef, starting with “/*”” and ending with “*/”, but it is assumed that these conments are removed

befpre the syntax is parsed. Hence the BNF does not include,the syntax of such embedded comments. */
163 VafBlock ::= VAR VarDcls ENDVAR
164 VatDcls ::= {VarDcl SemiColon}
165 VafDcl ::= [STATIC] Varldentifiers Colon TypeOrPDU [Colon Value]
166 Vafldentifiers ::= Varldentifier {Comma Varldentifier}
167 Vafldentifier ::= Identifier
168 PrqcStatement ::= ReturnValueStatement | Assignment | IfStatement | WhileLoop | CaseStatement | ProcBlock
169 RefurnValueStatement';;Z RETURNVALUE Expression
170 IfSfatement ::= IF,Expression THEN {ProcStatement SemiColon}+ [ELSE {ProcStatement SemiColon}+] ENIDIF
171 WHileLoop ::&£ WHILE Expression DO {ProcStatement SemiColon}+ ENDWHILE

172 CageStatement ::= CASE Expression OF {CaseClause SemiColon}+ [ELSE {ProcStatement SemiColon}+] ENDCASE

173 CageClduse ::= IntegerLabel Colon ProcStatement
174 IntegerLabel ::= Number | TS_Parldentifier | TS_Constldentifier
175 ProcBlock ::= 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 TS_ParDclsOrGroup ::= TS_ParDcls | TS_ParDclsGroup
178 TS_ParDclsGroup ::= $TS_ParDclsGroup TS_ParDclsGroupld {TS_ParDclsOrGroup}+ $End_TS_ParDclsGroup
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A.3.3.11.3 Test [Case Selection Expression Definitions
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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_ParId TS_Parldentifier

TS_Parldentifier ::= Identifier

TS_ParType ::= $TS_ParType TypeOrPDU
/* STATIQ SEMANTICS - TypeOrPDU shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or ASP_Identifier, or the meta{type PDU. */

TS_ParD¢fault ::= $TS_ParDefault [DefaultValue]

DefaultValue ::= Expression
/* STATIQ SEMANTICS - DefaultValue shall not contain TS_Variables or TC_Variables and shall resolye-to a constant value. */
/* OPERAJITIONAL SEMANTICS - DefaultValue shall evaluate to an element of its declared type. */

PICS_PIXITref ::= $PICS_PIXITref BoundedFreeText

SelectExprDefsOrGroup ::= SelectExprDefs | SelectExprDefsGroup

SelectExgrDefsGroup ::= $SelectExprDefsGroup SelectExprDefsGroupld {SelectExprDefsOrGroup }+
$End_SelectExprDefsGroup

SelectExgrDefsGroupld ::= $SelectExprDefsGroupld SelectExprDefsGroupldentifier
SelectExgrDefsGroupldentifier ::= Identifier

SelectExgrDefs ::= $Begin_SelectExprDefs [SelectExprGroupRef] {[CollComment] SelectExprDef}+ [Comment]
$End_SelectExprDefs

/* NOTE -|Collective comments may be used in this table-according to Figure 2. */

SelectExprGroupRef ::= $SelectExprGroupRéf SelectExprGroupReference

SelectExprGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {SelectExprGroupldentifier “/”}

SelectExprGroupldentifier ::= Identifier

SelectExgjrDef ::= $SelectExprDef-SelectExprld SelectExpr [Comment] $End_SelectExprDef
SelectExprld ::= $SelectExprld,SelectExprldentifier

SelectExprldentifier ::= Identifier

SelectExpr ::= $SelectExpr SelectionExpression

Selectionxpression::= Expression

/* STATIQSEMANTICS - SelectionExpression shall only contain LiteralValues, TS_Parldentifiers, TS_ConstIdentifiers and
SelectExpr|dentifiers*/

/* OPERATIONAL SEMANTICS - SelectionExpression shall evaluate to a specific BOOLEAN value. */

/* STATIC SEMANTICS - Expression shall not recursively refer (neither directly nor indirectly) to the SelExprldentifier being defined by that
Expression. */

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 TS_ConstDclsOrGroup ::= TS_ConstDcls | TS_ConstDclsGroup
207 TS_ConstDclsGroup ::= $TS_ConstDclsGroup TS_ConstDclsGroupld {TS_ConstDclsOrGroup}+ $End_TS_ConstDclsGroup
208 TS_ConstDclsGroupld ::= $TS_ConstDclsGroupld TS_ConstDclsGroupldentifier
209 TS_ConstDclsGroupldentifier ::= Identifier

210 TS_ConstDcls ::= $Begin_TS_ConstDcls [TS_ConstGroupRef] {[CollIComment] TS_ConstDcl }+ [Comment]
$End_TS_ConstDcls

/* NOTE - Collective comments may be used in this table according to Figure 2. */
_ConstGroupRef ::= $TS_ConstGroupRef TS_ConstGroupReference
_ConstGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] {TS_ConstGroupldentifier “/}'}

211
212
213
214
215
216
217

_ConstGroupldentifier ::= Identifier
_ConstDcl ::= $TS_ConstDcl TS_Constld TS_ConstType TS_ConstValue [Comment] $End._TS_ ConstDq
_Constld ::= $TS_ConstId TS_Constldentifier

_Constldentifier ::= Identifier

_ConstType ::= $TS_ConstType Type
TATIC SEMANTICS - Type shall not be a structured type, PDU type, ASP type or CM-type expressed in tabular form. *

218
219

_ConstValue ::= $TS_ConstValue DeclarationValue

clarationValue ::= Expression

TATIC SEMANTICS - DeclarationValue shall not contain TS_Variables or, TC_Variables and shall resolve to a constant yalue. */
PERATIONAL SEMANTICS - DeclarationValue shall evaluate to an.¢lement of its declared type. */
Test Suite Constant Declarations by Reference

_ConstRefsOrGroup ::= TS_ConstRefs | TS_ConstRefsGroup
ConstRefsGroup ::= $TS_ConstRefsGroup TS_€onstRefsGroupld { TS_ConstRefsOrGroup}+ $End_TS_[ConstRefsGroup
ConstRefsGroupld ::= $TS_ConstRefsGroupld TS_ConstRefsGroupldentifier

220
221
222
223
224

ConstRefsGroupldentifier ::= Identifier
ConstRefs ::= $Begin_TS_ConstRefs{FS_ConstRefsGroupRef] {[CollComment] TS_ConstRef}+ [Comme¢nt]
nd_TS_ConstRefs
/* NOTE - Collective comments may be used in this table according to Figure 2. */
225 T9§_ConstRefsGroupRef ::= $TS_ConstRefsGroupRef TS_ConstGroupReference
226 T9Y ConstRef ::= $TS_ConstRef TS_Constld TS_ConstType ASNI_ValueReference ASN1_Moduleld [Comment]

$End_TS_ConstRef

/* $TATIC SEMANTICS. - Type in TS_ConstType shall be either a PredefinedType or an ASN1_Type imported by an ASN.1| Type Definition By
Reference from the'medule referenced by ASN1_Moduleld. */

227 A9NI1_ValueReférence ::= $ASN1_ValueReference ValueReference

228 ValueReference ::= valuereference

A.3.3.12.4 Test Suite Variable Declarations
229 TS_VarDclsOrGroup ::= TS_VarDcls | TS_VarDclsGroup
230 TS_VarDclsGroup ::= $TS_VarDclsGroup TS_VarDclsGroupld {TS_VarDclsOrGroup }+ $End_TS_VarDclsGroup
231 TS_VarDclsGroupld ::= $TS_VarDclsGroupld TS_VarDclsGroupldentifier
232 TS_VarDclsGroupldentifier ::= Identifier

233 TS_VarDcls ::= $Begin_TS_VarDecls [TS_VarGroupRef] {[CollComment] TS_VarDcl}+ [Comment] $End_TS_VarDcls
/* NOTE - Collective comments may be used in this table according to Figure 2. */

234 TS_VarGroupRef ::= $TS_VarGroupRef TS_VarGroupReference
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235
236
237
238
239
240

241

A.3.3.12.5 Test
TC_VarOclsOrGroup ::= TC_VarDcls | TC_VarDclsGroup
TC_VarQclsGroup ::= $TC_VarDclsGroup TC_VarDclsGroupld { TC_VarDclsOrGroup}+ $End_TC_VarDclsGroup
TC_VarQclsGroupld ::= $TC_VarDelsGroupld TC_VarDclsGroupldentifier
TC_VarDclsGroupldentifier ::= Identifier

cls ::= $Begin_TC_VarDecls [TC_VarGroupRef] {[CollComment] TC_VarDcl}+ [Comment] $End_TC_Va

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

242
243
244
245
246

247
248
249
250
251
252
253

254

A3.3.12.6 PC(

255
256

257
258
259

260
261
262
263
264

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

TS_VarGroupldentifier ::= Identifier
TS_VarDcl ::= $TS_VarDel TS_Varld TS_VarType TS_VarValue [Comment] $End_TS_VarDcl

TS_Varld

::=$TS_Varld TS_Varldentifier

TS_Varldentifier ::= Identifier

TS_VarType ::= $TS_VarType TypeOrPDU
/* STATIC SEMANTICS - TypeOrPDU shall be a PredefinedType, TS_Typeldentifier, PDU_Identifier or ASP_Identifier, or the meta-type PDU. */

TS_VarValue ::= $TS_VarValue [DeclarationValue]

TC_VarD
/* NOTE -

TC_VarGroupRef ::= $TC_VarGroupRef TC_VarGroupReference

TC_VarGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’} { TC.VarGroupldentifier /”}
TC_VarGroupldentifier ::= Identifier

cl ::= $TC_VarDcl TC_Varld TC_VarType TC_VarValue [Comiment] $End_TC_VarDcl

TC_VarD
TC_Varl(
TC_Varlg

TC_VarTjpe ::= $TC_VarType TypeOrPDU

/* STATI(

TC_VarVjalue ::= $TC_VarValue [DeclarationValue]

PCO_Tyyq

PCO_Tyg
$End_P(

PCO_Typ
PCO_Typ

PCO_Tyj
$End_P(C

/* NOTE -
PCO_Tyj

Case Variable Declarations

eDclsGroupld ::= $PCO-TypeDclsGroupld PCO_TypeDclsGroupldentifier
eDclsGroupldentifigr ;:="Identifier

;= $TC_Varld TC_Varldentifier

entifier ::= Identifier

SEMANTICS - TypeOrPDU shall be a PredefinedType, TS- Typeldentifier, PDU_Identifier or ASP_Identifier, or the meta-|

Type Declaration
eDclsOrGroup ::= PCO_TypeDcls |'IPEO_TypeDclsGroup

eDclsGroup ::= $PCO_TypeDclsGroup PCO_TypeDclsGroupld {PCO_TypeDclsOrGroup}+
O_TypeDclsGroup

eDcls ::= $Begin. PCO_TypeDcls [PCO_TypeGroupRef] {[CollComment] PCO_TypeDcl}+ [Comment]
O_TypeDcls

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

eGroupRef ::= $PCO_TypeGroupRef PCO_GroupReference

PCO_Tyy

eDel::= $PCO_TypeDcl PCO_Typeld RoleOrComment $End_PCO_TypeDcl

PCO_Typeld ::= $PCO_Typeld PCO_Typeldentifier
PCO_Typeldentifier ::= Identifier

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

273 PCO_Dcl ::= $PCO_Dcl PCO_Id PCO_Typeld&MuxValue [P_Role] [Comment] $End_PCO_Dcl
274 PCO_Id ::= $PCO_Id PCO_Identifier

275 PJO_Identifier ::= Identifier

276 PCO_Typeld&MuxValue ::= $PCO_Typeld PCO_Typeldentifier ["(" MuxValue ")"]

277 MyxValue ::= TS_Parldentifier

278 P_Role ::= $PCO_Role [PCO_Role]
279 PAO_Role ::=UTI|LT

A.3.3.12.8 CP Declarations
280 CP_DclsOrGroup ::= CP_Dcls | CP_DclsGroup
281 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] €P\Dcl}+ [Comment] $End_CP_Dcls
/* NOTE - Collective comments may be used in this table according to\Figure 2. */

285 CH_GroupRef ::= $CP_GroupRef CP_GroupReference

286 CH_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] { CP_Groupldentifier “/’}
287 CH_Groupldentifier ::= Identifier

288 CP| Dcl ::= $CP_Dcl CP_Id [Comment] $End_CP_Dcl

289 CPlId ::= $CP_Id CP_Identifier

290 CP|Identifier ::= Identifier

A.3.3.12.9|Timer Declarations
291 Ti
292 Ti
293 TinperDclsGroupld :t= $TimerDclsGroupld TimerDclsGroupldentifier
294 TimerDclsGroupldentifier ::= Identifier
295 TinjerDcls ::='$Begin_TimerDcls [TimerGroupRef] {[CollIComment] TimerDcl}+ [Comment] $End_TimerDcls

/* NOTE £ Collective comments may be used in this table according to Figure 2. */
296 Ti
297 TimerGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] { TimerGroupldentifier */”’}

—

merDclsOrGroup ::= TimerDcls | TimerDclsGroup

-

nperDclsGroup ::= $TimerDclsGroup TimerDclsGroupld { TimerDelsOrGroup}+ $End_TimerDclsGroup

—

merGroupRef ::= $TimerGroupRef TimerGroupReference

—

298 TimerGroupldentifier ::= Identifier

299 TimerDcl ::= $TimerDcl Timerld Duration Unit [Comment] $End_TimerDcl
300 Timerld ::= $Timerld 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 TCompDclsGroupldentifier ::= Identifier

309 TCompDgls—:=-$Begin—TFCompDe
/* NOTE -|Collective comments may be used in this table according to Figure 2. */

cls

310 TCompGroupRef ::= $TCompGroupRef TCompGroupReference

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

313 TCompDg¢l ::= $TCompDcl TCompld C_Role NumOf_PCOs NumOf_CPs [Comment] $End_TCompDcl
314 TCompld|::= $TComplId TCompldentifier

315 TCompldpntifier::= Identifier

316 C_Role :: $TCompRole TCompRole

317 TCompR¢le ::= MTC | PTC

318 NumOf_RCOs ::= $NumOf_PCOs Num_PCOs

319 Num_PCOQs ::= Number

320 NumOf_(Ps ::= $NumOf_CPs Num_CPs

321 Num_CPq ::= Number

A.3.3.12.11 Test Component Configuration Declarations
322 TCompCenfigDcls ::= $TCompConfigDcls { TCompConfigDclOrGroup}+ $End_TCompConfigDcls
323 TCompC¢nfigDclOrGroup ::= TCompConfigDcl | TCempConfigDclGroup

324 TCompCqnfigDclGroup ::= $TCompConfigDclGroup TCompConfigDclGroupld { TCompConfigDclOrGroup }+
$End_T({ompConfigDclGroup

325 TCompCqnfigDclGroupld ::= $TCompConfigDclGroupld TCompConfigDclGroupldentifier
326 TCompCqnfigDclGroupldentifier ::=Identifier

327 TCompCdnfigDcl ::= $Begin_T.CompConfigDel TCompConfigld [TCompConfigGroupRef] [Comment] TCompConfigInfos
[Commen}] $End_TCompConfigDcl

328 TCompCqnfigld ::= $TCompConfigld TCompConfigldentifier

329 TCompCqgnfigldentifies := Identifier

330 TCompC¢nfigGroupRef ::= $TCompConfigGroupRef TCompConfigGroupReference
331 TCompC¢nfigGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”"] { TCompConfigGroupldentifier “/”’}

332 TCompConfigGroupldentitier ;.= Identiiier

333 TCompConfiglnfos ::= $TCompConfigInfos { TCompConfiginfo}+ $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]
/* §TATIC SEMANTICS - PDUs shall be optional */

A.3.3.13.2/ ASP Type Definitions

341 ASP_TypeDefs ::= SASP_TypeDefs [TTCN_ASP_TypeDefs] [ASN1_ASP_TypeDefs] [ASN . ASP_TypeDef] sByRefOrGroup]
$End_ASP_TypeDefs

A.3.3.13.3| Tabular ASP Type Definitions
342 TT{CN_ASP_TypeDefs ::= $TTCN_ASP_TypeDefs {TTCN_ASP_TypeDefOrGroup}+ $End_TTCN_ASP_TypeDefs

343 CN_ASP_TypeDefOrGroup ::= TTCN_ASP_TypeDef | TTCN_ASP_TypeDefGroup

TT
344 TTLCN_ASP_TypeDefGroup ::= $TTCN_ASP_TypeDefGroup TTCN_ASR_TypeDefGroupld
TTCN_ASP_TypeDefOrGroup } + $End_TTCN_ASP_TypeDefGroup

345 TTLN_ASP_TypeDefGroupld ::= $TTCN_ASP_TypeDefGroupld ASP_Groupldentifier
TT

346 CN_ASP_TypeDef ::= $Begin_TTCN_ASP_TypeDef ASR:Id [ASP_GroupRef] PCO_Type [Comment] [A$P_ParDcls]
[Cdmment] $SEnd_TTCN_ASP_TypeDef

347 ASP_Id ::= $ASP_Id ASP_Id&Fullld
348 ASP_ld&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 behavidur table (i.e. in a
Behhviour 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]
/* S[TATIC SEMANTICS\.If there is no PCO_Type declaration table then, PCO_Typeldentifier shall be one of the PCO types psed in the PCO
declpration table. */

/* STATIC SEMANTICS - If only a single PCO is defined within a test suite then PCO_Typeldentifier is optional. */

354 ASP_ParDcls\:= $ASP_ParDcls { ASP_ParDcl} $End_ASP_ParDcls
355 ASK_ParDol ::= $ASP_ParDcl ASP_Parld ASP_ParType [Comment] $End_ASP_ParDcl
356 = $ASP Parld ASP_ParldOrMacra

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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362
363

364
365

366
367
368

A.3.3.13.5 ASN.1 ASP Type Definitions by Reference

369
370

371

372

373
374

A.3.3.13.6 PDU Type Definitions

375

A.3.3.13.7 Tab

376
377
378

379
380

381
382
383

384
385
386
387
388
389
390
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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 “/’}
ASN1_ASP_Groupldentifier ::= Identifier

ASN1_ARSP_TypeDefsByRefOrGroup ::= ASN1_ASP_TypeDefsByRef | ASN1_ASP_TypeDefsByRefGroup,

ASNI1_ASP_TypeDefsByRefGroup ::= $ASN1_ASP_TypeDefsByRefGroup ASN1_ASP_TypeDefsByRetGroupld
{ASN1_ASP_TypeDefsByRefOrGroup }+ $End_ASN1_ASP_TypeDefsByRefGroup

ASNI1_ARSP_TypeDefsByRefGroupld ::= $ASN1_ASP_TypeDefsByRefGroupld ASN1_ASP_Groupldentifier

ASNI1_ASP_TypeDefsByRef ::= $Begin_ASN1_ASP_TypeDefsByRef [ASN1_ASP_DefsByRefGroupRef] {[CollComment]
ASN1_ABSP_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

ASNI1_ASP_TypeDefByRef ::= $ASN1_ASP_TypeDefByRef ASP_Id PCO_Type.ASN1_TypeReference ASN1_Moduleld
[Comment] $SEnd_ASN1_ASP_TypeDefByRef
/* STATI¢ SEMANTICS - ASP_Id shall not be specified with a Fullldentifier. */

PDU_TypeDefs ::= $PDU_TypeDefs [TTCN_PDU_TypeDefs] [ASN1_PDU_TypeDefs] [ASN1_PDU_TypeDefsByR¢fOrGroup]
$End_P:[U_TypeDefs

lar PDU Type Definitions
TTCN_PPU_TypeDefs ::= $TTCN_PDU_TypeDefs {TTCN_PDU_TypeDefOrGroup }+ $End_TTCN_PDU_TypeDefs
TTCN_PPU_TypeDefOrGroup ::= TTCN_PDUXTypeDef | TTCN_PDU_TypeDefGroup

TTCN_PPU_TypeDefGroup ::= $STTCN_PDU: TypeDefGroup TTCN_PDU_TypeDefGroupld
{TTCN_PDU_TypeDefOrGroup}+ $End_FTCN_PDU_TypeDefGroup

TTCN_PPU_TypeDefGroupld ::= $TTCN_PDU_TypeDefGroupld PDU_Groupldentifier

TTCN_PDU_TypeDef ::= $Begiiin TTCN_PDU_TypeDef PDU_Id [PDU_GroupRef] PCO_Type [PDU_Encodingld]
[EncVarigtionld] [Comment]({PDU_FieldDcls] [Comment] $End_TTCN_PDU_TypeDef

/* STATI(] SEMANTICS - If aPDU is sent or received only embedded in ASPs within the whole test suite, then PCO_Typeldentifier (if PCO_Type)
is optional] */

PDU_Id = $PDU.Id PDU_Id&Fullld
PDU_Id&Fullld :;= PDU_Identifier [Fullldentifier]

PDU_Ideptifier ::= Identifier

/* STATIC SEMANTICS - Identifier may be Aliasldentifier provided that it is being used in the behaviour column of a behaviour table (i.e. in a
Behaviour 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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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

Ty TINTT W v wrmn

PDU_FieldType ::= $PDU_FieidType Type&Attributes

/* STATIC SEMANTICS - Type shall be a PredefinedType or TS_Typeldentifier, PDU_Identifier, or PDU. */

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

/* OPERATIONAL SEMANTICS - The set of values defined by LengthAttribute shall be a true subset of the values of the base type. */

/* STATIC SEMANTICS - LengthAttribute 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. */

LdngthAttribute ::= SingleLength | RangeLength
SipgleLength ::="[" Bound "]"
Bqund ::= Number | TS_Parldentifier | TS_Constldentifier

/* DPERATIONAL SEMANTICS - Bound shaii evaiuate to a non-negative INTEGER value or INFINE[Y, */

ngeLength ::= "[" LowerBound To UpperBound "]"
PERATIONAL SEMANTICS - LowerBound shall be less than UpperBound. */

werBound ::= Bound
perBound ::= Bound | INFINITY

ASN.1 PDU Type Definitions
N1_PDU_TypeDefs ::= $ASN1_PDU_TypeDefs { ASN1_PDU, TypeDefOrGroup} $End_ASN1_PDU_TypeDefs
N1_PDU_TypeDefOrGroup ::= ASN1_PDU_TypeDef | ASN1_PDU_TypeDefGroup

N1_PDU_TypeDefGroup ::= $ASN1_PDU_TypeDefGroiip ASN1_PDU_TypeDefGroupld
SN1_PDU_TypeDefOrGroup }+ $End_ASN1_PDU-TFypeDefGroup

N1_PDU_TypeDefGroupld ::= $ASN1_PDU_TypeDefGroupld ASN1_PDU_Groupldentifier
N1_PDU_TypeDef ::= $Begin_ASN1_PDU.TypeDef PDU_Id [ASN1_PDU_GroupRef] PCO_Type [PDU_{Encodingld]

TATIC SEMANTICS - If a PDU is sent or received only embedded in ASPs within the whole test suite, then PCO_Typeldentifier (in PCO_Type)
is dptional. */

ASNI1_PDU_GroupRef ::= $ASN1_PDU_GroupRef ASN1_PDU_GroupReference
A§N1_PDU_GroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) */”] { ASN1_PDU_Groupldentifier “/}
A$N1_PDU_Groupldentifier ::= Identifier

ASN.1 PDU Type Definitions by Reference
ASN1_PDU_TypeDefsByRefOrGroup ::= ASN1_PDU_TypeDefsByRef | ASN1_PDU_TypeDefsByRefGroup

ASN1_PDU.TypeDefsByRefGroup ::= $ASN1_PDU_TypeDefsByRefGroup ASN1_PDU_TypeDefsByRefGrpupld
{APN1_PDU_TypeDefsByRefOrGroup }+ $End_ASN1_PDU_TypeDefsByRefGroup

ASNI<PDU_TypeDefsByRefGroupld ::= $ASN1_PDU_TypeDefsByRefGroupld ASN1_PDU_Groupldentifier
ASNI1_PDU_TypeDefsByRef ::= $Begin_ASN1_PDU_TypeDefsByRef [ASN1_PDU_DefsByRefGroupRef] {[CollComment]
ASN1_PDU_TypeDefByRef}+ [Comment] $End_ASN1_PDU_TypeDefsByRef

/* NOTE - Collective comments may be used in this table according to Figure 2. */

ASNI1_PDU_DefsByRefGroupRef ::= $ASN1_PDU_DefsByRefGroupRef ASN1_PDU_GroupReference v
ASN1_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

TTCN_CM_TypeDefGroup ::= $TTCN_CM_TypeDefGroup TTCN_CM_TypeDefGroupld {TTCN_CM_TypeDefOrGroup}+
$End_TTCN_CM_TypeDefGroup

TTCN_CM_TypeDefGroupld ::= $STTCN_CM_TypeDefGroupld CM_Groupldentifier

418
419
420

421
422

423
424
425
426
427
428
429
430
431

432
433

A.3.3.13.12 AS)
ASN1_CM_TypeDefs ::= $ASN1_CM_TypeDefs { ASNISCM_TypeDefOrGroup }+ $End_ASN1_CM_TypeDefs
ASNI1_CM_TypeDefOrGroup ::= ASN1_CM_TypeDef ] ASN1_CM_TypeDefGroup

ASN1_CM_TypeDefGroup ::= $ASN1_CM_TypeDefGroup ASN1_CM_TypeDefGroupld { ASN1_CM_TypeDefOr(

434
435
436

437
438

439
440
441

A.3.3.13.13 Var

442

© ISO/IEC

CM_Parl]
CM_Parl]

CM_Parl{l ::= $CM_Parld CM_ParldOrMacro
CM_ParlfiOrMacro ::= CM_Parldentifier | MacroSymbol

/* STATI(

CM_Parlflentifier ::= Identifier

CM_ParT|

$End_AS
ASNI1_C]

ASNI1_C]
[Commen

ASN1_C
ASN1_C
ASNI1_C

_lypeber . egin_
$End_TTCN_CM_TypeDef

CM_Id ::+ $CM_Id CM_Identifier

CM_Idenifier ::= Identifier

CM_Gro}ipRef ::= $CM_GroupRef CM_GroupReference

CM_GroppReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/’] {CM_Groupldentifier “/?}
CM_Groppldentifier ::= Identifier

cls ::= $CM_ParDcls {CM_ParDcl} $End_CM_ParDcls
cl ::= $CM_ParDcl CM_Parld CM_ParType [Comment] $End_CM_ParDel

SEMANTICS - The MacroSymbol shall be used only in combinationwith/a reference to a Structured Type. */

ype ::= $CM_ParType Type&Attributes
N.1 CM Type Definitions

N1_CM_TypeDefGroup
M_TypeDefGroupld ::= $ASN1_GCM_TypeDefGroupld ASN1_CM_Groupldentifier

M_TypeDef ::= $Begin_ASN1: CM_TypeDef CM_Id [ASN1_CM_GroupRef] [Comment] [ASN1_TypeDefi
t] SEnd_ASN1_CM_TypeDef

M_GroupRef ::= $ASNI_CM_GroupRef ASN1_CM_GroupReference
M_GroupReferénce ::= [(Suiteldentifier | TTCN_Moduleldentifier) /] { ASN1_CM_Groupldentifier “/”'}
M_Groupldentifier ::= Identifier

jeties of ‘Encoding Definition

broup}+

hition]

Encoding]

Defs.:'= $EncodingDefs [EncodingDefinitionsOrGroup] [EncodingVariations] [InvalidFieldEncodingDefs]

$End_EncodingDefs

A.3.3.13.13.1 Encoding Definitions
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

453 EnfodingRef ::= $EncodingRef EncodingReference

454 EnpodingReference ::= BoundedFreeText

455 EnfodingDefault ::= $EncodingDefault [DefaultExpression]

456 DefaultExpression ::= Expression
/* §TATIC SEMANTICS - DefaultExpression shall only contain LiteralValues, TS_Parldentifiers and TS:.Constldentifiers. *

A.3.3.13.13.2 Encoding Variations
457 EnfodingVariations ::= $EncodingVariations {EncodingVariationSetOrGroup}+ $End/ EncodingVariations
458 EntodingVariationSetOrGroup ::= EncodingVariationSet | EncodingVariationSetGroup

459 EntodingVariationSetGroup ::= $EncodingVariationSetGroup Encoding VariationSetGroupld { EncodingVariatjonSetOrGroup } +
$End_EncodingVariationSetGroup

460 EngodingVariationSetGroupld ::= $EncodingVariationSetGroupld-EncVariationGroupldentifier

461 EngodingVariationSet ::= $Begin_EncodingVariationSet EncodingRuleld [EncVariationGroupRef] Encoding_TypeList
[Cqmment] EncodingVariationList [Comment] $End_EncodingV ariationSet

462 EntVariationGroupRef ::= $EncVariationGroupRef EncV ariationGroupReference
463 EntVariationGroupReference ::= [(Suiteldentifier | TPFCN_Moduleldentifier) “/”] {EncVariationGroupldentifier|“/”’}
464 EngVariationGroupldentifier ::= Identifier

465 EnfodingVariationList ::= $EncodingVariationList { EncodingVariation}+ $End_EncodingVariationList
466 Engoding_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 efjcoded by encoding
rulep but not by field encodings. */

468 EndodingVariation ::= $EncodingVariation EncodingVariationld VariationRef VariationDefault [Comment]

$E{d_EncodingVariation

—

/* JQPERATIONAL SEMANTICS - No more than one Encodingldentifier shall have a VariationDefault containing a DefaultExpression which
evaluates to TRUE~*/

469 EndodingVariationld ::= $EncodingVariationld EncVariationId&ParList
470 EnqVariationld&ParList ::= EncVariationldentifier [FormalParList]
471 EndVarationldentifier ::= Identifier

472 VariationRef ::= $VariationRef VariationReference
473 VariationReference ::= BoundedFreeText

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 Aligs Definitions

487
488
489
490
491

492
493
494
495
496
497

498
499

A.3.3.14 The Constraints Part

500

A.3.3.15 Test Suite Type:Constraint Declarations

501

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
InvalidFieldEncodingGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”]{InvalidFieldEncodingGroupldentifier*/
7}
InvalidFfeldEncodingGroupldentifier ::= Identifier

InvalidFigldEncodingDefinition ::= $InvalidFieldEncodingDefinition TS_OpProcDef $End_InvalidFieldEncodingDefinition

/* OPERATIONAL SEMANTICS - TS_OpProcDef shall produce a BitString result, to be interpreted as the encoding tob¢ transmittefl high order
bit first. */]

AliasDef§OrGroup ::= AliasDefs | AliasDefsGroup

AliasDef$Group ::= $AliasDefsGroup AliasDefsGroupld { AliasDefsOrGroup }+ $End_AliasDefsGroup
AliasDef$Groupld ::= $AliasDefsGroupld AliasDefsGroupldentifier

AliasDef$Groupldentifier ::= Identifier

AliasDef$ ::= $Begin_AliasDefs [AliasGroupRef] {[CollComment] AliasDef}+ [Comment] $End_AliasDefs
/* NOTE - Collective comments may be used in this table according to Figure 2. */

AliasGroupRef ::= $AliasGroupRef AliasGroupReference

AliasGroppReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) /'] { AliasGroupldentifier */”}
AliasGroppldentifier ::= Identifier

AliasDef | := $AliasDef AliasId Expandedld [Comment] $End~ AliasDef

Aliasld ::+ $AliasId AliasIdentifier

Aliasldenttifier ::= Identifier
/* STATIQ SEMANTICS - An Aliasldentifier shall be used only in a statement line of a behaviour description. */
/* STATIQ SEMANTICS - An AliasIdentifier shall be used only where an ASP_Identifier or PDU_Identifier is valid. */

Expandedld ::= $Expandedld Expansion
Expansiop ::= ASP_Identifier | PDUlIdentifier

ConstrainfsPart ::= $ConstraintsPart [TS_TypeConstraints] [ASP_Constraints] [PDU_Constraints] [CM_Constraints]
$End_CanstraintsPart

TS_TypeCoustraints ::= $TS_TypeConstraints [StructTypeConstraints] [ASN1_TypeConstraints] $End_TS_TypeConstraints

A.3.3.16 Structured Type Constraint Declarations

502
503
504

505
506

154

StructTypeConstraints ::= $StructTypeConstraints {StructTypeConstraintOrGroup }+ $End_StructTypeConstraints
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
508

509
510
511
512
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514
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A.3.3.17 4

517
518
519

520
521

522
523

524

A.3.3.18 4

525

A3.3.19]

526
527
528

529
530

531
532
533

omitted from or added to this list. */

St

ructTypeConstraintGroupRef ::= $StructTypeConstraintGroupRef StructTypeConstraintGroupReference
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StructTypeConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’]{StructTypeConstraintGroupldentifier/

)
St

ructTypeConstraintGroupldentifier ::= Identifier

EncVariationld ::= $EncVariationld [EncVariationCall]

EncVariationCall ::= EncVariationldentifier [ActualParList]
ElemValues ::= $ElemValues {ElemValue}+ $End_ElemValues

El
/*
/*
Pl
Pl

In

Af
Af

Af
{A

AS
A
(E
/*

/*

om
A
A
"}
A

AS

TT]
TT]

TT]
{T]

emValue ::= $ElemValue ElemId ConsValue [PDU_FieldE, i
BTATIC 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 omitted.\in'a i

U_FieldEncoding ::= $PDU_FieldEncoding [PDU_FieldEncodingCall]
U_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall
alidFieldEncodingCall ::= InvalidFieldEncodingldentifier (ActualParList | "(" ")")

ASN.1 Type Constraint Declarations
NI1_TypeConstraints ::= $ASN1_TypeConstraints { ASN1_TypeConstraintOrGreup } + $End_ASN1_Type(
N1_TypeConstraintOrGroup ::= ASN1_TypeConstraint | ASN1_TypeConstraintGroup

N1_TypeConstraintGroup ::= $ASN1_TypeConstraintGroup ASN1_TypeConstraintGroupld
SN1_TypeConstraintOrGroup } + $End_ASN1_TypeConstraintGroup

N1_TypeConstraintGroupld ::= $ASN1_TypeConstraintGroupld)ASN1_TypeConstraintGroupldentifier

N1_TypeConstraint ::= $Begin_ASN1_TypeConstraint ConsId [ASN1_TypeConstraintGroupRef] ASN1_T]
cVariationld] [Comment] ASN1_ConsValue [Comment] $End_ASN1_TypeConstraint

STATIC SEMANTICS - The Fullldentifier that is part of ASN4_Typeld shall not be used. */

itted from or added to this list. */
BN 1_TypeConstraintGroupRef ::= $ASN1_TypeConstraintGroupRef ASN1_TypeConstraintGroupRefereng
BN 1_TypeConstraintGroupReference::=[(Suiteldentifier | TTCN_Moduleldentifier)*/”’]{ ASN1_TypeConstraint|

N1_TypeConstraintGroupldentifier-:= Identifier

ASP Constraint Declarations

'abular ASP Constraint Declarations
CN_ASP_Constraints ::= $TTCN_ASP_Constraints { TTCN_ASP_ConstraintOrGroup }+ $End_TTCN_AS
ICN_ASP, ConstraintOrGroup ::= TTCN_ASP_Constraint | TTCN_ASP_ConstraintGroup

ICN_ASP:_ConstraintGroup ::= $TTCN_ASP_ConstraintGroup TTCN_ASP_ConstraintGroupld

hodified constraint. */

Constraints

ypeld DerivPath

TATIC SEMANTICS - A modified constraint shall havethe same parameter list as its base constraint. In particular, there shall be no parameters

€

Groupldentifier*/

P_Constraints ::= $ASPConstraints [TTCN_ASP_Constraints] [ASN1_ASP_Constraints] $End_ASP_Constraints

P_Constraints

TCN_ASP_ConstraintOrGroup }+ $SEnd_TTCN_ASP_ConstraintGroup

TT

CN_ASP_ConstraintGroupld ::= $TTCN_ASP_ConstraintGroupld ASP_ConstraintGroupldentifier

TTCN_ASP_Constraint ::= $Begin_TTCN_ASP_Constraint Consld [ASP_ConstraintGroupRef] ASP_Id DerivPath [Comment]
[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*/

/* 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. */

ASP_ConstraintGroupRef ::= $ASP_ConstraintGroupRef ASP_ConstraintGroupReference
ASP_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”’] { ASP_ConstraintGroupldentifier “/”’}
ASP_ConstraintGroupldentifier ::= Identifier
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534 ASP_ParValues ::= $ASP_ParValues { ASP_ParValue} $End_ASP_ParValues

535

A.3.3.20 ASN.1|ASP Constraint Declarations

536
537
538

539
540

541
542

543

A.3.3.21 PDU Constraint Declarations

544

A.3.3.22 Tabular PDU Constraint Declarations

545
546
547

548
549

550
551
552
553
554
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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. */

/* STATIC SEMANTICS - Use of structured constraints by macro expansion in a constraint shall not be used unless the corresponding ASP definition
also references the same Structured Type by macro expansion. */

constraint.|*/

ASNI_APP_Constraints ::= $ASN1_ASP_Constraints { ASN1_ASP_ConstraintOrGroup }+ $End_ASN1_ASP_Constraints
ASNI1_ABP_ConstraintOrGroup ::= ASN1_ASP_Constraint | ASN1_ASP_ConstraintGroup

ASNI1_ABP_ConstraintGroup ::= $ASN1_ASP_ConstraintGroup ASN1_ASP_ConstraintGroupld
{ASN1_ASP_ConstraintOrGroup }+ $End_ASN1_ASP_ConstraintGroup

ASNI1_ABP_ConstraintGroupld ::= $ASN1_ASP_ConstraintGroupld ASN1_ASP_ConstraintGroupldentifier

ASNI1_ASP_Constraint ::= $Begin_ASN1_ASP_Constraint Consld [ASN1_ASP_CenstraintGroupRef] ASP_Id DerivPath
[Comment] [ASN1_ConsValue] [Comment] $End_ASN1_ASP_Constraint

/* STATIQ SEMANTICS - The Fullldentifier that is part of ASP_Id shall not be used. */
/* STATI(] SEMANTICS - If an ASP is substructured, then the constraints for ASPs of that type shall have a compatible ASN.1 structpre (i.e.,
possibly with some groupings). */
/* STATIQ SEMANTICS - A modified constraint shall have the same parameter listas its base constraint. In particular, there shall be n parameters
omitted from or added to this list. */

ASNI1_ASP_ConstraintGroupRef ::= $ASN1_ASP_ConstraintGroupRef ASN1_ASP_ConstraintGroupReference

ASNI1_APP_ConstraintGroupReference ::= [(Suiteldentifier “"TTCN_Moduleldentifier) */”]
{ASN1_ASP_ConstraintGroupldentifier */’}

ASNI1_APP_ConstraintGroupldentifier ::= Identifier

PDU_Corstraints ::= $PDU_Constraints [FFCN_PDU_Constraints] [ASN1_PDU_Constraints] $End_PDU_Constrjints

TTCN_PIU_Constraints ::= $TFEN. PDU_Constraints { TTCN_PDU_ConstraintOrGroup }+ $End_TTCN_PDU_Cgdnstraints
TTCN_PDU_ConstraintOrGroup ::= TTCN_PDU_Constraint | TTCN_PDU_ConstraintGroup

TTCN_PIU_ConstraintGroup ::= $TTCN_PDU_ConstraintGroup TTCN_PDU_ConstraintGroupld
{TTCN_PADU_ConstraintOrGroup}+ $End_TTCN_PDU_ConstraintGroup

TTCN_P}U_ConstraintGroupld ::= $TTCN_PDU_ConstraintGroupld PDU_ConstraintGroupldentifier
TTCN_PI)UConstraint ::= $Begin_TTCN_PDU_Constraint Consld [PDU_ ConstraintGroupRef] PDU_Id DerivPath

[EncRuleld] {EncVariationld] [Comment] [PDU_FieldValues] [Comment] $End TTCN PDU_Constraint

/* STATIC SEMANTICS - The Fullldentifier that is part of PDU_Id shall not be used. */
/* STATIC SEMANTICS - If a PDU is substructured, then the constraints for PDUs of that type shall have the same structure*/

/* 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. */

PDU_ConstraintGroupRef ::= $PDU_ConstraintGroupRef PDU_ConstraintGroupReference
PDU_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”] {PDU_ConstraintGroupldentifier */’}
PDU_ConstraintGroupldentifier ::= Identifier

EncRuleld ::= $EncRuleld [EncodingRuleldentifier]

Consld ::= $ConslId ConsId&ParList
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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. */

/* STATIC SEMANTICS - The DerivationPath shall be the complete list of constraints in the order in which their modifications to the base constraint
are to be applied. */

/* STATIC SEMANTICS S be-no s-space-between-Constraintlde er-and-Deot—t/

POU_FieldValues ::= $PDU_FieldValues {PDU_FieldValue} $End_PDU_FieldValues

POU_FieldValue ::= $PDU_FieldValue PDU_Fieldld ConsValue [PDU_FieldEncoding] [Comment] $End_PDU_FieldValue

/* $TATIC SEMANTICS - The Fullldentifier that is part of PDU_FieldId shall not be used. */

/* §TATIC SEMANTICS - If a PDU definition refers to a Structured Type as a substructure of a field (i.e., with-afield name) then the corresponding
corfstraint shall have the same field name in the corresponding position in the field name name column of-the’constraint and th¢ value shall be a
ref¢rence to a constraint for that field (i.e., for that substructure in accordance with the definition of the Structured Type). */

/* §TATIC SEMANTICS - If a PDU definition refers to a field specified as being of metatype PDU(then in a corresponding constraint, the value for
thaf field shall be specified as the name of a PDU constraint, or formal parameter. */

/* §TATIC SEMANTICS - Use of structured constraints by macro expansion in a constraint shalhnot be used unless the corresporiding PDU definition
als¢ references the same Structured Type by macro expansion. */

/* §TATIC SEMANTICS - Parameterized PDU field values in a base constraint shall not b¢ ' modified or explicitly omitted in a mjodified constraint. */
CopsValue ::= $ConsValue ConstraintValue&Attributes

/* QPERATIONAL SEMANTICS - ConsValue shall evaluate to an element/6fithe type specified for the ASP parameter, PDUI|field or structure
element. This may include matching symbols compatible with the specifiedtype. */

CopstraintValue&Attributes ::= ConstraintValue ValueAttributes

/* NOTE - ConstraintValue&Attributes can be reached via DefinedValue in the ASN.1 syntax. See the reference on the production 739 for Value. */
/* TATIC SEMANTICS - ConstraintValue shall fulfil all restrictions defined for the ASP parameter, PDU field or structure elefnent type, including
valyie ranges, value lists, alphabet restrictions and/or length restrictions and shall fulfil the restrictions defined by ValueAttribules. */

/* QPERATIONAL SEMANTICS - Any length specifications defined for the ASP parameter or PDU field type in the Test Suife Type declarations
shall not conflict with the length specifications in the ASP or PDU type definition. */

/* §TATIC SEMANTICS - Neither Test Suite Variables nor Test Case Variables shall be used in constraints, unless passed as 4ctual parameters. In
the flatter case they shall be bound to a value and shall not be changed. */

CopstraintValue ::= ConstraintExpression | MatchingSymbol | ConsRef

/* STATIC SEMANTICS - When a ConstraintExpression is used in a Constraint, its terms shall not contain TS_Varldentifier or[TC_Varldentifier. */
CopstraintExpression ::= Expression

/* QPERATIONAL SEMANTICS - ConstraintExpression shall evaluate to an element of the specified type. */

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

/* NOTE - No matchingsymbol is considered to be a specific value. */

Complement /= COMPLEMENT ValueList

Oniit ::= Pash’l OMIT

/* STATIC-SEMANTICS - In ASN.I constraints Omit shall be used only for ASP parameters or PDU fields that are declared QPTIONAL or
DEFAUET. */

AnyValue ::="?"

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

com
=

(LowerRangeBound To UpperRangeBound)
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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. */

Permutatjon ::= PERMUTATION ValueList
/* STATIG SEMANTICS - The Permutation shall be used only inside a value of type SEQUENCE OF. */
/* STATI( SEMANTICS - The ValueList shall be of the type specified in the SEQUENCE OF. */

ValueAttgibutes ::= [ValueLength] [IF_PRESENT] [ASN1_Encoding]
/* STATI(Q SEMANTICS - In ASN.1 constraints IF_PRESENT shall be used only for ASP parameters or PDU fields, that are declared [OPTIONAL
or DEFAULT. */
/* STATI( SEMANTICS - ASN1_Encoding shall only be used for ValueAttributes in ASN.1 Type Constraints and ASN.1 PDU Congraints. */

ASNI1_Encoding ::= ENC PDU_FieldEncodingCall

ValueLength ::= SingleValueLength | RangeValueLength

/* STATIQ SEMANTICS - ValueLength shall be used only for ASP parameters, PDU fields or$trlicture element that are declared as QITSTRING,
HEXSTRING, OCTETSTRING, CharacterString, SEQUENCE OF or SET OF. */

/* STATI(] SEMANTICS - ValueLength shall be used only in combination with the following mechanisms: Specificvalue, Complemeft, Omit,
AnyValue,|AnyOrOmit, AnyOrNone and Permutation. */
/* STATIQISEMANTICS - The set of values defined by ValueLength shall be a tru¢’subset of the values allowed by the ASP parameter’s|PDU field’s
or structurg element’s declared type. */

SingleValueLength ::= "[" ValueBound "]"

ValueBound ::= Number | TS_Parldentifier | TS_Constldentifier\'FormalParldentifier
/* OPERATIONAL SEMANTICS - ValueBound shall evaluate to d\spécific non-negative INTEGER value. */

RangeValpeLength ::= "[" LowerValueBound To UpperValueBound "]"
/* OPERATIONAL SEMANTICS - LowerValueBound shall be less than UpperValueBound. */

LowerValpieBound ::= ValueBound
UpperValfieBound ::= ValueBound | INFINIEY

ASNI_PQU_Constraints ::= $ASNI"PDU_Constraints { ASN1_PDU_ConstraintOrGroup}+ $End_ASN1_PDU_Conftraints
ASN1_PDQU_ConstraintOrGrup ::= ASN1_PDU_Constraint | ASN1_PDU_ConstraintGroup

ASNI1_PQJU_ConstraintGroup ::= $ASN1_PDU_ConstraintGroup ASN1_PDU_ConstraintGroupld
{ASN1_PDU_ConstraintOrGroup }+ $End_ASN1_PDU_ConstraintGroup

ASNI_PDU_ConstraintGroupld ::= $ASN1_PDU_ConstraintGroupld ASN1_PDU_ConstraintGroupldentifier
Constraint ::= $Begin_ASN1_PDU_Constraint Consld [ASN1_PDU ConstrathroupRef] PDU_Id DeriyPath
[EncRulelfl] {EncVariationld] [Comment} [ASN]1 ConsValu

/* STATIC SEMANTICS - The Fullldentifier that is part of PDU_Id shall not be used. */

/* STATIC SEMANTICS - If a PDU is substructured, then the constraints for PDUs of that type shall have a compatible ASN.1 structure (i.e., possibly
with some groupings). */

/* STATIC SEMANTICS - A modified constraint shall have the same parameter list as its base constraint. In particular, 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—EM—Constraints==15 P \s
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}-CM_Id DerivPatlj [Comment]
[CM] ParValues] [Comment] $End_TTCN_CM_Constraint

604 CMConstraintGroupRef ::= $CM_ConstraintGroupRef CM_ConstraintGroupReferefice
605 CM [ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) ¢/] {CM_ConstraintGroupldentiffer */”}
606 CM |ConstraintGroupldentifier ::= Identifier

607 CM_|ParValues ::= $CM_ParValues {CM_ParValue} $End_CM_ParValues

608 CM_[ParValue ::= $CM_ParValue CM_Parld ConsValue [Comment}$End_CM_ParValue

A.3.3.26 ASN.1 CM Constraint Declaration
609 ASN[I_CM_Constraints ::= $ASN1_CM_Constraints { ASN1>CM_ConstraintOrGroup}+ $End_ASN1_CM_Cohstraints
610 ASN|I_CM_ConstraintOrGroup ::= ASN1_CM_Constraiiit F ASN1_CM_ConstraintGroup

611 ASN|l_CM_ConstraintGroup ::= $ASN1_CM_ConstraintGroup ASN1_CM_ConstraintGroupld
{ASN1_CM_ConstraintOrGroup }+ $End_ASN1.CM_ConstraintGroup

612 ASN|_CM_ConstraintGroupld ::= $ASN1_CM_ConstraintGroupld ASN1_CM_ConstraintGroupldentifier

613 ASN|_CM_Constraint ::= $Begin_ASNINEM_Constraint Consld [ASN1_CM_ConstraintGroupRef] CM_Id DetivPath
[Conjment] [ASN1_ConsValue] [Comithent] $End_ASN1_CM_Constraint

614 ASN[I_CM_ConstraintGroupRef ::=" $ASN1_CM_ConstraintGroupRef ASN1_CM_ConstraintGroupReference

615 ASN|I_CM_ConstraintGroupReference ::= [(Suiteldentifier | TTCN_Moduleldentifier) “/”]
{ ASN'1_CM_ConstraintGroupldentifier *“/”}

616 ASN|l_CM_ConstraintGroupldentifier ::= Identifier

A.3.3.27 The Dynamic-Part
617 DynapmicParts;=$DynamicPart [TestCases] [TestStepLibrary] [DefaultsLibrary] $End_DynamicPart

A.3.3.28 Tegt-Cases
618 TestCases ::= $TestCases {TestGroup | TestCase }+ $SEnd_TestCases
619 TestGroup ::= $TestGroup TestGroupld {TestGroup | TestCase }+ $End_TestGroup
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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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]

TestStepLibrary—=$TFe eplibra estStepCroup+TestStepl-—SEnd—TestStepLibrary
TestStepGroup ::= $TestStepGroup TestStepGroupld {TestStepGroup | TestStep }+ $End_TestStepGroup

TestStepQroupld ::= $TestStepGroupld TestStepGroupldentifier
TestStepQroupldentifier ::= Identifier

TestStep :|= $Begin_TestStep TestStepld TestStepRef Objective DefaultsRef [Comment] BehaviourDescription [Comipent]
$End_TeqtStep

TestStepld ::= $TestStepId TestStepld&ParList
TestStepld&ParList ::= TestStepldentifier [FormalParList]
TestStepldentifier ::= Identifier

TestStepREef ::= $TestStepRef TestStepGroupReference

TestStepGroupReference ::= [Suiteldentifier "/"] {TestStepGroupldentifier "/}
/* STATIC|SEMANTICS - There shall be no white space on either side of the "/"s. */

Objective |:= $Objective BoundedFreeText

DefaultsLibrary ::= $DefaultsLibrary {DefaultGroup | Defaul{}+ $End_DefaultsLibrary
DefaultGrup ::= $DefaultGroup DefaultGroupld {DefaultGroup | Default}+ $End_DefaultGroup
DefaultGroupld ::= $DefaultGroupld DefaultGroupldentifier

Default ::5 $Begin_Default Defaultld DefaultRef.Objective [Comment] BehaviourDescription [Comment] $End_Default

/* STATIC BEMANTICS - BehaviourDescription shall-not use tree attachment except for attaching local trees (i.e., Default behaviour tr¢es shall not
attach Test Bteps). */

DefaultRef ::= $DefaultRef DefaultGroupReference
Defaultld {:= $Defaultld Defaultld&ParList
Defaultld&ParList ::= Defaultldentifier [FormalParList]
Defaultldentifier ::= Identifier

DefaultGr¢upReference:=[Suiteldentifier "/"] {DefaultGroupldentifier "/"}
/* STATIC BEMANTICS-< There shall be no white space on either side of the "/"s. */

DefaultGr¢upldentifier ::= Identifier

BehaviourDescription ::= $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
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BehaviourLine ::= $BehaviourLine Labelld Line Cref Verdictld [Comment] $End_BehaviourLine
Line ::= $Line Indentation StatementLine

Indentation ::= "[" Number "]"
/* SITATIC SEMANTICS - Statements in the first level of alternatives in a behaviour description shall have the indentation/valjie zero. */
/* S[TATIC SEMANTICS - Statements having a predecessor shall have the indentation value of the predecessor plus one.as-theirlindentation value. */

LaHel ::= Identifier
Creff ::= $Cref [ConstraintReference]

ConjstraintReference ::= ConsRef | FormalParldentifier | AnyValue
/* SFATIC SEMANTICS - ConsRef shall be present in conjunction with SEND, IMPLICIT SEND ‘and RECEIVE and shall halve a type which is
istent 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 statement. A
traintReference is not needed for ASPs and CMs that have no parameters or PDUs that have ho fields. It shall not be presenfwith any other kind
CN statement. */

/* STATIC SEMANTICS - FormalParldentifier shall resolve to a ConsRef. */
/* STATIC SEMANTICS - ConstraintReferences on SEND events shall not include any MatchingSymbol except Omit unless the MatchingSymbol
is explicitly assigned specific values on the SEND event line. */
CorfsRef ::= ConstraintIdentifier [ActualCrefParList]

ActhalCrefParList ::= "(" ActualCrefPar {Comma ActualCrefPar}")"
/* STATIC SEMANTICS - See static semantics on production 699; */

ActpalCrefPar ::= Value
/* TE - Through Value, it is possible to reach MatchingSymbol, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, Tq_Varldentifier,
ForrpalParldentifier or ConsRef. */

Verflictld ::= $Verdictld [Verdict]

Verglict ::= Pass | Fail | Inconclusive | Result

/* STATIC SEMANTICS - Verdict shallngt.occur corresponding to entries in the behaviour tree which are any of the following: gmpty, an ATTACH
consfruct, a REPEAT construct, a GOTO ¢onstruct, an IMPLICIT SEND or a RETURN. */

Pasq ::=PASS I P|["(" PASS )" I"("P")"
Fail[;:=FAIL | F | "("FAIL )" I "("F ")"
Incdnclusive ::= INCON€ | T|"(" INCONC )" 1"("1I")"

Restilt ;:= RIMTC_R
/* STATIC SEMANTICS - R shall not be used on the LHS of an assignment. */

StatgmentLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier [AssignmentList] [TimerOps]) |
(AssignmentList [TimerOps]) | TimerOps | Construct | ImplicitSend

Event ::= Send | Receive | Otherwise | Timeout | Done

/* 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. */

Otherwise ::= [PCO_ldentifier | CP_Identifier | FormalParldentifier] "7" OTHERWISE

/* STATIC SEMANTICS - PCO_Identifier, CP_Identifier or FormalParldentifier shall be present unless the test suite uses only one PCO and no CP.
*/
/* STATIC BEMANTICS - FormalParldentifier shall only be of PCO type or CP type. */

Timeout ::& "?" TIMEOUT [Timerldentifier | FormalParldentifier]
/* STATIC BEMANTICS - FormalParldentifier shall only be of TIMER type. */

Done ::="P" DONE "(" [TCompldList] ")"
TCompldllist ::= TCompldentifier {Comma TCompldentifier}

Construct {:= GoTo | Attach | Repeat | Return | Activate | Create

Activate ::+ ACTIVATE "(" [DefaultRefList] ")"
/* STATIC BEMANTICS - The ACTIVATE construct shall not be used in Default behaviour tables,*/

Return ::= [RETURN
/* STATIC BEMANTICS - The RETURN construct shall not be used except in Default behaviour trees (including any local trees withif} Default
behaviour tdbles). */

Create ::= CREATE "(" CreateList ")"

CreateList ;= CreateTComp {Comma CreateTComp}

CreateTComp ::= TCompldentifier Colon TreeReference [ActualParList]
/* STATIC PEMANTICS - TCompldentifier shall not be of Role MTG */

GoTo ::=(|'->" | GOTO) Label

/* STATIC BEMANTICS - The label column shall contain labéls referenced from the GoTo. */
/* STATIC PEMANTICS - Label shall be associated with he first of a set of alternatives, one of which is an ancestor node of the point from which
the GoTo is to be made. */
/* STATIC SEMANTICS - GoTo shall be used only'\for jumps within one tree, i.e., within a Test Case root tree, a Test Step tree a Defaulf tree and a
local tree; afd thus, each label used in a GoTo €onstruct shall be found within the tree in which the GoTo is used. */

/* STATIC $EMANTICS - There shall be no’ACTIVATE operation as an ancestor node of the GoTo construct on the branch of the tree hetween the
Label and the GoTo. */

/* STATIC $EMANTICS - No GoTo'shall be made to the first level of alternatives of local trees, Test Steps or Defaults. */

Attach ::= |[+" TreeReference [ ACtualParList]
/* STATIC $EMANTICS TréeReference shall not attach itself, either directly or indirectly, at its top level of indentation. */
/* STATIC $EMANTICS -)The number of the actual parameters shall be the same as the number of the formal parameters. */

/* STATIC $EMANTICS - Formal and actual parameters of test steps shall be used in such a way that only valid TTCN is created by textual
substitution. [*/

/* STATIC $EMANTICS - 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 an attached tree. */

Repeat ::= REPEAT TreeReference [ActualParList] UNTIL Qualifier

/* STATIC SEMANTICS - TreeReference shall not attach itself, either directly or indirectly, at its top level of indentation. */

/* STATIC SEMANTICS - The number of the actual parameters shall be the 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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IC 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,
FormalParldentifier or ConsRef. */

Ass{gnmentList ::="(" Assignment {Comma Assignment} ")"

/* STATIC SEMANTICS - Except within a Procedural Definition or an Encoding Definition, the LHS of Assignment shall only resolve to:
TS_Varldentifier, TC_Varldentifier, reference to the field of a variable or reference to an ASP parameter or PDU)field that is to|be sent. */

/* STATIC SEMANTICS - Within a procedure definition of 2 TSOp or EncodingOp, the DataObject Identifier;on the left-hand side of an assignment
Shall D€ a VdrluCﬂllllCl' /

/* STATIC SEMANTICS - The expression shall contain no unbound variables. */
/* OPERATIONAL SEMANTICS - The Expression on the RHS of Assignment shall evaluate tg‘an€xplicit value of the type of|the LHS. */
Expfession ::= SimpleExpression [RelOp SimpleExpression]
/* OPERATIONAL SEMANTICS - If both SimpleExpressions and the RelOp exist then the”SimpleExpressions shall evaluate t¢ specific values of
compatible types. */
/* OPERATIONAL SEMANTICS - If RelOp is "<" | ">" | ">="| "<=" then each.SimpleExpression shall evaluate to a specific INTEGER value. */
/* STATIC SEMANTICS - ASN.1 Named Values shall not be used within arithpietic expressions as operands of operations. */

SimpleExpression ::= Term {AddOp Term}
/* OPERATIONAL SEMANTICS - Each Term shall resolve to a spetific'value. If more than one Term exists and if AddOp is "QR" then the Terms
shallfresolve to type BOOLEAN; if AddOp is "+" or "-" then the Tétms shall resolve to type INTEGER. */
Term ::= Factor {MultiplyOp Factor}

/* OPERATIONAL SEMANTICS - Each Factor shall resclve to a specific value. If more than one Factor exists and if MultiplyQp is "AND" then
the Fpctors shall resolve to type BOOLEAN; if MultiplyOp is "*" or "/" then the Factors shall resolve to type INTEGER. */
Factpr ::= [UnaryOp] Primary

/* ORERATIONAL SEMANTICS - The Primaty. shall resolve to a specific value. If UnaryOp exists and is "NOT" then Primary shall resolve to type
BOOLEAN; if the UnaryOp is "+" or "-" then.Primary shall resolve to type INTEGER. */

Prinfary ::= Value | DataObjectReference | OpCall | SelectExprldentifier | "(" Expression ")"
/* STATIC SEMANTICS - SelectExprldentifier shall only be used within selection expressions. */

/* NQTE - Through Value, it i§ possible to reach MatchingSymbol, TS_Parldentifier, TS_Constldentifier, TS_Varldentifier, TC| Varldentifier,
FormpalParldentifier or Con§Ref. ™/

DataObjectReference i="DataObjectldentifier { ComponentReference}
/* STATIC SEMANTICS - Identifiers of ASP parameters and PDU fields associated with SEND and RECEIVE shall be used only to reference ASP

ASN.1 value

peration or

EncodingOperation. */

DataObjectldentifier ::=TS_Parldentifier ITS_Constldentifier ITS_Varldentifier ITC_Varldentifier IFormalParldentifier |
ASP_ldentifier | PDU_Identifier | CM_Identifier | Varldentifier

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. */

/* STATIC SEMANTICS - Where a structure is used as a macro expansion, the elements in the structure shall be referred to as if it was expanded
into the ASP or PDU referring to it. */

/* STATIC FEMANTICS - I a parameter, Tield or element is defined to be of metatype PDU no reference shall be made to 1ields of that shbstructure.
*/

Componentldentifier ::= ASP_Parldentifier | PDU_Fieldldentifier | CM_Parldentifier | Elemldentifier | ASN1_Identifier

ASNI1_Ideptifier ::= Identifier

/* NOTE - ASN1_Identifier identifies a field within ASN.1 SEQUENCE, SET or CHOICE type. */
/* STATIC BEMANTICS - An ASN1_Identifier associated with a NamedValue shall not be used unless the value(is\within a SEQUEN[E, SET or
CHOICE type. */

/* STATIC BEMANTICS - An ASN1_Identifier shall be provided to identify the variant in a CHOICE type\*/
/* STATIC $EMANTICS - An ASN1_Identifier shall be provided whenever the value definition becomes ‘ambiguous because of omitted QPTIONAL
values in a §EQUENCE type. */
ComponengPosition ::= "(" Number ")"
ArrayRef :f= Dot "[" ComponentNumber "]"

ComponentNumber ::= Expression
/* OPERATIONAL SEMANTICS - ComponentNumber shall evaluate to a non-negative specific INTEGER value. */

BitRef ::= Dot (Bitldentifier | "[" BitNumber "]")

Bitldentifi¢r ::= Identifier
/* NOTE - Bitldentifier identifies a particular bit within an ASN.1 BIESTRING. */

BitNumbeq ::= Expression
/* OPERATJONAL SEMANTICS - BitNumber shall evaluate to.a non-negative specific INTEGER value. */

OpCall ::=|Opldentifier (ActualParList | "(" ")")
/* STATIC $EMANTICS - See static semantics on production 699. */

OpIdemiﬁf]; ::= TS_Opldentifier | TS_Proeldentifier | PredefinedOpldentifier

PredefinedDpldentifier ::= BIT_TO_INT | HEX_TO_INT | INT_TO_BIT | INT_TO_HEX | IS_CHOSEN | IS_PRESENT |
LENGTH|OF | NUMBER_OF_ELEMENTS
AddOp =:=|"+"1"-"1OR

/* OPERATJONAL SEMANTIES ; Operands of the “+”, “-” operators shall be of type INTEGER (i.e., TTCN or ASN.1 predefined) or flerivations
of INTEGEHN (i.e., subrange)-Operands of the OR operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or derivatives of BOOLEAN. */
MultiplyOp ::= "*" [ {/"YMOD | AND
/* OPERATJONAL.SEMANTICS - Operands of the “*”, “/” and MOD operators shall be of type INTEGER (i.e., TTCN or ASN.1 predlefined) or
derivations of INTEGER (i.e., subrange). Operands of the AND operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or defivatives of
BOOLEAN.|*/

UnaryOp ::= "+"1"-"| NOT
/* OPERATIONAL SEMANTICS - Operands of the “+”, “-” operators shall be of type INTEGER (i.e., TTCN or ASN.1 predefined) or derivations

of INTEGER (i.e., subrange). Operands of the NOT operator shall be of type BOOLEAN (TTCN or ASN.1 predefined) or derivatives of BOOLEAN.
*/

RelOp = "="1"<" [ ">" | "<>" | ">=" | "<="

A.3.3.35 Timer operations

727
728
729

164

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. */

/* STATIC SEMANTICS - The DataObjectReference shall only resolve to TS_Varldentifier, TC_Varldentifier, or reference to the field of a variable.
*/

CENTIFIER |

736 ChafacterString ::= NumericString | PrintableString | TeletexString | VideotexString | VisibleString | IA5Stripg |
GraphicString | GeneralString | T61String | ISO646String | BMPString | UniversalString

A.3.3.36.2 Referenced types

737 RefdrenceType ::= TS_Typeldentifier | ASP_Identifier | PDU_Identifier"CM_Identifier

/* STATIC SEMANTICS - All types, other than the predefined types, used'ini a test suite shall be declared in the Test Suite Typ¢ definitions, ASP
type fefinitions, PDU type definitions or CM type definitions, and referenced by name. */

738 TS_Typeldentifier ::= SimpleTypeldentifier | Structldentifier 'ASN1_Typeldentifier

A.3.3.37 V3lues
739 Valye ::= LiteralValue | ASN1_Value [ASN1_Encoding]

/* RBFERENCE - Where ASN1_Value is the non-terminal Value as defined in ISO/IEC 8824-1: 1994. For the purposes of TTCN, the following
prodyction defined in ISO/IEC 8824-1: 1994:

DefinedValue ::= Externalvaluereference | valuereference | ParameterizedValue
is redefined to be:

DefinedValue ::= Constraint Value&Attributes | valuereference

This fneans that ASN. 1 external references are not allowed in TTCN, but the full possibilities of ConstraintValue&Attributes as defined in production
562 gre allowed within ASN.1 values'in TTCN. This means that expressions, matching symbols, constraint references, value lengths, [F_PRESENT,
and ASN.1 field encoding operations are all included .

For the purpose of TTCN,\the following productions in ISO/IEC 8824-1: 1994:
BuiltjnValue ::=

BitStringValue |

BooleanValue |

CharacterStringValue |

ChoiceValue |
EmbeddedPDUValue L

EnumeratedValue |
ExternalValue |
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 ::=
BitStringValue |
BooleanValue |
CharacterStringValue |

© ISO/IEC

EmbeddedPDUValue |
EnumeratedValue |
External Value |
IntegerValue |
NullValueValue |
ObjectldentifierValue |
OctetStringValue |
RealValue |
SequenceValue |
SequenceOfValue |
SetValue |
SetOfValue |
TaggedValue

ReferencedYalue ::=
Defined Value */

/* STATIC $EMANTICS - ASN.1 Named Values shall not be used within arithmetic expressions as operands of operations. */

LiteralValye ::= Number | BooleanValue | Bstring | Hstring | Ostringt/*Cstring | R_Value
Number ::4 (NonZeroNum {Num}) | 0

NonZeroNym ::=11213141516171819

Num ::= 0 NonZeroNum

BooleanVajue ::= 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 the relevant CharacterString type. */

/* LEXICALJREQUIREMENT - If the CharacterString type includes the character " (double quote), this character shall be represented bly a pair of

" (double qudté).inthe denotation of any value. */

Wildcard ::= AnyOne | AnyOrNone

AnyOne ::="?"

/* STATIC SEMANTICS - AnyOne shall be used only within values of string types, SEQUENCE OF and SET OF. */
AnyOrNone ::="*"

/* 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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758
759
760
761
762
763
764

A.3.3.38 Miscellaneous productions

765
766
767
768
769
770
771
772

/* 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. */

Alpha ::= UpperAlpha | LowerAlpha

AlphaNum ::= Alpha | Num

UpperAlpha :=AIBICIDIEIFIGIHIIIJIKILIMINIOIPIQIRISITIUIVIWIXIYIZ
LowerAlpha::=alblcldlelflglhliljlkllIminlolplqirisitiulviwixlylz
ExtendedAlphaNum ::=/* REFERENCE - A character from any character set defined in ISO/IEC 10646. */
BoundedFreeText ::= "/*" FreeText "#/"

FrgeText ={ExtendedAtphaNum
/* LEXICAL REQUIREMENT - Free Text shall not contain the string "*/" unless preceded by backslash ("\"). */

Comma =",
Dqt::="."
Dagh ::="-"
Mifpus ::="-"

SemiColon ::=";

DoubleColon ::= Colon Colon

Colon ::=

non

Unlderscore ::=
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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 static semantics in the TTCN.MP are specified in A.5.2.

A.4.2 Uniqueng¢ss of identifiers

A.4.2.1 In some|cases test suites may make references to items defined in other OSI standards. In particular, Fef¢rences to

ASN.1 type defiffition moduies according to ISO/IEC 8824-1: 1994 may be made in the type definitions. Names ffom those
modules (such asfidentifiers of subfields within structured ASN.1 type definitions) may be used throughoutthe test duite.
Since the rules fof identifiers in ASN.1 and TTCN conflict, the following conventions apply:

a) type refererfces, module identifiers and value references made within the various ASN.1 ‘type definitions tables shall
comply to the requirements for identifiers defined in ISO/IEC 8824-1: 1994;

b) for identifiefs used within the other parts of a test suite dash ( - ) characters shall be-réplaced with underscores { _ ).

Within some TT(¢N tables part of the ASN.Isyntax can be used to define types.In that-case, ASN.I rules shall be followed for
identifiers, with trle exception that dash ( - ) characters shall not be used. Unders¢ores ( _ ) may be used instead. |All other
requirements defined by ISO/IEC 8824-1: 1994 (e.g., Type identifiers shall start with an upper case letter, and field identifiers
within structured JASN.1 definitions shall start with a lower case letter) apply to TTCN test suites wherever ASN.1 i used.

A.4.2.2 All identjfiers of the following TTCN objects shall be unique throaghout the test suite:
a) Test Suite Tlypes;
b) Test Suite Jperations;
¢) Test Suite Pprameters;
d) Test Case S¢lection Expressions;
e) Test Suite Clonstants;
f) Test Suite Vlariables;
g) Test Case Vhriables;
h) PCO types;

NOTE - If therelis no PCO type declaration table, then PCO types are implicitly declared in the PCO declaration table, in whidh case the
uniqueness refers|to the meaning of the-lPCO type - the same PCO type may occur several times in the PCO declaration table with the same
meaning.

i) PCOs;
j) CPs;

k) Timers;

1) Test Components;

m) Test Component 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;

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 Al| the following TTCN object references shall be unique throughout the test suite:
a) Test (sroup References;
b) Test §tep Group References;

c) Defaylt 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
TT—FOINT INFINETY PFE
OOLEAN INTEGER R
INT_TO_BIT READTIMER
ANCEL INT_TO_HEX REPEAT
ASE IS_CHOSEN REPLACE
OMPLEMENT IS_PRESENT RETURN
10T RETURNVALUE
ATE LT R_Type
min S
ONE MOD START
SE ms STATIC
MTC SUPERSET
D MTC_R SUBSET
DCASE NOT TeletexString
DIF ns THEN
DVAR OF TIMEOUT
DWHILE OMIT TIMER
OR TO
IL OTHERWISE TRUE
P UNTIL
FALSE LENGTH_OF us
neralString none uUT
TO NUMBER_OF_ELEMENTS VAR
aphicString NumericString VideotexString
XSTRING OCTETSTRING VisibleString
HEX_TO_INT OBJECTIDENTIFIER WHILE
I PASS
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
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
NOTE - Tabfe A.3 contains a numberofikeywords which at preset have no support within this standard. Those keywords h
to cacilitate future integration of ASN.1 1994 features into TTCN.
A.4.2.6 When ASN.1 is used in a TTCN test suite, ASN.1 identifiers from the following list shall be unique thr,
suite, regarflless of whether'the ASN.1 definition is explicit or implicit by reference:
a) Typelflentifiers'of/an ASN.1 Type Definition;
b) identifiers ocgurring in an ASN.1 ENUMERATED type as distinguished values;
¢) identifiersvoccurring in a NamedNumberList of an ASN.1 INTEGER type.

hve been reserved

bughout the test

A.4.2.7 The names of ASP parameters shall be unique within the ASP in which they are declared. The names of PDU fields
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.

171


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

ISO/IEC 9646-3: 1998 (E)

© ISO/IEC

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 Te

st 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, an

d 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) Test Step Identifier;
d) Default Identifier;

e) Parameteri

A.4.2.12 A formal parameter name contained in the formal parameter list of a local tree header shall take precede
I name contained in the formal parameter list of the Test Step in which it is defined, withifnthe sc

formal paramete
local formal par3

A.4.2.13 In con
figuration for thg

A.4.2.14 Each idlentifier used in the procedural definition of a test suite operation shall be on'of’the following:

a) locally dec
b) atype nam

c) aformal pgrameter name declared in a formal parameter list of the operation;

d) atest suite

The scope of fq
operation.. Thus
suite operation. ]

A.4.2.15 The co
ASN.1 tables (i.
Conversely, the {

red constraint declaration.

e, used in a variable declaration;

pbperation name.

meter list.

urrent TTCN, PCOs and CPs used in a Test Case shall only be those determined by the Test Comp
t Test Case.

ared variable name;

rmal parameter names and locally declared variable fiames is the procedural definition of the
the values of all other types of identifier are not directly accessible within the procedural definitig
[0 access such values they shall be passed as actual parameters to the test suite operation.

pstraints for TTCN Structured Types, TTCN ASPs,TTCN PDUs and TTCN CMs shall not be speci

., ASN.1 Type Constraints, ASN.1 ASP Constraints, ASN.1 PDU Constraints or ASN.1 CM Cqg
onstraints for ASN.1 Types, ASN.1 ASP${ASN.1 PDUs and ASN.1 CMs shall not be specified us

nce over a

pe of that

bnent con-

test suite
n of a test

fied using
nstraints).
ng TTCN

tables (i.e., Strucfured Type Constraints, TTCN ASP Constraints, TTCN PDU Constraints or TTCN CM Constraints).
NOTE - However] when ASPs or PDUs are chained to_otheér PDUs, the enclosing ASP or PDU may, for example, be specifiiedl in tabular
TTCN, whereas thg enclosed PDU may be specified'in ASN.1.
A.5 Differenges between TTCNIGR and TTCN.MP
A.5.1 Differenges in syntax
The following is|a list of syntax.differences between TTCN.MP and TTCN.GR:
a) TTCN.MP pses keywotds as delimiters between entries, while TTCN.GR uses boxes;
b) TTCN.MP Jusesanmexplicit denotation of indentation levels for test events, while indentation is indicated isually in
TTCN.GR;
¢) TTCN.MP coniains an extra occurrence of the suite identifier, which is used to Iacilitate identification of the ATS in an

automated met

hod;

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) if in TTCN.GR group references are used with definitions, declarations or constraints to indicate an hierjrchical grouping
of objects, then in TTCN.MP each relevant group identifier is inserted before the syntax for the group(of-tgbles which share
that gropp identifier and the syntax for the group identifier and following group of tables are enelosed ih the appropriate
TTCN.MP keywords, relevant to the type of object.

A.5.2 Additional static semantics in the TTCN.MP
The following is a list of the additional static semantics in the TTCN.MP:

a) in thg TTCN.MP, statements in the first level of alternatives having no predecessor in the root or local trée they belong to
have the indentation value of zero; statements having a predecessor shall have the.indentation value of the predecessor plus
one as their indentation value;

b) in thg TTCN.MP, the Test Suite Structure information is in the form.of Test Group Identifiers preceding Test Case
behavioyr descriptions shall be the same structure as defined by the part of the Test Suite Structure relevarlt 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).

A.6.2 The production index

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
ASNI1_CM_GroupReference 440
ASN1_CM_TypeDef 438

© ISO/IEC

A

Activate 690
ActualCrefPar 672
ActualCrefParList 671
ActualPar 700
ActualParList 699
AddOp 723
AliasDef 495
AliasDefs 491
AliasDefsGroup 488
AliasDefsGroupld 489
AliasDefsGroupldlentifier 490
AliasDefsOrGroup 487
AliasGroupldentifier 494
AliasGroupRef 492
AliasGroupRefergnce 493
Aliasld 496
Aliasldentifier 497
Alpha 758
AlphaNum 759
AnyOne 754
AnyOrNone 755
AnyOrOmit 569
AnyValue 568
ArrayRef 715
ASN_ASP_DefsHyRefGroupRef 373
ASNI1_ASP_Congtraint 540
ASNI1_ASP_Con{traintGroup 538
ASN1_ASP_CongtraintGroupld 539
ASN1_ASP_CongtraintGroupldentifier 543
ASN1_ASP_CongtraintGroupRef:541
ASNI1_ASP_CongtraintGroupReference 542
ASNI1_ASP_CongtraintOrGroup 537
ASN1_ASP_Congtraints-536
ASNI1_ASP_Groupldentifier 368
ASNI_ASP_GroupRef 366

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 433
ASNI1_PDU_Constraint.590
ASNI1_PDU_ConstraigtGroup 588
ASNI_PDU_CongtsaintGroupld 589
ASN1_PDU_ConstraintGroupldentifier 593
ASNI1_PDU,_ConstraintGroupRef 591
ASNI1_PDU_ConstraintGroupReference 592
ASNIWPDU_ConstraintOrGroup 587
ASNi1_PDU_Constraints 586
ASN1_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
ASN1_TypeConstraintGroupRef 522

ASNI1_ASP_GroupReference 367
ASN1_ASP_TypeDef 365
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

ASN1_TypeConstraintGroupReference 523
ASNI1_TypeConstraintOrGroup 518
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 CM_GroupRef 425
ASNI1_Typeld&Fullld 115 CM_GroupReference 426
ASN1_Typeldentifier 116 CM_Id 423
ASNI1_TypeRef 129 CM_Identifier 424
ASN1_TypeReference 130 CM_ParDcl 429
ASN1_TypeRefs 127 CM_ParDcls 428
ASNI1_TypeRefsGroup 125 CM_Parld 430
ASN1_TypeRefsGroupld 126 CM_Parldentifier 432
ASNI1_TypeRefsGroupRef 128 CM_ParldOrMacro 431
ASNI1_TypeRefsOrGroup 124 CM_ParType 433
ASN1_ValueReference 227 CM_ParValue 608
ASP_CongtraintGroupldentifier 533 CM_ParValues 607
ASP_CongtraintGroupRef 531 CM_TypeDefs 417
ASP_CongtraintGroupReference 532 CollComment 58
ASP_Constraints 525 Colon 771
ASP_Groupldentifier 352 Comma 765
ASP_GroupRef 350 Comment 53

ASP_GroupReference 351
ASP_Id 347
ASP_Id&Hullld 348
ASP_Identjfier 349
ASP_ParDgl 355
ASP_ParDgls 354
ASP_Parld 356

Complement 566
ComplexDefinitions 340
Componentldentifier, 712
ComponentNumber., 716
ComponentPosition-714
ComponentReferénce 710
Configuration* 628

ASP_Parld&Fullld 358 Consld{554
ASP_Parldentifier 359 Consld&ParList 555
ASP_ParldOrMacro 357 ConsRef 670

ASP_ParType 360
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Annex B
(normative)

Operational Semantics of TTCN

B.1 Introduction

Annex A d¢scribes the syntax of TTCN by means of BNF production rules and restrictions on these production
of which mpy be verified either statically or dynamically.

This annex|defines the semantics of TTCN by describing an abstract procedure that executes syntactically ¥
suites. This| procedure starts, for each Test Case, an abstract “TTCN machine” that evaluates this.Téest Cases
creation, ejpansion and interpretation of an “EvaluationTree”, dealing with one level (ordered set of alternat
position in the tree) at a time. In the execution of concurrent TTCN, additional TTCN machifgs-are started, one

procedure (EVALUATE_TEST SUITE) and the TTEN/ machines (EVALUATE
_TEST_COMPONENT) are described in clause B.5. EvaluationTree has the form of a TTCN beh

6-3: 1998 (E)

the observance

alid TTCN test
by means of the
ves in a certain
for each created
the main test
er, are assumed

| TEST_CASE,
aviour tree, but

enriched by|additional components. In a TTCN machine it is initially set4o be the indicated Test Case or Test Jtep root tree, or

local tree. [In the course of test case execution, EvaluationTree is\expanded, and “control” generally m|
EvaluationTree, except in the execution of GOTOs and RETURNS, where control moves up.

The additiopal tree components, introduced for technical reasons; are the following: each node (alternative)
denoted StatementLine, a Boolean value IsDefault, telling whéther the node stems from a Default Behaviour
has, beside$ the denoted list of StatementLines, a Bogléan value IsExpanded, telling whether the level h3
expanded.

It is not required that a real TTCN machine be built in a way that it works internally exactly as the abstr
operational semantics define only how a real TFCN machine should behave externally, i.e. with respect to PCO

pves down the

as, besides the
ble; each level
s already been

hct one. TTCN
and CP queues,

timers and the timer list, and test component-termination information. Implementation details are irrelevant.

B.2 Precgdence

Operationalfsemantics for TTCNare supplied in the following clauses in a mixture of pseudo-code and natural language. Where
these two n¢tations overlap theyjare meant to have identical meanings. If the pseudo-code and natural language|conflict, this is
an error, and should be reported back to the standards organization via a defect report. In such a case, pending cprrection of the
defect by thg standards Organization, the pseudo-code will take precedence over the natural language text.

B.3 Procgssing of test case errors

Within the mai i art o /] 0646 _2a hin Annex A and thi nne aondition el described that

result in the detection of test cas
to the abortion of the Test Case.

e errors. The observation of a test case error shall be recorded in the conforman

ce log and lead

Without being explicitly mentioned in the following, a test case error is always detected dynamically if any part of an expression
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 de

fined 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::Identifier, if they were not
already renamed.at import. Every module shall have a unique identifier, In the expanded test suite all explicitly and implicitly
imported objects are clearly recognisable and because every module has to have a unique name, name clashes ar€a¢t possible.

procedurg expand() Make a temporary copy of the whole sourcp

begin
for (every source Si in ImportPart) do
bégin Expand the copy of thesource (Recursjon)

copy(Si);
expand(Si);

rename_explicitly_imported(Si); ——— Rename all gbcufrences of explicitly impprted

e\

rename_implicitly_imported(Si); objects |
for (every marked_imported Ok in Si) do
begin
merge(Ok); Rename all occurrences of implicitly
end \ imported objects
end

end Merge all objects from Si with unique name

Lookup in the "import table" for S

procedure rename_explicitly_imported(S)
begin /

for) (every object Oi in “import table” for S).do

begin
mark_imported(Oi); Only rename if not already renamed at
en import
if ot already_renamed(Oi), then
begin
rename_source_and; references(Oi, S);
en \
if dmitted (Oi) of is>external(Oi) then
begin Rename all occurrences
remoye-tmported_mark(Oi);
en

end
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procedure rename_implicitly_imported (S)
begin

end

BS5S TT
B.5.1 Int|

TTCN behaviour trees are evaluated one level of alternatives at a time. At each leyel, defaults are appef

constructs
discover W
for what ¢
semantics

B.5.2 Th

B.5.2.1 I:]\troduction

TTCN se
descriptiof
intended a
or high ley
Keywords
definition,
data type @

B.5.2.2 Ps
Many statg

They obtaip their value (and ar¢ immediately terminated) by return, followed by a value expression.

Procedure
“written td
procedure

CN operational semantics

roduction

pnstitutes a match for a TTCN statement depend on what is coded_on-that behaviour line, and are
text.

> pseudo-code notation

5 an aid to understanding TTCN semantics and"are not intended to be associated with any particular
el programming language. They are not meant to be direct methods for executing TTCN.

and function parameters are generally “throughput parameters”, i.e. formal parameters that may be

br function-body that are neither formal parameters nor any of the global ones mentioned above ar|

for (every object Oj referenced by Qi in S) do
begin
mark_imported (Oj); /
if not already_renamed (Oj) then <#—
begin
rename_source_and_references (Oj, S);

and
ciia

are expanded, and REPEAT constructs are replaced. This produces a sef,of alternatives that car
hich one successfully matches and thereby determines which set of alternatives to proceed to next. ]

antics are defined using a simple functional approachrthat explains the execution of a TTCN Tes
, involving the step-wise expansion of an evaluation tree, and the execution of nodes of this tree. Th

of pseudo-code are printed in bold font,\¢.g. procedure, function, begin, end, if, then, else. In th
procedure, process, and function nafies are highlighted by bold font to facilitate lookup. For the
f a function is highlighted. Apart.from this, data types are not dealt with explicitly.

ocedures and functions

ments are procedure calls: Function expressions may be used wherever a value of the associate

”. In particular;\functions may have “side effects” and are essentially “procedures with a value’

of this bod

Care is tak

, withotit'explicit declaration.

n_that

Only rename if not already renamed

aded, attachment
be evaluated to
"he requirements
described in this

Case behaviour
ese functions are
execution model

e header of their
ame reason, the

type is needed.

both “read” and
. Variables in a
e local variables

- terms 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;

- ReturnDefaults, the default context of the ReturnLevel,

© ISO/IEC

- SendObject, the-ASPEPDU-er-EM-to-be-sent-next;
- ReceiveObject, 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~ “enviropment of
EVALUATE_TEST_SUITE?”, i.e. the contents of the relevant PCOs and CPs, as well as the lists of expired timers,|the values
of timers, and the list of terminated parallel test components, are assumed to be globally accessible’from all test cpmponents
and need not be passed explicitly as parameters. Similarly, Test Suite Parameters, Test Suite Constants, and Test Suit¢ Variables
are assumed to He accessible from all test case or test component processes.
B.5.2.4 Natura] language within pseudo-code
Some parts of pseudo-code are written in natural language, in order to limit thé.complexity of this annex. Thesg parts are
enclosed by /# apd #/. Such parts represent statements, for-loop details, or expressions of pseudo-code and are assymed to be
executed or evaluated, when they are encountered.
Pure comments, intended for the human reader, not to be executed or evaluated by a TTCN machine, are enclosed by (* and *).
B.5.2.5 Levels and alternatives
A level visited i a tree denotes both a position in the tree and the ordered set of alternatives at this level.
An alternative Visited in a tree determines a level positioniin the tree, cf. LEVEL_OF in B.5.25. The alternatiye denotes
simultaneously {4 position in that level, a BehaviourLine,a-StatementLine, etc.
Thus, levels and|alternatives in a tree are pointers, but.the unpacking of the data objects they point at is done implicjtly.
B.5.3 Executign of a Test Suite
B.5.3.1 Introduction
The Test Suite ig executed in the maimprocedure, EVALUATE_TEST_SUITE. Every Main Test Component (Test Case in the
non-concurrent ¢ase) is executed ©nyan abstract TTCN machine executing EVALUATE_TEST_CASE. Each Parallel Test
Component is executed on an independent TTCN machine, performing EVALUATE_TEST_COMPONENT.
» procedure EMALUATE_TEST_SUITE(TestSuiteld)
(* This prqcedure.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. *)
begin

for /# every Test Case, Test Step or Default behaviour table Table in TestSuiteld #/ do

begin

/# 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

/# For each leaf of the behaviour tree which does not have an entry in the verdict column assign the verdict R. #/
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B.5.4 Ex¢cution of a Test Case

B.5.4.1 Ekecution of a Test Case - pseudo-code

# or each leaf of the behaviour table which has a preliminary result assigned, change the preliminary result t
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

end

end

proces§ EVALUATE_TEST_CASE(TestCaseld)

(*

global EvaluationTree, CurrentLevel, Defaults, Snapshot, ReturnLevel, ReturnDefafilts; SendObject, ReceiveObject;

begin
1#

EvaluationTree := ROOT_TREE(TestCaseld);

(*

CurfentLevel := FIRST_LEVEL(EvaluationTree) ;

(*

RetyrnLevel := CurrentLevel;

Defgults := DEF_REF_LIST(TestCaseld);
RetyrnDefaults := Defaults;
EVALUATE_LEVELS ();

(*

end

procedyre EVALUATE_LEVELS ()

(*

begin

if NOT\IS_EXPANDED() then

SelEx := /# conjunction of the selection expressions of all test groups containing Test Case TCId (directly or via lower groups) #/;

if EVALUATE_BOOLEAN(SelEx) then
start process EVALUATE_TEST_CASE (TCId);
/# add TCId to the list Evaluated #/;

Test Case Behaviour Description. It moves control to the top level of alternatives and calls theif evaluation. *)

nitialize Test Case Variables, global R and MTC_R, PCOs, CPs, Timefs) and the Timeout List of TestCaseld

EvaluationTree is a growing finite tree built up by pasting togetherand expanding copies of trees from the teg
description and from the test step and default libraries. A~component IsExpanded is added to each level. *

A level denotes both a position in a tree and the ordered-set of alternatives at this position. *)

[his includes, by nested calls, the evaluation of all relevant subsequent levels in the growing evaluation tree. ¥

This procedure first expands and evaluates CurrentLevel, which is the currently active level of alternatives of EvaluationTrd
gives the currently active default context. The alternatives contained in CurrentLevel are processed in their order of apy

CurrentLevel. By the $napshot mechanism, in each round of matching attempts through CurrentLevel, the status of the e
donsidered does not‘change, giving each such round an instantaneous character.

$ave for dynantically detected test case errors, the evaluation of CurrentLevel includes the successful evaluation of an alterr
ip followed by the assignment of a verdict and the evaluation of the next level, and hence, by induction, of all levels {
bsequentlysmoves to. *)

ISO/IEC 9646-3: 1998 (E)

o0 a verdict by

’

[This process initializes the EvaluationTree by the Test Case root tree and the default contextby the Defaults references listed with the

#/,

t case behaviour

e. Defaults
bearance, if

flecessary in repeated rourids,'CurrentAlternative is the loop variable of the for-loop, denoting the currently considered allernative in

hvironment

ative. This
hat control

(* By this condition we avoid expanding levels repeatedly which are targets of GOTOs. *)
EXPAND_CURRENT_LEVEL ();

(* 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,
begin

etc. *)
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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);
EVALUATE_LEVELS();

end

end
until SNAPSHOT_FIXED();
(* SNAPBSHOT_FIXED returns TRUE if Snapshot cannot change any more. *)
LOG(TEST_CASE_ERROR);
STOP_THST_CASE();
end

B.5.4.2 Executfon of a Test Case or Test Component - natural language description

Step 1. Evaluation begins at the numerically lowest (in TTCN.MP), i.e. the leftmost (A TTCN.GR), level of indentation of
the fjoot tree.

Step 2.  Expgnd current level to include all defaults explicitly, and to replace alktre¢ attachments, as long as necegsary, as well
as all REPEATS, by their expansions.

Step 3. Tak¢ a snapshot of the incoming PCO and CP queue(s) and theftimeout list.
NOTIE 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.

Step 4. Evaluate the TTCN statement on the current behaviour Tine.
The jevaluation of each type of TTCN statement\is specified in the operational semantics for that TTQN statement
type

Step 5. If the TTCN statement evaluates to a su¢cessful match, then go to Step 6.

Othdrwise, if there are more alternatives in the current set of alternatives, consider the next behaviour line in the set
of alfernatives 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 at least
one ¢vent, and all timers relevant to Timeout statements in the set of alternatives are in the timeout list, then stop the
Test|Case and indicate\test case error.

NOTE 2 - Under thés¢ conditions none of the set of alternatives can ever match.

In al] other cases~i.e. there are no more alternatives and the next snapshot might show a different picture|- go to Step
3.

Step 6. If a greliminary verdict is coded, process it as in B.5.23.2.

Step 7.  If aleaf 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.

Step 8. 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 ()
begin
if /#Currentlevel has-a label #/ then

SAVE_DEFAULTS ();
APPEND_DEFAULTS ();

EXPAND ATTACHMENT

(* :urren—t-Level is now free
EXPAND_REPEATS ();
/# Qomponent IsExpanded of CurrentLevel #/ := TRUE;

o Wwn

end

B.5.5.2 SIving Defaults

* proced
begin
/# Replace CurrentLevel and its subsequent behaviour in the EvaluationTree-by ACTIVATE (Defaults), followed|by CurrentLevel
and|its subsequent behaviour, with the label of the former CurrentLeyelmoved to the ACTIVATE line. #/;
/# (onsider new ACTIVATE line as the CurrentLevel #/;

re SAVE_DEFAULTS ()

end

B.5.5.3 Expansion of REPEAT constructs

If RepeatediTree denotes a particular TreeReference together with its ActualParList, and Condition denotes a particular Boolean
expressionl, and label denotes a label not used anywhere else, then “REPEAT RepeatedTree UNTIL [Copdition]” can be
replaced by:

[TRUE]
label + RepeatedTree
[NOT (Condition)]
-> label
[Condition]

Lines descfibingsubsequent behaviour of the REPEAT construct follow after [ Condition] in this expansion, wjth an additional
indentatior] of on€ level.

e procedure 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,

187


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

ISO/IEC 9646-3: 1998 (E)

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 evaluati
either from the
The appending
DefaultReferend

procedure Al
begin
for /# eve
begin
APPE
(* Ev
end
end

B.5.5.5 Expanding attached trees

Attached trees

TestStep and su
behaviour after

references in the]
on the first leve
attached tree is
subsequent beha
appropriate ACT
references in its
will deactivate a

The attached tre

procedure EX
begin
for /# eve
begin

ist in the appropriate Dynamic Behaviour Table, or from the most recently evaluated ACTIVATH

€

PPEND_DEFAULTS ()
'y D in Defaults, in the given order #/ do

ND_TO_LEVEL (EvaluationTree, CurrentLevel, “+” D);

hnd indented from each leaf in the attached tree. Since attached trees may have their own list of d

reached without a verdict being assigned then the defaults context of the calling tree is restored

|1 defaults within the'scope of the default tree.

lly alternative A in Level in Tree, in the given order #/ do

n of a test case, at each level of alternatives there is a current list of Default Tree References. This

of the Defaults is done by adding, for each entry in the current list of Defaults, the co
” to the end of the set of alternatives.

aluationTree and CurrentLevel are updated by appending the attachmentof D to CurrentLevel. *)

e expanded by replacing the attach construct TestStep with the tree or, where applicable, the 1
sequently, if there is behaviour specified-following and indented from the Attach construct, to

header of the test step dynamic behaviour table, the expansion of tree attachment has to ensure that i
of alternatives of the attached tree*matches then the defaults context is changed, and if a leaf n

viour is evaluated. These changes in defaults context are most easily described in terms of the i
IVATE constructs in the rélevant places. If the attached tree is in fact a default tree, then there will be
peader, so the ACTTY.ATE constructs that are inserted on entering that tree will have no parameters a

s on Level are expanded using the following procedure:

PAND_ATTACHMENTS (Tree, Level, OuterDefaults)

© ISO/IEC

list comes
construct.
nstruct “+

oot tree of
insert this
efault tree
Fany event
de of that
before the
psertion of
no default
nd thereby

if /# A
begin

1s an ATTACH construct, 1.e. of the form "+~ AttachedTreeld ActualParList #/ then

Subsequent := SUBSEQUENT_BEHAVIOUR_TO (Tree,A);

Att
RE
*

RE

achedTree := ROOT_TREE (AttachedTreeld);

PLACE_PARAMETERS (AttachedTreeld, AttachedTree, ActualParList);

This replaces the formal parameters in AttachedTree by the actual parameters specified in ActualParList,
doing so by textual substitution *)

LABEL(AttachedTree);

NewDefaults := DEF_REF_LIST(AttachedTreeld);
NewLevel := FIRST_LEVEL(AttachedTree);

EX
EX
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PAND_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

and then attaches ACTIVATE(OuterDefaults) and Subsequent to each leaf node of SubTree. *)
begin

Leyel .= FIRST_LEVEL(SubTree);

for|/# every alternative A of Level in SubTree #/ do

begdin
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
begdin
LeafTree .= MAKE_TREE (A,
MAKE_TREE ( “ACTIVATE(” OuterDefaults “)”,
Subsequent, ), );

REPLACE_ALT_TREE(SubTree, LEVEL_OF(SubTree, A), ALéafTree);

end
end

The exparrion of attached trees is also explained in 15.13{

B.5.6 Evaluation of an Event Line

B.5.6.1 Pseudo-code

¢ functiohn EVALUATE_EVENT_LINE(Alternative) : BOOLEAN

(* This function calls EVALUATE_EVENT, EVALUATE_PSEUDO_EVENT or EVALUATE_CONSTRUCT, depending of what type
pf StatementLine the current alternative is *)

begin
cas¢ STATEMENT AINE_TYPE_OF(Alternative) of
begin
EVENT: if EVALUATE_EVENT (Alternative) then return TRUE,; else returp FALSE;
PSEUDO_EVENT: if EVALUATE_PSEUDO_EVENT (Alternative) then return TRUE,; else returp FALSE;
CONSTRUCT: (* Construct can now only be GoTo, Return, Activate, Create. *)
if EVALUATE_CONSTRUCT (Alternative) then return TRUE,; else returp FALSE;
end
end

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
current alternative is *)

the

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;
DONE: if DONE (Alternative) then return TRUE; else return FALSE;
IMPLICIT_SEND: if IMPLICIT_SEND (Alternative) then return TRUE; else return FALSE;
end
end

B.5.7.2 Functiops for TTCN events - natural language description

If the TTCN stat¢ment is an event, then it will be evaluated as specified in B.5.8 for a SEND event, B.5.9-for a RECE]
B.5.10 for an OT[HERWISE event, B.5.11 for a TIMEOUT event, B.5.12 for a DONE event, or B /5.3 for an IMPLI(

event.
B.5.8 Execution of the SEND event
B.5.8.1 Executipn of the SEND event - pseudo-code

» function SEND ( SendLine ): BOOLEAN

begin
/#Read |PCOorCPidentifier,
ASPorPDUorCMidentifier,

Qualifier,

Assignments,

TimerOperations,

ConstraintsReference from SendLine #/;
if EVALUATE_BOOLEAN (Qualifier) then

begin
BUILD_SEND_OBIJECT (ASPorPDUorCMidentifier, ConstraintsReference );
EXECWTE_ASSIGNMENTS (Assignment);
SEND |EVENT (PCOorCPidentifier, ConstraintReference);
TIMER_OPS (TimerOperations);
LOG(PCOorCPidentifier, SendQObject);
return [TRUE;
end
else return FALSE;
end

e procedure BUILD_SEND_OBJECT (ASPorPDUorCMidentifier, ConstraintsReference)
begin

'VE event,
'IT SEND

SendObject—/#—an-instance-0f-ASPorRDUorCMidentifier
whose parameters/fields have the values specified by ConstraintsReference #/;
end

* procedure SEND_EVENT (PCOorCPidentifier, ConstraintsReference)
begin
/# Encode SendObject according to applicable encoding rules and variations,
see ConstraintsReference and associated type definitions #/;
/# Put encoded SendObject at the end of OUTPUT_Q(PCOorCPidentifier) #/;
end
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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.

nce entry will be

for the associated

hrticular possibly

' will encode the
toding rules. The
P was stated, the
ingle PCO - then

ration(s) will be

B.5.24.2:

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.
Step 2. Create an ASP or PDU or CM as specified in the named Constraints Reference.
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 cpnstrain
parameter or field of the ASP or PDU or CM being built for comparison. The structufé-defined
Constraints Reference is used for this named parameter or field.
Step 3 If there is an Assignment statement, then that assignment will be performed-asin B.5.16, in p
changing the ASP or PDU or CM to be sent.
Step 4 The ASP or PDU or CM is now fully filled in according to the specificatidns given. The LT or U
PDUs (but not ASPs or CMs, apart from PDUs embedded in such) aécording to the applicable en
LT or UT will send the ASP with its embedded encoded PDUs, or'the’encoded PDU. If a PCO or (
ASP or PDU or CM is to be sent at that PCO or CP. If the PCO was not stated, i.e., the test uses a §
the ASP or PDU is sent from the lower PCO, because a CP<annot be implied.
Step 5. | If one or more timer operations were coded on the behdviour line, the appropriate timer ope
performed as in B.5.17.
Step 6. Record in the conformance log the following infermation, as well as the information specified in
* the PCO or CP at which the SEND occurred;
e the fully defined ASP, PDU or CM that'was sent.
B.5.9 Ex¢cution of the RECEIVE event
B.5.9.1 Ekecution of the RECEIVE event - pseudo-code
* function RECEIVE( ReceiveLine )': BOOLEAN
begin
/#Read  PCOorCPidentifier,
ASPorPDUorCMidentifier,
Qualifiér;
Assigriments,
TimerOperations,
ConstraintsReference from ReceiveLine #/;
if /4 INPUT_Q (PCOorCPidentifier) is not empty #/ then
begin
if ( OBJECT_MATCHES(PCOorCPidentifier, ASPorPDUorCMidentifier, ConstraintsReference)
AND EVALUATE_BOOLEAN (Qualifier) ) then
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 return FALSE;

end

e function OBJECT_MATCHES (PCOorCPidentifier, ASPorPDUorCMidentifier, ConstraintsReference) :BOOLEAN

begin

ReceiveObject := /# copy of encoded object at head of INPUT_Q(PCOorCPidentifier) #/;
if /# ReceiveObject can be decoded according to applicable encoding rules and variations,
as given by ConstraintsReference and associated type definitions #/ then
begin

/# decode it, to yield new version of ReceiveObject #/;

end

else return FALSE;

end

¢ procedure REMOVE_OBJECT (PCOorCPidentifier),

begin

/# removg¢ 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

if (| /# ReceiveObject is of type ASPorPDUorCMidentifier #/

else return FALSE;

AND
/# parameters/fields of ReceiveObject have values matching the ConstraintsReference #/ ) then
r¢turn TRUE;

If the snapshot that was taken when beginning the currentitération of checking this level of alternatives f¢r matching
shoys 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 ¢r‘€M shall have been received at that PCO or CP. If the PCO was not
statgd, i.e., the test suite uses a single PCQ;,- then the ASP or PDU shall have been received at the lower[PCO. Note
thatfa CP cannot be implied.

The|incoming PDUs are decoded-according to the applicable encoding rules. A copy is made of the decoded
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 cannot
mat¢h. Otherwise, continue to step 5.

A cqpy of the expeeted ASP or PDU or CM pattern is assembled, using the structure defined in the ASP or PDU or
CM [(declaration plus the values, matching mechanisms and chained Constraints References specified in|the named
Congtraints Reference.

Thig copy-is comparied against the incoming ASP or PDU or CM, and its decoded PDUs or the decoded PDU to
determine if the RECEIVE can match as specified. Only if the RECEIVE did match successfully. continue to Step 6.

jt

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
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B.5.10.1 Execution of the OTHERWISE event - pseudo-code
+ function OTHERWISE ( OtherwiseLine ) : BOOLEAN
begin
/#Read  PCOorCPidentifier,
Qualifier,
Assignments,
TimerOperations from OtherwiseLine #/;
if ( MAINPUT O (PCOorCPidentifier) is not empty #/
AND EVALUATE_BOOLEAN (Qualifier) ) then
begin
EXECUTE_ASSIGNMENTS (Assignments);
TIMER_OPS (TimerOperations);
REMOVE_OBIJECT (PCOorCPidentifier);
LOG(PCOidentifier, ReceivedObject);
return TRUE;
ent
elsp return FALSE;
end

B.5.10.2 [Execution of the OTHERWISE event - natural language description

The tester] shall accept any incoming data that it has not been possible to'decode or that has not matched a pre¢vious alternative

to this OTHERWISE event. Note that if there is a qualifier, the OFHERWISE can only match if that qualifier evaluates 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 alternatjives 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 PDU shall have
been received at the lower{PCO, because a CP cannot be implied.

Step 4. | The incoming ASP, PDU or CM will be removed from the incoming PCO or CP queue and discafded.

Step 5. | If there are Assignment statements, then they will be performed as in B.5.16.2.

Step 6. | If one or mere-timer operations were coded on the behaviour line, the appropriate timer operation(s) will be
performed\as-in B.5.17.

Step 7. | Record-in the conformance log the following information, as well as the information specified in B.5.24.2:

*. S¢he 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

else return FALSE,;

end

else returif FALSE;

end

function TIN
begin
if /# Timer
begin
if /# tir
begin
/#
/#
return|
end
else re
end
else (* Tin
begin
if /# an|
begin

AER_EXPIRED (Timerldentifier) : BOOLEAN

[dentifier is not empty #/ then

heout notification from Timerldentifier is in copy of timeout list in Snapshot #/ then
lelete timeout notification from Timerldentifier in actual timeout list #/;

top and reset the timer Timerldentifier #/;

TRUE;

urn FALSE;

erldentifier not specified *)

y timeout notification is in copy of timeout list in Snapshot'#/ then

/# qtop and reset all timers mentioned in actual timeout [ist#/;

1# (
ret|
end

elete all timeout notifications in actual timeoutist #/;
hrn TRUE;

else refurn FALSE,;

end
end

B.5.11.2 Executjon of the TIMEOUT event - natural language description

The tester will ch
has expired.) Not

Step 1.  If the
Ift

eck to see if the nanied timer has expired. (If no timer name is given, the tester will check to see if
e that if there is.a'qualifier, the TIMEOUT is only considered as matching if that qualifier evaluates

e is a qualifjer, then that qualifier will be evaluated before any other processing takes place.

he qualifier evaluates to FALSE, the TIMEOUT cannot match.

lany timer
to TRUE.

Ift
Step 2.

pequalifier evaluates to TRUE, then continue with Step 2.

See if any of the timers explicitly or implicitly named on the TIMEOUT event have been running, but have expired.

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.

Step 3.

194

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—TFComplist;
Qualifier,
Assignments,
TimerOperations from DoneLine #/;
if HVALUATE_BOOLEAN (Qualifier) AND ALL_TERMINATED(TCompList) then
begin

EXECUTE_ASSIGNMENTS (Assignments);
[TIMER_OPS (TimerOperations);
LOG(TCompList);
return TRUE;
end
elsd return FALSE;
end

¢ function ALL_TERMINATED(TCompList) : BOOLEAN

begin
if [TCompList =/# EmptyList #/ then

TCompList := /# list of all created Parallel Test Components#/;

for [# every TComp in TCompList #/ do

begjn

f /# TComp has not terminated in the Snapshot #/\then

return FALSE;
end
retyrn TRUE;

end

B.5.12.2 Txecution of the DONE event - natural language description

The terminjation status of the givenlist of Test Components is to be checked. If all given components have t¢rminated (at the
time of the last SNAPSHOT)-then the event matches, provided that the qualifier also evaluates to TRUE.

Step 1. | If there is a qualifier, then that qualifier will be evaluated before any other processing takes place.
b If the gualifier evaluates to FALSE, the DONE cannot succeed.

b If thequalifier evaluates to TRUE, the continue to Step 2.

Step 2.  [I{dlltest 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. If there is an Assignment statement, then that assignment will be performed as in B.5.16.

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

begin

function IMPLICIT_SEND (Alternative) : BOOLEAN

/# Execute IMPLICIT_SEND according to natural language description #/;
return TRUE;

end

B.5.13.2 Execution of IMPLICIT SEND - natural language description

ISO/IEC

The IUT is indu
entry of the alte

If the dynamic {
the appropriate

IMPLICIT SEN

Ced to do whatever is necessary to send the contents of the ASP or PDU, as specified in the constrain
Fnative.

haining feature has been used, then the value specified in the Constraints Reference entny will be
barameter or field of the ASP or PDU to be sent.

Ding always succeeds.

B.5.14 Execution of a pseudo-event

B.5.14.1 Execu

lion of a pseudo-event — pseudo-code

e function EVALUATE_PSEUDO_EVENT ( PseudoEventLine ) : BOOLEAN
begin
/#Read | Qualifier,
Assignments,
TimerOperations from PseudoEventLine #/;
if EVALUATE_BOOLEAN (Qualifier) then
begin
EXE(UTE_ASSIGNMENTS (Assignments);
TIMER_OPS (TimerOperations);
LOG(;
returnp TRUE;
end
else returp FALSE;
end

B.5.14.2 Execution of PSEUDO-EVENTS - natural language description

If the TTCN sta
an Assignment §

After completio

B.5.15 Execut

ement is a pseudo-event, then it will be evaluated as specified in B.5.15 for a Boolean Expression,
tatement, B.5.17 for a timer operation (START, CANCEL, or READTIMER).

1 of the psewdo=event, record in the conformance log the information specified in B.5.24.

on of BOOLEAN expressions

B.5.15.1 Executlion of BOOLEAN expressions - pseudo-code

s reference

assigned to

B.5.16 for

begin

function EVALUATE_BOOLEAN(Qualifier) : BOOLEAN

if /# Qualifier is empty #/ then
return TRUE;

else
begin

if /# Qualifier evaluates to TRUE #/ then
return TRUE;

else re
end
end
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B.5.15.2 Execution of BOOLEAN expressions - natural language description

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. The Boolean expression shall be evaluated to determine if the condition specified is TRUE or FALSE. The normal
rules of Boolean Logic apply, with the precedence rules specified in 11.4.2.1.

B.5.16 Execution of assignments

B.5.16.1 Execution of assignments - pseudo-code

. proceJure EXECUTE_ASSIGNMENTS (AssignmentList)
begin
for| /# every assignment CurrentAssignment in AssignmentList, in the given order #/ do
begin
/# Execute CurrentAssignment #/,
en(
end

B.5.16.2 Execution of ASSIGNMENTS - natural language description

The assighment list is evaluated in left to right order. In each assignment, the variable on the left-hand side of that statement is
to take o1} the value of the expression on the right-hand side of the statement. This expression is evaluated observing the
precedende indicated in Table 3.

If the assignment is performed in a Send line, the left-hand side may denote an ASP-, PDU- or CM-componert, referring to the
object to be sent. If the assignment is performed in a Receive line, the expression may refer to components of the ASP-, PDU-
or CM to bpe received.

B.5.17 Execution of TIMER operations
B.5.17.1 E[lxecution of TIMER operations - pseudo-code

¢ procedure TIMER_OPS (TimerOperations)

begin
for|/# every TimerOperation in TimerQperations #/ do
cag TIMER_OP_TYPE_OF(TimerOperation) of

begin
START_TIMER: START_TIMER(TimerOperation);
CANCEL_TIMER: CANCEL_TIMER(TimerOperation);
READ_TIMER: READ_TIMER(TimerOperation);
end

end

* procedfire START_TIMER (TimerOperation)
begin
/# lJleUllll ad ill B.s. 17.2 1wy,

end

* 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.

B.5.17.3 Execution of CANCEL timer - natura!l language descriptio
The CANCEL timer operation specifies that a timer (or timers) is to stop ticking

Step 1.  Determine the name of the timer(s) to be cancelled:

° if 10 lilllCl il.‘lclll.ificl ib b})CbifiCd, LilCll bdllbbi ul’l’ lilllt;lb,
 if p timer identifier is specified, then cancel the timer with this timer identifier.

Step 2. The $tatus of the named or implied timer(s) is to be set to "not running". The amount of time e}apsed for the timer(s)
is to e set to zero. If the timeout list contains an entry for the timer(s), the entry (entries) is;(are) removdd from the
list.

B.5.17.4 Execufion of READTIMER - natural language description

The READTIMER operation specifies that the amount of time that has passed for a currenfly running timer is to be stored into
a variable. The tjmer continues to run without interruption.

Step 1.  Interfogate the value of the timer having the specified name. If the amount-of time passed is n of the unifs declared
for this timer type, store » into the named variable.

If th¢ timer is not currently running, the named variable shall besset.to zero.
B.5.18 Functigns for TTCN constructs
B.5.18.1 Functions for TTCN constructs - pseudo-code

¢ function EVALUATE_CONSTRUCT (Construct) : BOOLEAN
(* As the EyaluationTree is expanded at the CurrentLevel, the.REBEAT and ATTACH constructs are not encountered here. *)
begin
case CONSTRUCT_TYPE_OF(Construct) of
begin
ACTIYATE: ACTIVATE(Construct);
CREA[E: CREATE (Construct);
GOTOr (* no action here, $¢e GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT *);
RETURN: (* no action here;see GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT *);
end
return TRUE;
end

B.5.18.2 Functipns for TTCN constructs - natural language description

If the TTCN statement 1s a TTCN construct, then it w1]l be evaluated as specified in B.5.19 for an ACTIVATE construct, as
specified in B.5. .22 for a
RETURN construct. There is no need to deal wnth 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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LOG(DefRefList);
end

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:

¢ the DefaultRefList.

B.5.20 Hxecution of the CREATE construct
B.5.20.1 [Execution of the CREATE event - pseudo-code

+ proceflure CREATE ( CreateLine ) : BOOLEAN
begin
/#Read  CreateList from CreateLine #/;
for] /# every (TCompldentifier, TreeReference, ActualParList) drawn from CreateList #/(do
begin
start process EVALUATE_TEST_COMPONENT(TCompldentifier, TreeReferernce, ActualParList);
(* This starts the concurrent evaluation of TreeReference. *)
LOG(TCompldentifier,TreeReference, ActualParList);
end
end

» process EVALUATE_TEST_COMPONENT(TCompld, TreeReference, ActualParList)

(* | This process initializes the EvaluationTree by the appropriate Test Step root tree or local tree and the default context by|the Defaults
references listed with the corresponding behaviour table. It moyes control to the top level of alternatives and calls their evajuation. *)

global EvaluationTree, CurrentLevel, Defaults, Snapshot, ReturnLevel, ReturnDefaults, SendObject, ReceiveObject;
begin

/# |Initialize the local instances of Test Case Variables, local R, Timers, and the Timeout List of TCompld. #/;

EvaluationTree := ROOT_TREE(TreeReference);

(* | EvaluationTree is a growing finite tree built up by pasting together and expanding copies of trees from the teft case behaviour
description and from the test st€p and default libraries. A component IsExpanded is added to each level. *

REPLACE_PARAMETERS (Tre¢Reféerence, EvaluationTree, ActualParList);

CufrentLevel := FIRST_LEVEL(EvaluationTree) ;

(* A level denotes both a pesition in a tree and the ordered set of alternatives at this position. *)

ReturnLevel := CurrentLéve];

Defaults := DEF_REF_LIST(TreeReference);

RetirnDefaults := Defaults;

EVALUATE_LEVELS ();

(* [This includes, by nested calls, the evaluation of all relevant subsequent levels in the growing evaluation tree. ¥)
end

B.5.20.2 Execution-of-the- CREATE-event—naturaHanguage-deseription

The evaluation of the given Test Component is to be started.

Step 1. 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.

Step 2.  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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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 continues at

this new level.

© ISO/IEC

In pseudo-code, ]he RETURN construct is performed as a part of GOTO_NEXT_LEVEL_OR_STOP_WITH_VERDICT.

B.5.23 The ver

B.5.23.1 The ve

procedure EV
begin
/# Expand
if /# Verdid
begin
UPDA
UPDA
end
else (* Ver
begin
if /# Cu
begin
EX
LO

dict
rdict - pseudo-code

AL_VERDICT_ENTRY (VerdictEntry)

VerdictEntry to full word, e.g. (P) becomes (PASS) #/;
tEntry is a preliminary verdict “("PrelimVerdict*)” #/ then

[E_PRELIM ( PrelimVerdict, /# local R, or MTC_R in case of Main Test.Component #/);
[E_PRELIM ( PrelimVerdict, /# global R #/);

HlictEntry is a final verdict. *)
rrent process is EVALUATE_TEST_CASE #/ then

CLUDE_INCOMPATIBLE_ENTRY ( VerdictEntry, /# global R #/);
G(VerdictEntry);

/# assign final verdict in main test component or test' case #/;

TE}
end
else (*
begin

EX

UPI

stoj
end

end
end

process EXCL
begin
if ( (Entry

RMINATE_TEST_CASE();
Process is EVALUATE_TEST_COMPONENT *)
CLUDE_INCOMPATIBLE_ENTRY ( VerdictEntry, /# local R #/);

DATE_PRELIM ( VerdictEntry, /# global R #/);
process;

UDE_INCOMPATIBLE_ENTRY (Entry, RVal)

=<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
end

TRUE;

procedure UPDATE_PRELIM (PrelimVerdict, ResultVar)
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begin
if (

begin
1#

ISO/IEC 9646-3: 1998 (E)

ResultVar = none OR
(ResultVar = pass AND PrelimVerdict <> PASS) OR
(ResultVar = inconc AND PrelimVerdict = FAIL) ) then

replace value of ResultVar by PrelimVerdict in lower case letters #/;

LOG(*“("PrelimVerdict*)”);

end
end

B.5.23.2 ]

If a verdict|is coded, process the verdict.

B.5.24 ThHe Conformance Log
B.5.24.1 The LOG - pseudo-code

* proced
begin

/# 1o

/# 1o

/# 1o
/# lo
/#1o

f#1o
end

B.5.24.2

Record the folowing information in the conformance log:

e LOG( /# any number of arguments #/ )

- uage description

If the verdict is preliminary, i.e. enclosed in parentheses, then the local and global result.variable
according to the verdict algorithm in 15.17.2. Note that in the Main Test Component-the local
MTC_R. The stated verdict is recorded in the conformance log.

If the verdict is R, then, in non-concurrent TTCN or in the Main Test Component, the current val
or the global R) will be used as the verdict of the Test Case. If R is set to none, raise a test case

If the verdict is PASS, INCONC or FAIL, then, in non-concurrent/FLCN or in the Main Test
stated verdict will be used as the final verdict for the Test Case. df-the final verdict is inconsistg
global R, raise a TestCaseError.

In Parallel Test Components, a final verdict R, PASS, INCONC or FAIL, is used to update thg
preliminary verdict. The stated verdict is recorded i the conformance log. A final verdic
evaluation of the Test Component.

the line number of the event line (if any) #/;
the label associated with the event line (if any) #/;

the arguments passed to LOG #/;
the assignment(s) made (if any) #/;

the timer operation(s) performed (if any) #/;
current time ##.(* current time may be actual or relative *)

e conformance log - natural language description

5 will be updated
R is denoted by

e of R (the only
LITOT.

Component, the
ent with local or

global R like a
terminates the

the line number of the event line (if any);
the label associated with the event line (if any);

other arguments defined elsewhere in this annex associated with the event line (if any), e
preliminary verdict, or the data object sent or received;

the assignment(s) made (if any);
the timer operation(s) performed (if any);

time stamp;

.g. the final or
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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

return /# the set of alternatives at the first level of indentation of Tree, i.e. the numerically lowest (in TTCN.MP),

i.e,
end

procedure G(

the leftmost (in TTCN.GR), level of indentation of the root tree #/;

TO_NEXT_LEVEL_OR_STOP_WITH_VERDICT (Alternative)

begin
(* search the next level to evaluate, if any *)
if /# Alternative is of the type “GOTO Label” or “-> Label” #/ then
CurrenfLevel := /# the unique level labelled with Label #/;
else if /# Allternative is of the type “RETURN” #/ then
begin
CurrenfLevel := ReturnLevel;
Defaulfs := ReturnDefaults;
end
else if /# Alternative is a leaf of EvaluationTree #/; (* but not a RETURN or,6OTO *) then
EVAL]VERDICT_ENTRY (“R”); (* This will stop the execution of th&)process. *)
else
CurrenfLevel := /# set of alternatives at next level of indentation®below Alternative #/;
(* save inf¢rmation for coming RETURN statements *)
if /# Compgnent IsDefault of CurrentLevel #/ = FALSE then
begin
Returnlevel := CurrentLevel,
ReturnDefault ;= Default;
end
end

function IS_E]
begin

return /# (
end

function LEV]
begin
return /#t

KPANDED () : BOOLEAN

omponent IsExpanded,of CurrentLevel #/;

LL_OF (Tree, Alternative) : LEVEL

he Ievel 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
for /# each label L originally occurring in 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

* procedure REPLACE_ALT_TREE (Tree, Level, A, ReplacementTree)
begin
(* | Ais 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 ReplacementTrée,
with all values of IsDefault in ReplacementTree set to the IsDefault<value of A,
and all values of IsExpanded of levels in ReplacementTree set toFALSE. #/;
end

* procedire REPLACE_PARAMETERS (Treeld, Tree, ActualRaclist)
begin

/# Replace the formal parameters in Tree by the actuakpatameters specified in ActualParList,
doing so by textual substitution in Tree, using the-formal parameter list accessible via Treeld. #/;
end

* functiopn ROOT_TREE (Treeld) :TREE
begin
retyrn /# its root tree if Treeld denetes’a Test Case or Test Step or Default Behaviour Table —
otherwise the local tree\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

» functioh SUBSEQUENT_BEHAVIOUR_TO (Tree, Alternative): TREE
begin
retyrn /# the subtc€e 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

function EVENT_TYPE_OF(Alternative) : EVENT_TYPE

begin
return /# BEND, RECEIVE, OTHERWISE, TIMEOUT, DONE, or IMPLICIT_SEND, as appropriate #/;

end

function INPUT_Q(PCOorCPidentifier) : QUEUE
begin
if /# PCOQrCPidentifier is empty #/ then
returp /# default PCO input queue #/;
else return /# input queue identified by PCOorCPidentifier #/;
end

function OUTPUT_Q(PCOorCPidentifier) : QUEUE
begin
if /# PCOQgrCPidentifier is empty #/ then
retury /# default PCO output queue #/;
else return /# output queue identified by PCOorCPidentifier #/;
end

function SNAPSHOT_FIXED () : BOOLEAN
begin
if /# all relgvant PCO and CP queue(s) have some event(s) on'them and all relevant timers have expired #/ then
return TRUE;
else returp FALSE;
end

function STATEMENT_LINE_TYPE_OF(Alternative) : STATEMENT_LINE_TYPE

begin
return /# EVENT, PSEUDO_EVENT, or CONSTRUCT, as appropriate #/;
end

procedure STOP_TEST-CASE()

begin
/# stop all funning 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

A TTCN Module shall contain the following sections in the order indicated:
a) TTCN Module Overview Part
b) Import Part]

c) Declarations Part
d) Constraints|Part

e) Dynamic Part

C.2 TTCN Module Overview Part

C.2.1 Introduction

The purpose of the TTCN Module Overview Part of a module is to provide infofmation needed for the use of the thodule by
other modules or|test suites. This includes:

a) TTCN Module Exports
b) TTCN Modpule Structure
c) Test Case Index

d) Test Step Index

e) Default Ind¢x

C.2.2 TTCN Module Exports

The TTCN Moddle Exports proforma identifies.the module and provides information on the overall objective of the TTCN
Module (e.g. conjtraints library for a particular_protocol).

If a PCO type is given as an exported objest in the Export table, it must be defined in the optional PCO Type table.
The name of the ¢riginal source object.shall be given if the object is imported.

If the object is deflared as an external object (explicit external) or is an object which is omitted in the imported source object
(implicit external}, the keywofd EXTERNAL is given instead of the source object name.

Exporting an objgct of type-Enumeration or Named Number requires that the corresponding type is given. The othdr objects
which are defined|in the corresponding type are not exported as well. They are however implicitly exported and can b¢ referred
in other exported pbjects. The type name is given as a suffix to the object name embedded in brackets.

The following information shall be supplied in the TTCN Module Exports:
a) the name of the TTCN Module
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) areference 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

i of

4) afpageTuIITbeEr
provigling the location of the object in the module (no page number shall be given for imported objects)

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

TTCN Module Exports

TITCN Module Name  : TTCN_Moduleldentifier
(bjective : [FreeText]
TITCN Module Ref : [FreeText]
Standards Ref :  [FreeText]
PICS Ref : [FreeText]
PIXIT Ref s [FreeText]
Tpgst Method(s) . [FreeText]
Cpmment ¢ [FreeText]

Object Name Object Type Source Name Page Nr - Comments

[Free[ext]
Object/;jentiﬂer TI‘CN_O};jectType [Source/;Ientifier / Nur;rber
ObjectDirective]

Detailed Comments:~ [FreeText]

Proforma C.1 - TTCN Module Exports
SYNTAX DNEEINITION:

4 TTCN:Moduleldentifier = Identifier

12 Objectldentifier ::= Identifier | ObjectTypeReference

15 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 |
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
TTCN Module Ref
Standardl Ref
PICS Ref|
PIXIT Reff
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
DEF1 Default_Object TestSuite_1
TC_2 TestCase_Object TestSuite 2
TC_3 TestCase_Object 33
Preamble TestStep_Object EXTERNAL

C.2.3 TTCN Module Structure

The TTCN Modyle Structure contains a list of Test Groups in the module (if any). The following information shall bg supplied

for each group:
a) the Test Gr

where the first

the module.
b) an optional
¢) the Test Gr

d) apage num

up Reference

identifier may be the module name, and each successive identifier represents further conceptual ofdering of

kelection expression/identifier
up Objectiye

ber (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

Detailed Comments:  [FreeText]

Proforma C.2 - TTCN Module Structure
SYNTAX DEFINITION:

626 TeqtGroupReference ::= [Suiteldentifier "/"] { TestGroupldentifier "/"}
The static $emantics described in the "10.2 Test Suite Structure" are-applicable for TTCN Module Structure.

C.2.4 Test Case Index

The definifion of the Test Case Index for modules is the same;as the definition of Test Case Index for Test Suites.

C.2.5 Test Step Index
The definition of the Test Step Index for modules.is the same as the definition of Test Step Index for Test Sui

C.2.6 Defiault Index

The definifion 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

fes.

The purpoge of the Import Part of a module is to declare the objects which are not explicitly defined but have Heen used. These

objects areleither declared as external objects or are imported from other source objects. This part includes:

a) Exterpal

b) Impott

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

External Objects
Object Name Object Type Comments
Identifier | TS_Opld&ParList | TTCN_ObjectType [FreeText]
Consld&ParList | TestStepld&ParList

Detailed Comments: [FreeText]

Proforma C.3 - External Objects
SYNTAX DEFINITION:

141 TS_Opld&ParList ::= TS_Opldentifier [FormalParList]
555 Consld&ParList ::= Constraintldentifier [FormalParList]
638 TestStepld&ParList ::= TestStepldentifier [FormalParList]
15 TTCN_QpjectType ::= 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
PCO_ORject | CP_Object | Timer_Object | TComp_Object | TCompConfig_Objeet | TTCN_ASP_Type_Object |
ASNI1_ARP_Type_Object | TTCN_PDU_Type_Object | ASN1_PDU_Type_Qbject | TTCN_CM_Type_Object |
ASN1_CM_Type_Object | EncodingRule_Object | EncodingVariation_Object | InvalidFieldEncoding_Object | Aljas_Object
| StructTlypeConstraint_Object | ASN1_TypeConstraint_Object | TTCN)JASP_Constraint_Object |
ASN1_ABP_Constraint_Object | TTCN_PDU_Constraint_Object ] ASN1_PDU_Constraint_Object |
TTCN_(M_Constraint_Object | ASN1_CM_Constraint_Object hTestCase_Object | TestStep_Object | Default_Qbject |
NamedNpmber_Object | Enumeration_Object

EXAMPLE C.2 - External Objects:

External Objects
Object Name Object Type Comments
CRC(P:A|PDU) TS_Op_Object
CONSTRAINT_A(acstr:T_CONNECT) TTCN_PDU_Constraint_Object
TESTSTEP_A(L:INTEGER) TestStep_Object
DEF3 Default_Object

C.3.3 Import

The definition of the Importfor modules is the same as the definition of Import for Test Suites (see 10.7).
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Annex D
(normative)

Test Suite Index
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The Test Suite Index is a complete list of all objects in a expanded test suite and is a result of converting a modularized test suite

to a expanded test suite. This list contains information about each object (e.g. the source object/test suite name, the original
name and |the page number in the very original source object).

D.2 The Test Suite Index

D.2.1 Infroduction

The purpgse of the Test Suite Index is to provide information needed for all imported_objects in a expanded test suite. This
informatidn is used to easily find the definition of an object.

D.2.2 Th Test Suite Index

The Test $uite Index proforma identifies all objects used in a test suite. The following information shall be $upplied for each

object:

a) the name of the object

the namg with which the object is referred to (e.g. a generated\name)

b) the object type

which shall be the same as the type given when the object is defined

c) the name of the source object or the test suite

where the object is defined

d) the ofiginal name of the object

the givep name when the object is explicitly defined

e) an optional page number

providirlg the location of the’object in the original source object

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

Test Suite Index

Objeet’Name

Object Type

Source Name

Original Object Ref

Page Nr

Comnjents
]

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
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E.1 Introduction

Compact proformas

© ISO/IEC

As an option, many Constraints and/or many Test Cases can be printed in a single table. This may be useful to highlight relations
between the single constraints and/or single Test Cases. This annex states the requirements for using compact Constraints

proformas and/o:l compact Test Cases proformas and gives some examples. These proformas are specific and diffe
ts given in 7.3. Since the new proformas are only another way to present the same informatien, there is no

generalized layo

from the

TTCN.MP assocfated with it. The information contained in a compact Constraints and/or compact Test Case$ taljle can be
translated in the TTCN.MP associated with the many single constraint tables and/or many Test Case tablés-that havq the same

information contgnts.

E.2 Compact proformas for constraints

E.2.1 RequirelTents
1

It shall only be a

owed to print many single constraint tables as a single compact constraint table if

a) the constraifits have the same ASP type, PDU type, Structured Type or ASN(1)Type;

b) there is no epcoding information specified in any of the single constrainttdble headers nor in the encoding column of any

of those tables [ASN.1 encodings spefified in ASN.1 Value may, howevet, be specified in compact proformas); arld

c) there are nolentries in the comments column of any single constrairit table.

NOTE - If the single constraints tables only have comments in the detailediepmments footer (i.e., the comments column is empty}, then it is
possible to print thefse constraints in the compact format. In such cases theJndividual detailed comments from the single proformag should be
collected and printed as a single comment in the detailed comments_footer of the compact proforma.

E.2.2 Compact|proformas for ASP constraints

In cases where a qonstraint contains only a few parameters, or when there are only a small number of constraints, the cgnstraints
may be presented|in the compact version of the ASP constraints proforma:

ASP Constraints Declarations
ASP Type| : ASP_Identifier
Constraint Derivation Parameter Name Comments
Name Path . e
ASP_Parldentifier ] ASP_ParIdenttﬁern
Consld Derivation- ConstraintValue- ConstraintValue- FreeT,
&ParlLis 1 Path ] &Attributes 11 &Attributes In [FreeTex] 1
Consld- Derivation- ConstraintValue- ) ConstraintValue-
&ParlList,, Path, &Attributesz' ] &Attributes 2n [FreeText],
Consld- Derivation- ConstraintValye- | ConstraintValue- [F reeText]m
&ParlList, Path,, &Attributesm’ ] &Attributesm’ n

212

Proforma E.1 - (Compact) ASP Constraints Declarations


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

