Final draft ETS| ES 202 784 V1.0.0 (2009-05)

ETSI Standard

Methods for Testing and Specification (MTS);
The Testing and Test Control Notation version 3;
TTCN-3 Language Extensions: Advanced Parameterization

D



��7��M
���nr��a����^�Ӽ���>���*�s���w�RX���,��!&�v��멊�W|����Z�?�t!��hL��ײߟ4Z!{<�W��+��f�WM���ӟ�+�Aq��F��a��J=�

2 Final draft ETSI ES 202 784 V1.0.0 (2009-05)

Reference
DES/MTS-00123 T3Ext_AdvParam

Keywords
conformance, testing, TTCN

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax:+33 4 93 6547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonJucratifienregistrée ala
Sous-Préfecture de'Grasse*(06) N° 7803/88

Important-notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made availablesin more than one electronic version or in print. In any case of existing or
perceived difference in contents between'such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2009.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered
for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.
LTE™ is a Trade Mark of ETSI currently being registered
for the benefit of its Members and of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


��q&o����f��񃊑�NЂ�[�uW����d��
�v{>�kN�E��[�\2�.����p�4�*�n�Δ�'��p����!�Î���=0�n���q��4�����E����N����S��
I?4o��

3 Final draft ETSI ES 202 784 V1.0.0 (2009-05)

Contents

INtellectual Property RIGNES.... ..ottt bbb renn e 4
0 Yo (o SRS 4
1 o010 SR 5
2 REFEIBINCES ...ttt b ettt b e s e et et e st et R e e bt e bt s b e se e ae st e se e st e benbeebeneeneenteneas 5
21 NOIMBLIVE FEFEIENCES ... ceeeeerieete ettt sttt a et e e eestesbesaeebeesees e e e esebeseeebesaeeseeneenseneeseesbesaessesneeneensens 5
22 INfOrMEEIVE FEFEIENCES. ... ettt st sttt a e et et e st e st e besaesaeeneenseeeseesbesaeerenneeneeneens 6
3 Definitions and aDbrEVIBLIONS.........c.oieeeieeiese ettt ee e e stesre e e snesaeeneesneeneeseeenes 6
31 D= T aT] (0] PO SO PP PRUPTPRUSTOSOI 6
3.2 ADDIEVIBLIONS ...ttt b b h e h et e e e e e e bt e bt eheeh e et et SR e eb e e Rt e Rt e e e R e besheebenneeneennen 6
4 Package conformance and COMPELDIITY ..........cuoeiirerinieieee e 6
5 Package concepts for the Core [anguage...............cviiiiiiiiiici s 7
51 Extension to ES 201 873-1, clause 4 (INrOdUCLION) ..........oiiuiieeriiiecsiesie st 7
5.2 Extension to ES 201 873-1, clause 5 (Basic language &l e@ments) ..........cccveeviereeseesee e ees e 7
53 Extension to ES 201 873-1, clause 6 (TYPES aNd VAIUES) ........ccccueerieriierieiee e seeste e ete e sree e ste e saesnes s 11
54 Extension to ES 201 873-1, clause 8 (MOUUIES)...........ccifiirieneenieeieeie e bafaneseesseenseese e sseesseesaeensessesnessnns 11
55 Extension to ES 201 873-1, annex A(BNF and StatiC SEMaNtiCS)........ccuceisreieereereeeireeeesreeseeseesieeseesnesseesees 12
6 PaCKage SEMANTICS.....c.eiiicieiecee e 5 r et et re e vesae e e e e tesreetesteenaesbesseessesseesesreeneensenseas 13
6.1 Extension to ES 201 873-4, clause 6 (RESIMCLIONS) .00 .cueiuieeia@ne ittt 13
7 TRI extensionS fOr the PACKAOE.........cvvivvieie e e et ah e s et eee e st e e e e e ste e e seesreeneensesneeneenneens 13
8 TCl extensions for the PaCKagE. ... o i e e sttt et b e e ee s ne s 13
8.1 Extension to ES 201 873-6, clause 7. (TT-CN 3 controlinterface and operations)..........cccceeveeveveeseveseseenenns 13
8.2 Extension to ES 201 873-6, clause 8 (Java language MaPPinNg) ......cceeevereerieereereereesseesesseeseeseesseesseessessessees 14
8.3 Extension to ES 201 873-6,.clause 9 (ANSI C language Mapping) -........ceeereeerereeersermeessessesessessesessessesesees 15
8.4 Extension to ES 201 873-6, clause 10 (C++Janguiage Mapping) .......ceeveeerrerrererrerrereeesseseesessessesessessessssessesesses 15
85 Extension to ES 201 873-6 annex A (IDL:SpeCification Of TCI)......ccoureirineirineeeneeeseeeseeee s 16
9 Package Extensionsfor the use of ASNLIWIth TTCN-3 ... 17
9.1 Extension to ES 201 873-7, clause 10:(Parameterization in ASN.L)........cooeiiriiienine e 17
10 Documentation extensions fOrthEPACKAgE. ... ...coviieie i sre s 18
10.1 Extension to ES 201 873-10, clause 6 (Tagged paragraphs) .........cocereeeirinieereeeesieseeese e 18
10.2 Extension to ES 201 873-10, annex A (where Tags Can DE USEd) .......cc.eoveeriiieiriinieericeereeeseee s 19
[ 1T (TSP PP PR TR 20

ETSI


����s��ό����Ƃ�����;T\%
9�H��rc���
6��|bp$��R���sc�㚌���=�h
���^�P�����`Օ�����)��5<v�p\綞t�Z�a7"К�Sj��-gD�5

4 Final draft ETSI ES 202 784 V1.0.0 (2009-05)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Methods for Testing and Specification
(MTS), and is now submitted for the ETSI standards Membership Approval Procedure.

The present document relates to the multi-part ES 201 873 standard covering the Testing and Test Control Notation
version 3, asidentified below:

Part 1:  "TTCN-3 Core Language";

Part2:  "TTCN-3 Tabular presentation Format (TFT)*;
Part3:  "TTCN-3 Graphical presentation Format (GFT)*;
Part4:  "TTCN-3 Operational Semantics';

Part 5.  "TTCN-3 Runtime Interface (TRI)";

Part 6:  "TTCN-3 Control Interface{(TCI)";

Part 7:  "Using ASN.1 with TTCN-3";

Part 8. "ThelDL to TTCN-3 Mapping”;

Part9:  "Using XML schemawith T:TCN+3";

Part 10: "TTCN-3 Documentation Comment Specification”.
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1 Scope

The present document defines the Advanced Parameterization package of TTCN-3. TTCN-3 can be used for the
specification of all types of reactive system tests over a variety of communication ports. Typical areas of application are
protocol testing (including mobile and Internet protocols), service testing (including supplementary services), module
testing, testing of CORBA based platforms, APIs, etc. TTCN-3 is not restricted to conformance testing and can be used
for many other kinds of testing including interoperability, robustness, regression, system and integration testing. The
specification of test suites for physical layer protocolsis outside the scope of the present document.

TTCN-3 packages are intended to define additional TTCN-3 concepts, which are not mandatory as conceptsin the
TTCN-3 core language, but which are optional as part of a package which is suited for dedicated applications and/or
usages of TTCN-3.

This package defines:
e  Vaue parameters of types.
e  Type parameterization.

While the design of TTCN-3 package has taken into account the consistency of a combined usage of the core language
with a number of packages, the concrete usages of and guidelines for this package in combination with other packages
is outside the scope of the present document.

2 References

References are either specific (identified by date of publication and/or.edition number or version number) or
non-specific.

. For a specific reference, subsequent-revisions do.not.apply.

. Non-specific reference may be'made only to a complete document or a part thereof and only in the following
Cases:

- if it is accepted that it will be possibleto use all future changes of the referenced document for the
purposes of the referring docunient;

- for informative references:

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are indispensabl e for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

[1] ETSI ES 201 873-1: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 1: TTCN-3 Core Language”.

2] ETSI ES 201 873-4: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 4: TTCN-3 Operational Semantics'.

[3] ETSI ES 201 873-5: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 5: TTCN-3 Runtime Interface (TRI)".
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[4] ETSI ES 201 873-6: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 6: TTCN-3 Control Interface (TCI)".

[5] ETSI ES 201 873-7: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 7: Using ASN.1 with TTCN-3".

[6] ETSI ES 201 873-10: "Methods for Testing and Specification (MTS); The Testing and Test
Control Notation version 3; Part 10: TTCN-3 Documentation Comment Specification”.

[7] I SO/IEC 9646-1: "Information technology - Open Systems I nterconnection -Conformance testing
methodology and framework; Part 1. General concepts'.

2.2 Informative references

The following referenced documents are not essentia to the use of the present document but they assist the user with
regard to a particular subject area. For non-specific references, the latest version of the referenced document (including
any amendments) applies.

Not applicable.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and'definitions giverrin ES 201 873-1 [1], ES 201 873-4 [2],
ES 201 873-5[3], ES 201 873-6 [4], ES 201 873-7{5], ES 201 873-1016], 1SO/IEC 9646-1 [7] and the following

apply:
type parameterization: ability to pass a type as anractualparameter into a parameterized object via a type parameter

NOTE: Thisactua type parameteris added to the specification of that object and may completeit.

3.2 Abbreviations

For the purposes of the present document, the:a@bbreviations given in ES 201 873-1 [2], ES 20 1873-4 [2],
ES 201 873-5[3], ES 201 873-6 [4], ES201"873-7 [5], ES 201 873-10 [6] and | SO/IEC 9646-1 [7] apply.

4 Package conformance and compatibility

The package presented in the present document is identified by the package tag:

- "TTCN-3:2009 Advanced Parameterization" - t0 be used with modules complying with the present
document.

For an implementation claiming to conform to this package version, all features specified in the present document shall
be implemented consistently with the requirements given in the present document and in ES 201 873-1 [1] and
ES201873-4[2].

The package presented in this document is compatible to:
ES 201 873-1, version 4.1.1;
ES 201 873-2, version 3.2.1;
ES 201 873-3, version 3.2.1;
ES 201 873-4, version 4.1.1;
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ES 201 873-5, version 4.1.1;
ES 201 873-6, version 4.1.1;
ES 201 873-7, version 4.1.1;
ES 201 873-8, version 3.3.1;
ES 201 873-9, version 4.1.1;
ES 201 873-10, version 3.4.1.

If later versions of those parts are available and should be used instead, the compatibility to the package presented in the
present document has to be checked individually.

5 Package concepts for the core language

5.1 Extension to ES 201 873-1, clause 4 (Introduction)

The present package adds the following essential characteristic to TTCN-3:

e type parameterization.

5.2 Extension to ES 201 873-1, clause 5 (Basic language
elements)

Clause 5.2.1 Scope of formal parameters
Add the following text:

Additionally, formal type parameters can be used as types of formal value parameters, return values, runs on and
system Clauses, where applicable.

Clause 5.4 Parameterization
Additionally, TTCN-3 supports type parameterization.

Replace table 2 "Overview of parameterizable TTCN-3 objects’ with the following table.

ETSI
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Table 2: Overview of parameterizable TTCN-3 objects

Keyword

Allowed kind of
Parameterization

Allowed form of non-
type Parameterization

Allowed types in formal non-type parameter lists

module

Value parameterization

Static at start of run-time

all basic types, all user-defined types and address
type.

type

Value parameterization,
type parameterization

Static at compile-time

all basic types, all user-defined types and address
type.

template

Value and template
parameterization, type
parameterization

Dynamic at run-time

all basic types, all user-defined types, address type,
template.

function

Value, template, port and
timer parameterization,
type parameterization

Dynamic at run-time

all basic types, all user-defined types, address type,
component type, port type, default, template and
timer.

altstep

Value, template, port and
timer parameterization,
type parameterization

Dynamic at run-time

all basic types, all user-defined types, address type,
component type, port type, default, template and
timer.

testcase

Value, template, port and
timer parameterization,
type parameterization

Dynamic at run-time

all basic types and of all user-defined types, address
type, template.

signature

Value and template
parameterization, type
parameterization

Dynamic at run-time

all basic types, all user-defined types and address
type, component type.

NOTE:

Type parameterization is always static at compile-time.

Clause 5.4.1

Formal parameters

All typesin TTCN-3 may be parameterized.

Clause 5.4.1.1

Formal parameters of.kind value

In addition to the existing rules, TTCN-3 supportsval ue parameterizations as follows:

. the value parameters of user-defined types shall.be in parameters

e thelanguage element signature doesnot support static value parameterization.

Modify the text as follows:

Restriction a) is relaxed to:

a) Language elements which cannot be parameterlzed e const, var, timer, control, record of;—set—of,—

Clause 5.4.1

Formal Parameters

Is extended by the following clause:

54.15

Formal parameters of kind type

group and import.

Type, template, and behaviour definitionsin TTCN-3 can have parameters of kind type.

Syntactical Structure

[ in ]

[ TypeIdentifier ]

Semantic Description

TypeParIdentifier

[ .=

" Type ]

Types passed into a parameterized object can be used inside the definition of that object. Thisincludes the usage as type
of value, template, and port parameters, as type of return values, and within runs on and system clauses of
behaviour definitions.

Any type parameterization shall be resolved statically.

Type parameters will be written in a separate parameterlist enclosed in angle brackets.

ETSI
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Parameters of type kind may have a default type, which is given by atype assigned to the parameter.

The actual parameters of atype parameter can be required to be compatible with a specific component type. Thisis
indicated by referring to a specific component type in the formal parameter list instead of using the keyword type.

Restrictions
a) Forma type parameters shall be in parameters, which can optionally be indicated by the optional keyword in.

b)  The default type has to be compatible with the type of the parameter. For type compatibility see [1] TTCN-3
Core Language clause 6.4. The default type shall not refer to other type parameters in the same parameter list.

c)  Requiring type compatibility of the actual parameter with the formal parameter is possible for component
typesonly.

d) Externa functions shall not have type parameters.

Examples

// Definition of a list and a check function
type record of T MyList <in type T>;
function isElement <in type T>(in MyList<T> list, in T elem) return boolean { .. }

// Definition of a protocol message
type record Data<in type PayloadType> {
Header hdr,
PayloadType payload

}

// restricting the actual type parameters
// the function can create a component of a typeé that is an extension of CT.
type component CT { timer t guard };
function MyFunction <in CT Comp> (in intege¥ p) funs on CT ({
var Comp c := Comp.create;

i .
Clause 5.4.1.1 Formal Paraméters of kind value
Formal parameters with default values are additionally restricted by:
Restrictions

Replace the text as follows:

€) Thetype of avalue parameter with a default value shall not be atype parameter.

Clause 5.4.1.2 Formal Parameters of kind template
Formal parameters with default templates are additionally restricted by

Restrictions

type of atemplate parameter with a default template shall not be atype parameter.

a)

ETSI
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Clause 5.4.2 Actual Parameters
Is extended by:
54.2.1 Actual type parameters

Modify the text as follows:

Types V-aldes-templates-timers-andlorperts can be passed into parameterized TTCN-3 objects as actua type
parameters Actual type parameters can be provided both asalist in the same order as the formal parameters as well as
in an assignment like notation explicitly using the associated-formal parameter names.

Syntactical Structure

LI L G

qr Hh Hh Hh Hh

Type

TypeParIdentifier ":=" Type

Semantic Description
Is modified as follows:

Actual type parameters that are passed to in formal type parameters shall be types or formal type parameters. Any
compatible type can be passed as actual parameter, i.e. actual typeparameters are not limited to those types only known
in the module containing the type parameterized definition itself. Formal type parameters passed as parameters are those
from the enclosing scope unit.

An empty type parameter list can be omitted intboth the declaration and usage of that object.
Restrictions

a) When using list notation, the'order of elements inthe actual parameter list shall be the same astheir order in
the corresponding formal parameter list. For each formal parameter without a default there shall be an actual
parameter. Fhe-actual-parameter-of If aformal parameter with a default is followed by aformal parameter
wrthout adefault the actual parameter valee can be skr pped by usi ng dash"-" as actual parameter An-actual-

valeesandraretetpeut If aformaJ parameter wrth adefault is not foIIowed bv a parameter wrthout adefault

then the actual parameter can simply be omitted.

C) When using assignment notation, each formal parameter shall be assigned an actual parameter at most once.
For each formal parameter without defaultvaluetype, there shall be an actual parameter. Hr-erder To use the
default valuetype of aformal parameter, no assignment for this specific parameter shall be provided.

d) Z! :
parameter—lf aformal parameter was deflned using aspecrflc component tvpe then the actual parameter shall
be compatible with the type of the formal parameter. For type compatibility of component types see
ES 201 873-1[1], clause 6.3.3.

e

etauee&%& nstantiating formal tvpe parameters wrth actual types shaII result in valld TTCN 3

EXAMPLES. functionf <intypeT>(inTa, inTb)returnT {
return a + b}

var integer ¢ := f<integer>(1, 2); // correct call, result 3

var integer ¢ := f<boolean>(true, false); // incorrect

ETSI
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