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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Policy, no investigation, including IPR 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 ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword

Thisfinal draft ETSI 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 deliverable ES 201 873 covering the Testing and Test Control Notation
version 3, asidentified below:

Part 1 [1]: "TTCN-3 Core Language”;

Part 3[9]: "TTCN-3 Graphical presentation Format (GFT)";
Part 4 [2]: "TTCN-3 Operational Semantics’;

Part 5 [3]: "TTCN-3 Runtime Interface (TRI)";

Part 6 [4]: "TTCN-3 Control Interface (TCI)";

Part 7 [5]: "Using ASN.1 with TTCN-3";

Part 8[10]: "ThelDL to TTCN-3 Mapping";

Part 9[11]: "Using XML schemawith TTCN-3";

Part 10 [6]: "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  Value 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 specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

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 necessary for the application of the present document.

[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)".

[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 Interconnection - Conformance testing
methodology and framework; Part 1: General concepts'.
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8] Void.

[9] ETSI ES 201 873-3: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 3: TTCN-3 Graphical presentation Format (GFT)".

[10] ETSI ES 201 873-8: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 8: The IDL to TTCN-3 Mapping".

[171] ETSI ES 201 873-9: "Methods for Testing and Specification (MTS); The Testing and Test Control
Notation version 3; Part 9: Using XML schemawith TTCN-3".

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

Not applicable.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin 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 201 873-10 [6], I SO/IEC 9646-1 [7] and the following

apply:
type parameterization: ability to pass atype as an actual parameter into a parameterized object via a type parameter

NOTE: Thisactual type parameter is added to the specification of that object and may completeit.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 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 201 873-10 [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 Paraneteri zati on" - to 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, in ES 201 873-1[1] and in
ES201873-4[2].

The package presented in the present document is compatible to:
ES 201 873-1[1], version 4.5.1;
ES 201 873-3[9], version 3.2.1;
ES 201 873-4[2], version 4.4.1;
ES 201 873-5[3], version 4.5.1;
ES 201 873-6 [4], version 4.5.1;

ETSI



7 Final draft ETSI ES 202 784 V1.3.1 (2013-02)

ES 201 873-7 [5], version 4.5.1;

ES 201 873-8 [10], version 4.5.1;
ES 201 873-9[11], version 4.5.1;
ES 201 873-10 [6], version 4.5.1.

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
syst emclauses, 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.

Table 2: Overview of parameterizable TTCN-3 objects

Keyword Allowed kind of Allowed form of non- |Allowed types in formal non-type parameter lists
Parameterization type Parameterization
module Value parameterization Static at start of run-time |all basic types, all user-defined types and addr ess
type.

type Value parameterization, Static at compile-time |all basic types, all user-defined types and addr ess
type parameterization type.

template Value and template Dynamic at run-time |all basic types, all user-defined types, addr ess type,
parameterization, type tenpl ate.
parameterization

function Value, template, port and Dynamic at run-time  |all basic types, all user-defined types, addr ess type,
timer parameterization, conponent type, port type, def aul t, t enpl at e and
type parameterization tiner.

altstep Value, template, port and Dynamic at run-time  |all basic types, all user-defined types, addr ess type,
timer parameterization, conponent type, port type, def aul t, t enpl at e and
type parameterization tiner.

testcase Value, template, port and Dynamic at run-time |all basic types and of all user-defined types, addr ess
timer parameterization, type, t enpl at e.
type parameterization

signature Value and template Dynamic at run-time  |all basic types, all user-defined types and addr ess
parameterization, type type, conponent type.
parameterization

NOTE: Type parameterization is always static at compile-time.

ETSI
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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 supports value parameterizations as follows:
. the value parameters of user-defined types shall be in parameters;
e thelanguage element si gnat ur e does not support static value parameterization.
Modify the text as follows:
Restriction a) is relaxed to:

a) Language elements which cannot be parameterized are: const, var,tiner, control ,~ecord—of—set—of—
enunerated monen group andi nport.

Clause 5.4.1 Formal Parameters

Is extended by the following clause:

Clause 5.4.1.5 Formal parameters of kind type
Type, template and behaviour definitionsin TTCN-3 can have parameters of kind type.
Syntactical Structure
[ in] [ Typeldentifier ] TypeParldentifier [ ":=" Type ]
Semantic Description

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 withinr uns on and syst emclauses of
behaviour definitions.

Any type parameterization shall be resolved statically.
Type parameters will be written in a separate parameterlist enclosed in angle brackets.
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 t ype.

Restrictions
a) Formal 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 parametersin the same parameter list.

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

d) Externa functions shall not have type parameters.

ETSI
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Examples
/1 Definition of a list and a check function
type record of T M/List <in type T>;
function isElement <in type T>(in MList<T> list, in T elem) return boolean { ...}
/1 Definition of a protocol nessage
type record Data<in type Payl oadType> {

Header hdr,
Payl oadType payl oad

/] restricting the actual type paraneters
// the function can create a conponent of a type that is an extension of CT.
type conponent CT { timer t_guard };
function MyFunction <in CT Conp> (in integer p) runs on CT {
var Conp c := Conp.create;

} '
Clause 5.4.1.1 Formal Parameters 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

a)

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

Clause 5.4.2 Actual Parameters
Is extended by:
Clause 5.4.2.1 Actual type parameters

Modify the text as follows:

Types Valdes-templates-timers-andfor-ports can be passed into parameterized TTCN-3 objects as actual 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

( Exnression | /| far value naranptar

(—Expressi-on—| H—for—value—paranretel

Port | /| faor nort naranptar

Port—| H—f-or—port—paraneter

LIS W | /] t0 skin a narampter with dafaylt
,, . . H—to—ski-p—a—pararetel def-aul

Type | o

TypePar | dentifier ":=" Type

ETSI
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Semantic Description
Is modified as follows:

Actual type parameters that are passed to i n formal type parameters shall be types or formal type parameters. Any
compatible type can be passed as actual parameter, i.e. actual type parameters 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 in both the declaration and usage of that object.
Restrictions

a) When using list notation, the order of elementsin the 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-parameterof If aformal parameter with a default is followed by aformal parameter
wrthout adefault the actual parameter valae can be skr pped by usi ng dash"-" as actual parameter An-actuak

valeesandraraetteeut If aformal parameter wrth adefault is not foIIowed bv a parameter W|thout 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%& nstantlatl ng formal type parameters wrth actual types shaII result in vaI|d 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

5.3 Extension to ES 201 873-1, clause 6 (Types and values)

Clause 6.1.2.1 Nested type definitions for field types

Nested type definitions shall not have formal value parameters and shall not have formal type parameters.

Clause 6 Types and values

Is extended by the following clause:

Clause 6.5 Value parameterization of types

TTCN-3 alowsthe use of value parametersin type definitions. Thisis applicable to all user-defined types, including
subtypes of basic types, and excluding behaviour types and signatures.

The formal parameters may be used inside the type definition. The actual parameters have to be either formal value
parameters of an enclosing type or they have to satisfy the same restrictions as global constants, see[1] TTCN-3 Core
Language clause 10.

When referring to a parameterized type, actual parameters have to be provided for each of the formal parameters of the
type.

ETSI
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EXAMPLE 1. length restriction

type record length ( O .. maxAmount ) of float MyFloats ( in integer maxAnmount );
const MyFloats(3) nyConst :={ 1.1, 2.1, 3.1 };

EXAMPLE 2:  range subtyping
type integer MyInt ( in integer maxInt ) ( O .. maxint );

const Mylnt(127) nmyByte := 125;
const Mylnt(127) nyWerd := 65335; // incorrect

EXAMPLE 3.  passing parameter

type record MySquarelndex ( in integer maxlnt ) {
Myl nt (maxI nt) x,

M/l nt (maxint) y
b

54 Extension to ES 201 873-1, clause 8 (Modules)

Clause 8.2.3.1 General form of import
Import of definitionsis additionally restricted by:
Restrictions

i) When importing a parameterized type the parameters are not resolved.

5.5 Extension to ES 201 873-1, annex A (BNF and static
semantics)

The BNF is extended with the following clause and productions:

Clause A.1.6.1.14 Type parameter definitions

1. Formal TypeParlList ::= "<" Fornal TypePar { "," Fornal TypePar } ">"
2. Formal TypePar ::=[ InParKeyword ] [ Type | TypeDef Keyword ] TypeParldentifier [ ":=" Type ]
3. TypeParldentifier ::= Ildentifier
4. TypeActual Parldentifier ::= ldentifier
5. TypePar Assi gnment ::= TypeActual Parldentifier ":=" TypeActual Par
6. Actual TypeParList ::= ( "<" Actual TypePar { "," Actual TypePar } ">" ) |

("<" Actual TypePar Assignnent { "," Actual TypePar Assi gnnent } ">")
7. Actual TypePar ::= Type | Dash
8. Actual TypePar Assi gnment ::= TypeActual Parldentifier ":=" Actual TypePar
9. StructDef Formal ParList ::="(" StructDefFormal Par {"," StructDefFormal Par} ")"
10. Struct Def Formal Par ::= For mal Val uePar
11. TypeActual ParList ::= ( "(" TypeActual Par {"," TypeActual Par} ")" ) |

( "(" TypeParAssignment { "," TypeParAssignnent } ")" )

12. TypeActual Par ::= Constant Expression | TypeActual Parldentifier

The following productions from ES 201 873-1 [1] TTCN-3 Core Language clause A.1.6 are modified as follows:

15. StructDefBody ::= (ldentifier | AddressKeyword)
[ For mal TypePar Li st] [ Struct Def For mal Par Li st]
"{" [StructFieldDef {"," StructFieldDef}] "}"
27. UnionDefBody ::= (ldentifier | AddressKeyword)
[ For mal TypePar Li st] [ Struct Def For mal Par Li st]
"“{" UnionFieldDef {"," UnionFieldDef} "}"

33. StructOfDefBody ::= (Type | NestedTypeDef) (ldentifier | AddressKeyword)
[ For mal TypePar Li st] [ Struct Def For mal ParLi st] [ SubTypeSpec]
35. EnunDef ::= EnunKeyword (ldentifier | AddressKeyword) [ StructDefFormal ParlList]
"{" EnunerationList "}"
39. SubTypeDef ::= Type (ldentifier | AddressKeyword)
[ For mal TypePar Li st] [ Struct Def Formal ParList] [ArrayDef] [ SubTypeSpec]
47. PortDefBody ::= |dentifier [Formal TypeParList] [StructDefFormal ParList] PortDefAttribs
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71. Conponent Def ::= Conponent Keyword |dentifier
For nal TypePar Li st] [ Struct Def For nal Par Li st]
Ext endsKeywor d Conponent Type {"," Conponent Type}]
"{" [ Conponent Def List] "}"

74. Conponent Type ::= Extendedldentifier

[ Act ual TypeParList] [ TypeActual ParlList ]
Por t Keywor d Ext endedl denti fier [Actual TypeParLi st]
TypeActual ParList ] PortEl ement {"," PortEl enent}
(Type | Signature) ldentifier

[ For mal TypePar Li st] ["("Tenpl at eOr Val ueFor mal Par Li st")"]
97. StructFieldRef ::= Identifier | PredefinedType | ReferencedType
/* STATI C SEMANTI CS - PredefinedType and Ref erencedType shall be used for anytype val ue notation
only. PredefinedType shall not be AnyTypeKeyword. */

77. Portlnstance ::

1 1

84. BaseTenpl ate ::

154. FunctionDef ::= FunctionKeyword ldentifier [Formal TypeParList]

"("[FunctionFormal ParList] ")" [RunsOnSpec] [ReturnType] StatenentBl ock
170. Functionlnstance ::= FunctionRef [Actual TypeParlList] "(" [FunctionActual ParlList] ")"
177. SignatureDef ::= SignatureKeyword ldentifier [Formal TypeParList]

"("[SignatureFormal ParList] ")" [ReturnType | NoBl ockKeyword]
[ Excepti onSpec
182. Signature ::= Extendedldentifier [Actual TypeParList]
184. Test caseDef = TestcaseKeyword | dentifier [Formal TypeParLi st]
"("[ Tenpl at eOr Val ueFor nal ParLi st] ")" Confi gSpec
St at enent Bl ock

189. Testcasel nstance ::= ExecuteKeyword " (" Extendedldentifier [Actual TypeParList]
"(" [TestcaseActual ParList] ")"
[","(Expression | Mnus) ["," SingleExpression]] ")"

192. AltstepDef ::= AltstepKeyword ldentifier [Formal TypeParList]

"("[FunctionFormal ParList] ")" [ RunsOnSpec]
"{" AltstepLocal DefList AtGuardList "}"

196. Altsteplnstance ::= Extendedldentifier [Actual TypeParlList] "(" [FunctionActual ParlList] ")"
406. ReferencedType ::= [d obal Modul el d Dot] TypeRef erence [ TypeActual ParLi st]

[ Ext endedFi el dRef er ence]

530. ExtendedFi el dReference ::= {((Dot (ldentifier [Actual TypeParlList][TypeActual ParList]|

Predefi nedType ))
| ArrayOrBitRef | ("["Mnus "]") ) }+

/* STATIC SEMANTIC - The Identifier refers to a type definition if the type of the Varlnstance or
Ref erencedVal ue in whi ch the ExtendedFi el dReference is used is anytype. ArrayOrBitRef shall be used
when referencing el enents of values or arrays. The square brackets with dash shall be used when
referencing inner types of a record of or set of type.*/

6 Package semantics

The semantics of a declaration with type parametersis defined only for the instantiations of the declaration, i.e. only the
instances of the declaration with actual types provided are considered meaningful.

6.1 Extension to ES 201 873-4, clause 6 (Restrictions)

Value parameterization of types and general type parameterization are static aspects. They are not relevant for the
operational semantics.

The operational semantics therefore does not provide:

a) ta-aspe

tionsT he instantiation of type

parameters has to be done in the defl nltlons part of aTTCN 3 module. The operational semanticsis defined
for the instantiated definitions only.

b) A semantics for the-gredping-mechanism val ue parametization of types. Groupingis+elatedto-The
instantiation of value parameters of types has to be done in the definitions part of a TTCN-3 modul eand-has-

ne-behavioural-aspects. The operational semantics is defined for the instantiated type definitions only.

7 TRI extensions for the package

Advanced parameterization has no effects on the TRI.
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8 TCI extensions for the package

NOTE: TheTCI logging interface has not yet been extended in this package. It may be done if requested.

8.1 Extension to ES 201 873-6, clause 7 (TTCN 3 control
interface and operations)

Clause 7.2.1.2 Communication types
The Tci Behavi our | dType is extended to cover also the actual type parameters.

Tci Behavi our 1 dType A value of type Tci Behavi our | dType identifiesa TTCN-3 behaviour functions,
including actual type parameters.

Clause 7.2.2.1 Abstract TTCN-3 data types
The following additional operations are defined for the abstract data type Type:

Tci Par anet er Li st Type get Val uePar anet er s() Returns alist of the actual value parameters of thistype.
Thelist can be empty.

Tci Par anet er TypeLi st Type get TypePar anet er s() Returns alist of the actual type parameters of this type.
Thelist can be empty.

Thelist of operations of the class Typein figure 4 Hierar chy of abstract valuesis extended by:
getVaueParameters(): TciTypes.: TciParameterListType

getTypeParameters(): TciTypes:: TciParameter TypeListType

Clause 7.3.1.1.7 tciStartTestCase
Theusage of t ci St art Test Case is additionally constrained by:

tci Start Test Case shall not be used for testcases with type parameters.

8.2 Extension to ES 201 873-6, clause 8 (Java language
mapping)

Clause 8.2.2.6 TciBehaviourldType
Text is modified as follows:

Tci Behavi our | dType is mapped to the following interface, providing access to the name as well asto the type
parameters of the behaviour.

/1 TCl 1DL Tci Behaviourl dType
package org.etsi.ttcn.tci;
public interface Tci Behaviourld extends QualifiedName {

public Tci Paranet er Typeli st get TypePar anet ers() ;
}
M ethods:
. get TypePar anet er s() Returnsthe list of the actual type parameters of this behaviour.
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Clause 8.2.3.1 Type

Theinterface Type is extended by the two new operations:

/1 TC 1DL Type
package org.etsi.ttcn.tci;
public interface Type {
public Tci Modul eld getDefini ngMdule ();

public String get Name ();
public int get Typed ass ();
public Val ue new nstance ();
publ i c Tci ParaneterLi st get Val uePar aneters();
public Tci Paranet er TypelLi st get TypeParaneters();
public String get TypeEncodi ng ();
public String get TypeEncodi ngVari ant () ;
public String[] get TypeExt ensi on();

}

M ethods:

get Val uePar anet er s() Returns the list of the actual value parameters of this type.

get TypePar anet er s() Returnsthe list of the actual type parameters of thistype.

8.3 Extension to ES 201 873-6, clause 9 (ANSI C language
mapping)

Clause 9.2 Value interfaces

Theinterface of Type is extended by the two additional operations.

. Notes and
TCI IDL Interface ANSI C representation comments
Type
Tci Par anet er Li st Type Tci Par anet er Li st Type
get Val uePar anet er s() t ci Get Val uePar anet er s( Type i nst)
Tci Par anmet er TypelLi st Type Tci Par amet er TypelLi st Type
get TypePar anet er s() t ci Get TypePar anet er s( Type i nst)
Clause 9.5 Value interfaces
Tci Behavi our | d is extended to hold the actual type parameters.
TCI IDL ADT ANSI C representation (Type definition) Notes and comments
Tci Behavi our 1 dType Qual i fi edNane The field aux holds a reference to

an element of type
Tci Par anmet er TypelLi st Type

8.4 Extension to ES 201 873-6, clause 10 (C++ language
mapping)

Clause 10.5.2.1 TciBehaviourld

Identifies a TTCN-3 behaviour functions. It is mapped to the following pure virtual class:

class Tci Behaviourld: ORG ETSI _TTCN3_TRI:: QualifiedNanme {

publi c:
virtual ~TciBehaviourld ();
virtual Tci Paraneter TypelLi st get TypeParaneters() const =0;
virtual Tbool ean equal s (const Tci Behaviourld &bid) const =0;
virtual TciBehaviourld * cloneBehaviourld () const =0;
virtual Tbool ean operator< (const Tci Behaviourld &bid) const =0;
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Clause 10.5.2.1.1 Methods
To be extended by the following text:

get TypePar anet er s() Returns the list of the actual type parameters of this behaviour.

Clause 10.5.3.1 TciType

The interface Type is extended by the two new operations get Val uePar anet er s and get TypePar anet er s:

class Tci Type {

public:
virtual ~TciType ();
virtual const Tci Modul el d & get Defi ni ngvbdul e () const =0;
virtual const Tstring & getNane () const =0;
virtual const Tci Typed ass & get Typed ass () const =0;
virtual const Tstring & get TypeEncoding () const =0;
virtual const Tstring & get TypeEncodi ngVari ant () const =0;
virtual TciValue * new nstance ()=0;
virtual const Tci ParaneterlList & getVal ueParaneters()const =0;
virtual const Tci Paraneter TypelLi st & get TypePar anet er s() const =0;
virtual Tbool ean equal s (const Tci Type & yp) const =0;
virtual TciType * cloneType () const =0;
virtual Tbool ean operator< (const Tci Type & yp) const =0;

Clause 10.5.3.1.1 Methods
To be extended by the following text:
get Val uePar anet er s() Returnsthe list of the actual value parameters of thistype.

get TypePar anet er s() Returnsthelist of the actual type parameters of this type.

8.5 Extension to ES 201 873-6, annex A (IDL Specification of
TCI)

The definitions of Tci Behavi our | dType and Type are extended to provide also actual type parameters:

struct Tci Behavi our| dType {

TString nodul eNane;

TString baseNane;

Tci Par anet er TypelLi st Type typePar anet ers;

h

/] Abstract data type "Type"
interface Type {
Tci Modul el dType get Defi ni nghodul e () ;

TString get Name ();
Tci Typed assType get Typed ass ();
Val ue new nst ance ();

Tci Par anet er Li st Type get Val uePar anet ers() ;
Tci Par anet er TypelLi st Type get TypePar anet er s()

TString get TypeEncodi ng ();
TString get TypeEncodi ngVari ant ();
TStringSeq get TypeExtension ();
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9 Package Extensions for the use of ASN.1 with
TTCN-3

9.1 Extension to ES 201 873-7, clause 10 (Parameterization in
ASN.1)

Clause 10 Parameterization in ASN.1
Is extended by:

ASN.1 type definitions, parameterized merely with ASN.1 value formal parameters (i.e. when all formal parameter(s)
have the form " Type: dummyvalue"), can be imported to TTCN-3 and used to define TTCN-3 definitions. When
importing al definitions of an ASN.1 module, such type definitions shall also be imported.

ASN.1 value definitions, parameterized merely with ASN.1 type formal parameters (i.e. al formal parameters have the
form "DummyType"), can be imported to TTCN-3 and used to define TTCN-3 definitions. When importing al
definitions of an ASN.1 module, such value definitions shall also be imported.

All parameterized ASN.1 definitions shall be resolvable at compile-time.

All other parameterized ASN.1 definitions, not specified in the previous paragraphs of this clause, shall not be imported
to and referenced in TTCN-3 modules.

For example the following is not legal because it would associate a TTCN-3 type which should take an ASN.1 object
set as an actual parameter.

MyASN1nodul e DEFINITIONS :: =
BEG N
-- ASN. 1 Modul e definition

-- Information object class definition
MESSACE ::= CLASS { &mrsgTypeVal ue I NTEGER UNI QUE,
&MVsgFi el ds}

-- Information object definition
set upMessage MESSAGE ::= { &nsgTypeVal ue 1,
&MsgFi el ds OCTET STRI NG

set upAckMessage MESSAGE :: = { &rsgTypeVal ue 2,
&VsgFi el ds BOOLEAN}

-- Information object set definition
My/Prot ocol MESSACE ::= {setupMessage | setupAckMessage}

-- ASN. 1 type constrai ned by object set
M/Message{ MESSAGE : MsgSet} ::= SEQUENCE
{

code MESSACE. &rsgTypeVal ue({MsgSet}),
Type MESSAGE. &VsgFi el ds({MsgSet})

END

nodul e MyTTCNMbdul e
{
/1 TTCN-3 nodul e definition
i mport from MyASNLlnodul e | anguage "ASN. 1: 2002" al | ;

/1 1llegal TTCN-3 type with object set as paraneter

type record Q MESSAGE MyMsgSet) ::= { z fieldl,
M/Message( MyMsgSet) fi el d2}
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To make thisalega definition the extra ASN.1 type My Messagel has to be defined as shown below. This resolves the
information object set parameterization and can therefore be directly used in the TTCN-3 module.

MyASNLnodul e DEFINITIONS :: =

BEG N
-- ASN. 1 Modul e definition
My/Prot ocol MESSAGCE ::= {setupMessage | setupAckMessage}
-- Extra ASN. 1 type to renove object set paraneterization
M/Messagel ::= MyMessage{ MyProt ocol }

END

modul e MyTTCNModul e
{
/1 TTCN-3 nodul e definition
i mport from MyASNlnodul e | anguage "ASN. 1: 2002" al | ;

/1 Legal TTCN-3 type with no object set as paraneter
type record Q:={ Z fieldl,
M/Messagel field2}

10 Documentation extensions for the package

10.1  Extension to ES 201 873-10, clause 6 (Tagged paragraphs)

Clause 6.6 The @param tag
The @param tag is applicable to all parameterized TTCN-3 definitions.
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Extension to ES 201 873-10, annex A (where Tags can be

used)

Table A.1 "Relation of documentation tags and TTCN-3" is modified as follows (only the @ar amrow is changed):

n %) o™ — | 5
ST - R 5= AERECE
Flol /Pl 8| 5|2 8|8|EE wl|d|ao|,|lk|22laz 2
clsdz | 5|8 |s|E|z|58 e8|z |5|2|82|E5 58
Sl 34 cs|c|2|8|8|<c|sd|2| 2|32 |8|6s|c8se
o o b= o o Q @ 2 | =o| < o b o c 2% oo B
o g £ o = O — n T= [ 8 £ o g E g
E|lH | o S 8 |2=5|€
n o o L

@ut hor X X X X X X X X X X X X X X X

@onfig X

@esc X X X X X X X X X X X X X X X

@xception X X

@renber Xt X | X | xt |[xt|xt X

@ar am X X X X X X X X X X X X

@riority X

@ur pose X X

@ enar k X X X X X X X X X X X X X X X

@ef erence X X X X X X X X X X X X X X X

gegui rene X X X X

@eturn X X X

@®ee X X X X X X X X X X X X X X X X

@i nce X X X X X X X X X X X X X X X

@t atus X X X X X X X X X X X X X X X

@rl X X X X X X X X X X X X X X X X

@erdi ct X X X X

@ersion X X X X X X X X X X X X X X X

NOTE: ! Preceding language elements of record, set, union or enumerated types only.
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