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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto 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.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

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 ETSI ES 201 873 covering the Testing and Test Control
Notation version 3, as identified below:

Part 1: "TTCN-3 Core Language";

Part 4: "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: "The IDL to TTCN-3 Mapping";

Part 9: "Using XML schemawith TTCN-3";

Part 10: "TTCN-3 Documentation Comment Specification";
Part 11: "Using JSON with TTCN-3".

NOTE: Part2isin status"historical" and part 3 is no longer maintained.

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document defines the support of advance matching of TTCN-3. TTCN-3 can be used for the specification
of al 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 OMG 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.

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

2.1 Normative 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
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://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.

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)".

2.2 Informative 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
referenced document (including any amendments) applies.

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

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.

[i.1] 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".
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[i.2] 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".

[1.3] 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".

[i.4] 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”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in ETSI ES 201 873-1 [1], ETSI
ES 201 873-4[2], ETSI ES 201 873-5[3] and ETS| ES 201 873-6 [4] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in ETSI ES 201 873-1[1], ETS| ES 201 873-4 [2],
ETSI ES201 873-5[3] and ETSI ES 201 873-6 [4] apply.

4 Package conformance and compatibility

The package presented in the present document isidentified by the package tag:
"TTCN- 3: 2017 Advanced Mat chi ng" - 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 and in ETSI ES 201 873-1 [1] and
ETSI ES 201 873-4 [2].

The package presented in the present document is compatibl e to:

. ETSI ES 201 873-1[1], version 4.9.1;

ETSI ES201 873-4 [2], version 4.6.1;
. ETSI ES201 873-5[3], version 4.8.1;
e ETSI ES201873-6 [4], version 4.9.1;
e ETSIES201873-7[i.1];

e ETSIES201873-8[i.2];

e ETSI ES201873-9[i.3];

e ETSIES201873-10[i.4].

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.

ETSI
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5 Package Concepts for the Core Language

5.0 General

This package defines advanced matching mechanisms for TTCN-3, i.e. new matching mechanisms which go beyond the
matching mechanisms defined in ETSI ES 201 873-1 [1]. This package realizes the following concepts:

o Dynamic matching: allows to specify matching in a function-like fashion, i.e. statement blocks and functions
can be used to define matching.

. Templates with variable bindings. ease the retrieval field values of received messages and signatures. For this
the *->" symbol is used to denote a value assignment to avariable or an out parameter in the scope of a
template definition in case of a successful template matching.

. Additional logical operators: conjunction, implication, exclusion and digunction alow the combination
matching mechanisms for advanced matching.

. Repetition: allows to match repetitions of a sub-sequence templates inside values of a certain type.

. Restrictions for the omit symbol and templates with restriction omit are relieved allowing omit symbols and
templates with restriction omit as operands for the equality operator.

5.1 Dynamic Matching

A dynamic matching is a special matching mechanism. Similar to other matching mechanisms, it can be considered as a
Boolean function that indicates successful matching for the value to be matched by returning the valuet r ue and
unsuccessful matching by returning the valuef al se.

Syntactical Structure
@dynamic (StatementBlock | FunctionRef)
Semantic Description

The SatementBlock shall return avalue of type bool ean. The value to be matched is referenced by the special
keyword val ue. When applying this matching mechanism to a value, the SatementBlock is executed and if and only if
the execution returnst r ue, the dynamic matching function matches. Unsuccessful matching shall returnf al se.

A dynamic matching function can only be used in the context of atemplate, theval ue expression inside the
SatementBlock shall have the same type as the whole templ ate.

The notation @ynam ¢ FunctionRef denotes a shorthand for the special case @ynamni ¢ { return
FunctionRef( val ue) } where FunctionRef is a reference to a Boolean function with a single parameter compatible
with the template's type. Here, the type of the parameter of the referenced function determines the type context, if this
template's place of usage does not provide atype context.

Restrictions
a)  Thedynamic matching syntax shall only be used in atyped context.
b) The SatementBlock shall compute avalue of type bool ean.

c) The SatementBlock shall be deterministic and side-effect free and follow the restrictions of clause 16.1.4 of
ETSI ES 201 873-1 [1].

d) The SatementBlock shall not use variables that are declared outside of the StatementBlock.

€) The StatementBlock shall not usei nout or out parameters.

ETSI
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f)  Only if the dynamic matching syntax appears on the right-hand-side of a parameterized template definition, the
formal i n parameters of that definition may be referenced inside the StatementBlock. All other formal i n
parameters shall not be used by the SatementBlock.

EXAMPLE:

type record of integer Nunbers;
tenpl ate Nunbers nw sorted := @ynamic { // value is of type Nunbers
for (var integer v_i :=1; v_i < lengthof(value); v_i :=v_i + 1) {
if (value[v_i-1] > value[v_i]) { return false }
}

return true;
} /1 mw_sorted(v_reclnt) natches all values of type Nunbers
/1 if elements of v_reclnt do not break an ascendi ng order

type record Coordinate { float x, float y };
external function fx_distance(Coordinate p_a, Coordinate p_b) return float;
tenpl ate float mwv_cl oseTo(Coordinate p_origin :={ 0.0, 0.0}, float p_maxDistance := 1.0) :=
/] access to in paraneters is allowed
@ynanmc { return fx_distance(p_origin, value) <= p_maxDi stance; };
/1 mw_cl oseTo(c,d) natches all values of type Coordinate
/1 which have maxi num di stance of d from Coordinate c

external function fx_isPrime(integer p_x) return bool ean;

p.recei ve(@ynanic fx_isPrine)
/Il is the same as p.receive(integer: @ynanic { return fx_isPrime(value) })

5.2 Templates with variable bindings

520 General

The possibilities to retrieve field values of received messages and signaturesin ETSI ES 201 873-1 [1] are restricted
and cumbersome. To overcome this situation, this clause implements the definition of templates with variable bindings
that store the actual value matched by atemplate instance if the matching of al containing templates is successful. This
feature isimplemented by using the *->" symbol for denoting a value assignment to avariable or an out parameter in
the scope of atemplate definition in case of a successful template matching. Such a value assignment can syntactically
be specified at al places where atemplate matching mechanism or atemplate reference is used in atemplate definition
or an inline template.

5.2.1  Value retrieval from matching

In case of asuccessful template match, the value which matches the template can be assigned to a variable. This can be
specified by using the "->" symbol.

Syntactical Structure
Templatelnstance " ->" VariableRef
Semantic Description

If atemplate successfully matches a value and contains a value retrieval assignment for a Templatel nstance, then, if
during the matching process that Templatel nstance and all its contai ning Templ atel nstances contribute to the successful
template match, the part of the value the Templatel nstance was matching is assigned to the VariableRef referenced in
the value retrieval assignment.

EXAMPLE:

tenplate integer mv t1 := (?, (1..3) ->v); // mv tl always matches, but if the (1..3) does not
/1 contribute to the successful natch
/1 then v is not assigned a val ue

tenplate integer mv t2 := ((1..3) -> v_small, (3..5) -> v_big)

/1 matching mw t2 to nunber in (1..3) will cause only v_snall to be assigned,

/1 matching it to nunber in (4..5) will cause only v_big to be assigned (preference of (1..3))

ETSI
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Restrictions

a) |If Tempatel nstance describes the matching of a mandatory element in atemplate definition, VariableRef shall
refer to avariable of the same type as the mandatory element.

b) If Tempatel nstance describes the matching of an optional element in atemplate definition, VariableRef shall
refer to atemplate variable of the same type as the optional element. In case of a successful matching, the
matching value or omit shall be assigned to the template variable denoted by VariableRef.

c¢) Vaueretrieva shall not be used in special places as described in clause 16.1.4 of ETSI ES 201 873-1 [1] with
the exception of the matching parts of receiving operations. If value retrieval is used in the matching part of a
receiving operation, the assignment to the variables of all the templates is done once the whole matching part
matches and all other conditions for the selection of the alternative are met.

d) Vaueretrieval shal not be applied to templates of set of types or any of their direct or indirect elements,
elements of a permutation matching mechanism or any of their direct or indirect elements.

NOTE: TTCN-3 makes no assumptions about the value of the variable or template variable denoted by
VariableRef My in case of an unsuccessful match.

5.2.2 Declaring out parameters for template definitions

Theretrieval of field valuesin case of successful matching from a structured value can be specified by means of out
parameters of template definitions.

Syntactical Structure
The syntactical structure for global and local template definitions does not change:

template[ restriction] [ @fuzzy | Type Templateldentifier [*(" TemplateFormalParList ")"]
[ modifies TemplateRef | ":=" TemplateBody

Only the static semantics restriction for formal template parameters change in such away that formal template
parameters shall evaluatetoi n or out parameters.

Semantic Description

The semantics of the value retrieval using templates with out parameters can be described by means of the nat ch
operation:

/'l Gven the record type definition
type record MyRecordType {

i nt eger fieldl,

bool ean field2

}

/1 the constant definition

const MyRecordType c_nyRecord : = {
fieldl := 7,
field2 := true

}

/1l the tenplate definition

tenpl ate M/RecordType mw_nyTenpl atel : = {
fieldl := 7,
field2 := 7?2

}

/1 the same tenplate definition with an out paraneter matchinstring
tenpl ate MyRecordType mw_nyTenpl ate2 (out bool ean p_natchi ngBool ): = {
fieldl := 7,
field2 := ? -> p_matchi ngBool

}

/1l and the variabl e decl arations
var boolean v_a, v_b;

/1 then the effect of
v_a := match (c_nyRecord, nw_nyTenpl ate2(v_b));

ETSI
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/1l is identical to
if (match (c_nyRecord, nw nyTenpl atel) {

v_a := true;
v_b := c_nyRecord. field2 /] i.e., true
el se {
v_a: = fal se;
}
Restrictions

a) Tempatelnstance with out parameters shall not be used astemplates of set of typesor any of their direct or
indirect elements.

b) Tempatelnstance with out parameters shall not be used as elements of a permutation matching mechanism or
any of their direct or indirect elements. Tempatel nstance with out parameters shall not used in special places
asdescribed in clause 16.1.4 of ETSI ES 201 873-1 [1] with the exception of the matching parts of receiving
operations. If Tempatel nstance with out parameters are used in the matching part of a receiving operation, the
assignment to the actual out parameter variables of all the templates is done only once the whole matching
part matches and all other conditions for the selection of the alternative are met.

c¢) Everyformal out parameter of atemplate with out parameters shall be referenced at most once inside the
template body.

NOTE: In certain cases atemplate may match without assigning a value to a declared out parameter. In such
cases, the boundness of the actual out parameter has to be checked even after a successful match before
using it.

EXAMPLE 1:

type union Tree {
i nteger |eaf,
Branch branch

}

type record Branch {
Tree left optional,
Tree right optional

}

tenpl ate Branch mw_branch(out omit Tree p_left, out omt Tree p_right) :={
left :=* -> p_left,
right :=* -> p_right

tenpl ate Tree nw_treebranch(out omt Tree p_left, out omt Tree p_right) :
{ branch := nw_branch(p_left, p_right) }

tenpl ate Tree nw_ | eaf (out integer p_value, in tenplate integer p_expected :=?) :=
{ leaf := p_expected -> p_value }
/1 conmpute the sum of absolute values of all leafs in the given tree

function f_absSunm(omit Tree p_tree) return integer {
var omt Tree v_left, v_right;
var integer v_val ue;
if (ispresent(p_tree)) {
select (p_tree) {
case (mnv_treebranch(v_left, v_right)) {
return f_absSum(v_left) + f_absSum(v_right);

case (mv_leaf(v_value, (0 .. infinity)) { return v_value; }
case (mv_leaf(v_value) { return -v_value; }
}
el se {
return 0; }
}
EXAMPLE 2:

var Tree v_tree;

tenpl ate Tree nw_anyTree(out integer p_val ue,
out omt Tree p_left, out omt Tree p_right) :=
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(nmw_| eaf (p_val ue), nmw_ treebranch(p_left, p_right));

/1 extraction of l|eaf or branch fromv_tree (any value, if present)
if (match(v_tree, mv anyTree(v_value, v_left, v_right)) {
if (isbound(v_value)) {
/1 v_value mght not have been assigned => needs check

}

else if (isbound(v_left)) {
/1 v_left and v_right mght not have been assigned
/1 => needs check

EXAMPLE 3:  Receiving with multiple out parameter templates.

signature S(out Tree p_tree) return Tree;

alt {
[match(v_tree, mw | eaf(v_value)] p.receive { }
/1 NOT allowed to use tenplate with out parameter in alt guard
[1 p.getreply(S:{ nw_|eaf(v_value) } value nw treebranch(v_left, v_right)) {
/1 if either mw_|eaf or mw_treebranch does not match, v_value, v_left and v_right
/1 all remain unchanged
/1 it is equivalent with the follow ng:
Il [] p.getreply(S:{mwv_| eaf (v_val uel)} value mw treebranch(v_leftl, v_rightl)) {
Il v_left :=v_leftl;
/1 v_right := v_right1;

/1 v_val ue := v_val uel;
1}
/1 where v_valuel, v_leftl and v_rightl are all internal unbound variables of the

/] appropriate ty

5.3 Additional logical operators for combining matching
mechanisms

5.3.0 General

This clause defines the additional logical operators conjunction, implication, exclusion and disjunction for matching
mechanisms. Their usage allows the combination matching mechanisms for advanced matching.

5.3.1 Conjunction

The conjunction matching mechanism is used when a value shall fulfil several distinct conditions.

Syntactical Structure

conjunct "(" { (Templatelnstance | all from Templatel nstance) [*,"] } ")"

Semantic Description

The conjunction matching mechanism can be used for matching values of al types.

A template specified by the conjunction matching mechanism matches the corresponding value if and only if the value
matches all templates listed in the template list.

Besides specifying individual templates, it ispossible to add all elements of an existingr ecord of orset of
template into a conjunction matching mechanism usingan al | f r omclause.

Restrictions

a) Thetype of the conjunction matching mechanism and the member type of the templateintheal I from
clause shall be compatible.
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b) Thetemplateintheal | f r omclause asawhole shall not resolve into a matching mechanism (i.e. its
elements may contain any of the matching mechanisms or matching attributes with the exception of those
described in the following restriction).

¢) Individual fields of thetemplateintheal | fr omclause shall not resolve to any of the following matching
mechanisms: AnyElementsOrNone, permutation, disjunction or repetition.

d) Eachvaueor templatein thelist shall be compatible with the type declared for the template specified by the
conjunction matching mechanism.

e) Referencing asub-field within atemplate to which the conjunction matching mechanism is assigned (both at
the right and left hand side of an assignment) shall cause an error.

EXAMPLE:

/1 external function returning true for prine nunbers

external function f_isprime (integer p_par) return bool ean;

/1 the tenplate matches prine nunbers greater than 100

tenpl ate integer nw_nyTenpl ate: = conjunct((100 .. infinity), @ynamc f_ispringe);

type record of integer MySequenceOf Type;

tenpl ate MySequenceOf Type nw_nyTenpl ate2 : = {1, 2, 3};

/1 mw_conj unct Tenpl at e2 does not natch any value as no value can be 1, 2 and 3 at the sane tine.
tenpl ate i nteger nw_conjunct Tenpl ate2 : = conjunct(all from nw_nyTenpl ate2);

tenpl ate MySequenceOf Type nw_nyTenpl ate3d : = {2, 2, 2};

/1 mw_conj unct Tenpl at e3 natches the single value 2
tenpl ate i nteger nw_conjunct Tenpl ate3 : = conjunct(all from nw_nyTenpl ate3);

5.3.2 Implication
The implication matching mechanism is used when a match is checked only if specified conditions are met.

Syntactical Structure

Templatel nstance implies Templatel nstance

Semantic Description

The implication matching mechanism is composed of two templates separed by ani npl i es keyword. The first
template is called precondition and the second one is called the implied template. The implication matching mechanism
can be used for matching values of al types.

A template specified by the implication matching mechanism matches avalue if and only if the value does not match
the precondition or if the value matches both the precondition and implied templ ate.

Restrictions

a) Bothtemplates used in the implication matching mechanism shall be compatible to the type declared for the
template specified by the implication matching mechanism.

b)  Any matching attribute at the end of the implication matching mechanism is related to the whole template
(i.e. not only to the implied template).

c¢) Referencing asub-field within atemplate specified by the implication matching mechanism (both at the right
and left hand side of an assignment) shall cause an error.

EXAMPLE:

/1 the tenplate matches strings with 5 or nore characters ending with "abc" and all shorter
/] strings (i.e. strings with length 0..4)
tenplate charstring mv_inpliesl := ? length (5 .. infinity) inplies pattern "*abc";

/!l the followi ng tenplate natches all strings with length 0..4 and all strings with Iength
// 8..10 ending with "abc".
tenplate charstring mv_inplies2 : =

? length (5 .. infinity) inplies (pattern "*abc" length (8..10));

/!l the followi ng tenplate natches all strings with length 2..4 and all strings with Iength
/1 5..10 ending with "abc" because the length attribute is applied to the whole inplication.
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tenpl ate charstring mv_inplies3 :=
? length (5 .. infinity) inplies pattern "*abc" length (2..10);

5.3.3 Exclusion
The exclusion matching mechanism is used when a genaral matching rule is to be restricted by an exception.
Syntactical Structure

Templatel nstance except Templatel nstance

Semantic Description

The first template in exclusion matching mechanismis called general template and the second one is called excluded
template. The exclusion matching mechanism can be used for matching values of all types.

A template that is specified by the exclusion matching mechanism matches avalueif and only if the value matches the
general template, but does not match the excluded templ ate.

Restrictions

a) Bothtemplates used in the exclusion matching mechanism shall be compatible to the type declared for the
template specified by the exclusion matching mechanism.

b)  Any matching attribute at the end of the exclusion matching mechanism is related to the whole matching
mechanism (i.e. not only to the excluded template).

¢) Referencing a sub-field within atemplate specified by the exclusion matching mechanism (both at the right
and left hand side of an assignment) shall cause an error.

EXAMPLE:

/1 the tenplate matches all integer in the range 1..100 except 48 and 64
tenplate integer mv_int := (1..100) except (48, 64);

/1 the followi ng tenplate natches all strings with Iength 0..10 except strings starting
/1 with "abc" that contain 3..5 characters.
tenplate charstring mw_str := ? length (0O .. 10) except (pattern "abc*" length (3..5));

/1 the following tenplate nmatches all strings with length 0..10 starting with "abc", but not
/1 ending with "xyz".
tenplate charstring nw str2 := pattern "abc*" except pattern "*xyz" length (0..10);

5.34 Disjunction

The disunction matching mechanism specifies one or more alternatives for matching multiple elements of r ecor d of ,
set of or array.

Syntactical Structure

digunct "(" { (Templatelnstance | all from Templatelnstance) [*,"] } )"

Semantic Description

The digjunction mechanism is used only inside values of typer ecord of , set of or array. The template instances
specified in the digunction matching mechanism are called digjunction alternatives. It provides a successful match, if
and only if one of the digunction alternatives matches the maximal subset of still unmatched elements inside the value
that still allows the containing template to match the whole value. And in case of r ecor d of and array valuesthe
matched subset shall be a consecutive sub-sequence beginning after the end of the sub-sequence that was matched by
the preceding inside-values templates in the containing template.

The disiunction alternatives are matched in the order of their specification inside the digjunction matching mechanism
(i.e. fromleft to right) so that the leftmost aternative that fulfils the above condition contributes to the successful match
while the following disjunction alternatives are ignored.
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Besides specifying al individual values, it is possible to add all elements of an existingr ecor d of or set of
templateinto diguncion usinganal | fr omclause.

Restrictions

a) Thetype of templates used in the disjunction matching mechanism that are not prefixed withtheal | from
clause and the type of ther ecor d of ,set of or array containing the digunction matching mechanism
shall be compatible.

b) Thetypeof therecord of ,set of orarray containing the disunction matching mechanism and the
member type of the templateintheal | f r omclause shall be compatible.

c¢) Thetemplateintheal | fr omclause asawhole shall not resolve into a matching mechanism (i.e. its
elements may contain any of the matching mechanisms or matching attributes with the exception of those
described in the following restriction).

d) Individual fields of thetemplateintheal | fr omclause shall not resolve to any of the following matching
mechanisms: AnyElementsOrNone, permutation, disjunction or repetition.

€) Referencing an element located withing the digjunction matching mechanism both at the left or right hand side
of an assignment shall cause an error.

f)  In case the templates within the disjunction matching mechanism can match values of different length,
referencing an element following the digunction matching mechanism in the containing template shall cause
an error.

g) If the digunction mechanism containsitemsthat all match only values of the same fixed length or has a fixed
length attribute attached to it and all other required conditions are met, the items following the disunction in
the containing template may be referenced at the left or right hand side of an assignment. The index of the first
item following the disunction is equal to the index of the disjunction matching mechanism increased by its
fixed length.

EXAMPLE:

type record of integer Rol;

tenplate Rol mwa :={ 1, 2}

tenplate Rol mw b :={ 1, *, 4}

tenplate Rol nmw_disjunction := {0, disjunct( nw.a, nwb, ? length(2..4) ), 10, *};

/1 the previous tenplate natches the sane values as the follow ng tenplate:

tenplate Rol mw list := ({0, 1, 2, 10, *}, {0, 1, *, 4, 10, *}, {0, * length(2..4), 10, *});

54 Repetition

54.1 General

Repetition is a specific symbol used insider ecor d of , array, bi t stri ng, hexstringoroctetstring
templates to match repeated sequences of items.
5.4.2 Repetition in record of and array

Inrecord of and array templates, the repetition symbol is used to match repetitions of sub-sequence templatesinside
values of that type.

Syntactical Structure

Templatelnstance "#" " (" [SingleExpression] ["," [SingleExpression]] ")"
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Semantic Description

The repetition matching mechanism shall be used only inside values. It consists of a Templatel nstance called the
repeated template matching a sequence of elements of fixed length followed by a declaration of the number of required
consecutive matches of that repeated template. It provides a successful match, if and only if the repeated template can
be matched to the required number of consecutive sub-sequences beginning after the elements already matched by
preceding templates inside the template.containing the repetition matching mechanism. repeated templateThe number of
required matches shall be specified by using one of the following syntaxes: "#(n, m)", "#(n, )", "#(, m)", "#(n)", "#n",
"), O

The form "#(n, m)" specifiesthat at least n sub-sequence but not more than m sub-sequences shall match the repeated
template.

The form "#(n, )" specifiesthat at least n sub-sequences shall match the repeated template. The maximum number of
matches is not restricted in this case.

The form "#( , m)" indicates that at most m sub-sequences shall match the repeated template. The minimum number of
matches is not set, thus 0..m positive matches are allowed.

The single value form "#(n)" requires that precisely n sub-sequences shall be matched by the repeated template to
produce a successful match.

The forms "#(,)" and "#()" are shorthand notations for "#(0,)", i.e. any number of sub-sequences shall match the
repeated template.

The repetition matches the longest number of elements possible tnat still alows the containing template to match the
whole value.

The repeated template can reference the current iteration of the repetition by using the special keyword @index. This
can be used to assign parts of each matches sub-sequence of the value to different variables when the repeated template
uses value retrieval or has out parameters (see clause <Value retrieval>).

Restrictions
a) Thetype of the repeated template and the type of the containing template shall be compatible.

b) The expressions used for specifying the number of required sub-sequences shall resolve to a non-negative
integer value.

¢) Incasethereare two expressions specifying the number or required sub-sequences, the second value shall be
greater or equal to thefirst one.

d) Referencing an element located within the repeated template shall cause an error.

€) Incaseany other notation than #(n) or #(n,m) where n is equal to mis used (i.e. when the number of required
sub-sequencesis not a fixed value), referencing an element following the repetition shall cause an error.

f)  If therepetition uses the #(n) notation or #(n,m) notation where n and m are equal and all other required
conditions are met, the template items foll owing the repetition matching mechanism may be referenced at the
left or right hand side of an assignment. The index of the first item following the repetition is equal to the
index of the repetition increased by n * | where | isthe fixed length of the repeated template.

g) Therepeated template shall match only sub-sequences of asingle fixed length, so that every matched
sub-sequence will have the same length.

NOTE: To specify afixed length repeated template, care should be taken when using AnyElementsOrNone,
AnyElement, digunction and repetition matching mechanisms. Normally, they or their sub-templates have
to be restricted with alength attribute of fixed length.
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EXAMPLE 1.

type record Name {
charstring gi venNane,
charstring surname

}
type record of Name RoN;
tenplate RON mw_a := { { { givenNane := "John", surnanme := ?} } #(2, 5) }

/1 the tenplate natches values containing 2..5 elenents; the givenNane field of each
/1 elenment has to be equal to "John"
template RON nw b := { { { givenNane := ?, surnane := "Doe"} } #() }
/1 the tenplate matches only values with the surname field of each el ement equal to "Doe"
/1 and values with no elenents

EXAMPLE 2:  Using the @index operator to assign matched valuesto variables.

var charstring v_nang[5];
tenpl ate RON mw_c(out charstring p_nane) :=
{ { givenNanme := "John", surname := ? -> p_nane } }
/1 the following two tenplate are senantically equivalent and will assign the surnane field
/1 of each matched tenplate in each iteration of the repetition to a different el enent
/1 of the variable v_nane
tenplate RON mw.d := { { { givenNane := "John", surnane := ? -> v_nane[@ndex]} } #(2, 5) }
template RoN nw e := { mw _c(v_nane][ @ndex]) #(2, 5) }
EXAMPLE 3:  Using the @index operator in nested repetitions.
type record of RoN RRoN;
type record of charstring RoC
type record of RoC RRoC,
var RRoC v_nest edNanes;
/1 the inner repletion has to be restricted to a fixed I ength
tenplate RoN nv_f(out RoC p_nanes) := { mw_c(p_nanes[ @ndex]) #(5) }
/] because we can only access the current index, each repetition |ayer can be

/1 dealt with by adding a new tenplate
tenpl ate RRoON nv_nestedRepetition := { nv_f(v_nestedNanes[ @ndex])# () }

5.4.3 Repetition in string

Inside templates of bi t st ri ng, hexstri ng andoct et stri ng types, the repetition symbol is used to match
repeated occurrence of a string element.

Syntactical Structure
“# (num| (" (" [number][ " [number]] *)"))

The repetition symbol shall be used only inside values. It is used to specify that a preceding symbol of a binary string
template (AnyElement or string element) should be matched a number of times. The following syntaxes are avail able:
Il#(n, m)ll, II#(n, )Il, II#( , m)"’ Il#(n)lI, Il#nll, II#(’)II or "#()"_

The form "#(n, m)" specifies that the preceding symbol shall be matched at least n times but not more than mtimes.

The metacharacter postfix "#(n, )" specifies that the preceding symbol shall be matched at least n times while "#( , m)"
indicates that the preceding expression shall be matched not more than mtimes.

M etacharacters (postfixes) "#(n)" and "#n" specify that the preceding expression shall be matched exactly n times (they
are equivalent to "#(n, n)"). In the form "#n", n shall be asingle digit.

The forms "#(,)" and "#()" are shorthand notations for "#(0,)", i.e. matches the preceding expression any number of
times.

Restrictions
a)  Using repetition asthe first item in the string shall cause an error.
b)  Adding another repetition to a symbol that already has repetition attached shall cause an error.

c)  Applying repetition to AnyElementsOrNone has no effect
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EXAMPLE:

tenplate bitstring nwrepel := "'1?#(3,5)'B;

/1 matches bitstrings whose first bit is equal to one, followed by 3..5 other bits

tenpl ate octetstring nw.repe2 := "'AB#3' O
/'l matches an octestring ' ABABAB' O

5.4.4 Modifications to ETSI ES 201 873-1 [1], clause 15.11
(Concatenating templates of string and list types)
5440 General

The modifactionsto ETSI ES 201 873-1 [1], clause 15.11 (Concatenating templates of string and list types) shall be
donein two steps. Step 2 (described in clause 5.4.4.2) shall be performed on the result of Step 1 (described in
clause5.4.4.1).

5441
The second and third paragraph of clause 15.11 of ETSI ES 201 873-1 [1] are replaced with the following ones:

Step 1 of modifications to ETSI ES 201 873-1 [1], clause 15.11

The single templates of binary string types shall evaluate only to the matching mechanisms specific value, combined
template, AnyValue with or without alength attribute or AnyValueOrNone with alength attribute.

The concatenation of templates of binary string types results in the sequential concatenation of the single templates
from left to right. All matching symbols AnyValue and AnyValueOrNone are replaced by AnyElement (possibly
followed by arepetition symbol) or AnyElementsOrNone matching symbols according to the table 5.1 before
concatenation.

Table 5.1: Transformation of binary string templates before concatenation

Concatenation operand Transformed bitstring Transformed hexstring Transformed octetstring
?, ? length(0..infinity) or et et et

* length(0..infinity) B H o
? length(0) or * length(0) "B "H "O
? length(1) or * length(1) '?'B '‘?'H '?'0
? length(n) or * length(n) ?#(n)'B "2#(n)'H ?#(n)'O

? length(n, infinity) or ", . " . " :
* length(n, infinity) P#(n)B #(n)H ?#(n,)O
? length(n, m) or " , " . " .
* length(n, m) ?#(n,m)'B ?#(n,m)'H ?#(n,m)'O

5.4.4.2

Step 2 of modifications to ETSI ES 201 873-1 [1], clause 15.11

The result of the modifications described in Clause 5.4.4.1 shall be amended according to the following rules:

In addition to the matching symbols specified in ETSI ES 201 873-1 [1] clause 15.11 and clauses 5.4.2 and 5.4.30f this

document, it is allowed to use other types of matching symbolsin concatenation of templates of string, r ecord of

and array types.

A template that is aresult of concatenation produces a successful match if athere’s at least one possible way of splitting
the value being matched into n consecutive subsections where nis equal to the number of concatenated templates so
that all individual operands of the concatenated template produce a successful match when matching the split
subsections. Matching of subsectionsis performed in the textual order; an operand of the concatenated template shall
match a subsection at the same ordinal position.

Restrictions

a)  Thematching symbols used in concatenation of templates of string, r ecor d of and array types shall be
either one of the matching symbols specified in ETSI ES 201 873-1 [1] clause 15.11 and clause 5.4.2 of this
document or it shall obey the present template restriction.
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EXAMPLE:

tenplate octetstring mv tl := ('1234'Q, '5678' O & conplenent (' ABCD O ;
/1 matches any octetstring that starts either with '1234' O or '5678' O and doesn’'t end with

/1 " ABCD O
tenplate charstring nw activity := ("John", "Jack", "Frank") & ("played " &
("footbal ", "basketball", "hockey", "baseball"), "ran " & ("fast", "slowy"));
| og(mat ch("John pl ayed basketbal I", mw activity)); // produces true

| og(match("Jack ran slowy", nmwv activity)); // produces true
| og(mat ch("Frank played fast", nw activity)); // produces fal se, because "played" is not
/1 concatenated with "fast"

type record of charstring RoCS;

tenplate RoCS nwrocs := ? & ({"Paris", "London"}, {"New York", "Beijing"}) & ?;
/1 matches any record of value that contains "Paris" foll owed by "London" or "New York"
/1 followed by "Beijing"

5.5 Equality operator for the omit symbol and templates with
restriction omit

55.0 General

This clause removes restrictions for the use of the omit symbol and templates with restriction omit. It allows the usage
of an omit symbol and templates with restriction omit as operands of the equality operator.

55.1 Modifications to ETSI ES 201 873-1 [1], clause 7 (Expressions)

Clause 7.1.3 Relational operators
Add the following text before the bullet points:

Theom t keyword is allowed to be used in place of an operand for the equality (==) and non-equality (!=) operators, if
the other operand is a reference and the referenced field isan opt i onal field or areference to atemplate declared
with theomi t restriction.

Add the following bullets to the list of bullet points:

e Whentheoni t keyword isused in place of an operand for the equality operator, the equality check eval uates
tot r ue if and only if the other operand isset to omi t , otherwise, it evaluatesto f al se.

e Whentheoni t keyword isused in place of an operand for the non-equality operator, the non-equality check
evaluatestot r ue if and only if the other operand is not set to omi t , otherwise, it evaluatesto f al se.

In EXAMPLE change the text as follows:

. Delete the following lines, shown in strike-through font:

——¢—slal == omt;

ot . ‘. :
. Insert the following lines before the line, next to the deleted ones:

c_sl.al == onmt;

/1 returns false

c_sl.a2 == omt;

/'l returns true

c_ul.dl == omt; // error, c_ul.dl is not a reference to an optional field
omt !'=c_sl. az;

/1 returns false

c_sl.al != omt;

/1 returns true

function conpareToOnit (tenplate(onit) integer i) return bool ean {
if (i == omt) { return true; } else { return false; }

}
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6 TCI Extensions for the Package

6.1 Extensions to clause 7.2.2.2.0 of ETSI ES 201 873-6, Basic
rules

Figure 4 of ETSI ES 201 873-6 shall be extended as shown on the below figure 1 of the present document.

Type Value
[\
IntegerValue FloatValue BooleanValue UniversalCharstringValue
CharstringValue BitstringValue OctetstringValue HexstringValue
RecordOfValue RecordValue UnionValue EnumeratedValue
VerdictValue AddressValue

MatchingMechanism

A

MatchingList ValueRange CharacterPattern MatchDecodedContent

DynamicMatch TwoStepMatch Repetition

Figure 1: Extended hierarchy of abstract values
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6.2 Extensions to clause 7.2.2.3.1 of ETSI ES 201 873-6, The
abstract data type MatchingMechanism

The definition of Tci Mat chi ngTypeType isto be extended with constants for the matching mechanisms defined in
the present document:

Tci Mat chi ngTypeType get Mat chi ngType()
Returns the matching mechanism type. A value of
Tci Mat chi ngTypeType can have one of the following constants:
TEMPLATE_LI ST, COVPLEMENTED LI ST, ANY_VALUE,
ANY_VALUE_OR_NONE, VALUE_RANGE, SUBSET, SUPERSET,
ANY_ELEMENT, ANY_ELEMENTS OR NONE, PATTERN,
DECODED_MATCH, DYNAM C_MATCHI NG, CONJUNCTI ON,
| MPLI CATI ON, EXCLUSI ON, DI SJUNCTI ON, REPETI TI ON.

6.3 Extensions to clause 7.2.2.3.2 of ETSI ES 201 873-6, The
abstract data type MatchingList

Clause 7.2.2.3.2 The abstract data type M atchingL ist

Thefirst paragraph of the clause 7.2.2.3.2 isto be extended by adding conjunction and disjunction to the list of allowed
matching mechanisms:

The abstract datatype Mat chi ngLi st isused to represent matching mechanisms that contain alist of items of the
same type: template list, complemented template list, SubSet, SuperSet, conjunction and disjunction.

6.4 Extensions to clause 7.2.2.3 of ETSI ES 201 873-6, The
abstract data type MatchingMechanism

In order to support the dynamic match, implication, exclusion and repetition matching mechanism, the
Dynami cMat ch, TwoSt epMat ch and Repet i t i on abstract data types are added to the clause 7.2.2.3 of
ETSI ES 201 873-6 [4].

Clause 7.2.2.3.6 The abstract data type DynamicM atch
This clause is to be added.

The abstract datatype Dynam cMat ch isused to represent the dynamic matching mechanism. The TCI support of this
matching mechanism islimited, e.g. it isonly possible to create dynamic matching based on functions.

The following operations are defined on the abstract datatype Dynam cMat ch:

TBool ean i sFuncti onBased () Returnst r ue if the mechanism uses short-hand notation @lynam ¢
FunctionRef and f al se otherwise.

Tci Behavi our | dType get Mat chi ngFunction ()
Returns the qualified name of the associated function if the mechanism uses
the short-hand notation @ynam ¢ FunctionRef. The distinct valuenul | is
returned otherwise.

voi d set Mat chi ngFuncti on (Tci Behavi ourl dType functi onld)
Sets the function associated with the matching mechanism. After calling the
function, the matching mechanism will behave as a short-hand notation
@lynam c fucti onl d. The function referenced in the functionld
parameter shall fulfil al requirements described in the clause 4.1.
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Clause 7.2.2.3.7 The abstract data type TwoStepM atch
This clause isto be added.

The abstract data type TwoSt epMat ch isused to represent the implication and exclusion matching mechanisms. The
data type can access both templates that form these matching mechanism. The first template (i.e. precondition of the
implication matching mechanism and general template of the exclusion matching mechanism) is called primary
template and the second template (i.e. the implied template of the implication matching mechanism and excluded
template of the exclusion matching mechanism) is called secondary template.

When working with instances received from the get Pri mar yMat ch and get Secondar yMat ch methods and
passed to theset Pri mar yMat ch and set Secondar yMat ch method, no assumption shall be made on how the
data are stored in a matching mechanism. Aninternal implementation might choose to use a reference to the data or to
copy the data. It is safe to assume that the data are copied. Therefore, it should be assumed that subsequent
modifications of the data will not be considered in the TwoSt epMat ch instance.

The following operations are defined on the abstract data type TwoSt epMat ch:

Val ue get PrimaryMatch () Returns the primary template.

voi d setPrimaryMatch (Val ue content)
Sets the primary template.

Val ue get Secondar yMatch () Returns the secondary template.

voi d set SecondaryMatch (Val ue content)
Sets the secondary template.

Clause 7.2.2.3.8 The abstract data type Repetition
This clause isto be added.
The abstract datatype Repet i t i on isused to represent the repetition matching mechanism.

When working with instances received from the get Repeat edTenpl at e method and passed to the

set Repeat edTenpl at e method, no assumption shall be made on how the data are stored in a matching
mechanism. An internal implementation might choose to use a reference to the data or to copy the data. It is safe to
assume that the data are copied. Therefore, it should be assumed that subsequent modifications of the data will not be
considered inthe Repet i ti on instance.

The following operations are defined on the abstract data type Repeti ti on:

Val ue get Repeat edTenpl ate () Returns the repeated templ ate.

voi d set Repeat edTenpl ate (Val ue repeat edTenpl at e)
Sets the repeated template.

Lengt hRestriction get RepetitionCount ()
Returns how many times the template shall match.

voi d set RepetitionCount (LengthRestriction repetition)
Sets how many times the template shall match.

6.5 Extensions to clause 8 of ETSI ES 201 873-6, Java™
language mapping
Clause 8.3.2.17 TciMatchingTypeType

This clause is to be extended.

/1 TCI 1DL Tci Mat chi ngTypeType

package org.etsi.ttcn.tci;

public interface Tci Mat chi ngType {
public final static int TEMPLATE LI ST
public final static int COVPLEMENTED LI ST
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public final static int ANY_VALUE =2 ;
public final static int ANY_VALUE _OR NONE =3 ;
public final static int VALUE RANGE =4,
public final static int SUBSET =5;
public final static int SUPERSET =6 ;
public final static int ANY_ELEMENT =7 ;
public final static int ANY_ELEMENTS OR NONE =8 ;
public final static int PATTERN =9 ;
public final static int MATCH DECODED CONTENT = 10 ;
public final static int OM T_TEMPLATE =11 ;
public final static int DYNAM C_MATCH NG =12 ;
public final static int CONJUNCTI ON = 13 ;
public final static int |MPLICATION = 14 ;
public final static int EXCLUSI ON =15 ;
public final static int D SIUNCTI ON = 16 ;
public final static int REPETITION =17 ;

}
Clause 8.3.5.6 DynamicM atch
This clause isto be added.

Dynam cMat ch is mapped to the following interface:

/1 TCl 1DL Dynanmi cMatch
package org.etsi.ttcn.tci;
public interface Dynam cMatch {
publ i ¢ Bool ean i sFunctionBased ();
publ i c Tci Behavi ourld get Mat chi ngFunction ();
public void setMatchi ngFuncti on (Tci Behavi ourld functionld);

}
M ethods:

e | sFunctionBased Returnst r ue if the mechanism uses the short-hand notation @ly nami ¢
FunctionRef and f al se otherwise.

e get Mat chi ngFunction Returns the qualified name of the associated function.

e set Mat chi ngFuncti on Sets the function associated with the matching mechanism.
Clause 8.3.5.7 TwoStepM atch
This clause isto be added.

TwoSt epMat ch is mapped to the following interface:

/1 TC 1DL TwoStepMatch
package org.etsi.ttcn.tci;
public interface TwoStepMatch {
public Value getPrimaryTenplate ();
public void setPrimaryTenpl ate (Val ue pri maryTenpl ate);
publ i c Val ue get SecondaryTenplate ();
public void setSecondaryTenpl ate (Val ue secondaryTenpl ate);

}
M ethods:
e getPrinmaryTenpl ate Returns the primary template.
e setPrimaryTenpl ate Sets the primary template.
e get SecondaryTenpl ate Returns the secondary template.
e set SecondaryTenpl ate Sets the secondary template.
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Clause 8.3.5.8 Repetition
Thisclause isto be added.

Repeti ti on ismapped to the following interface:

/1 TCl |IDL Repetition
package org.etsi.ttcn.tci;
public interface Repetition {
public Val ue get RepeatedTenplate ();
public void setRepeatedTenpl ate (Val ue pri maryTenpl ate);
public LengthRestriction getRepetitionCount ();
public void setRepetitionCount (LengthRestriction repetitionCount);

}
M ethods:
® get Repeat edTenpl at e Returns the repeated templ ate.
e setRepeatedTenpl ate Sets the repeated template.
e getRepetitionCount Returns the repetition count.
e setRepetitionCount Sets the repetition count.

6.6 Extensions to clause 9 of ETSI ES 201 873-6, ANSI C
language mapping
Clause 9.2 Data

Table5 isto be extended.

TCI IDL Interface ANSI C representation Notes and
comments
DynamicMatch
TBoolean isFunctionBased () Bool ean tcilsMatchFunctionBased (Val ue inst)
QualifiedName getMatchingFunction() |QualifiedName * tci Get Mat chi ngFunction
(Val ue inst)
Void setMatchingFunction voi d tci Set Mat chi ngFuncti on(Val ue inst,
(QualifiedName functionld) QualifiedName functionld)
TwoStepMatch
Value getPrimaryTemplate() Val ue get PrinmaryTanpl at e(Val ue inst)
void setPrimaryTemplate(Value voi d set PrimaryTenpl at e( Val ue inst, Value
template) tenpl at e)
Value getSecondaryTemplate() Val ue get Secondar yTanpl at e( Val ue i nst)
void setSecondaryTemplate(Value voi d set SecondaryTenpl at e(Val ue inst, Val ue
template) tenpl at e)
Repetition
Value getRepeatedTemplate() Val ue get Repeat edTenpl at e( Val ue inst)
void setRepeatedTemplate(Value voi d set Repeat edTenpl at e(Val ue inst, Val ue
template) tenpl at e)
LengthRestriction Tci Lengt hRestriction get RepetitionCount (Val ue
getRepeatedTemplate() i nst)
Void setRepetitionCount voi d set RepetitionCount(Val ue inst,
(LengthRestriction repetitionCount) Tci Lengt hRestriction repetitionCount)
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Clause 9.5 Data

Table 7 isto be extended.

TCIIDL ADT ANSI C representation (Type definition) Notes and comments

TciMatchingTypeType Eypedef enum

TC _TEMPLATE_LI ST = 0,
TCl _COWPLEMENTED LI ST = 1,
TC _ANY_VALUE = 2,
TC _ANY_VALUE_OR NONE = 3,
TCl _VALUE_RANGE = 4,
TCl _SUBSET = 5,
TCl _SUPERSET = 6,
TCl _ANY_ELEMENT = 7,
TCl _ANY_ELEMENTS_OR_NONE = 8,
TCl _PATTERN = 9,
TCl _MATCH_DECODED_CONTENT = 10,
TCl _OM T_TEMPLATE = 11,
TCl _DYNAM C_MATCHI NG = 12,
TCl _CONJUNCTI ON = 13,
TC _I MPLI CATI ON = 14,
TGl _EXCLUSI ON = 15,
TCl _DI SJUNCTI ON = 16,
TCl _REPETITION = 17
} Tci Mat chi ngTypeType;

6.7 Extensions to clause 10 of ETSI ES 201 873-6, C++
language mapping
Clause 10.5.2.16 TciM atchingTypeType

This clause is to be extended.
typedef enum

TCl _TEMPLATE_LI ST = O,
TCl _COWPLEMENTED LI ST = 1,
TCl _ANY_VALUE = 2,
TCl _ANY_VALUE_OR_NONE
TCl _VALUE_RANGE = 4,
TCl _SUBSET = 5,
TCl _SUPERSET = 6,
TCl _ANY_ELEMENT = 7,
TCl _ANY_ELEMENTS _OR_NONE = 8,
TCl _PATTERN = 9,
TCl _MATCH _DECCDED _CONTENT = 10,
TCl _OM T_TEMPLATE = 11,
TCl _DYNAM C_MATCHI NG = 12,
TCl _CONJUNCTI ON = 13,
TCl _| MPLI CATI ON = 14,
TCl _EXCLUSTI ON = 15,
TCl _DI SJUNCTI ON = 16,
TCl _REPETITION = 17

} Tci Mat chi ngType;

1l
w

Clause 10.5.3.23 DynamicM atch
This clause isto be added.

TTCN-3 dynamic matching mechanism support. It is mapped to the following pure virtual class:

class Dynami cMatch : public virtual Matchi ngMechani sm{

public:
virtual ~Dynami cMatch ();
virtual Tbool ean isFunctionBased () const =0;
virtual const TciBehaviourld * getMatchingFunction () const =0;
virtual void setMatchingFunction (const TciBehaviourld & functionld) =0;
virtual Tbool ean operator== (const Dynami cMatch &p_dynam cMatch) const =0;
virtual DynamicMatch * clone () const =0;

ETSI



25 Final draft ETSI ES 203 022 V1.2.1 (2018-03)

virtual Tbool ean operator< (const Dynami cMatch &p_content) const =0;

}
M ethods:

~Dynam cMat ch
Destructor
i sFunct i onBased
Returnst r ue if the mechanism uses the short-hand notation @lynani ¢ FunctionRef and f al se otherwise
get Mat chi ngFuncti on
Returns the qualified name of the associated function
set Mat chi ngFuncti on
Sets the function associated with the matching mechanism
oper ator==
Returns true if both objects are equal
cl one
Return a copy of the matching mechanism
oper at or <
Operator < overload

Clause 10.5.3.24 TwoStepMatch
This clause is to be added.

TTCN-3 implication and exclusion matching mechanism support. It is mapped to the following pure virtual class:

class TwoStepMatch : public virtual Matchi ngMechani sm{
public:
virtual ~TwoStepMatch ();
virtual Value & getPrinaryTenplate () const =0;
virtual void setPrinaryTenpl ate (const Value & tenplate) =0;
virtual Value & getSecondaryTenplate () const =0;
virtual void setSecondaryTenplate (const Value & tenplate) =0;
virtual Tbool ean operator== (const TwoStepMatch &p_t woSt epMat ch) const =0;
virtual TwoStepMatch * clone () const =0;
virtual Tbool ean operator< (const TwoStepMatch &p_content) const =0;

}
M ethods:

~TwoSt ephat ch
Destructor
getPrimaryTenpl ate
Returns the primary template
set Pri maryTenpl at e
Setsthe primary template
get Secondar yTenpl at e
Returns the secondary template
set SecondaryTenpl ate
Sets the secondary template
oper ator==
Returns trueif both objects are equal
cl one
Return a copy of the matching mechanism
oper ator<
Operator < overload

Clause 10.5.3.24 Repetition
Thisclause isto be added.

TTCN-3 repetition matching mechanism support. It is mapped to the following pure virtual class:

class Repetition : public virtual Matchi ngMechani sm{
public:
virtual ~Repetition ();
virtual Value & get Repeatedenplate () const =0;
virtual void setRepeatedTenplate (const Value & tenplate) =0;
virtual LengthRestriction & getRepetitionCount () const =0;
virtual void setRepetitionCount (const LengthRestriction & repetitionCount) =0;
virtual Tbool ean operator== (const Repetition &_repetition) const =0;
virtual Repetition * clone () const =0;
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virtual Tbool ean operator< (const Repetition &_content) const =0;

}
M ethods:

~Repetition
Destructor
get Repeat edTenpl at e
Returns the repeated template
set Repeat edTenpl ate
Sets the repeated template
get Repeti ti onCount
Returns repetition count
set Repeti ti onCount
Sets repetition count
oper at or ==
Returns true if both objects are equal
cl one
Return a copy of the matching mechanism
oper at or <

Operator < overload

6.8 Extensions to clause 12 of ETSI ES 201 873-6, C#
language mapping
Clause 12.4.2.16 TciM atchingTypeType

This clause isto be extended.

publ i ¢ enum Tci Mat chi ngType {
Tenpl ateList = 0,
Conpl enent edLi st = 1,
AnyVal ue = 2,
AnyVal ueOr None = 3,
Val ueRange = 4,
Subset = 5,
Superset = 6,
AnyEl enent = 7,
AnyEl enent sOr None = 8,
Pattern = 9,
Mat chDecodedCont ent = 10,
Om t Tenpl ate = 11,
Dynam cMatch = 12,
Conj unction = 13,
Inplication = 14,
Excl usi on = 15,
Di sjunction = 16,
Repetition = 17

}

Clause 12.4.5.6 DynamicM atch
This clause isto be added.
The IDL type Dynami cMat ch is mapped to the following interface:

public interface | Tci Dynam cMatch : | Mat chi ngMechani sm

bool |sFunctionBased { get; }
| Tci Behavi ourld Matchi ngFunction { get; set; }

}
M ethods:
e |sFunctionBased Returnst r ue if the mechanism uses short-hand notation @lynani ¢
FunctionRef and f al se otherwise.
e Matchi ngFunction Gets or sets the function associated with the matching mechanism.
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Clause 12.4.5.7 TwoStepM atch
Thisclause isto be added.

The IDL type TwoSt epMat ch is mapped to the following interface:

public interface | Tci TwoStepMatch : | Mat chi ngMechani sm

{
| Tci Val ue PrinmaryTenpl ate { get; set; }
| Tci Val ue SecondaryTenpl ate { get; set; }
}
M ethods:
e PrimaryTenpl ate Gets or sets the primary templ ate.
e SecondaryTenpl ate Gets or sets the secondary template.

Clause 12.4.5.8 Repetition
This clause is to be added.
The IDL type Repet i ti on ismapped to the following interface:

public interface | Tci Repetition : | Matchi ngMechani sm

| Tci Val ue RepeatedTenpl ate { get; set; }
| Tci Lengt hRestriction RepetitionCount { get; set; }

}

M ethods:
® RepeatedTenpl ate Gets or sets the repeated template.
® RepetitionCount Gets or sets the repetition count
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Annex A (normative):
BNF and static semantics

A.1  Modified TTCN-3 syntax BNF productions

This clause includes all BNF productions that are modifications of BNF rules defined in the TTCN-3 core language
document [1]. When using this package the BNF rules below replace the corresponding BNF rulesin the TTCN-3 core
language document. The rule numbers define the correspondence of BNF rules.

92. Tenpl ateBody ::= (Sinpl eSpec |
Fi el dSpeclLi st |
ArrayVal ueOrAttrib
) [ExtraMatchi ngAttributes] [Val ueRedirect]

107. Matchi ngSynbol ::= Conpl enment |
(AnyVal ue [W | dcardLengt hMatch]) |
(AnyOrOnit [WIdcardLengt hMatch]) |
Li st O Tenpl ates |
Range |
Bit Stringvatch |
HexStringhvatch |
Cctet StringMatch |
Char Stri ngMat ch |
Subset Mat ch |
Super set Mat ch |
DecodedCont ent Mat ch |
Dynam cMat ch |
Conj uncti onMat ch |
I nplicationMatch |
Excl usi onMat ch

106. ArrayEl ement Spec :: = M nus |
Per nut at i onMat ch |
Tenpl at eBody |
Di sj unctionMatch |
RepetitionMatch

112. BinOrivatch ::= Bin [StringRepetition] |
AnyVal ue [StringRepetition] |
AnyCOr Omi t

114. HexOrMatch ::= Hex [StringRepetition] |
AnyVal ue [StringRepetition] |
AnyCOr Omi t

116. CctOrMatch ::= Cct [StringRepetition] |
AnyVal ue [StringRepetition] |
AnyCOr Omi t

413. Val ue ::= PredefinedVal ue | ReferencedVal ue | Speci al Val ue

414. PredefinedValue ::= Bstring |

Bool eanVal ue |

Char Stri ngVal ue |

Nunber | /* IntegerValue */
Gstring |

Hstring |

Ver di ct TypeVal ue |

Identifier | /* EnuneratedValue */
Fl oat Val ue

A.2  Deleted TTCN-3 syntax BNF productions

The rule for the nonterminal AddressVaue shall be deleted.

A.3  Additional TTCN-3 syntax BNF productions

This clause includes all additional BNF productions that needed to define the syntax introduced by this package. All
rules start with the digits "0222".

022001. Dynami cMatch ::= Dynam cModifier (StatementBl ock | FunctionRef)
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022002. Dynam cModifier::= "@ynamn c"
022003. RepetitionMatch ::= Tenpl at eBody Repetiti onCount Spec
022004. RepetitionCountSpec ::= "#" "(" [SingleExpression] ["," [SingleExpression]] ")"

/** STATI C SEMANTI CS The Val ueKeyword has only neaning as a value in the StatenentBlock of a 022001.
Dynami cMat ch. The | ndexModifier has only neaning as a value in the Tenpl at eBody of a
RepetitionMatch. **/

022005. Speci al Val ue ::= Val uekeyword | NullValue | | ndexMdifier | OntKeyword

022006. NullVvalue ::= "null"

022007. Conj unctionMatch ::= Conjunct Keyword Li st Of Tenpl at es

022008. Conj unct Keyword ::= "conjunct"

022009. InplicationMatch ::= Tenpl atel nstance | npliesKeyword | nfixTenpl at eOper and

022010. I npliesKeyword ::= "inplies"

022011. InfixTenpl ateQperand ::= ( Tenpl atel nstanceNoAttr | ( "(" Tenplatelnstance ")" ))

022012. Tenpl atel nstanceNoAttr ::= [(Type | Signature) Col on] [DerivedRef WthParLi st Assi gnment Char]
Tenpl at eBodyNoAt t r

022013. Tenpl at eBodyNoAttr ::= Si npl eSpec |

Fi el dSpeclLi st |
ArrayVal ueOrAttrib

022014. ExclusionMatch ::= Tenpl at el nstance Except Keyword | nfi xTenpl at eOper and
022015. DisjunctionMatch ::= D sjunct Keyword Li st Tenpl ates

022016. Di sjunctKeyword ::= "disjunct"
022017. Val ueRedirect ::= "->" Variabl eRef
022018. StringRepetition ::="#" (Num| ( "(" [Nunber] [","] [Nunber] ")" ))
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