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Languages Supported in
the TTCN Quite

Thethe TTCN suite editing tools support TTCN and ASN.1 asde-
fined in the TTCN standard. The TTCN to C compiler on the other
hand haslimitations on its ASN.1 coverage. See“ TTCN ASN.1

BER Encoding/Decoding” on page56in chapter 2, Release Notes, in
the Release Guidefor further details on therestrictionsthat apply.

Thelanguage supported by the TTCN suite cover s the whole of
TTCN and thewhole of ASN.1 asit isused in TTCN.

Thischapter describesthe TTCN and ASN.1 EBNF grammar sup-
ported by the TTCN suite and the additional static semantics sup-
ported by the TTCN suite.
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The Restrictions in the TTCN Suite

1526

The TTCN suite editing tools support TTCN and ASN.1 as defined in
the TTCN standard. The TTCN To C compiler on the other hand has
limitationson its ASN.1 coverage. See “TTCN ASN.1 BER Encod-
ing/Decoding”_on page 56 in chapter 2, Release Notes, in the Release
Guide for further details on the restrictions that apply. In afew other
cases, the TTCN suite has introduced syntactical restrictions, but in all
such cases there are simple work-around solutions.

This section describes the modificationsin the TTCN and ASN.1 gram-
mar, e.g. the differences between the TTCN/ASN.1 standards and the
language supported by the TTCN suite. Modifications meaning that
some constructs will not be analyzed correctly even though they have
legal syntax according to the TTCN/ASN.1 standards.

External ASN.1 Types

Theanalysisof an ASN.1 Valuerequiresaccesstoits Type. INTTCN it
ispossibleto refer to an external ASN.1 Typeand definean ASN.1 Val-
ue of that type.

Therefore an extrafield isincluded in the ASN.1 type by reference ta-
bles. The user provides the definition of an external ASN.1 typein this
field. The allowed syntax/semantic for this field is the same as for reg-
ular ASN.1 type definition. ASN.1 values of such areference type will
be analyzed according to the provided type definition.

Theextrafield isexported if the option Telelogic MP format is chosen.
It is, though, not printed together with the ASN.1 type by reference ta-
ble.

Another solution to this problem isto open the referred ASN.1 module
in the Organizer and define an dependencieslink to it (see “Dependen-
cies’ on page 137 in chapter 2, The Organizer for more information).
Thetypedefinition isfetched from the referred ASN.1 module beforeit
isanalyzed. For more information, see “ASN.1 External Type/Vaue
References’ on page 1188 in chapter 27, Analyzing TTCN Documents

(on UNIX).
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ValueList

The problem isthat a ValuelList constraint (in MatchingSymbol) with
only one element has the same construction as a parenthesized Expres-
sionin thetop level. In addition, a ConstraintValue and an Expression
may appear in the same places (since Expression is allowed in the Con-
straintValue).

The Analyzer assumesthat aVVauelList with only one element is apa-
renthesized Expression wherever it appears.

Example 291

Assuming the Test Suite Constant C1 (of type integer) with value (2 -
X), C2 (also of typeinteger) with value3* (M - K) and C3 (also of type
integer) with value (3, X). Both C1 and C2 are correct both syntactically
and semantically, but C3 has an illegal value because value lists are not
allowed in constants.

Example 292

AssumeaTTCN ASP Constraint C with parameters P1 and P2 (both of
typeinteger). The parameter P1 hasthevalue (2 + X) and P2 hasthe val-
ue (2 +Y, X). Both P1 and P2 have a correct value but the value of P1
is considered to be an Expression by the Analyzer.

ASN.1 AnyValue

This ASN.1 construct introduces ambiguitiesinto the language. Thisis
because it is hard to find the place where the Type ends and the Vaue
starts.

A restricted form of AnyValueis supported where the Typein the Any-
Value must be areference to a user defined type. Thisform coversall
cases for ASN.1 AnyVaue.

Example 293

Assume the ASN.1 Type definition T:
SEQUENCE {fl INTEGER, f2 LT1 DEFAULT {Sl 2, s2 LT2

FALSE}}
LT1 ::= SEQUENCE {sl INTEGER, s2 ANY}
LT2 ::= BOOLEAN
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ASN.1 NamedType & NamedValue

According to the ASN.1 standard (12.5), in some notation within which
atypeisreferenced, the type may be named. In such cases, the ASN.1
standard specifies the use of the notation NamedType which is defined
as.

NamedType ::= identifier Type | Type | SelectionType
The value of atype referenced using the NamedType notation shall be
defined by the notation NamedV alue which is defined as:

NamedValue ::= identifier Value | Value
According to the Information Technology -OS- ASN.1 (UDC
681.3:621.39) the identifier in the NamedType definition shall be man-
datory. The same modification is suggested for the NamedValue.

The TTCN Analyzer do not allow use of the second alternative of either
of these constructs, i.e. the naming identifiers are not optional.

Example 294

Assume that the ASN.1 type T is defined as:
SEQUENCE { x INTEGER, y < Element }

Element ::= CHOICE { x BOOLEAN, y INTEGER }

This type definition is legal. The ASN.1l NamedType
in T (x & y) shall be unique (y is considered as a
NamedType in this case).

A legal value for T is: {x 2, y 4}

Example 295

Assume another ASN.1 type, T’, defined as:

SEQUENCE { x INTEGER, y x < Element }

Element ::= CHOICE { x INTEGER, y BOOLEAN }

This type definition is also legal. The ASN.1
NamedType in T’ (x & y) shall be unique (x is not
considered as a NamedType in this case).

The value {x 2, y 4} is not considered to be a legal
value for T’ even though it is allowed according to
the ASN.1 standard. A legal value (which will be
accepted by the RAnalyzer) is {x 2, y x 4}

An important point to be noticed isthat the TTCN standard does not al-
low the usage of an ASN.1 NamedV aue within arithmetic expressions:
(TTCN standard, 10.3.2.2).
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Data Object Reference

A consequence of the above described restriction isthat the TTCN suite
does not permit the ComponentPosition mechanism for a DataObjec-
tReference.

Another restriction for DataObjectReference is that the TTCN suite
only permits Record referencing via Componentldentifiers. The mixed
use of Componentldentifier, PDU_ldentifier, and Structldentifier for
Record Reference is very vaguely described in the Standard. Almost
any interpretation of the usage leads to possible ambiguitiesin the lan-

guage.
The corresponding grammar for RecordRef (production 311) will inthe
TTCN suite be:

RecordRef ::= Dot ComponentIdentifier

The “path” leading down to the data object must be fully specified, i.e.
all the component identifiersfrom the top to the bottom must be present.

Macro Value

Thewildcard values“?’, “*”, or “-" may not in the TTCN suite be used
in a Constraint where the identifier for the ASP Parameter, PDU Field,
CM Element, or Structured Type Element is replaced by the macro
symbol.

The Standard does not explicitly permit this nor doesit allow this. The
interpretation of using the wildcardsfor macroswould however be very
ambiguous. Rather than imposing one of the possibleinterpretationsthe
TTCN suite will not allow the wildcards as macro values at all.

If wildcards are to be used as values for the elements that are inserted
viamacro expansion they must be written in the elements of a Struc-
tured Type Constraint that is referenced as macro value.
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The TTCN-MP Syntax Productions in BNF

TTCN Specification

1. TTCN_Specification ::= TTCN_Module | Package | Suite
TTCN Module

2. TTCN_Module ::=$TTCN_Module TTCN_Moduleld
TTCN_ModuleOverviewPart [TTCN_Modulel mportPart] [ DeclarationsPart]
[ConstraintsPart] [DynamicPart] $End_TTCN_M odule

3. TTCN_Moduleld ::=$TTCN_Moduleld TTCN_Moduleldentifier

4. TTCN_Moduleldentifier ::= Identifier

The Module Overview

5. TTCN_ModuleOverviewPart ::= $TTCN_M oduleOverviewPart
TTCN_ModuleExports [TTCN_ModuleStructure] [ TestCasel ndex] [TestStepln-
dex] [Defaultindex] $End_TTCN_M oduleOver viewPart

Module Exports

6. TTCN_ModuleExports::= $Begin_TTCN_ModuleExports TTCN_Moduleld
[TTCN_ModuleRef] [TTCN_ModuleObjective] [StandardsRef] [PICSref] [PIXI-
Tref] [TestMethods] [Comment] ExportedObjects [Comment]
$ENd_M oduleExports

7. TTCN_ModuleRef ::= $TTCN_M oduleRef BoundedFreeText

8. TTCN_ModuleObjective ::= $TTCN_M oduleObjective BoundedFreeText

9. ExportedObjects ::= $ExportedObj ects { ExportedObject}
$End_ExportedObjects

10. ExportedObject ::= $Expor tedObj ect Objectld ObjectType [Sourcelnfo] [Com-
ment] $End_Expor tedObj ect

11. Objectld ::= $Objectl d Objectldentifier

12. Objectidentifier ::= Identifier | ObjectTypeReference

13. ObjectTypeReference ::= Identifier '[* Identifier ']’

14. ObjectType ::= $Object Type ObjectPredefinedType

1530 Telelogic Tau 4.5 Telelogic Tau 4.5 July 2003



The TTCN-MP Syntax Productionsin BNF

15. ObjectPredefinedType ::= SimpleType_Object | StructType Object |
ASN1 Type Object | TS Op_Object | TS Proc_Object | TS Par_Object |
SelectExpr_Object | TS Const_Object | TS Var_Object | TC_Var_Object |
PCO_Type Object | PCO_Object | CP_Object | Timer_Object |
TComp_Object | TCompConfig_Object | TTCN_ASP_Type Object |
ASN1 ASP Type Object | TTCN_PDU_Type Object |
ASN1 PDU_Type Object | TTCN_CM_Type Object |
ASN1 CM_Type Object |EncodingRule_Object |EncodingVariation_Object
| InvalidFieldEncoding_Object | Alias_Object | StructTypeConstraint_Object
| ASN1TypeConstraint_Object | TTCN_ASP_Constraint_Object |
ASN1_ASP_Constraint_Object | TTCN_PDU_Constraint_Object |
ASN1 PDU_Constraint_Object | TTCN_CM_Constraint_Object |
ASN1 CM_Constraint_Object | TestCase Object | TestStep_Object |
Default_Object | NamedNumber_Object | Enumeration_Object

16. Sourcelnfo ::= $Sour cel nfo (Sourcel dentifier | ObjectDirective)

17. Sourceldentifier ::= Suiteldentifier | TTCN_Moduleldentifier | Packagel dentifier

18. ObjectDirective ::="-" | OMIT | EXTERNAL

TTCN Module Structure

19. TTCN_ModuleStructure ::= $Begin_TTCN_M oduleStructur e Structure& Objec-
tives [Comment] $End_TTCN_M oduleStructure
TTCN Module Import Part

20. TTCN_ModulelmportPart ::= $TTCN_M odulel mportPart [External Objects]
[ImportDeclarations] $End_TTCN_M odulel mpor tPart
External Objects

21. External Objects ::= $Begin_Exter nal Objects { External Object} + [Comment]
$End_ExternalObjects

22. External Object ::= $External Object External Objectld ObjectType [Comment]
$ENd_Exter nalObject

23. External Objectld ::= $External Object| d External Objectldentifier

24. External Objectldentifier ::= Objectldentifier | TS_Opld& ParList | Consld& ParL st
| TestStepld& ParList

Import Declarations

25. ImportDeclarations ::= $l mpor tDeclar ations { Imports} +
$ENd_ImportDeclarations

26. Imports ::= $Begin_I mports Sourceld [ SourceRef] [ StandardsRef] [Comment]
ImportedObjects [Comment] $End_I mports

27. Sourceld ::= $Sour celd Sourceldentifier

28. SourceRef ::= $Sour ceRef BoundedFreeText
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29. ImportedObjects ::= $I mpor tedObj ects { ImportedObject} +
$End_I mportedObjects

30. ImportedObject ::= $I mpor tedObject Objectld ObjectType [Sourcelnfo] [Com-
ment] $End_I mportedObject

Sour ce Package

31. Package ::= $Package Packageld PackageExports Packagel mports
$ENnd_Package

32. Packageld ::= $Packagel d Packagel dentifier

33. Packagel dentifier ::= Identifier

Package exports

34. PackageExports ::= $Begin_PackageExports Packageld [Comment] PackageEx-
portedObjects [Comment] $End_PackageExports

35. PackageExportedObjects ::= $PackageExpor tedObj ects { PackageExportedOb-
ject}+ $End_PackageExportedObjects

36. PackageExportedObject ::= $PackageExportedObject Objectld ObjectType
[Sourcelnfo] [Comment] $End_PackageExportedObject

Package importsand renames

37. Packagel mports ::= $Packagel mpor ts { Packagelmport} $End_Packagel mports
Package | mport

38. Packagelmport ::= $Begin_Packagel mport Sourceld [Comment] Packagel mport-
edObjects [Comment] $End_Packagel mport

39. Packagel mportedObjects ::= $Packagel mportedObj ects { Packagel mportedOb-
ject}+ $End_Packagel mpor tedObjects

40. Packagel mportObject ::= $Packagel mpor tObject Objectld ObjectType [NewOb-
jectDef] [NewObjectld] [Comment] $End_Packagel mportObject

41. NewObjectDef ::= $NewODbjectDef (NewObjectldentifier | ObjectDirective)

42. NewObjectld ::= $NewODbjectld NewObjectldentifier

43. NewObjectldentifier ::= Objectldentifier
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Test suite

44, Suite ::= $Suite Suiteld SuiteOverviewPart [ImportPart] DeclarationsPart Con-
straintsPart DynamicPart $End_Suite

45, Suiteld ::= $Suitel d Suitel dentifier

46. Suiteldentifier ::= Identifier

The Test Suite Overview

47. SuiteOverviewPart ::= $SuiteOverviewPart [ TestSuitel ndex] SuiteStructure
[TestCaselndex] [TestSteplndex] [Defaultindex] $End_SuiteOverviewPart
Test Suite Index

48. TestSuitelndex ::= $Begin_TestSuitel ndex { Objectinfo} [Comment]
$ENnd_TestSuitel ndex
The Imported Object Info

49. Objectinfo ::= $Obj ectl nfo Objectld ObjectType Sourceld OrigObjectld [Page-
Num] [Comment] $End_Objectinfo

50. PageNum ::= $PageNum PageNumber

51. PageNumber ::= Number

52. OrigObjectld ::= $OrigObjectld Objectldentifier

Test Suite Structure

53. SuiteStructure::=$Begin_SuiteStructur e Suiteld StandardsRef PICSref PI X Tref
TestM ethods [ Comment] Structure& Objectives [Comment]
$ENnd_SuiteStructure

54. StandardsRef ::= $Standar dsRef BoundedFreeText

55. PICSref ::= $PI CSref BoundedFreeText

56. PIXITref ::= $PI XI Tref BoundedFreeText

57. TestMethods ::= $TestM ethods BoundedFreeT ext

58. Comment ::= $Comment [BoundedFreeText]

59. Structure& Objectives ::= $Structur e& Objectives { Structure& Objective}
$End_Structure& Objectives

60. Structure& Objective ::= $Structure& Objective TestGroupRef SelExprld Objec-
tive $End_Structure& Objective

61. SelExprld ::= $SelectExprld [SelectExprldentifier]

Test Case Index

62. TestCaselndex ::= $Begin_TestCasel ndex { Caselndex} [Comment]
$ENnd_TestCasel ndex

63. Caselndex ::= $Casel ndex TestGroupRef TestCaseld SelExprld Description
$End_Casel ndex

64. Description ::= $Description BoundedFreeText
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Test Step Index

65. TestStepindex ::= $Begin_TestStepl ndex { Steplndex} [Comment]
$ENnd_TestStepl ndex

66. Steplndex ::= $Stepl ndex TestStepRef TestStepld Description $End_Stepl ndex

Default Index

67. Defaultindex ::= $Begin_Defaultl ndex { Deflndex} [Comment]
$End_Defaultl ndex

68. Deflndex ::= $Defl ndex DefaultRef Defaultld Description $End_Defl ndex

Thelmport Part

69. ImportPart ::= $I mportPart ImportDeclarations $End_I mportPart
The Declarations Part

70. DeclarationsPart ::= $Declar ationsPart Definitions Parameterization& Selection
Declarations ComplexDefinitions $End_Declar ationsPart
Definitions

71. Definitions ::= [TS_TypeDefs] [EncodingDefs] [TS_OpDefs] [TS_ProcDefs]
Test Suite Type Definitions

72. TS TypeDefs::= $TS TypeDefs[SimpleTypeDefs] [StructTypeDefs)
[ASN1 TypeDefs] [ASN1 TypeRefs] $End_TS TypeDefs

1534 Telelogic Tau 4.5 Telelogic Tau 4.5 July 2003



The TTCN-MP Syntax Productionsin BNF

Simple Type Definitions

73.

74.

75.
76.
77.
78
79.
80.
81.
82.
83.
84.
85.
86.
87.

SimpleTypeDefs ::= $Begin_SimpleTypeDefs { SimpleTypeDef} + [ Comment]
$End_SimpleTypeDefs

SimpleTypeDef ::= $SimpleTypeDef SimpleTypeld SimpleTypeDefinition
[PDU_FieldEncoding] [Comment] $End_SimpleTypeDef

SimpleTypeld ::= $SimpleTypeld SimpleTypeldentifier
SimpleTypeldentifier ::= Identifier

SimpleTypeDefinition ::= $SimpleT ypeDefinition Type& Restriction

. Type& Restriction ::= Type [Restriction]

Restriction ::= LengthRestriction | IntegerRange | SimpleValuel ist
LengthRestriction ::= SingleTypelL ength | RangeTypelL ength

SingleTypeLength ::= "["Number "]"

RangeTypelLength ::="[" LowerTypeBound To UpperTypeBound "]"
IntegerRange ::= " (" LowerTypeBound To UpperTypeBound *)"
LowerTypeBound ::= [Minus] Number | Minus INFINITY

UpperTypeBound ::= [Minus] Number | INFINITY

Tox=TO|".."

SimpleVauelist ::="(" [Minus] LiteraVaue{Comma[Minus] LiteraValue} ")"

Structured Type Definitions

88.
89.

90.
91.
92.
93.
94.
95.

96.
97.
98.
99.

StructTypeDefs ::= $StructTypeDefs { Struct TypeDef} + $End_StructTypeDefs
StructTypeDef ::= $Begin_Struct TypeDef Structld [EncV ariationld] [Comment]
ElemDcls [Comment] $End_StructTypeDef

Structld ::= $Structld Structld& Fullld

Structld& Fullld ::= Structldentifier [Fullldentifier]

Fullldentifier ::="(" BoundedFreeText )"

Structldentifier ::= Identifier

ElemDcls ::= $ElemDcls{ElemDcl}+ $End_ElemDcls

ElemDcl ::= $ElemDcl Elemld ElemType [PDU_FieldEncoding] [Comment]
$End_ElemDcl

Elemld ::= $ElemId Elemld&Fullld

Elemld&Fullld ::= Elemldentifier [Fullldentifier]

Elemldentifier ::= Identifier

ElemType::= $ElemType Type& Attributes
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ASN.1 Type Definitions

100.ASN1_TypeDefs::= $ASN1_TypeDefs{ ASN1 TypeDef}+
$End_ASN1 TypeDefs
101.ASN1_TypeDef ::= $Begin_ASN1_TypeDef ASN1_Typeld [EncVariationld]
[Comment] ASN1_TypeDefinition [Comment] $End_ASN1 TypeDef
102.ASN1_Typeld::= $ASN1_Typeld ASN1 Typeld& Fullld
103.ASN1_Typeld&Fullld ::= ASN1 Typeldentifier [Fullldentifier]
104.ASN1_Typeldentifier ::= Identifier
105.ASN1_TypeDefinition ::= $ASN1_TypeDefinition ASN1 Type& Loca Types
$ENd_ASN1 TypeDefinition
106.ASN1 Type&LocaTypes::= ASN1 Type{ASN1 LocaType}
107.ASN1_Type::= ASN1 main_Type[ASN1 Encoding]
108.ASN1_L ocalType ::= TypeAssignment
ASN.1 Type Definitions by Reference

109.ASN1_TypeRefs::= $Begin_ASN1 TypeRefs{ ASN1 TypeRef}+ [Comment]
$End_ASN1 TypeRefs

110.ASN1_TypeRef ::= $ASNL TypeRef ASN1_Typeld ASN1 TypeReference
ASN1 Moduleld [EncVariationld] [Comment] [asN1 TypeDefinition]
$End_ASN1 TypeRef

111.ASN1_TypeReference ::= $ASN1_TypeRefer ence TypeReference

112.TypeReference ::= typereference

113.ASN1_Moduleld ::= $ASN1_Modulel d Moduleldentifier

114.Moduleldentifier ::= moduleidentifier

Test Suite Operation Definitions

115.TS OpDefs::= $TS OpDefs{TS OpDef}+ $End_TS OpDefs

116.TS OpDef ::=$Begin_TS OpDef TS Opld TS_OpResult [Comment]
TS OpDescription [Comment] $End_TS_OpDef

117.TS Opld ::=$TS Opld TS_Opld& ParList

118.TS Opld&ParList ::= TS _Opldentifier [FormalParList]

119.TS Opldentifier ::= Identifier

120.TS OpResult ::= $TS_OpResult TypeOrPDU

121.TS OpDescription ::= $TS_OpDescription BoundedFreeText

1536 Telelogic Tau 4.5 Telelogic Tau 4.5 July 2003



The TTCN-MP Syntax Productionsin BNF

Test Suite Operation Procedural Definitions

122.TS ProcDefs::= $TS ProcDefs{TS ProcDef}+ $End_TS_ProcDefs

123.TS ProcDef ::= $Begin_TS_ProcDef TS Procld TS _ProcResult [Comment]
TS ProcDescription [Comment] $End_TS_ProcDef

124.TS Procld ::= $TS Procld TS_Procld& ParList

125.TS Procld&ParList ::= TS _Procldentifier [Formal ParList]

126.TS Procldentifier ::= Identifier

127.TS ProcResult ::= $TS_ProcResult TypeOrPDU

128.TS ProcDescription ::= $TS_ProcDescription TS_OpProcDef
$ENnd_TS_ProcDescription

129.TS OpProcDef ::=[VarBlock] ProcStatement

130.VarBlock ::= VAR VarDclsENDVAR

131.VarDcls ::= {VarDcl SemiColon}

132.VarDcl ::= [STATIC] Varldentifiers Colon TypeOrPDU [Colon Value]

133.Varldentifiers ::= Varldentifier { Comma Varldentifier}

134.Varldentifier ::= Identifier

135.ProcStatement ::= ReturnValueStatement | Assignment | If Statement | Whilel oop
| CaseStatement | ProcBlock

136.ReturnV alueStatement ::= RETURNVAL UE Expression

137.1fStatement ::= | F Expression THEN { ProcStatement SemiColon}+ [EL SE
{ProcStatement SemiColon} +] ENDIF

138.WhileLoop ::= WHIL E Expression DO { ProcStatement SemiColon} + END-
WHILE

139.CaseStatement ::= CASE Expression OF { CaseClause SemiColon} + [EL SE
{ProcStatement SemiColon}+] ENDCASE

140.CaseClause ::= IntegerLabel Colon ProcStatement

141.IntegerLabel ::= Number | TS Parldentifier | TS_Constldentifier

142.ProcBlock ::= BEGIN {ProcStatement SemiColon}+ END

Parameterization and Selection

143.Parameterization& Selection ::= [TS_ParDcls] [SelectExprDefs]
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Test Suite Parameter Declarations

144.TS ParDcls::=$Begin_TS ParDcls{TS_ParDcl}+ [Comment]
$End_TS ParDcls

145.TS ParDcl ::=$TS ParDcl TS Parld TS ParType PICS_PIXITref [Comment]
$End_TS ParDcl

146.TS Parld ::= $TS Parld TS Parldentifier

147.TS Parldentifier ::= Identifier

148.TS ParType::= $TS_Par Type TypeOrPDU

149.PICS_PIXITref ::= $PICS_PIXITref BoundedFreeText

Test Case Selection Expression Definitions

150.SelectExprDefs ::= $Begin_SelectExpr Defs { SelectExprDef} + [Comment]
$ENnd_SelectExpr Defs

151.SelectExprDef ::= $Select Expr Def SelectExprld SelectExpr [Comment]
$ENd_SelectExpr Def

152.SelectExprld ::= $SelectExpr| d SelectExprldentifier

153.SelectExpridentifier ::= Identifier

154.SelectExpr ::= $SelectExpr SelectionExpression

155.SelectionExpression ::= Expression

Declarations

156.Declarations ::= [TS_ConstDcls] [TS_ConstRefs] [TS VarDcls] [TC_VarDclg]
[PCO_TypeDcls] [PCO_Dcls] [CP_Dclg] [TimerDcls] [TCompDcls TCompCon-
figDcls]

Test Suite Constant Declarations

157.TS ConstDcls::=$Begin_TS ConstDcls{TS ConstDcl}+ [Comment]
$End_TS ConstDcls

158.TS_ConstDcl ::=$TS ConstDcl TS Constld TS ConstType TS _ConstValue
[Comment] $End_TS ConstDcl

159.TS Constld ::=$TS Constld TS_Constldentifier

160.TS Constldentifier ::= Identifier

161.TS ConstType::= $TS ConstType Type

162.TS ConstValue::= $TS ConstValue DeclarationValue

163.DeclarationValue ::= Expression
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Test Suite Constant Declar ations by Reference

164.TS ConstRefs ::= $Begin_TS ConstRefs{TS_ConstRef} + [Comment]
$End_TS ConstRefs

165.TS ConstRef ::= $TS ConstRef TS Constld TS ConstType
ASN1 VaueReference ASN1 Moduleld [Comment] [ASN1 Value]
$ENnd_TS_ConstRef

166.ASN1_VaueReference::= $ASN1 ValueReference ValueReference

167.VaueReference ::= valuereference

Test Suite Variable Declarations

168.TS VarDcls::= $Begin_TS VarDcls{TS VarDcl}+ [Comment]
$End_TS VarDcls

169.TS VarDcl ::=$TS VarDcl TS Varld TS VarType TS VarVaue [Comment]
$End_TS VarDcl

170.TS Varld ::=$TS Varld TS Varldentifier

171.TS Varldentifier ::= Identifier

172.TS VarType::=$TS VarType TypeOrPDU

173.TS VarValue ::= $TS VarValue [DeclarationValue]

Test Case Variable Declarations

174.TC _VarDcls::= $Begin_TC_VarDcls{TC_VarDcl} + [Comment]
$End_TC_VarDcls

175.TC VarDcl ::=$TC_VarDcl TC Varld TC VarType TC_ VarVaue[Comment]
$End_TC_VarDdl

176.TC Varld ::=$TC_Varld TC_Varldentifier

177.TC Varldentifier ::= Identifier

178.TC_VarType ::= $TC_VarType TypeOrPDU

179.TC VarVaue ::= $TC_VarValue[DeclarationVaue]
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PCO Type Declarations

180.PCO_TypeDcls ::= $Begin_PCO_TypeDcls { PCO_TypeDcl} + [Comment]
$End_PCO_TypeDcls

181.PCO_TypeDcl ::= $PCO_TypeDcl PCO_Typeld P_Role [Comment]
$End_PCO_TypeDcl

182.PCO_Typeld ::= $PCO_Typeld PCO_Typeldentifier

183.PCO_Typeldentifier ::= Identifier

PCO Declarations

184.PCO_Dcls::= $Begin_PCO_Dcls{PCO_Dcl}+ [Comment] $End_PCO_Dcls

185.PCO_Dcl ::= $PCO_Dcl PCO_ld PCO_Typeld&MuxVaue P_Role [Comment]
$End_PCO_Dcl

186.PCO_ld ::= $PCO_Id PCO_ldentifier

187.PCO_ldentifier ::= Identifier

188.PCO_Typeld&MuxValue ::= $PCO_Typeld PCO_Typeldentifier [“(* MuxVal-
ue®)"]

189.MuxVaue::=TS Parldentifier

190.P_Role ::= $PCO_Role PCO_Role

191.PCO_Role:=UT |LT

Coordination Points Declaration

192.CP_Dcls::= $Begin_CP_Dcls {CP_Dcl} + [Comment] $End_CP_Dcls
193.CP_Dcl ::= $CP_Dcl CP_ld [Comment] $End_CP_Dcl

194.CP_Id ::= $CP_Id CP_Identifier

195.CP_ldentifier ::= Identifier

Timer Declarations

196.TimerDcls ::= $Begin_Timer Dcls { TimerDcl} + [Comment] $End_Timer Dcls
197.TimerDcl ::= $Timer Dcl Timerld Duration Unit [Comment] $End_Timer Dcl
198.Timerld ::= $Timerld Timerldentifier

199.Timerldentifier ::= Identifier

200.Duration ::= $Duration [DeclarationValue]

201.Unit ::= $Unit TimeUnit

202.TimeUnit ::= ps| ns|us|ms|s|min
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Test Component Declarations

203.TCompDcls::= $Begin_TCompDcls { TCompDcl} + [Comment]
$End_TCompDcls

204.TCompDcl ::= $T CompDcl TCompld TCompRole NumOf PCOs NumOf CPs
[Comment] $EndT CompDcl

205.TCompld ::= $T Compld TCompldentifier

206.TCompldentifier ::= Identifier

207.TCompRole ::= $TCompRole TC_Role

208.TC_Role::=MTC |PTC

209.NumOf_PCOs ::= $NumOf_PCOs Num_PCOs

210.Num_PCOs ::= Number

211.NumOf_Cps ::= $NumOf_CPs Num_CPs

212.Num_CPs ::= Number

Test Component Configuration Declarations

213.TCompConfigDcls ::= $T CompConfigDcls { TCompConfigDcl} +
$End_T CompConfigDcls

214.TCompConfigDcl ::= $Begin_TCompConfigDcl TCompConfigld [Comment]
TCompConfiglnfos [Comment] $EndT CompConfigDcl

215.TCompConfigld ::= $T CompConfigld TCompConfigldentifier

216.TCompConfigldentifier ::= Identifier

217.TCompConfiglnfos ::= $T CompConfigl nfos { TCompConfiglnfo} +
$End_T CompConfigl nfos

218.TCompConfiglnfo ::= $T CompConfiglnfo TCompUsed PCOs_Used CPs_Used
[Comment] $End_T CompConfiglnfo

219.TCompUsed ::= $TCompUsed TCompldentifier

220.PCOs_Used ::= $PCOs_Used [PCO_List]

221.PCO _List ::= PCO_ldentifier { Comma PCO_Identifier}

222.CPs_Used ::= $CPs Used [CP_List]

223.CP_List ::= CP_Identifier { Comma CP_ldentifier}

ASP, PDU and CM Type Definitions

224.ComplexDefinitions ::= [ASP_TypeDefs] [PDU_TypeDefs] [CM_TypeDefs]
[AliasDefs]
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ASP Type Definitions

225.ASP_TypeDefs ::= $ASP_TypeDefs[TTCN_ASP_TypeDefs|
[ASN1 _ASP TypeDefs] [ASN1_ASP_TypeDefsByRef] $End_ASP_TypeDefs
Tabular ASP Type Definitions

226. TTCN_ASP_TypeDefs ::= $STTCN_ASP_TypeDefs{ TTCN_ASP_TypeDef} +
$End_TTCN_ASP_TypeDefs

227.TTCN_ASP_TypeDef ::= $Begin_TTCN_ASP_TypeDef ASP_Id PCO_Type
[Comment] [ASP_ParDcls] [Comment] $End_TTCN_ASP_TypeDef

228.PCO_Type ::= $PCO_Type [PCO_Typeldentifier]

229.ASP_|d ::= $ASP_Id ASP_Id&Fullld

230.ASP_Id& Fullld ::= ASP_ldentifier [Fullldentifier]

231.ASP_ldentifier ::= Identifier

232.ASP_ParDcls::= $ASP_ParDcls{ASP_ParDcl} $End_ASP_ParDcls

233.ASP_ParDcl ::= $ASP_ParDcl ASP_Parld ASP_ParType [Comment]
$End_ASP_ParDdl

234.ASP_Parld ::= $ASP_Parld ASP_ParldOrMacro

235.ASP_ParldOrMacro ::= ASP_Parld& Fullld | MacroSymbol

236.ASP_Parld& Fullld ::= ASP_Parldentifier [Fullldentifier]

237.ASP_Parldentifier ::= Identifier

238.ASP_ParType ::= $ASP_Par Type Type& Attributes

ASN.1 ASP Type Definitions

239.ASN1_ASP TypeDefs::= $ASN1L ASP_TypeDefs{ ASN1 ASP_TypeDef}
$End_ASN1 ASP_TypeDefs

240.ASN1_ASP_TypeDef ::= $Begin_ASN1 ASP_TypeDef ASP_Id PCO_Type
[Comment] [ASN1 TypeDefinition] [Comment] $End_ASN1 _ASP_TypeDef

ASN.1 ASP Type Definitions by Reference

241 ASN1_ASP_TypeDefsByRef ::= $Begin_ASN1_ASP_TypeDefsByRef
{ASN1 ASP TypeDefByRef}+[Comment] $End_ASN1 ASP TypeDefsByRef
242 ASN1_ASP_TypeDefByRef ::= $ASN1 _ASP_TypeDefByRef ASP_Id
PCO_Type ASN1 TypeReference ASN1 Moduleld [Comment]
[ASN1_TypeDefinition] $ENd_ASN1_ASP_TypeDefByRef
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PDU Type Definitions

243.PDU_TypeDefs ::= $PDU_TypeDefs [TTCN_PDU_TypeDefs|
[ASN1 PDU_TypeDefs] [ASN1 PDU_TypeDefsByRef] $End_PDU_TypeDefs
Tabular PDU Type Definitions

244 TTCN_PDU_TypeDefs::= $TTCN_PDU_TypeDefs{ TTCN_PDU_TypeDef} +
$ENd_TTCN_PDU_TypeDefs

245.TTCN_PDU_TypeDef ::= $Begin_TTCN_PDU_TypeDef PDU_lId PCO_Type
[PDU_Encodingld] [EncVariationld] [Comment] [PDU_FieldDcls] [Comment]
$ENd_TTCN_PDU_TypeDef

246.PDU_lId ::= $PDU_Id PDU_Id& Fullld

247.PDU_ld& Fullld ::= PDU_Identifier [Fullldentifier]

248.PDU_ldentifier ::= Identifier

249.PDU_Encodingld ::= $PDU_Encodingl d [EncodingRuleldentifier]

250.PDU_FieldDcls::= $PDU_FieldDcls{PDU_FieldDcl} $End_PDU_FieldDcls

251.PDU_FieldDcl ::= $PDU_FieldDcl PDU_Fieldld PDU_FieldType
[PDU_FieldEncoding] [Comment] $End_PDU_FieldDcl

252.PDU_Fieldld ::= $PDU_Fieldld PDU_FieldldOrMacro

253.PDU_FieldidOrMacro ::= PDU_Fieldid& Fullld | MacroSymbol

254.MacroSymbol ::="<-"

255.PDU_Fieldld& Fullld ::= PDU_Fieldidentifier [Fullldentifier]

256.PDU_Fieldldentifier ::= Identifier

257.PDU_FieldType ::= $PDU_FieldType Type& Attributes

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

259.L engthAttribute ::= SingleL ength | RangelL ength

260.SingleLength ::="[" Bound "]"
261.Bound ::= Number | TS_Parldentifier | TS_Constldentifier
262.Rangelength ::="[" LowerBound To UpperBound "]"

263.LowerBound ::= Bound
264.UpperBound ::= Bound | INFINITY
ASN.1 PDU Type Definitions

265.ASN1 _PDU_TypeDefs::= $ASN1_PDU_TypeDefs{ASN1_PDU_TypeDef}
$End_ASN1 PDU_TypeDefs

266.ASN1_PDU_TypeDef ::= $Begin_ASN1 PDU_TypeDef PDU_ld PCO_Type
[PDU_Encodingld] [EncVariationld] [Comment] [ASN1 TypeDefinition] [Com-
ment] $End_ASN1 PDU_TypeDef
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ASN.1 PDU Type Definitions by Reference

267.ASN1_PDU_TypeDefsByRef ::= $Begin_ASN1_PDU_TypeDefsByRef
{ASN1 _PDU_TypeDefByRef}+ [Comment]
$ENd_ASN1 PDU_TypeDefsByRef

268.ASN1_PDU_TypeDefByRef ::= $ASN1_PDU_TypeDefByRef PDU_Id
PCO_Type ASN1 TypeReference ASN1 Moduleld [PDU_Encodingld] [Enc-
Variationld] [Comment] [ASN1_TypeDefinition]
$End_ASN1 PDU_TypeDefByRef

CM Type Definitions

269.CM_TypeDefs ::= $CM_TypeDefs[TTCN_CM_TypeDefs)
[ASN1_CM_TypeDefs] $End_CM _TypeDefs
Tabular CM Type Definitions

270.TTCN_CM_TypeDefs ::= $STTCN_CM_TypeDefs{ TTCN_CM_TypeDefs} +
$ENd_TTCN_CM_TypeDefs

271.TTCN_CM_TypeDef ::= $Begin_TTCN_CM _TypeDef CM_ld [Comment]
[CM_ParDcls] [Comment] $End_TTCN_CM _TypeDef

272.CM_Id ::= $CM_Id CM_ldentifier

273.CM_ldentifier ::= Identifier

274.CM_ParDcls ::= $CM_ParDcls{CM_ParDcl} $End_CM _ParDcls

275.CM_ParDcl ::= $CM_Par Dcl CM_Parld CM_Par Type [Comment]
$End_CM _ParDcl

276.CM_Parld ::= $CM_Parld CM_ParldOrMacro

277.CM_ParldOrMacro ::= CM_Parldentifier | MacroSymbol

278.CM_Parldentifier ::= Identifier

279.CM_ParType ::= $CM_Par Type Type& Attributes

ASN1 CM Type Definitions

280.ASN1 CM_TypeDefs::= $ASN1 CM_TypeDefs{ASN1 CM_TypeDefs}+
$End_ASN1 CM_TypeDefs

281.ASN1 _CM_TypeDef ::= $Begin_ ASN1_CM_TypeDef CM_ld [Comment]
[ASN1 TypeDefinition] [Comment] $End_ASN1 CM_TypeDef
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Varieties of Encoding Definition

282.EncodingDefs ::= $EncodingDefs [EncodingDefinitions] [EncodingV ariations]
[InvalidFieldEncodingDefs] $End_EncodingDefs
Encoding Definitions

283.EncodingDefinitions ::= $Begin_EncodingDefinitions { EncodingDefinition} +
[Comment] $End_EncodingDefinitions

284.EncodingDefinition ::= $EncodingDefinition EncodingRuleld EncodingRef En-
codingDefault [Comment] $End_EncodingDefinition

285.EncodingRuleld ::= $EncodingRulel d EncodingRulel dentifier

286.EncodingRuleldentifier ::= Identifier

287.EncodingRef ::= $EncodingRef EncodingReference

288.EncodingReference ::= BoundedFreeT ext

289.EncodingDefault ::= $EncodingDefault [DefaultExpression]

290.DefaultExpression ::= Expression

Encoding Variations

291.EncodingVariations ::= $EncodingVariations { EncodingV ariationSet} +
$End_EncodingVariations

292.EncodingVariationSet ::= $Begin_EncodingVariationSet EncodingRuleld
Encoding_TypelList [Comment] { EncodingV ariation} + [Comment]
$End_EncodingVariationSet

293.Encoding_TypeList ::= $Encoding_TypeList [TypelList]

294.TypelList ::= Type { Comma Type}

295.EncodingVariation ::= $EncodingVariation EncodingVariationld V ariationRef
VariationDefault [Comment] $End_EncodingVariation

296.EncodingVariationld ::= $EncodingVariationld EncVariationl d& ParList

297.EncVariationld& ParList ::= EncVariationldentifier [FormalParList]

298.EncVariationldentifier ::= Identifier

299.VariationRef ::= $VariationRef VariationReference

300.VariationReference ::= BoundedFreeText

301.VariationDefault ::= $VariationDefault [DefaultExpression]

Invalid Encoding Definitions

302.InvalidFieldEncodingDefs ::= $l nvalidFieldEncodingDefs { InvalidFiel dEncod-
ingDef} + $End_InvalidFieldEncodingDefs

303.InvalidFieldEncodingDef ::= $Begin_I nvalidFieldEncodingDef InvalidFieldEn-
codingld Encoding_TypeList [Comment] InvalidFieldEncodingDefinition [Com-
ment] $End_I nvalidFieldEncodingDef

304.InvalidFieldEncodingld ::= $l nvalidFieldEncodingl d InvalidFieldEncodin-
gld& ParList
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305.InvaidFieldEncodingld& ParList ::= InvalidFieldEncodingl dentifier [Formal Par-
List]
306.InvalidFieldEncodingl dentifier ::= Identifier
307.InvalidFieldEncodingDefinition ::= $l nvalidFieldEncodingDefinition
TS OpProcDef $End_I nvalidFieldEncodingDefinition
Alias Definitions

308.AliasDefs ::= $Begin_AliasDefs { AliasDef} + [Comment] $End_AliasDefs
309.AliasDef ::= $AliasDef Aliasld Expandedlid [Comment] $End_AliasDef
310.Aliasld ::= $Aliasld Aliasldentifier

311.Aliasldentifier ::= Identifier

312.Expandedid ::= $Expandedl d Expansion

313.Expansion ::= ASP_Identifier | PDU_ldentifier

The Constraints Part

314.ConstraintsPart ::= $ConstraintsPart [TS_TypeConstraints] [ASP_Constraints]
[PDU_Constraints] [CM_Constraints] $End_ConstraintsPart
Test Suite Type Constraint Declarations

315.TS TypeConstraints::= $TS_TypeConstraints[StructTypeConstraints]
[ASN1 TypeConstraints] $End_TS TypeConstraints
Structured Type Constraint Declarations

316.StructTypeConstraints ::= $Struct TypeConstr aints { Struct TypeConstraint} +
$ENnd_StructTypeConstraints

317.StructTypeConstraint ::= $Begin_StructTypeConstraint Consld Structld Deriv-
Path [EncVariationld] [Comment] ElemValues [ Comment]
$End_StructTypeConstraint

318.EncVariationld ::= $EncVariationld [EncVariationCall]

319.EncVariationCall ::= EncVariationldentifier [Actua ParList]

320.ElemValues ::= $ElemValues{ ElemValue} + $End_ElemValues

321.ElemValue ::= $ElemValue Elemld ConsValue [PDU_FieldEncoding] [Com-
ment] $End_ElemValue

322.PDU_FieldEncoding ::= $PDU_FieldEncoding [PDU_FieldEncodingCall]

323.PDU_FieldEncodingCall ::= EncVariationCall | InvalidFieldEncodingCall

324.1nvalidFieldEncodingCall ::= InvalidFieldEncodingl dentifier ( ActualParList | “(“

")
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ASN.1 Type Constraint Declarations

325.ASN1 TypeConstraints ::= $ASN1_TypeConstraints
{ASN1 TypeConstraint} + $End_ASN1 TypeConstraints

326.ASN1_TypeConstraint ::= $Begin_ASN1_TypeConstraint Consld
ASN1_Typeld DerivPath [EncVariationld] [Comment] ASN1 ConsVaue[Com-
ment] $End_ASN1 TypeConstraint

ASP Constraint Declarations

327.ASP_Constraints ::= $ASP_Constraints[TTCN_ASP_Constraints]
[ASN1 _ASP_Constraints] $End_ASP_Constraints
Tabular ASP Constraint Declarations

328.TTCN_ASP_Constraints::= $TTCN_ASP_Constraints
{TTCN_ASP_Constraint} + $End_TTCN_ASP_Constraints

329.TTCN_ASP_Constraint ::= $Begin_ TTCN_ASP_Constraint Consld ASP_Id
DerivPath [Comment] [ASP_ParVaues] [Comment]
$End_TTCN_ASP_Constraint

330.ASP_ParValues::= $ASP_ParValues{ ASP_ParValue} +
$End_ASP_ParValues

331.ASP_ParValue::= $ASP_ParValue ASP_Parld ConsValue [Comment]
$End_ASP_ParValue

ASN.1 ASP Constraint Declarations

332.ASN1_ASP_Congtraints::= $ASN1_ASP_Constraints
{ASN1 ASP Constraint}+ $End_ASN1 ASP_Constraints

333.ASN1 ASP Congtraint ::= $Begin_ASN1 ASP_Constraint Consld ASP_|d De-
rivPath [Comment] [ASN1_ConsVaue] [Comment]
$End_ASN1 ASP_Constraint

PDU Constraint Declarations

334.PDU_Congtraints ::= $PDU_Constraints[TTCN_PDU_Constraints]
[ASN1 _PDU_Constraints] $End_PDU_Constraints
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Tabular PDU Constraint Declar ations

335.TTCN_PDU_Constraints ::= $TTCN_PDU_Constraints
{TTCN_PDU_Constraint}+ $End_TTCN_PDU_Constraints

336.TTCN_PDU_Congtraint ::= $Begin_TTCN_PDU_Constraint Consld PDU_ld
DerivPath [EncRuleld] [EncVariationld] [Comment] [PDU_FieldVaues] [Com-
ment] $End_TTCN_PDU_Constraint

337.EncRuleld ::= $EncRulel d [EncodingRuleldentifier]

338.Consld ::= $Consl d Consld& ParList

339.Consldé& ParList ::= Constraintl dentifier [FormalParList]

340.Congtraintldentifier ::= Identifier

341.DerivPath ::= $DerivPath [DerivationPath]

342 DerivationPath ::= { Constraintldentifier Dot} +

343.PDU_FieldValues ::= $PDU_FieldValues{PDU_FieldvVaue} +
$End_PDU_FieldValues

344.PDU_FieldVaue ::= $PDU_FieldValue PDU_Fieldld ConsValue
[PDU_FieldEncoding] [Comment] $End_PDU_FieldValue

345.ConsValue ::= $ConsValue ConstraintVaue& Attributes

346.ConstraintValue& Attributes ::= ConstraintValue ValueAttributes

347.CongtraintValue ::= ConstraintExpression | MatchingSymbol | ConsRef

348.ConstraintExpression ::= Expression

349.MatchingSymbol ::= Complement | Omit | AnyValue | AnyOrOmit | Valuelist |
ValueRange | SuperSet | SubSet | Permutation

350.Complement ::= COMPLEMENT VauelList

351.0mit :;= Dash |OMIT

352.AnyVaue ::="?"

353.AnyOrOmit :;:="*"

354.Vauelist ::="(" ConstraintVaue& Attributes { Comma ConstraintVaue& At-
tributes}")"

355.VaueRange ::="(" ValRange ")"

356.VaRange ::= (LowerRangeBound To UpperRangeBound)

357.LowerRangeBound ::= ConstraintExpression | Minus INFINITY

358.UpperRangeBound ::= ConstraintExpression | INFINITY

359.SuperSet ::= SUPERSET " (" ConstraintValue& Attributes )"

360.SubSet ::= SUBSET "(" ConstraintValue& Attributes")"

361.Permutation ::= PERMUTATION ValueList

362.VaueAttributes ::= [VaueLength] [IF_PRESENT] [ASN1_Encoding]

363.ASN1 Encoding ::= ENC PDU_FieldEncodingCall

364.Vauelength ::= SingleVauel ength | RangeV auel ength

365.SingleVauel ength ::="[" VaueBound "]"

366.VaueBound ::= Number | TS Parldentifier | TS_Constldentifier | Formal Parlden-
tifier
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367.RangeVauel ength ::="[" LowerVaueBound To UpperVaueBound "]"
368.LowerValueBound ::= ValueBound

369.UpperVaueBound ::= ValueBound | INFINITY

ASN.1 PDU Constraint Declarations

370.ASN1 PDU_Constraints ::= $ASN1 PDU_Constraints
{ASN1 PDU_Constraint}+ $End_ASN1_PDU_Constraints

371.ASN1 PDU_Constraint ::= $Begin_ASN1 _PDU_Constraint Consld PDU_ld
DerivPath [EncRuleld] [EncVariationld] [Comment] [ASN1_ConsVaue] [Com-
ment] $End_ASN1 PDU_Constraint

372.ASN1 ConsValue::= $ASN1 ConsValue ConstraintVaue& AttributesOrRe-
place $End_ASN1 ConsValue

373.ConstraintV alue& AttributesOrRepl ace ::= ConstraintV alue& Attributes | Replace-
ment { Comma Replacement}

374.Replacement ::= (REPL ACE ReferencelList BY ConstraintVaue& Attributes) |
(OMIT Referencelist)

375.Referencelist ::= (ArrayRef | Componentldentifier | ComponentPosition) { Com-
ponentReference}

CM Constraint Declarations

376.CM_Congtraints ::= $CM_Constraints [TTCN_CM_Constraints]
[ASN1_CM_Constraints] $End_CM_Constraints
Tabular CM Constraint Declaration

377.TTCN_CM_Constraints::= $TTCN_CM_Constraints
{TTCN_CM_Constraint} + $End_TTCN_CM_Constraints

378.TTCN_CM_Constraint ::= $Begin_ TTCN_CM_Constraint Consld CM_Id De-
rivPath [Comment] [CM_ParValues] [Comment] $End_TTCN_CM_Constraint

379.CM_ParVaues::= $CM_ParValues{CM_ParVaue} $End_CM_ParValues

380.CM_ParValue ::= $CM_ParValue CM_Parld ConsVa ue [Comment]
$End_CM_ParValue

ASN.1 CM Constraint Declaration

381.ASN1 CM_Constraints::= $ASN1_CM_Constraints
{ASN1 _CM_Constraint} + $End_ASN1 CM_Constraints

382.ASN1 CM_Constraint ::= $Begin_ ASN1 CM_Constraint Consld CM_Id De-
rivPath [Comment] [ASN1_ConsVaue] [Comment]
$End_ASN1 CM_Constraint

The Dynamic Part

383.DynamicPart ::=$DynamicPart [ TestCases] [ TestStepLibrary] [DefaultsLibrary]
$End_DynamicPart
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Test Cases

384.TestCases ::= $TestCases { TestGroup | TestCase | compactTestGroup}+
$End_TestCases

385.TestGroup ::= $TestGroup TestGroupld [SelExprId] [Objective]
{TestGroup | TestCase} + $End_TestGroup

386.TestGroupld ::= $TestGroupld TestGroupldentifier

387.TestGroupldentifier ::= Identifier

388.TestCase ::= $Begin_TestCase TestCaseld TestGroupRef TestPurpose [Configu-
ration] DefaultsRef [Comment] [SelExprId] [Description] BehaviourDe-
scription [Comment] $End_TestCase

389.TestCaseld ::= $TestCasel d TestCaseldentifier

390.TestCaseldentifier ::= Identifier

391.TestGroupRef ::= $T estGroupRef TestGroupReference

392.TestGroupReference ::= [Suiteldentifier "/*] { TestGroupldentifier "/*}

393.TestPurpose ::= $T estPur pose BoundedFreeT ext

394.Configuration ::= $Configuration TCompConfigl dentifier

395.DefaultsRef ::= $DefaultsRef [DefaultRefList]

396.DefaultRefList ::= DefaultReference { Comma DefaultReference}

397.DefaultReference ::= Defaultldentifier [Actual ParList]

397a.CompactTestGroup ::= $Begin_Compact TestGroup TestGroupld DefaultsRef
[SelExprId] [Objective] {CompactTestCase} $End_CompactTestGroup

397b.CompactTestCase ::= $CompactTestCase TestCaseld TestPurpose TestStepAt-
tachment [Comment] [selExprId] [Description] $End_CompactTestCase

397c.TestStepAttachment ::= $TestStepAttachment Attach
Test Step Library

398.TestStepLibrary ::= $TestStepLibrary { TestStepGroup | TestStep} +
$End_TestStepLibrary

399.TestStepGroup ::= $TestStepGroup TestStepGroupld { TestStepGroup |
TestStep} + $End_TestStepGroup

400.TestStepGroupld ::= $TestStepGroupl d TestStepGroupl dentifier

401.TestStepGroupldentifier ::= Identifier

402.TestStep ::= $Begin_TestStep TestStepld TestStepRef Objective DefaultsRef
[Comment] [Description] BehaviourDescription [Comment] $End_TestStep

403.TestStepld ::= $TestStepld TestStepld& ParList

404.TestStepld& ParList ::= TestStepldentifier [Formal ParList]

405.TestStepl dentifier ::= Identifier

406.TestStepRef ::= $T est StepRef TestStepGroupReference

407.TestStepGroupReference ::= [Suitel dentifier "/"] { TestStepGroupldentifier "/}

408.0bjective ::= $Objective BoundedFreeText
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Default Library

409.DefaultsLibrary ::= $DefaultsLibrary { DefaultGroup | Default} +
$End_DefaultsLibrary

410.DefaultGroup ::= $DefaultGroup DefaultGroupld { DefaultGroup | Default} +
$End_DefaultGroup

411.DefaultGroupld ::= $DefaultGroupl d DefaultGroupldentifier

412.Default ::= $Begin_Default Defaultld DefaultRef Objective [Comment] [De -
scription] BehaviourDescription [Comment] $End_Default

413.DefaultRef ::= $DefaultRef DefaultGroupReference

414.Defaultld ::= $Defaultl d Defaultld& ParList

415.Defaultld& ParList ::= Defaultldentifier [FormalParList]

416.Defaultldentifier ::= Identifier

417 DefaultGroupReference ::= [Suitel dentifier "/*] { DefaultGroupldentifier "/"}

418.DefaultGroupldentifier ::= Identifier

Behaviour descriptions

419.BehaviourDescription ::= $Behaviour Description RootTree { Local Tree}
$ENd_Behaviour Description

420.RootTree ::= { BehaviourLine} +

421.L ocal Tree ::= Header { BehaviourLine} +

422.Header ::= $Header TreeHeader

423.TreeHeader ::= Treeldentifier [Formal ParList]

424 Treeldentifier ::= Identifier

425.FormaParList ::="(" FormaPar& Type { SemiColon FormalPar& Type} ")"

426.FormalPar& Type ::= Formal Parldentifier { Comma Formal Parldentifier} Colon
FormalParType

427.FormalParldentifier ::= Identifier

428.FormalParType ::= Type | PCO_Typeldentifier | PDU | CP | TIMER
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Behaviour lines

429.BehaviourLine ::= $BehaviourLine Labelld Line Cref Verdictld [Comment]
$End_BehaviourLine

430.Line ::= $Line Indentation StatementLine

431.Indentation ::="[" Number "]"

432.Labelld ::= $Labelld [Label]

433.Label ::= Identifier

434.Cref ::= $Cref [ConstraintReference]

435.ConstraintReference ::= ConsRef | Formal Parldentifier | AnyValue

436.ConsRef ::= Constraintldentifier [Actual CrefParList]

437.Actua CrefParList ::="(" Actual CrefPar { Comma Actua CrefPar} )"

438.Actua CrefPar ::= Value

439.Verdictld ::= $Verdictld [Verdict]

440.Verdict ::= Pass| Fail | Inconclusive | Result

441 Pass::= PASS|P|"(" PASS")" |"("P")"

442 Fail ;= FAIL |F|"(" FAIL )" |"(" F")"

443.Inconclusive ::= INCONC [ |"(" INCONC")" |"(" I ")"

444 Result ::=R

TTCN statements

445.StatementLine ::= (Event [Qualifier] [AssignmentList] [TimerOps]) | (Qualifier
[AssignmentList] [TimerOps]) | (AssignmentList [TimerOps]) | TimerOps | Con-
struct | ImplicitSend

446.Event ::= Send | Receive | Otherwise | Timeout | Done

447.Qudlifier ::= "[" Expression "]"

448.Send ::= [PCO_ldentifier | CP_ldentifier | Formal Parldentifier] "!"
(ASP_Identifier | PDU_ldentifier | CM_ldentifier)

449.ImplicitSend ::="<" [UT "!I" (ASP_ldentifier | PDU_ldentifier) ">"

450.Receive ::= [PCO_Identifier | CP_ldentifier | Formal Parldentifier] "?"
(ASP_Identifier | PDU_ldentifier | CM_ldentifier)

451.0therwise ::= [PCO_Identifier | FormalParldentifier] "?' OTHERW!ISE

452.Timeout ::="?7' TIMEOUT [Timerldentifier | Formal Parl dentifier]

453.Done ::="?"' DONE "(" [TCompldList] ")"

454. TCompldList ::= TCompldentifier { Comma TCompldentifier}

455.Construct ::= GoTo | Attach | Repeat | Return | Activate | Create

456.Activate ::= ACTIVATE "(" [DefaultRefList] )"

457.Return ::= RETURN

458.Create ::= CREATE "(" CreateList ")"

459.Createl ist ::= CreateT Comp { Comma CreateT Comp}

460.CreateTComp ::= TCompldentifier Colon TreeReference [ActualParList]

461.GoTo ::= ("->" | GOTO) Label
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462.Attach ::= "+" TreeReference [Actual ParList]

463.Repeat ;= REPEAT TreeReference [ActuaParList] UNTIL Qualifier
464.TreeReference ::= TestStepldentifier | Treeldentifier
465.ActuaParList ::="(" ActualPar { Comma ActualPar} ")"

466.ActuaPar ::= Vaue | PCO_Identifier | CP_ldentifier | Timerldentifier
Expressions

467.AssignmentList ::="(" Assignment { Comma Assignment} ")"

468.Assignment ::= DataObjectReference ":=" Expression

469.Expression ::= SimpleExpression [RelOp SimpleExpression]

470.SimpleExpression ::= Term { AddOp Term}

471.Term ::= Factor { MultiplyOp Factor}

472.Factor ::= [UnaryOp] Primary

473.Primary ::= Vaue | DataObjectReference | OpCall | SelectExpridentifier | "(" Ex-
pression )"

474.DataObjectReference ::= DataObjectldentifier { ComponentReference}

475.DataObjectldentifier ::= TS Parldentifier | TS_Constldentifier | TS Varldentifier
| TC_Varldentifier | FormalParldentifier | ASP_ldentifier | PDU_Identifier |
CM_ldentifier

476.ComponentReference ::= RecordRef | ArrayRef | BitRef

477.RecordRef ::= Dot (Componentldentifier | PDU_Identifier | Structldentifier | Com-
ponentPosition)

478.Componentldentifier ::= ASP_Parldentifier | PDU_Fieldldentifier |
CM_Parldentifier | Elemlidentifier | ASN1_ldentifier

479.ASN1 Identifier ::= Identifier

480.ComponentPosition ::="("Number")"

481.ArrayRef ::= Dot "[" ComponentNumber "]"

482.ComponentNumber ::= Expression

483.BitRef ::= Dot (Bitldentifier | "[" BitNumber "]")

484 Bitldentifier ::= Identifier

485.BitNumber ::= Expression

486.0pCall ::= Opldentifier ( ActualParList |"(" ")")

487.0pldentifier ::= TS_Opldentifier | PredefinedOpl dentifier

488.PredefinedOpldentifier ::= BIT_TO_INT |[HEX_TO_INT | INT_TO_BIT |
INT_TO_HEX |IS_CHOSEN |IS_PRESENT | LENGTH_OF |
NUMBER_OF _ELEMENT

489.AddOp ::= "+" |"-" |OR

490.MultiplyOp ::= "*" ["/* [MOD | AND
491.UnaryOp ::= "+"|"-"| NOT

492 RelOp = "="|"<" "> | <>t | > | ="
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Timer operations

493.TimerOps ::= TimerOp { Comma TimerOp}

494.TimerOp ::= StartTimer | Cancel Timer | ReadTimer

495.StartTimer ::= START Timerldentifier [ "(" TimerValue")"]

496.Cancel Timer ::= CANCEL [Timerldentifier]

497.TimerValue ::= Expression

498.ReadTimer ::= READTIMER Timerldentifier "(" DataObjectReference")"
Types

499.TypeOrPDU ::= Type | PDU
500.Type ::= PredefinedType | ReferenceType
Predefined types

501.PredefinedType ::= INTEGER | BOOLEAN | BITSTRING | HEXSTRING |
OCTETSTRING | R_Type | CharacterString

502.CharacterString ::= NumericString | PrintableString | TeletexString | Videotex-
String | VisibleString | lA5String | GraphicString | General String | T61String
| ISO646String

Referenced types

503.ReferenceType ::= TS Typeldentifier | ASP_Identifier | PDU_Identifier |
CM_Identifier

504.TS Typeldentifier ::= SimpleTypel dentifier | Structl dentifier |
ASN1_ Typeldentifier

Values

505.Vaue::= LiteralValue | ASN1 Vaue[ASN1 Encoding]

506.LiteralVaue ::= Number | BooleanValue | Bstring | Hstring | Ostring | Cstring |
R Vaue

507.Number ::= (NonZeroNum {Num} ) | O

508.NonZeroNum ::=1]2|3|4]|5|6|7|8]|9

509.Num ::= 0| NonZeroNum

510.BooleanValue::= TRUE | FALSE

511.Bstring ::=""" {Bin | Wildcard} """ B
512Bin::=0|1

513.Hstring ::=""" {Hex | Wildcard} """ H
514Hex ::=Num|A |B|C|D|E|F
515.0string ::= """ {Oct | Wildcard} """ O
516.0ct ::= Hex Hex

517.Cstring ::= """ {Char | Wildcard | "\"} """

518.Char ::= /* REFERENCE - A character defined by the relevant character string
type*/
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519.Wildcard ::= AnyOne | AnyOrNone

520.AnyOne ::="?"

521.AnyOrNone ::="*"

522.R Vaue::= pass|fail |inconc|none

523.1dentifier ::= Alpha{ AlphaNum | Underscore}

524 Alpha::= UpperAlpha| LowerAlpha

525.AlphaNum ::= Alpha| Num

526.UpperAlpha::=A |B|C|D|E|F|G|H]|I|J|K|L|M|[N|O|P|Q|R|S]
TIU|VIW[X]|Y]|Z

527.LowerAlpha::=a|b|c|d|e|f|g|h]i]j|k]|I[m|n]o|lp|q]|r|s|t|u]V]
wix|ylz

528.ExtendedAlphaNum ::= /* REFERENCE - A character from any character set de-
fined in 1ISO/IEC 10646 */

529.BoundedFreeText ::= "/*" FreeText "*/"

530.FreeText ::= { ExtendedAlphaNum}

Miscellaneous productions

531.Comma:=",
532.Dot ::="."
533.Dash ::="-"
534.Minus:;:="-"
535.SemiColon :;:=";"
536.Colon ::=":"
537.Underscore ::=
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The ASN1 Syntax Productions in BNF

oukhwnNE

10.
11
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31
32.

moduleidentifier ::= BoundedFreeText

typereference .= Identifier

valuereference ::= ldentifier

TypeAssignment ::= typereference “::=" ASN1 main_Type

ASN1 main_Type ::= BuiltinType | DefinedType | SubType

BuiltinType ::= BooleanType | IntegerType | BitStringType | OctetStringType
| Null Type | SequenceType | SequenceOf Type | SetType | SetOf Type | ChoiceType
| SelectionType | TaggedType | AnyType | ObjectidentifierType

| CharacterStringType | Useful Type | EnumeratedType | Rea Type
NamedType ::= Identifier ASN1 _main_Type| ASN1_main_Type | SelectionType
ASN1 Vaue::= BuiltinvVaue | DefinedVaue

BuiltinvValue ::= BooleanValue | IntegerValue | BitStringValue | OctetStringValue
| NullVaue | SequenceValue | SequenceOfValue | SetVaue | SetOfVaue

| ChoiceValue | SelectionValue | TaggedVaue | ASN1_AnyValue

| ObjectldentifierValue | CharacterStringV alue | EnumeratedValue | RealValue
NamedValue ::= Identifier ASN1 Value| ASN1 Vaue

BooleanType ::= BOOLEAN

IntegerType ::= INTEGER | INTEGER "{" NamedNumberList "}"
NamedNumberList ::= NamedNumber | NamedNumberList Comma
NamedNumber

NamedNumber ::= Identifier "(" Minus Number ")" | Identifier "(" Number ")"
| Identifier "(" DefinedValue")"

IntegerVaue ::= Minus Number | Number | Identifier

EnumeratedType ::= ENUMERATED "{" Enumeration "}"

Enumeration ::= NamedNumber | Enumeration Comma NamedNumber
EnumeratedValue ::= Identifier

Real Type ::= REAL

RealVaue ::= NumericalRealVaue | SpeciaRealValue

NumericaReaValue ::= "{" Mantissa Comma Base Comma Exponent "}"
Mantissa ::= Minus Number | Number

Base::=Two| Ten

Exponent ::= Minus Number | Number

SpeciaRealValue ::= PLUS INFINITY | MINUS_INFINITY

BitStringType ::= BIT STRING | BIT STRING "{" NamedBitList "}"
NamedBitList ::= NamedBit | NamedBitList Comma NamedBitList

NamedBit ::= Identifier "(" Number ")" | Identifier "(" DefinedVaue")"
BitStringVaue ::= Bstring | Hstring | "{" IdentifierList "}" | "{" "}"
IdentifierList ::= Identifier | IdentifierList Comma Identifier

OctetStringType ::= OCTET STRING

OctetStringVaue ::= Bstring | Hstring
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33.
. NullValue::= NULL
35.
36.
37.

38,
39.
40.
4.
42,
43,
. SetValue ::="{" ElementValueList "}" | "{" “}"
45,
46.
47.
48,
49.
50.
51.
52.

53

57
58

61.
62.
63.
. NumberForm ::= Number | DefinedValue
65.
66.
67.
68.
69.

NullType ::= NULL

SequenceType ::= SEQUENCE "{" ElementTypeList "}"

ElementTypeList ::= | ElementType | ElementTypeList Comma ElementType
ElementType::= NamedType | NamedType OPTIONAL | NamedType DEFAULT
ASN1 Value | COMPONENTS OF ASN1 main_Type

SequenceValue ::="{" ElementValueList "}" |"{" "}"

ElementVauelist ::= NamedValue | ElementVauelList Comma NamedVaue
SequenceOfType ::= SEQUENCE OF ASN1 _main_Type | SEQUENCE
SequenceOfVaue::=LBRACE ASN1 ValuelList RBRACE | LBRACE RBRACE
ASN1 Vauelist::= ASN1 Vaue| ASN1 ValuelList CommaASN1_Value
SetType ::= SET "{" ElementTypeList "}"

SetOf Type ;= SET OF ASN1 main_Type | SET

SetOfValue::="{" ASN1_ValuelList"}" | "{" "}"

ChoiceType ::= CHOICE "{" AlternativeTypeL.ist "}"

AlternativeTypelist ::= NamedType | AlternativeTypelList Comma NamedType
ChoiceValue ::= NamedValue

SelectionType ::= Identifier "<" ASN1 main_Type

SelectionValue ::= NamedVaue

TaggedType ::= Tag ASN1 main_Type| Tag IMPLICIT ASN1 main_Type

| Tag EXPLICIT ASN1_main_Type

. Tag ::="(" Class ClassNumber ")"

. Class ;= UNIVERSAL | APPLICATION | PRIVATE | empty
55.
56.

ClassNumber ::= Number | DefinedVaue
TaggedValue ::= ASN1 Value

.AnyType::= ANY | ANY DEFINED_BY Identifier

.ASN1 AnyVaue:= ASN1 main_Type Colon ASN1 Vaue
59.
60.

ObjectldentifierType ::= OBJECT IDENTIFIER

ObjectldentifierValue ::="{" ObjldComponentList "}"

| "{" DefinedV aue ObjldComponentList "}"

ObjldComponentList ::= ObjComponent | ObjldComponentList ObjComponent
ObjComponent ::= NameForm | NumberForm | NameAndNumberForm
NameForm ::= Identifier

NameAndNumberForm ::= Identifier "{" NumberForm "}"

CharacterStringType ::= Identifier

CharacterStringValue ::= Cstring

Useful Type ::= Identifier

SubType ::= ParentType SubtypeSpec | SET SizeConstraint OF ASN1_main_Type
| SEQUENCE SizeConstraint OF ASN1_main_Type
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70.
71.
72.

73.

74.
75.
76.
77.
78.
79.
80.
81
82.

83.
84.
85.
86.
87.

88.
89.
90.
91.

ParentType ::= ASN1 main_Type

SubtypeSpec ::= "(" SubtypeVaueSetList )"

SubtypeValueSetList ::= SubtypeValueSet | SubtypeValueSetList ‘|
SubtypeV a ueSet

SubtypeVaueSet ::= ASN1 Vaue | ContainedSubtype | ASN1_VaueRange

| PermittedAlphabet | SizeConstraint | InnerTypeConstraints
ContainedSubtype ::= INCLUDES ASN1 main_Type

ASN1 VaueRange ::= LowerEndpoint DotDot UpperEndpoint
LowerEndpoint ::= LowerEndValue | LowerEndValue "<"
LowerEndValue::= ASN1 Vaue|MIN

UpperEndpoint ::= UpperEndValue | "<" UpperEndVaue
UpperEndValue ::= ASN1 Vaue| MAX

SizeConstraint ::= SIZE SubtypeSpec

PermittedAlphabet ::= FROM SubtypeSpec

InnerTypeConsgtraints ::= WITH COMPONENT SingleTypeConstraint
| WITH COMPONENTS MultipleTypeConstraints
SingleTypeConstraint ::= SubtypeSpec

MultipleTypeConstraints ::= Full Specification | Partial Specification
Full Specification ::= "{" TypeConstraints "}"

Partial Specification ::= "{" DotDotDot Comma TypeConstraints"}"
TypeConstraints ::= NamedConstraint | NamedConstraint Comma
TypeConstraints

NamedConstraint ::= Identifier Constraint | Constraint

Constraint ::= ValueConstraint PresenceConstraint

VaueConstraint ::= SubtypeSpec | empty

PresenceConstraint ::= PRESENT | ABSENT | OPTIONAL | empty
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The following are those static semantics from the TTCN and ASN.1
standards which are checked by the Analyzer tool inthe TTCN suite.

Test Suite

Suiteld shall be the same as the Suiteld declared in Test Suite Structure
table (Suite Structure).

Test Case Index
Test Cases shall belisted in the order that they exist in the dynamic part.

Test Step Index
TestStepld shall not include aformal parameter list.

Test Steps shall belisted in the order that they exist in the dynamic part.

Default Index
Defaultld shall not include aformal parameter list.

Defaults shall belisted in the order that they exist in the dynamic part.

Test Suite Type Definitions

Wherever typesare referenced within Test Suite Type Definitionsthose
references shall not be recursive (neither directly or indirectly)

Simple Type Definitions
The baszetype1 shall be a Predefined Type or a Simple Type.

The set of values defined by arestriction must be a true subset of the
values of the base type.

In specification of a particular length range, only non-negative INTE-
GER literals or the keyword INFINITY for the upper bound shall be
used.

1. By Base Type we refer to the particular type in the Type production
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If Minusisused in SimpleVauelList then LiteralVaue shall be anum-
ber.

The restriction type shall be alist of distinguished values of the base
type.

Where arangeis used in atype definition either as a value range or as
alength range (for strings) it shall be stated with the lower of the two
values on the |eft.

An integer range shall be used only with a base type of INTEGER or a
type derived from INTEGER.

Where avaluelist is used, the values shall be of the base type and shall
be atrue subset of the values defined by the base type.

LengthRestriction shall be provided only when the base typeisastring
type (i.e.,, BITSTRING, HEXSTRING, OCTETSTRING or Character-
String) or derived from a string type

The LiteralValues shall be of the base type

In RangeTypel ength:
LowerTypeBound shall be a non-negative number
LowerTypeBound shall be less than UpperTypeBound

In IntegerRange:
LowerTypeBound shall be less than UpperTypeBound

Structured Type Definitions

Where elements may be of atype of arbitrarily complex structure; there
shall be no recursive references.

The elements of Structured Type definitions are considered to be op-
tional, i.e., in instances of these types whole elements may not be
present.

A structure element Type shall be a PredefinedType,
TS Typeldentifier, PDU_Identifier, or PDU.

If aStructured Typeis used asamacro expansion, then the names of the
elements within the Structured Type shall be unique within each ASP
or PDU where it will be expanded.
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The optional element length restriction can be used in order to give the
minimum and maximum length of an element of a string type.

The set of values defined by LengthAttribute shall be asubset of the val-
ues of the base type.

ASN1 Type Definition

Types referred to from the type definition shall be defined in other
ASN.1typedefinition tables, be defined by referenceinthe ASN.1 type
reference table or be defined locally in the same table, following the
first type definition. Locally defined types shall not be used in other
parts of the test suite.

ASN.1 type definitions used within TTCN shall not use external type
references as defined in ISO/IEC 8824.

When ASN1lisusedinaTTCN test suite, ASN1identifiersfrom thefol-
lowing list shall be unique throughout the test suite:

a) identifiers occurring in an ASN1IENUMERATED type as distin-
guished values

b) identifiers occurring in aNamedNumberList of an ASN1 INTEGER

type

Each terminal type reference used within the Type production shall be
one of the following: ASN1 L ocal Type type reference,
TS Typeldentifier or PDU_Identifier.

Test Suite Operation Definition

Only predefined types and data types as defined in the Test Suite Type
definitions, ASP type definitions or PDU type definitions may be used
astypesfor forma parameters. PCO types shall not be used as formal
parameter types.

When a Test Suite Operation isinvoked

1. thenumber of the actual parameters shall be the same asthe number
of the formal parameters; and

2. each actual parameter shall evaluate to an element of its correspond-
ing formal type of parameter’s.

Typein ResultType shall be a Predefined Type, TS_Typeldentifier,
PDU_Identifier or ASP_Identifier.
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Test Suite Parameters Declarations

The type shall be a Predefined Type, TS _Typeldentifier,
PDU_Identifier or ASP_ldentifier.

Test Case Selection Expression Definition

The expression shall use only literal values, Test Suite Parameters, Test
Suite Constants and other selection expression identifiersin its terms.

The expression shall evaluate to aBOOLEAN value.

Expression shall not recursively refer (neither directly nor indirectly) to
the SelExprldentifier being defined by that Expression.

Test Suite Constant Declarations

The type shall be a predefined type, an ASN.1 type, a Test Suite Type
or aPDU type.

Thetermsin thevalueexpression shall not contain: Test SuiteVariables
or Test Case Variables.

The value shall evaluate to an element of the typeindicated in the type
column.

Test Suite Variable Declarations

Typeshall beaPredefined Type, TS _Typel dentifier, PDU_Identifier or
ASP_Identifier.

Thetermsin thevalueexpression shall not contain: Test SuiteVariables
or Test Case Variables.

Specifying an initial value is optional.

If an unbound Test Suite Variable is used in the right-hand side of an
assignment, then it is atest case error.

The value shall evaluate to an element of the type indicated in the type
column.
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Test Case Variable Declarations

Typeshall beaPredefined Type, TS Typeldentifier, PDU_Identifier or
ASP_Identifier.

Thetermsin the value expression shall not contain: Test SuiteVariables
or Test Case Variables.

Specifying an initial value is optional.

The value shall evauate to an element of the type indicated in the type
column.

PCO Declarations
It ispossible to define a PCO to correspond to a set of SAPs.

Timer Declarations

Thetermsin thevalue expression shall not contain: Test SuiteVariables
or Test Case Variables.

The timer duration shall evaluate to an unsigned positive INTEGER
value.

ASP Type Definition
ASPtypedefinitionsmay include ASN1 type definitions, if appropriate.

If only asingle PCO is defined within atest suite then
PCO_Typeldentifier isoptional. The PCO type shall be one of the PCO
types used in the PCO Type Declaration proforma.

The macro symbol shall be used only with Structured Types defined in
the Structured Types definitions.

Parameters may be of atype of arbitrarily complex structure, including
being specified as a Test Suite Type (either predefined, Simple Type,
Structured Type or ASN.1 type).
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If aparameter isto be structured as a PDU, then its type may be stated
either:

» asaPDU identifier to indicatethat in the constraint for the ASP this
parameter may be chained to a PDU constraint of a specific
PDU type.

» asPDU toindicate that in the constraint for the ASP this parameter
may be chained to a PDU constraint of any PDU type.

The boundaries shall be specified in terms of (non-negative) INTEGER
literals, Test Suite Parameters, Test Suite Constants or the keyword IN-
FINITY.

The parameters of ASP type definitions are considered to be optional,
i.e., ininstances of these types whole parameters may not be present.

The names of ASP parameters shall be unique withinthe ASP in which
they are declared.

The optional attribute is Length.

In ASPsthat are sent from the tester, valuesfor ASP parametersthat are
defined in the Constraints Part shall correspond to the parameter or field
definition. This means:

a) the value shall be of the type specified for that ASP parameter; and
b) In the case of substructured ASPs, either using Structured Types or
ASN.1, the above rules apply to the fields of the substructure(s) recur-
sively.

ASN1 ASP Type Definitions

The PCO type shall be one of the PCO types used in the PCO declara-
tion proforma.

If only asingle PCO is defined within atest suite, specifying the PCO
type in an ASP type definition is optional.

Types referred to from the ASP definition shall be defined in other
ASN.1 typedefinition tables, be defined by referenceinthe ASN.1 type
reference table or be defined locally in the same table, following the
first type definition.

Locally defined types shall not be used in other parts of the test suite.
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ASN1 ASP Type Definition By Reference

The PCO type shall be one of the PCO types used in the PCO declara-
tion proforma.

If only asingle PCO is defined within atest suite, specifying the PCO
type in an ASP type definition is optional .

PDU Type Definition

The PCO type shall be one of the PCO types used in the PCO declara-
tion proforma.

The macro symbol shall be used only with Structured Types defined in
the Structured Types definitions.

Fields may be of atype of arbitrarily complex structure, including being
specified as a Test Suite Type (either predefined, Simple Type, Struc-
tured Type or ASN.1 type).

If afield isto be structured as a PDU, then its type may be stated either

« asaPDU identifier toindicatethat in the constraint for the PDU this
field may be chained to a PDU constraint of a specific PDU type;
or

» asPDU toindicate that in the constraint for the PDU thisfield may
be chained to a PDU constraint of any PDU type.

The boundaries shall be specified in terms of non-negative INTEGER
literals, Test Suite Parameters, Test Suite Constants or the keyword IN-
FINITY.

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

The names of PDU fields shall be unique within the PDU in which they
are declared

The optional attribute is Length;
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In PDUs that are sent from the tester, values for PDU fields that are de-
fined in the Constraints Part shall correspond to the field definition.
This means

1. that the value shall be of the type specified for that PDU field;
and

2. inthe case of substructured ASPs and/or PDUSs, either using Struc-
tured Typesor ASN.1, the above rules apply to the fields of the sub-
structure(s) recursively.

The set of values defined by LengthAttribute shall be atrue subset of
the values of the base type.

LengthAttribute shall be provided only when the base type is a string
type (i.e. BITSTRING, HEXSTRING, OCTETSTRING or Character-
String) or derived from a string type.

ASN1 PDU Type Definition

The PCO type shall be one of the PCO types used in the PCO declara-
tion proforma.

If only asingle PCO is defined within atest suite, specifying the PCO
type in an PDU type definition is optional.

Types referred to from the ASP definition shall be defined in other
ASN.1 typedefinition tables, be defined by referenceinthe ASN.1 type
reference table or be defined locally in the same table, following the
first type definition.

Locally defined types shall not be used in other parts of the test suite.

ASN1 PDU Type Definition By Reference

The PCO type shall be one of the PCO types used in the PCO declara-
tion proforma.

If only asingle PCO is defined within atest suite, specifying the PCO
typein an PDU type definition is optional.
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String Length Specifications

TTCN permits the specification of length restrictions on string types
(i.e, BITSTRING, HEXSTRING, OCTETSTRING and al Character-
String types) in the following instances:

1. when declaring Test Suite Types as atyperestriction;

2. whendeclaring simple ASP parameters, PDU fieldsand el ements of
Structured Types as an attribute of the parameter, field or element
type;
and

3. when defining ASP/PDU or Structured Type constraints as an at-
tribute of the constraint value. In the context of constraints, length
restrictions can a so be specified on values of type SEQUENCE OF
or SET OF, thus limiting the number of their elements.

Alias Definitions

An Alias shall be used only to replace an ASP identifier or aPDU iden-
tifier within asingle TTCN statement in a behaviour tree. It shall be
used only in a behaviour description column.

Structured Type Constraint Declarations

If an ASP or PDU definition refers to a Structured Type as a substruc-
ture of aparameter or field (i.e., with a parameter name or afield name
specified for it) then the corresponding constraint shall have the same
parameter or field name in the corresponding position in the parameter
name or field name column of the constraint and the value shall be aref-
erence to a constraint for that parameter or field (i.e., for that substruc-
ture in accordance with the definition of the Structured Type).

ASP Constraint Declarations

If the ASP definition refers to a Structured Type by macro expansion
(i.e., with <- in place of the ASP field name) then in a corresponding
constraint either

» theindividua elementsfrom the Structured Type shall be included
directly within the constraints.
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» themacro symbol ( <- ) shall be placed in the corresponding posi-
tion in the ASP field name column of the constraint and the value
shall be areference to a constraint for the Structured Type refer-
enced from the ASP definition.

PDU Constraint Declarations

If the PDU definition refers to a Structured Type by macro expansion
(i.e., with <- in place of the PDU field name) then in a corresponding
constraint either:

» theindividua elements from the Structured Type shall be included
directly within the constraints;
or

» themacro symbol ( <- ) shall be placed in the corresponding posi-
tion in the PDU field name column of the constraint and the value
shall be areference to a constraint for the Structured Type refer-
enced from the PDU definition.

Constraints Part

If an ASP and/or PDU is substructured, then the constraints for ASPs
and/or PDUs of that type shall have the same tabular structure or acom-
patible ASN.1 structure (i.e., possibly with some groupings).

Structured Types expanded into an ASP or PDU definition by use of the
macro symbol ( <- ) arenot considered to be substructures. Constraints
for such ASPsor PDUsshall either haveacompletely flat structure(i.e.,
the elements of an expanded structure are explicitly listed in the ASP or
PDU constraint) or shall reference a corresponding structure constraint
for macro expansion.

Whichever way the values are obtained, they shall correspond to the pa-
rameter or field entriesin the ASP or PDU type definitions. This means

1. that the value shall be of the type specified for that parameter or
field.

2. that the length shall satisfy any restriction associated with the type.
(Thiswill not be implemented.)
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Anexpressioninaconstraint shall contain only literal values, Test Suite
Parameters, Test Suite Constants, formal parameters and Test Suite Op-
erations.

Neither Test Suite Variables nor Test Case Variables shall be used in
constraints, unless passed as actual parameters.

Literal values, Test Suite Parameters, Test Suite Constants, Test Suite
Variables, Test Case Variablesand PDU or Test Suite Type constraints
may be passed as actual parametersto a constraint in a constraints ref-
erence made from a behaviour description. The parameters shall not be
of PCO type or ASP type.

In ASN.1 constraints, only ASP parameters and PDU fields declared as
OPTIONAL may be omitted. These may be omitted either by using the
Omit symbol or by simply leaving out the relevant ASP parameter or
PDU field.

The constraint specification of an ASP and/or PDU shall have the same
structure as that of the type definition of that ASP or PDU.

In tabular constraints, all ASP parameters and PDU fields are optional
and therefore may be omitted using the Omit symbol, to indicatethat the
ASP parameter or PDU field is to be absent from the event sent.

An expression in aconstraint shall contain only Values (including, for
instance, ConstraintVaue& Attributes), Test Suite Parameters, Test
Suite Constraints, formal parameters, Component References and Test
Suite Operations.

Matching Mechanisms

Complement: Each constraint value in the list shall be of the type de-
clared for the ASP parameter or PDU field in which the complement
mechanism is used.

Valuelist: Each valuein the Valuel ist shall be of the type declared for
the ASP parameter or PDU field in which the Vauelist mechanismis
used.

Range: Ranges shall be used only on values of INTEGER type.
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Range: A boundary value shall be either:

e INFINITY or -INFINITY

» aconstraint expression that evaluatesto aspecific INTEGER value.
Range: The lower boundary shall be less than the upper boundary.

Super Set: SuperSet is an operation for matching that shall be used on
values of SET OF type. SuperSet shall be used only in ASN1 con-
straints.

Super Set: The argument of SuperSet shall be of thetype declared for the
ASP parameter or PDU field in which the SuperSet mechanism is used.

SubSet: SubSet isan operation for matching that shall be used on values
of SET OF type. SubSet shall be used only in ASN1 constraints.

SubSet: The argument of SubSet shall be of the type declared for the
ASP parameter or PDU field in which the SubSet mechanism is used.

Permutation: Permutation an operation for matching that can be used
only on valuesinside avalue of SEQUENCE OF type. Permutation
shall be used only in ASN1 constraints.

Permutation: Each element listed in Permutation shall be of thetype de-
clared inside the SEQUENCE OF type of the ASP parameter or PDU
field.

Base Constraints and Modified Constraints
The name of the modified constraint shall be a unique identifier.

The name of the base constraint which is to be modified shall be indi-
cated in the derivation path entry in the constraint header. This entry
shall be left blank for a base constraint.

A modified constraint can itself be modified. In such a case the Deriva-
tion Path indicates the concatenation of the names of the base and pre-
viously modified constraints, separated by dots (. ) A dot shall follow

the last modified constraint name.

If abase constraint is defined to have aformal parameter list, the fol-
lowing rules apply to all modified constraints derived from that base
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constraint, whether or not they are derived in one or several modifica-
tion steps:

1. Themodified constraint shall have the same parameter list asthe
base constraint. In particular, there shall be no parameters omitted
from or added to thislist

2. Theformal parameter list shall follow the constraint namefor every
modified constraint

3. Parameterized ASP parameters or PDU in a base constraint fields
shall not be modified or explicitly omitted in a modified constrain.

Intabular constraints Omit shall be denoted by dash (- ). In ASN.1 con-
straints Omit is denoted by OMIT.

If the ASP or PDU definition refersto a parameter or field specified as
being of metatype PDU then in acorresponding constraint the value for
that parameter or field shall be specified as the name of a PDU con-
straint, or formal parameter.

The Behaviour Description

Statementsin thefirst level of aternatives having no predecessor in the
root or local tree belong to, shall have the indentation value of zero.

Statements having a predecessor shall have the indentation value of the
predecessor plus one as their indentation value.

The parameters may provide PCOs, constraints, variables, or other such
items for use within the tree.

Test Case root trees shall not be parameterized.

Formal parameters may be of PCO type, ASPtype, PDU type, structure
type or one of the other predefined or Test Suite Types.

TTCN Test Events

In the simplest form, an ASP identifier or PDU identifier follows the
SEND symbol (! ) for eventsto be initiated by the LT or UT, or aRE-
CEIVE symbol ( ?) for eventswhich it ispossible for the LT or UT to
accept.
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If both aqualifier and an assignment are associated with the same event,
then the qualifier shall appear first.

Thetree header identifier used for local trees shall be unique within the
dynamic behaviour description in which they appear, and shall not be
the same as any identifier having a unique meaning throughout the test
suite.

TTCN Expressions

Theindex notation is used to refer to elements (bits) of the ASN.1 BIT-
STRING type. BITSTRING is assumed to be defined as SEQUENCE
OF { BOOLEAN}. If certain bits of aBITSTRING are associated with
an identifier (named bit) then either the dot notation or thisidentifier
shall be used to refer to the bit.

Where a parameter, field or element is defined to be atrue substructure
of atype defined in a Structured Typetable, areferenceto the elements
in the substructure shall consist of the reference to the parameter, field
or element identifier followed by adot and the identifier of the item
within that substructure.

Where a structure is used as a macro expansion, the elementsin the
structure shall be referred to as if it was expanded into the structure re-
ferring to it.

If aparameter, field or element isdefined to be of metatype PDU no ref-
erence shall be made to fields of that substructure.

The ATTACH Construct

Tree reference may be Test Step Identifiers or tree identifiers, where

1. A Test Step Identifier denotes the attachment of a Test Step that re-
sidesin the Test Step Library; the Test Step is referenced by its
unique identifier

2. A treeidentifier shall be the name of one of the treesin the current
behaviour description; thisis attachment of alocal tree.

Constraints may be passed as parametersto Test Steps. If the constraint
has aformal parameter list then the constraint shall be passed together
with an actual parameter list.
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When a parameterized tree is attached:

1. Thenumber of the actual parameters shall be the same as the num-
ber of formal parameters

2. Each actual parameter shall evaluate to an element of its corre-
sponding formal parameter type

Labels and the GOTO Construct

A GOTO to alabel may be specified within a behaviour tree provided
that the label is associated with the first of a set of aternatives, one of
which is an ancestor node of the point from which the GOTO isto be
made.

A GOTO shall beused only for jumpswithinonetreeg, i.e., withinaTest
Caseroot tree, a Test Step tree a Default tree or alocal tree. As a con-
sequence, each label used in a GOTO construct shall be found within
the same tree in which the GOTO is used.

L abels used within a tree shall be unique within atree.

The Constraints Reference
The actual parameter list shal fulfil the following:

1. thenumber of actual parameters shall be the same as the number of
formal parameters;
and

2. each actual parameter shall evaluate to an element of its correspond-
ing formal type.

Verdicts

A predefined variable called R is available in each Test Case to store
any Intermediate results. R can take the values pass, fail, inconc and
none. These values are predefined identifiers and as such are case sen-
sitive.

R shall not be used on the left-hand side of an assignment statement.

PASS or P, FAIL or Fand INCONC or | are keywords that are used in
the verdicts column only. The predefined identifiers pass, fail, inconc
and none are values that represent the possible contents of the pre-
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defined variable R. These predefined identifiers are to be used for test-
ing the variable R in behaviour lines only.

A Verdict shall not occur in corresponding to entries in the behaviour
tree which are any of the following: empty, an ATTACH construct, a
GOTO construct, an IMPLICIT SEND or aRETURN.

Default References
Test Cases or Test Steps shall not be referred to as Defaults.

The actual parameter list shal fulfill the following:

1. Thenumber of actual parameters shall be the same as the number of
formal parameters.

2. Each actual parameter shall evaluate to an element of its corre-
sponding formal type.

3. All variablesappearing inthe parameter list shall be bound whenthe
constraint isinvoked. (Thiswon’t be implemented.)

Formal Parameters

The formal parameter names which may optionally appear as part of the
following shall be uniquewithin that formal parameter list, and shall not
be the same as any identifier having a unique meaning throughout the
test suite.

A formal parameter name contained in the formal parameter list of alo-
cal tree shall header shall take precedence over aformal parameter
name contained in the formal parameter list of the Test Step in which it
is defined, within the scope of that local formal parameter list.

DataObjectReferences

A referenceto acomponent of one of thefollowing types: SEQUENCE,
SET and CHOICE is constructed using adot notation; i.e., appending a
dot and the name (component identifier) of the desired component to the
data object identifier; the component identifier shall be used if speci-
fied.
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Integer Type: Each identifier appearing in the NamedNumberList shall
be different.

BitSringType: The DefinedValue shall be areference to avalue of type
integer, or of atype derived from integer by tagging.

BitSringType: Each identifier appearing in the NamedNumberList
shall be different.

BitStringValue: Each identifier in BitStringValue shall be the same as
an identifier in the BitStringType sequence with which the value is as-
sociated.

SequenceType: The Type in the fourth dternative of the ElementType
(COMPONENTS OF) shall be sequence type.

SequenceType: If OPTIONAL or DEFAULT are present, the corre-
sponding value may be omitted from a value of the new type.

SequenceType: The identifiersin al NamedType sequence of the Ele-
mentTypeList shall be distinct.

SequenceType: The{} notation shall only be used if:

a) al ElementType sequences in the SequenceType are marked DE-
FAULT or OPTIONAL and all values are omitted

b) the type notation was SEQUENCE {}

SequenceType: There shall be one NamedV aluefor each NamedTypein
the SequenceTypewhichisnot marked OPTIONAL or DEFAULT, and
the values shall be in the same order as the corresponding NamedType
sequences.

SequenceOfType: Each Value sequencein the ValuelL ist shall bethe no-
tation for avalue of the Type specified in the SequenceOf Type.

SequenceOfType: The{} notation isused when there are no component
valuesin the sequence-of value.

SetType: The Typein thefourth alternative of the ElementType (COM-
PONENTS OF) shall be set type.

SetType: If OPTIONAL or DEFAULT are present, the corresponding
value may be omitted from a value of the new type.
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SetType: The identifiersin all NamedType sequence of the Element-
TypeL.ist shall be distinct.

SetType: The {} notation shall only be used if:

a) all ElementType sequencesin the SetType are marked DEFAULT or
OPTIONAL and all values are omitted

b) the type notation was SET {}

SetOfType: Each Vaue sequencein the Valuelist shall be the notation
for avalue of the Type specified in the SetOf Type.

SetOfType: The{} notation isused when there are no component values
in the set-of value.

ChoiceType: Theidentifiersin all NamedType sequences of the Alter-
nativeTypeList shall be distinct.

ChoiceType: If the NamedVa ue contains an identifier (in our case it
contains always), it shall be anotation for avalue of that typein the Al-
ternativeTypeL ist that is named by the same identifier.

SelectionType: Typeis a notation referencing the ChoiceType, and
identifier is theidentifier in the NamedType.

Subtype: When the SubtypeSpec notation follows the SelectionType
notation, the parent typeisthe SelectionType, not the Typein the Selec-
tionType notation.

Subtype: When the SubtypeSpec notation follows a set-of or sequence-
of type notation, it applies to the Type in the set-of or sequence-of no-
tation, not to the set-of or sequence-of type.
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