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Recommendation ITU-T Z.104 

Specification and Description Language –  

Data and action language in SDL-2010 

Summary 

Scope/Objective 

Recommendation ITU-T Z.104 defines the data features of the Specification and Description 

Language so that data definitions and expressions are well defined. Together with Recommendations 

ITU-T Z.100, ITU-T Z.101, ITU-T Z.102, ITU-T Z.103, ITU-T Z.105, ITU-T Z.106 and ITU-T Z.107, 

this Recommendation is part of a reference manual for the language. The language defined in this 

Recommendation partially overlaps features of the language included in Basic SDL-2010 in 

Recommendation ITU-T Z.101 and used in Comprehensive SDL-2010 in Recommendation 

ITU-T Z.102 and the features of Recommendation ITU-T Z.103. 

Coverage 

The Specification and Description Language has concepts for behaviour, data description and 

(particularly for larger systems) structuring. The basis of behaviour description is extended finite state 

machines communicating by messages. Data description is based on data types for values. The basis 

for structuring is hierarchical decomposition and type hierarchies. Though a distinctive feature of the 

Specification and Description Language is the graphical representation, the data and expression 

language is textual. This Recommendation covers the features of the language used to encode and 

decode data communicated by channels, define data types with values and operations and variables 

(including parameters) based on data types and expression actions that use the data types. This 

Recommendation does not always provide a canonical syntax, but by applying the Model descriptions 

given, a specification is transformed to Basic SDL-2010 defined in ITU-T Z.101 except in those cases 

where additional abstract syntax is added in this Recommendation. Object-oriented data in 

ITU-T Z.107 is an extension to this Recommendation. 

Applications 

The Specification and Description Language is applicable within standards bodies and industry. The 

main application areas for which the Specification and Description Language has been designed are 

stated in Recommendation ITU-T Z.100, but the language is generally suitable for describing reactive 

systems. The range of applications is from requirement description to implementation. The features of 

the language defined in Recommendation ITU-T Z.104 are essential for the data within a system. 

History 

Edition Recommendation Approval Study Group Unique ID* 

1.0 ITU-T Z.104 2004-10-07 17 11.1002/1000/2203 

2.0 ITU-T Z.104 2011-12-22 17 11.1002/1000/11391 

2.1  ITU-T Z.104 (2011) Amd. 1 2012-10-14 17 11.1002/1000/11758 

3.0 ITU-T Z.104 2016-04-29 17 11.1002/1000/12858 
 

Keywords 

Abstract data types, action language, C programming language binding, data, data types, encoding rules, 

Predefined package, SDL-2010, Specification and Description Language. 

____________________ 

* To access the Recommendation, type the URL http://handle.itu.int/ in the address field of your web 

browser, followed by the Recommendation's unique ID. For example, http://handle.itu.int/11.1002/1000/11

830-en. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 

telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 

Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 

operating and tariff questions and issuing Recommendations on them with a view to standardizing 

telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes 

the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 

prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 

telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 

mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 

Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other 

obligatory language such as "must" and the negative equivalents are used to express requirements. The use of 

such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve 

the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or 

applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of 

the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, 

protected by patents, which may be required to implement this Recommendation. However, implementers are 

cautioned that this may not represent the latest information and are therefore strongly urged to consult the TSB 

patent database at http://www.itu.int/ITU-T/ipr/. 

 

 

 

 ITU 2016 

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior 

written permission of ITU. 
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Introduction 

Status/Stability 

This Recommendation is part of the ITU-T Z.100 to ITU-T Z.107 series of Recommendations that 

give the complete language reference manual for SDL-2010. The text of this Recommendation is 

stable. For more details see Recommendation ITU-T Z.100. 
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Recommendation ITU-T Z.104 

Specification and Description Language –  

Data and action language in SDL-2010 

1 Scope and objective 

This Recommendation defines the data and action language features of the Specification and 

Description Language. The features defined in this document include: encoding and decoding of data 

communicated over channels, the definition of data types (including interfaces), the definition of 

variables (including parameters), the definition and application of operations, the evaluation of 

expressions and assignment of values to variables. Without these features the language would be of 

limited use. For this reason, even very simple specifications in the Specification and Description 

Language use ITU-T Z.104 features. Together with [ITU-T Z.100], [ITU-T Z.101], [ITU-T Z.102], 

[ITU-T Z.103], [ITU-T Z.105], [ITU-T Z.106] and [ITU-T Z.107], this Recommendation forms a 

reference manual for the language. 

1.1 Objective 

The objective of this Recommendation is to fully define the data related features of the Specification 

and Description Language (except [ITU-T Z.105] and [ITU-T Z.107] features). Some of the ITU-T 

Z.104 material is also in [ITU-T Z.100] and [ITU-T Z.101]. These definitions should be entirely 

consistent. The difference between the descriptions in [ITU-T Z.100] and [ITU-T Z.101] and the 

definition in Recommendation ITU-T Z.104 is that the former descriptions are overviews to enable 

data to be used with other features of SDL-2010, whereas the ITU-T Z.104 definition is intended to 

be complete (with the exception of definition of data types in ASN.1 modules and object-oriented – 

see [ITU-T Z.105] and [ITU-T Z.107] respectively). 

Recommendation ITU-T Z.104 also includes a mechanism for binding data definitions and actions 

expressed in the concrete syntax from other notations as described in Annex C to the abstract grammar 

and semantics of SDL-2010 and data binding in clause 7.2. By default the concrete grammar is as 

given in the main body of ITU-T Z.104 or [ITU-T Z.101], [ITU-T Z.102], [ITU-T Z.103], 

[ITU-T Z.105], [ITU-T Z.106] and [ITU-T Z.107]. 

1.2 Application 

This Recommendation is part of the reference manual for the Specification and Description 

Language.  

The use of data is so fundamental, that even the simplest specifications need some data language 

features. Therefore, it is almost certain that some features defined in Recommendation ITU-T Z.104 

will appear in any specification in SDL-2010. 
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2 References 

The following ITU-T Recommendations and other references contain provisions which, through 

reference in this text, constitute provisions of this Recommendation. At the time of publication, the 

editions indicated were valid. All Recommendations and other references are subject to revision; 

users of this Recommendation are therefore encouraged to investigate the possibility of applying the 

most recent edition of the Recommendations and other references listed below. A list of the currently 

valid ITU-T Recommendations is regularly published. The reference to a document within this 

Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T T.50]  Recommendation ITU-T T.50 (1992), International Reference Alphabet (IRA) 

(Formerly International Alphabet No. 5 or IA5)  Information technology  

7-bit coded character set for information interchange. 

[ITU-T X.680]  Recommendation ITU-T X.680 (2015) | ISO/IEC 8824-1:2015, Information 

technology – Abstract Syntax Notation One (ASN.1): Specification of basic 

notation. 

[ITU-T X.681]  Recommendation ITU-T X.681 (2015) | ISO/IEC 8824-2:2015, Information 

technology – Abstract Syntax Notation One (ASN.1): Information object 

specification. 

[ITU-T X.682]  Recommendation ITU-T X.682 (2015) | ISO/IEC 8824-3:2015, Information 

technology – Abstract Syntax Notation One (ASN.1): Constraint specification. 

[ITU-T X.683]  Recommendation ITU-T X.683 (2015) | ISO/IEC 8824-4:2015, Information 

technology – Abstract Syntax Notation One (ASN.1): Parameterization of 

ASN.1 specifications. 

[ITU-T X.690]  Recommendation ITU-T X.690 (2015) | ISO/IEC 8825-1:2015, Information 

technology – ASN.1 encoding rules: Specification of Basic Encoding Rules 

(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules 

(DER). 

[ITU-T X.691]  Recommendation ITU-T X.691 (2015) | ISO/IEC 8825-2:2015, Information 

technology – ASN.1 encoding rules: Specification of Packed Encoding Rules 

(PER). 

[ITU-T X.693]  Recommendation ITU-T X.693 (2015) | ISO/IEC 8825-4:2015, Information 

technology – ASN.1 encoding rules: XML Encoding Rules (XER). 

[ITU-T X.696]  Recommendation ITU-T X.696 (2015) | ISO/IEC 8825-7:2015, Information 

technology – ASN.1 encoding rules: Specification of Octet Encoding Rules 

(OER). 

[ITU-T Z.100]  Recommendation ITU-T Z.100 (2016), Specification and Description 

Language 2008 – Overview of SDL-2010. 

[ITU-T Z.101]  Recommendation ITU-T Z.101 (2016), Specification and Description 

Language – Basic SDL-2010. 

[ITU-T Z.102]  Recommendation ITU-T Z.102 (2016), Specification and Description 

Language – Comprehensive SDL-2010. 

[ITU-T Z.103]  Recommendation ITU-T Z.103 (2016), Specification and Description 

Language – Shorthand notation and annotation in SDL-2010. 

[ITU-T Z.105]  Recommendation ITU-T Z.105 (2016), Specification and Description 

Language – SDL-2010 combined with ASN.1 modules. 
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[ITU-T Z.106]  Recommendation ITU-T Z.106 (2016), Specification and Description 

Language – Common interchange format for SDL-2010. 

[ITU-T Z.107]  Recommendation ITU-T Z.107 (2016), Specification and Description 

Language – Object-oriented data in SDL-2010. 

[ITU-T Z.111]  Recommendation ITU-T Z.111 (2016), Notations and guidelines for the 

definition of ITU-T languages. 

[ISO/IEC 10646] ISO/IEC 10646:2012, Information technology – Universal Coded Character 

Set (UCS). 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: the definitions of [ITU-T Z.100] 

apply.  

3.2 Terms defined in this Recommendation 

3.2.1 decode (process): The process to construct an SDL-2010 data value from a text string or 

bit-pattern that is assumed to be an encoding of the SDL-2010 data value using the same encoding 

rules as those used in the decode. 

3.2.2 decoding: The result of a decode process. 

3.2.3 encode (process): The process of producing an encoding. 

3.2.4 encoding: The text string or bit-pattern resulting from the application of a set of encoding 

rules to an SDL-2010 data value. 

3.2.5 set of encoding rules: One of the sets of (ASN.1) encoding rules (defined in [ITU-T X.690], 

[ITU-T X.691], [ITU-T X.693] and [ITU-T X.696]) or the set of text encoding rules defined in 

clause 10.7.1 and Annex B of this Recommendation, or an implementation-dependant or 

application-dependant set of encoding rules defined by a procedure invoked according to this 

Recommendation (see clause 10.7). 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: the abbreviations defined in 

[ITU-T Z.100] apply. In addition the following abbreviation applies: 

ASN.1  Abstract Syntax Notation One (as defined in [ITU-T X.680], [ITU-T X.681], 

[ITU-T X.682] and [ITU-T X.683]). 

5 Conventions 

The conventions defined in [ITU-T Z.100] apply, which includes the conventions defined in 

[ITU-T Z.111]. 
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Where an abstract or concrete syntax rule is defined in this Recommendation with the same name as 

a rule in [ITU-T Z.101], [ITU-T Z.102] or [ITU-T Z.103], the rule given here replaces the rule in 

[ITU-T Z.101], [ITU-T Z.102] or [ITU-T Z.103]. Any Abstract grammar or Concrete grammar 

conditions, Semantics and Model defined on a named rule in [ITU-T Z.101], [ITU-T Z.102] or 

[ITU-T Z.103] apply to the redefined rule, unless specifically defined otherwise in this 

Recommendation. Any contradiction between [ITU-T Z.101] or [ITU-T Z.102] or [ITU-T Z.103] and 

this Recommendation is an error in the definition of SDL-2010 that needs to be resolved by further 

study. 

Some numbered clauses are included so that this Recommendation has the general structure and 

numbering of [ITU-T Z.101], and in the text the feature is as described in [ITU-T Z.101]. Any 

extensions described in [ITU-T Z.102] or [ITU-T Z.103] are also allowed. 

6 General rules 

The general rules of [ITU-T Z.101], [ITU-T Z.102] and [ITU-T Z.103] apply. 

However, <operation definition> is an alternative textual concrete syntax to <operation diagram> and 

therefore defines a scope unit. 

7 Organization of Specification and Description Language specifications 

7.1 Framework 

The framework of specifications is as defined in [ITU-T Z.101]. 

7.2 Package 

Concrete grammar 

<package use clause> ::= 

  [ <data binding> ] 

  use <package identifier> [ / <definition selection list>] <end> 

<data binding> ::= 

  default  <package identifier> 

The <package use clause> of Basic SDL-2010 is extended to include an optional <data binding>. 

Each diagram that uses the native SDL-2010 defined concrete syntax for data and actions implicitly 

or explicitly includes default Predefined in its <package use clause>. If the language <data 

binding> implicitly or explicitly includes a package defined in Annex C for language binding, each 

rule identified in Annex C as a concrete syntax variation replaces the rule of the same name wherever 

it is used, and the rule represents the abstract grammar as defined in Annex C. Each diagram that uses 

a particular syntax linked to a package name by a language <data binding>, implicitly or explicitly 

includes a <data binding> for that package name in its <package use clause>. A referenced diagram 

that is logically included in another diagram implicitly includes the <data binding> of the enclosing 

diagram, unless a different <data binding> is given. Therefore it is only usually necessary to give the 

<data binding> for the package for the system type or for the <system specification>. 

If the language <data binding> is omitted for the diagram and enclosing diagrams, the implicit 

language <data binding> is default Predefined if not otherwise specified. It is allowed to specify 

the implicit <data binding> by means such as analysis directives or tool features not defined by 

SDL-2010, but the concrete grammar including how it represents the SDL-2010 abstract grammar 

shall be one of the concrete grammars defined in Annex C. 
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Model 

When an ASN.1 module is used as a package, and a <definition selection> in the <package use 

clause> referring to the ASN.1 has the <selected entity kind> interface and the <name> is the name 

of a CHOICE data type, there is an implied interface. This implied interface has the same name as 

the CHOICE and defines signals equivalent to the CHOICE alternatives. 

7.3 Referenced definition 

The concrete syntax is extended to include operations that are defined textually. 

Concrete grammar 

<definition> ::= 

  <macro definition> 

 | <procedure definition> 

 | <operation definition> 

The <definition> of [ITU-T Z.103] is extended to include <operation definition>. Each <operation 

definition> shall have corresponding <operation reference> in the associated <package diagram> or 

<system specification>. 

8 Structural concepts 

The structural concepts are as defined in [ITU-T Z.101] with the addition of the optional identification 

of a set of encoding rules for gates and channels. Otherwise, the structural concepts are as defined in 

[ITU-T Z.101]. 

8.1 Types, instances and gates 

This Recommendation adds the optional identification of a set of encoding rules to the definition of 

gates. 

8.1.1 Structural type definitions 

The structural type definitions are as defined in [ITU-T Z.101]. 

8.1.2 Type expressions 

Type expressions are as defined in [ITU-T Z.101]. 

8.1.3 Abstract types 

Abstract types are as defined in [ITU-T Z.102]. 

8.1.4 Gates with encoding rules 

A gate is allowed to have a set of encoding rules. An output of signal from an agent via the gate is 

encoded as specified by the set of encoding rules. Information received via the gate is decoded 

according to the set of encoding rules. If no specific set of encoding rules is given, the encoding is 

not defined by the SDL-2010 specification. 

A gate definition defines an anonymous choice data type, which is not described in Basic SDL-2010. 

Abstract grammar 

Gate-definition :: Gate-name 

  [ Encoding-rules ] 

  In-signal-identifier-set 

  Out-signal-identifier-set 

Basic SDL-2010 is extended to allow Gate-definition to have Encoding-rules. 
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6 Rec. ITU-T Z.104 (04/2016) 

If an external channel with a set of Encoding-rules is connected to the gate of an agent or composite 

state, the Encoding-rules of the Gate-definition for the gate shall be the same as the Encoding-rules 

for the channel. There shall be, at most, one such channel connected to the gate and the signals 

conveyed in a direction for the gate shall be the same as the signals conveyed in the corresponding 

direction in the channel. 

If an internal channel of an agent or agent type is connected to the gate of the agent or agent type that 

has a Gate-definition with a set of Encoding-rules, the Encoding-rules of the channel shall be the 

same. The signals conveyed in a direction for the gate shall be the same as the signals conveyed in 

the corresponding direction in the channel. More than one such internal channel is allowed. 

Concrete grammar 

<gate definition> ::= 

 {  { <gate symbol 1> | <inherited gate symbol 1> } 

   is associated with  
    { <gate> [ <encoding rules> ] [ <signal list area> ] } set 

  | { <gate symbol 2> | <inherited gate symbol 2> } 

   is associated with  
    { <gate> [ <encoding rules> ] [ <signal list area> <signal list area> ] } set 

 } [ is connected to <endpoint constraint> ] 

Shorthand SDL-2010 <gate definition> is extended to include <encoding rules>. 

A specification of <encoding rules> that is associated with an <inherited gate symbol 1> or <inherited 

gate symbol 2> shall specify the same set of Encoding-rules as the Encoding-rules of the 

corresponding gate definition in the supertype if that gate has Encoding-rules. If there is no set of 

<encoding rules> that is associated with an <inherited gate symbol 1> or <inherited gate symbol 2>, 

and there is a set of Encoding-rules for the gate in the supertype, the inherited gate has this set of 

Encoding-rules. If there is no set of Encoding-rules for the gate in the supertype, the presence and 

value of the inherited gate Encoding-rules is determined by the presence and value of the <encoding 

rules>. 

NOTE  To keep the language grammar simple only one <encoding rules> is allowed for a bi-directional 

channel (<gate symbol 2> or <inherited gate symbol 2>); therefore, if a different encoding is required in each 

direction, the communication has to be specified by two gates that each carry signals in one direction and each 

connected to a different channel. 

<interface gate definition> ::= 

  { <gate symbol 1> | <inherited gate symbol 1> } 

  is associated with { <interface identifier> [ <encoding rules> ] } 

  [ is connected to <endpoint constraint> ] 

Shorthand SDL-2010 <interface gate definition> is extended to include <encoding rules>. 

<as gate> ::= 

 as gate <gate identifier> 

A <gate definition> defines a Data-type-definition of a choice data type with a unique anonymous 

Sort name in the context that the Gate-definition is visible. A <basic sort> that is <as gate> 

where <gate identifier> identifies the Gate-definition represents this Data-type-definition. The 

Data-type-definition is equivalent to defining a choice data type with a <choice of sort> for each 

distinct Signal-definition identified by the In-signal-identifier-set and Out-signal-identifier-set. Each 

<choice of sort> has as its <field sort> the data type denoted by <as signal> for the identified signal 

definition (the NULL sort for a signal without parameters; otherwise a structure data type with an 

anonymous unique name – for an identified signal signal_id with parameters the <choice of sort> 

has a <field sort> with identity as denoted by as signal signal_id). If an identified 

Signal-definition has a name distinct from any other identified distinct Signal-definition, the <choice 

of sort> has the same <field name> as the name of the corresponding identified signal. If an identified 

Signal-definition has the same name as another identified Signal-definition, the <choice of sort> has 
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<field name> with the same name as the anonymous unique name for the <as signal> structure data 

type. 

Semantics 

The set of Encoding-rules of a Gate-definition of an agent type or composite state type corresponds 

to the set of Encoding-rules of the channel in the enclosing scope in (the set of) instance 

specifications. 

Model 

The set of Encoding-rules of a Gate-definition of the implied agent type of an <agent diagram> (or the 

implied composite state type of a <composite state diagram>) is the same as the set of Encoding-rules 

of the external channel (explicit or implied) from which the Gate-definition is derived. There is no 

Encoding-rules item in this Gate-definition if there is none in the external channel. 

The set of Encoding-rules of an implied Gate-definition of a system Agent-type-definition (whether 

defined by a <system type diagram> or implied from a <system diagram>) is the same as the set of 

Encoding-rules of the internal channel (explicit or implied) from which the Gate-definition is derived. 

There is no Encoding-rules item in this Gate-definition if there is none in the internal channel.  

If an explicit <gate on diagram> is given for the <system type diagram>, the set of Encoding-rules of 

the corresponding Gate-definition of the Agent-type-definition is determined by the <encoding rules> 

of the <gate on diagram> if the <encoding rules> is present. If the <encoding rules> is absent, the set 

of Encoding-rules is determined from the internal channel in the same way as for an implied 

Gate-definition. 

8.2 Type references and operation references 

Type references are as defined in [ITU-T Z.101]. 

NOTE – A <gate property area> in a type reference is a <gate definition> or <interface gate definition> and 

therefore optionally contains an <encoding rules> specification, which has to be consistent with the definition 

given with the type. 

Concrete grammar 

<operation kind> ::= 

  { operator | method } 

Basic SDL-2010 <operation kind> is extended to allow an operation to be a method. 

8.3 Context parameters 

Context parameters (including gate context parameters) are as defined in [ITU-T Z.102]. 

NOTE  When a gate in parameterized type is defined by a formal context parameter, the set of encoding rules 

of the gate in a specialized type used to define instances will be determined by the actual gate definition 

identified by the actual context parameter. 

8.4 Specialization 

Specialization is as defined in [ITU-T Z.102] with the additional rules for shorthand notation in 

[ITU-T Z.103]. 

9 Agents 

Agents are as defined in [ITU-T Z.101] or as in [ITU-T Z.102] or [ITU-T Z.103], if they are being 

used. 
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10 Communication 

Encoding of data extends the definition of channels and connections.  

10.1 Channel 

A channel connecting two agents determines the encoding (if any) to be used for communication 

between the agents. A channel that is connected to the environment of an agent has the encoding 

defined (if any) for that gate connecting it with the environment. 

A channel definition defines an anonymous choice data type, which is not described in 

Basic SDL-2010. 

Abstract grammar 

Channel-definition :: Channel-name 

  [ Encoding-rules ] 

  [NODELAY] 

  Channel-path-set 

The Originating-gate or Destination-gate shall have the same Encoding-rules as the 

Channel-definition. If the Channel-definition has no Encoding-rules, neither the Originating-gate nor 

Destination-gate shall have Encoding-rules. 

NOTE 1  In the Concrete grammar it is allowed to omit the <encoding rules> if the channel is connected to 

gates with encoding, and the Encoding-rules derived from the gates are as described in the Model below. 

Concrete grammar 

<channel definition area> ::= 

  <channel symbol 1> 

  is associated with 
   { [<channel name> [ <encoding rules> ] ] [<signal list area>] } set 

  is connected to { 

   {   <agent area> | <state machine area> | <gate on diagram> 

    | <external channel identifiers> } 

   {   <agent area> | <state machine area> | <gate on diagram> 

    | <external channel identifiers> } } set 

 | <channel symbol 2> 

  is associated with 
   { [<channel name> [ <encoding rules> ] ] [<signal list area>] [<signal list area>] } set 

  is connected to { 

   {   <agent area> | <state machine area> | <gate on diagram> 

    | <external channel identifiers> } 

   {   <agent area> | <state machine area> | <gate on diagram> 

    | <external channel identifiers> } } set 

Shorthand SDL-2010 <channel definition area> is extended to allow <encoding rules> to be specified 

for a channel. 

NOTE 2  To keep the language grammar simple only one <encoding rules> is allowed for a bi-directional 

channel (<channel symbol 2>; therefore if a different encoding is required in each direction, the 

communication has to be specified by two channels that each carry signals in one direction. 

<as channel> ::= 

 as channel <channel identifier> 

A Channel-definition implicitly defines a Data-type-definition of a choice data type with a unique 

anonymous Sort name in the context that the Channel-definition is visible. A <basic sort> that is 

<as channel> where <channel identifier> identifies the Channel-definition represents this 

Data-type-definition. The Data-type-definition is equivalent to defining a choice data type with a 

<choice of sort> for each distinct Signal-definition identified by each Signal-identifier-set of the 

Channel-path-set. The <field name> and <field sort> for each <choice of sort> is determined in the 
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same way as a <choice of sort> for each distinct Signal-definition of the Data-type-definition defined 

by a <gate definition>. 

Semantics 

The Encoding-rules of a Channel-definition connected to a set of instance specifications is used in 

the behaviour of the instances. 

Model 

If the <encoding rules> item is omitted and the <channel symbol 1> or <channel symbol 2> is 

connected to a <gate on diagram> with <encoding rules>, the Channel-definition has the same 

Encoding-rules as the Gate-definition of the <gate on diagram>. If the Gate-definition has no 

Encoding-rules, the Channel-definition has no Encoding-rules. 

Implicit channels have no Encoding-rules if the gates they are connected to have no Encoding-rules; 

otherwise, the implicit channel has the same Encoding-rules as each of the gates. 

NOTE 3  If the channel is connected to the frame of the enclosing diagram and there is no <gate on diagram>, 

this represents a connection. 

10.2 Connection 

Model 

The Encoding-rules of an implicit gate of a connection is the same as the connected external channel. 

A channel without an <encoding rules> (or an implicit channel) that is connected to a gate that has 

an Encoding-rules has the same Encoding-rules. 

10.3 Signal 

Signal is extended so that a signal definition introduces a structure data type (optionally with field 

names) and use of a structure data type to define the sorts of the signal. 

Concrete grammar 

<signal definition> ::= 

  <type preamble> 

  <signal name> 

  [<formal context parameters>] 

  [<virtuality constraint>] 

  [<specialization>] 

  [<sort list> | <named fields sort list> | struct <sort identifier>] 

Comprehensive SDL-2010 <signal definition list> is extended to allow a <named fields sort list>. 

The <sort identifier> of struct <sort identifier> of a <signal definition> shall identify the sort of a 

structure data type. 

In a <signal definition>, a <sort identifier> (after struct) adds an Aggregation-kind and 

Sort-reference-identifier for each field of the structure as the Aggregation-kind and Sort-reference-

identifier of a Signal-parameter to the end of the Signal-parameter list of the Signal-definition. The 

Aggregation-kind for a Signal-parameter corresponding to a field is the same as the 

Result-aggregation for the operator to obtain the value of that field. The Sort-reference-identifier for 

a Signal-parameter corresponding to a field is the same as the Operation-result for the operator to 

obtain the value of that field. 

<named fields sort list> ::= 

  [<visibility>] 

   ( [<visibility>] <aggregation kind> <field name> <sort> 

    { , [<visibility>] <aggregation kind> <field name> <sort>}* ) 
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Each <aggregation kind> and <sort> in a <named fields sort list> of the <signal definition> adds the 

corresponding Aggregation-kind and Sort-reference-identifier of a Signal-parameter to the end of the 

Signal-parameter list of the Signal-definition. 

<as signal> ::= 

  as signal  <signal identifier> 

A <signal definition> that defines a Signal-definition with an empty Signal-parameter list (a signal 

definition> without a <sort list> or <named fields sort list> or struct <sort identifier>), defines in the 

same context as the Signal-definition a Syntype-definition with a unique anonymous Syntype-name, 

NULL, as the Parent-sort-identifier, and empty Range-condition and no Default-initialization. In this 

case, an <as signal> (for the signal definition) when used as a <basic sort> denotes the data type NULL. 

A <signal definition> that defines a Signal-definition with a non-empty Signal-parameter list defined 

by a <sort list> or <named fields sort list>, defines in the same context as the Signal-definition a 

Data-type-definition for a structure data type with a unique anonymous Sort name. In this case, an 

<as signal> (for the signal definition) when used as a <basic sort> denotes the Sort of the Data-type-

definition. The Data-type-definition is equivalent to defining a structure data type with an optional 

<field> for each <aggregation kind> and <sort> item (in order) of the <sort list> or <named fields 

sort list>, where the <aggregation kind> and <field sort> is the same as those of the <sort list> or 

<named fields sort list>. If the <signal definition> has a <sort list>, each field has a unique anonymous 

name and therefore has to be identified using a <field number> and the field present operation is not 

accessible because its name is unknown. If the <signal definition> has a <named fields sort list>, each 

<field> has the name given by the <field name> of the <named fields sort list> item. If there is 

<visibility> before the bracketed list of <named fields sort list> items, this is equivalent to <visibility> 

before the keyword struct of a <structure definition>. If there is <visibility> before the <aggregation 

kind> and <field name> of a <named fields sort list> item, this is equivalent to <visibility> in the 

<fields of sort> of a <structure definition>. The meaning of <visibility> in <fields of sort> and 

<structure definition> is explained in clause 12.1.8.4. 

For a <signal definition> that defines a Signal-definition with a non-empty Signal-parameter list 

defined by struct <sort identifier>, an <as signal> (for the signal definition) when used as a <basic 

sort> denotes the same Sort as the <sort identifier> of struct <sort identifier>. 

10.4 Signal list area 

Signal list area is as defined in [ITU-T Z.101] and as in [ITU-T Z.102] and [ITU-T Z.103] if those 

are being used. 

10.5 Remote procedures 

Remote procedures are as defined in [ITU-T Z.102]. 

10.6 Remote variables 

Remote variables are as defined in [ITU-T Z.102]. 

10.7 Communication path encoding rules, encode and decode 

The set of encoding rules specifies which set of encoding rules is used to encode and decode data 

conveyed by a particular channel or gate. 

Abstract grammar 

Encoding-rules :: Rules-identifier 

Encoding-expression :: Signal-identifier 

  [Expression]* 

  Encoding-path 
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Encoding-path :: {  Gate-identifier |  

   | Data-type-identifier Rules-identifier 

  } 

Decoding-expression :: Expression 

  Encoding-path 

Rules-identifier :: Literal-identifier 

The Rules-identifier shall be one of the literal identifiers of the data type Encoding (see below in 

Semantics). If the actual rule identified corresponds to an encoding defined in [ITU-T X.690], 

[ITU-T X.691], [ITU-T X.693] and [ITU-T X.696], the set of signals carried by an Encoding-path 

shall correspond to elements of an ASN.1 CHOICE type that is carried by the channel, or the channel 

shall define a choice type that is equivalent to an ASN.1 CHOICE type. The Encoding-path and 

ASN.1 CHOICE type correspond in one direction if each signal name corresponds to a CHOICE 

name and for each signal the (single) parameter of the signal is the same as the data type of the 

corresponding CHOICE. 

The data type Encoding shall be the Predefined data type Encoding or a data type with the name 

Encoding that is a specialization (direct or indirect) of the Predefined data type Encoding. The 

specialization shall only add literal names to the Predefined data type Encoding and shall not change 

any other properties. 

If the Rules-identifier corresponds (by Name) to an Encoding literal defined in the package 

Predefined, built-in procedures implied by the standardized sets of encoding rules are invoked (and 

other procedures – even if visible with names corresponding as below – are ignored).  

If the Rules-identifier corresponds to an additional literal added to a specialization of the predefined 

data type Encoding, there shall be a visible procedure with the appropriate signature for each 

invocation (implicit or explicit) of the Encoding-expression or Decoding-expression. 

The name of the procedure for encode is the name encode concatenated with the name of an 

additional Encoding literal (for example, encodemyprotocol where the additional Encoding literal 

is myprotocol). This procedure shall have one parameter of the implicit choice type for the relevant 

path for the invocation (see below in Semantics). The procedure shall return a Charstring, 

Bitstring or Octetstring. 

The name of the procedure for decode is the name decode concatenated with the name of an 

additional Encoding literal (for example, decodemyprotocol where the additional Encoding literal 

is myprotocol). This procedure shall have one parameter of the same type (Charstring, Bitstring 

or Octetstring) as the corresponding procedure for encode, and shall return the choice type for the 

relevant path for the invocation (see below in Semantics). 

Each encode or decode procedure shall be functional (that is, it shall not contain states and shall not 

change the value of any variable external to the procedure when it is interpreted). 

The length of the optional Expression list of an Encoding-expression shall be the same as the number 

of Sort-reference-identifiers in the Signal-definition denoted by the Signal-identifier. 

Each Expression in an Encoding-expression shall be sort compatible to the corresponding 

(by position) Sort-reference-identifier in the Signal-definition denoted by the Signal-identifier. 

For a Gate-identifier of an Encoding-path of an agent's Encoding-expression, the gate shall be a gate 

of the agent or reachable via a channel with the Signal-identifier of the Encoding-expression from the 

agent, and the Out-signal-identifier-set of the gate shall include the Signal-identifier. 

The Data-type-identifier of an Encoding-path shall identify an Interface-definition. 

For an Encoding-path of an Encoding-expression with a Data-type-identifier that identifies an 

Interface-definition, the Signal-identifier shall identify one of the signals defined or inherited by the 

interface identified. 
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The Expression in a Decoding-expression shall be compatible with the sort generated by an 

Encoding-expression using the same Encoding-path in a context where the context of the 

Decoding-expression is reachable via the Encoding-path. 

Concrete grammar 

<encoding rules> ::= 

  encode <rules identifier> 

<rules identifier> ::= 

  <literal> 

<encoding expression> ::= 

  encode { <signal identifier> [ <actual parameters> ] | <expression> } 

   [ <encoding path> ] 

<encoding path> ::= 

  as {   [ channel ] <channel identifier> 

   | [ gate ] <gate identifier> 

   | [ interface ] <interface identifier> with <rules identifier> } 

<decoding expression> ::= 

  decode <expression> [ <encoding path> ] 

The set of encoding rules of the path identified by the <channel identifier> or <gate identifier> (or in 

the case of an <interface identifier>, by the <rules identifier>) is used. A <channel identifier> in an 

<encoding path> is a shorthand that represents a (possibly anonymous) gate. 

If an <encoding expression> contains an <expression> (rather than a signal), the actual signal is 

derived from the <expression> as described in the model below. The sort of the <expression> shall 

be the sort of the choice data type corresponding to the set of signals for the <encoding path>: 

normally the choice data type defined for the channel, gate or interface. 

The <encoding path> shall only be omitted from <encoding expression> if there is exactly one path 

(channel or gate) with encoding for output of the signal in the context of the <encoding expression> 

and, in this case, the encoding for that path is used. 

The <encoding path> shall only be omitted from <decoding expression> if there is exactly one path 

(channel or gate) with encoding for input in the context of the decoding expression and, in this case, 

the encoding for that path is used. 

The <interface identifier> and <rules identifier> of an <encoding path> represents the Data-type-

identifier and Rules-identifier of an Encoding-path. 

Semantics 

The Encoding-rules item determines the set of rules used to change the implementation-dependent 

encoding for internal data: 

– either to a standardized implementation-independent encoding (for one of the data type 

Encoding literals text to OER, or PER as a synonym for APER), 

– or to a defined implementation or application encoding (for a literal added to a specialization 

of the data type Encoding). 

Encode is invoked whenever a signal is output via a path with a set of encoding rules specified and 

the corresponding encode procedure is called. When a signal is input from such a path, decode of the 

data into the internal encoding is invoked by calling the corresponding decode procedure. This encode 

and decode therefore has no impact on the semantics of SDL, as defined in [ITU-T Z.101], but 

requires specific encoding of signals for the specified paths and, therefore, enables different parts of 

the system to be implemented separately. 

When an Encoding-expression or Decoding-expression is interpreted, the appropriate procedure is 

called. 
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Encode relative to the set of encoding rules for a path is invoked in an Encoding-expression to produce 

a Charstring, Bitstring or Octetstring depending on the context and the set of encoding rules 

used. The Charstring, Bitstring or Octetstring produced by encode is decoded by a 

Decoding-expression using the same set of encoding rules for the same path. The set of encoding 

rules of the encoding path identified by the Gate-identifier or Rules-identifier (after an interface 

Data-type-identifier) is used. 

For an Encoding-expression, the data is encoded as if it were going to be output on that path. The 

result is a data type corresponding to the set of encoding rules for the path. 

For a Decoding-expression, the data is decoded as if it had been received on the specified path. The 

result is an expression corresponding to the implicit data type for input from that channel in the decode 

context as defined below. If decoding fails, the InvalidReference exception is raised. 

For a channel, gate or interface that conveys the signals signal1, signal2 and signal3, a choice 

data type with a unique, anonymous name is defined that corresponds to the SDL-2010: 
value type UniqueAnon /* representing the unique anononymous name */ 

{ choice  

         signal1 as signal signal1;  

         signal2 as signal signal2;  

         signal3 NULL; 

} 

where 
as signal signal1 

represents the structure data type with a unique, anonymous name 
         value type signal1UniqueAnon 

         { struct  

            Ua11 Sort11 optional; 

            Ua12 Sort12 optional; 

            Ua13 Sort13 optional; 

            /* ... and so on for each parameter of signal1 */ 

          } ; 

as a consequence of the signal definition 
         signal signal1 (Sort11, Sort12, Sort13 /* ... and so on */); 

and Ua11, Ua12 and Ua13 are unique, anonymous field names for the structure data type, and similarly 
as signal signal2 

represents the structure data type with a unique, anonymous name 
         value type signal2UniqueAnon 

         { struct  

            Ua21 Sort21 optional; 

            Ua22 Sort22 optional; 

          } ; 

as a consequence of the signal definition 
         signal signal2 (Sort21, Sort22); 

and signal3 is defined by 
         signal signal3; 

The anonymous identifier of the choice data type associated with a path is denoted by the as channel 

<channel identifier> or as gate <gate identifier> for the path, so that a legal variable declaration is: 
 dcl message as gate user_input; 

where user_input is the name of a channel or gate with encoding and a valid assignment is: 
 message := decode encoded_value as user_input; 

Similarly, the anonymous identifier of the data type associated with an interface is denoted by the as 

interface <interface identifier>, so that a legal variable declaration is: 
 dcl if_message as interface user_interface; 

where user_interface is the name of an interface and a valid assignment (assuming the information 

was encoded using PER) is: 
 if_message := decode encoded_value as user_interface with PER; 

The enumerated data type for the standardized set of encoding rules is defined in the package 

Predefined (see clause 14). 
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Model 

If an <encoding expression> contains an <expression>, the choice present is determined from the 

expression, and the signal with the same name as the choice is output with the values of the signal 

parameters given by the expression. 

If an <encoding path> contains a <channel identifier>, this is transformed to the (possibly 

anonymous) <gate identifier> for the gate of the identified channel nearest to the agent containing the 

<encoding path>. 

10.7.1 The set of text encoding rules 

The set of text encoding rules is provided so that it is possible to convey information on 

communication paths by means of text strings between elements in the system, and between the 

system and the environment. The encoding of characters is not defined. Though the text strings are, 

in general, readable by humans, that is not the purpose of the text encoding rules. 

Semantics 

If the set of encoding rules is specified as text the result of an encoding is a Charstring. 

The actual string is determined as follows: 

– LEFT CURLY BRACKET and RIGHT CURLY BRACKET { } delimit the values of data 

types and show where the values start and stop, except where they occur within the encoding 

of a Charstring in which case they represent the actual <left curly bracket> or <right curly 

bracket> characters of [ITU-T Z.101]; 

– COMMA characters are used to delimit elements within a list (for example, in a struct 

encoding); 

– Otherwise the actual string of characters is determined for each data type as defined in Annex 

B and illustrated as the 'Generated Charstring' in the examples in Annex B. 

A complete signal is encoded as a list of values and is treated as a choice encoding of the data type 

for the path with encoding. 

The full details of text encoding are given in Annex B. 

10.7.2 The sets of encoding rules standardized in the ITU-T X.69x series 

The use of one of the names BER, CER, DER, PER, APER, UPER, CAPER, CUPER, BXER, CXER, EXER or OER 

(corresponding to [ITU-T X.690], [ITU-T X.691], [ITU-T X.693] and [ITU-T X.696] encoding rules 

– see Semantics in clause 10.7 above and clause 14.17 below) shall only be specified if the signals 

carried by the path or included in the interface are defined by an ASN.1 CHOICE data type or are 

able to be expressed as an ASN.1 CHOICE data type. The values are encoded according to this data 

type treated as an ASN.1 ABSTRACT-SYNTAX. 

NOTE – Whether it is possible to express a set of signals not defined by an ASN.1 CHOICE as an ASN.1 

CHOICE is not currently further defined. 

11 Behaviour 

11.1 Start 

Start is as defined in [ITU-T Z.101]. 
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11.2 State 

Semantics 

If during the consideration of the signals on the input port, the signal being considered does not 

correspond to any of the signals valid for any of the states of the agent because it is not possible to 

decode the message received (as in clause 10.7) to a valid signal, the InvalidReference exception 

is raised. 

11.3 Input 

Input is extended to allow a choice value to be stored for the signal that was input, and is also extended 

so that it is possible to store signals received on paths with encoding in the encoded form. 

If an <encoded input> is given for a path (a channel or gate), the messages received from that path 

are received and stored in the variable given in their encoded form. It is allowed to specify these 

signals in other inputs or saves of the same state only if a <via path> is specified. Although the model 

given below describes the signals as first being decoded and then encoded again, it is expected that 

real implementations will optimize this to copying the encoded value to the variable given in the 

<encoded input>. 

Abstract grammar 

Input-node :: [ Priority-name ] 

  Signal-identifier  [Gate-identifier] 

  [Provided-expression] 

  [ In-choice ] 

  [Variable-identifier]* 

  Transition 

The Input-node of Comprehensive SDL-2010 is extended to include an optional In-choice to allow 

the storing of the signal value. 

In-choice :: Variable-identifier 

The Variable-identifier of an In-choice shall have a choice data type that includes a field for the signal 

type of the Signal-identifier. 

Concrete grammar 

<input list> ::= 

  <stimulus> [ <in choice> ] [ <priority clause> ] 

   { , <stimulus> [ <in choice> ]  [ <priority clause> ] }* 

 | <asterisk input list> [ <in choice> ] [ <priority clause> ] 

 | <encoded input> 

The <input list> syntax of Comprehensive SDL-2010 is extended to allow the storing the signal value 

according to an <in choice> and to allow an <encoded input>. 

<in choice> ::= 

 in { <choice variable> | <signal expression> } 

The <choice variable> of an <in choice> shall have a choice data type that includes fields where all 

the signals that are mentioned in the <stimulus> are covered: that is, for each signal (for example, 

with the identity signal_id) there shall be a field with the unique name denoted by an <as signal> 

for the signal (as signal signal_id) and the data type defined by <as signal> for the signal 

(as signal signal_id). 

A <signal expression> of a <in choice> represents the implicit anonymous choice variable of the 

agent with the choice data type that is capable of holding any of the values of signals in the valid 

input signal set of the agent. 
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16 Rec. ITU-T Z.104 (04/2016) 

NOTE 1 – If the <encoding path> is specified by an <interface identifier> with <rules identifier>, because the 

<encoded input> is transformed into inputs for the signals of the identified interface, no other input or save of 

the state is allowed to mention the same signals. 

<encoded input> ::= 

 encode <variable> [ <encoding path> ] 

If the <encoding path> is omitted from <encoded input>, there shall be exactly one path with encoding 

leading to the context of the input that has a set of encoding rules that produces the sort (Charstring, 

Octetstring or Bitstring) of the <variable>. Otherwise the <encoding path> shall have a set of 

encoding rules that produces the sort (Charstring, Octetstring or Bitstring) of the <variable>. 

Semantics 

If the signal specified in the input is received via a channel that has a set of encoding rules specified, 

the signal is decoded according to that set of encoding rules. 

If the Input-node has an In-choice, the values conveyed by signal are assigned to the choice variable. 

The field of the choice variable corresponding to the signal (the choice field) receives the signal: that 

is, each value conveyed by the signal is assigned to the corresponding field of the choice field. If the 

signal conveys no values, there is an assignment of NULL to the field of the choice variable 

corresponding to the signal. 

Model 

When applying the model for <asterisk input list>, the <in choice> is added after each <stimulus>. 

When applying the model for an <interface identifier> as a <signal list item> of a <stimulus> the <in 

choice> is added after each <stimulus>. 

If the <encoding path> is omitted from <encoded input>, the encoding path is the unique path for the 

<encoded input>. 

For each of the signals that are receivable from the gate or channel specified in an <encoded input>, 

there is an implied input with a <via path> for the gate or channel. For each of the signals of an 

interface identified by an <interface identifier> of an <encoding path> of an <encoded input>, there 

is an implied input for the signal. 

NOTE 2 – If the <encoding path> is specified by an <interface identifier> with <rules identifier>, because the 

<encoded input> is transformed into inputs for the signals of the identified interface, no other input or save of 

the state is allowed to mention the same signals. 

Each implied input for <encoded input> is equivalent to assigning the values conveyed by the signal 

to implicit local variables of appropriate types followed by transformed transition that is an implied 

task followed by the original transition for the <encoded input>. The implied task assigns the 

<variable> the value of an encoding expression for the signal and values received from the implicit 

variables using the set of encoding rules for the path of the <encoded input>. 

11.4 Priority input 

Priority input is as defined in [ITU-T Z.102] and is not allowed to contain an <encoded input>. 

11.5 Continuous signal 

Continuous signal is as defined in [ITU-T Z.102]. 

11.6 Enabling condition 

Semantics 

If the signal specified is received via a channel that has a set of encoding rules specified, the signal is 

decoded according to that set of encoding rules. 
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11.7 Save 

Save is as defined in [ITU-T Z.101]. 

11.8 Implicit transition 

Implicit transition is as defined in [ITU-T Z.101]. 

11.9 Spontaneous transition 

Spontaneous transition is as defined in [ITU-T Z.101]. 

11.10 Label 

Label is as defined in [ITU-T Z.101]. 

11.11 State machine and composite state 

State machine and composite state are as defined in [ITU-T Z.101]. 

11.12 Transition 

Transition is as defined in [ITU-T Z.101]. 

11.13 Action 

11.13.1 Task 

Task is as defined in [ITU-T Z.101]. 

11.13.2 Create 

Create is as defined in [ITU-T Z.101]. 

11.13.3 Procedure call 

Procedure call is as defined in [ITU-T Z.101]. 

11.13.4 Output 

If an <expression output> is given for a path (a channel or gate), the expression is a choice value used 

to derive the signal to output. The choice sort corresponds to the set of signals for the path. 

If an <encoded output> is given for a path (a channel or gate), the expression given is used as the 

signal to output. In the model given below the expression is decoded to check the signal being sent. 

Abstract grammar 

Output-node :: { Signal-identifier  Actual-parameters | Expression | Encoded-expression} 

  Activation-delay 

  Signal-priority 

  [Signal-destination] 

  Direct-via 

Encoded-expression = Expression 

The Basic SDL-2010 Output-node is extended to allow Expression or Encoded-expression (instead 

of Signal-identifier followed by Actual-parameters). 

If an Output-node has an Expression (instead of Signal-identifier followed by Actual-parameters) the 

sort of the Expression shall be the sort of a choice data type, where choice fields correspond to 

outgoing signals carried from the local agent by one of the gates of the agent. A choice field of the 

choice data type corresponds if its field name is the same as: 

a) a signal name that unambiguously identifies an outgoing signal; or  
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b) the unique anonymous Sort name for a Data-type-definition for a structure data type, denoted 

by an <as signal> that identifies an outgoing signal; 

and the sort of the choice field is a structure data type where the sort of each field of the structure is 

the same as the corresponding (by position) parameter of the identified outgoing signal. 

If an Output-node has an Encoded-expression (instead of Signal-identifier followed by 

Actual-parameters) the sort of the Expression of the Encoded-expression shall be Charstring, 

Octetstring or Bitstring. The Direct-via shall have exactly one Gate-identifier, and this shall 

identify a gate that has Encoding-rules with the same sort (Charstring, Octetstring or Bitstring) 

as the Expression of the Encoded-expression. 

Concrete grammar 

<output body item> ::= 

 {  <signal identifier> [<actual parameters>] 

  | <expression output>  

  | <encoded output> } 

 [ <activation delay> ] [ <signal priority> ] 

The Basic SDL-2010 <output body item> is extended to allow <expression output> or <encoded 

output> (instead of <signal identifier> followed by optional <actual parameters>). 

<expression output> ::= 

  <expression> 

<encoded output> ::= 

  encode <expression> 

Semantics 

A signal output via a path that has a set of encoding rules specified is encoded according to that set 

of encoding rules (regardless of whether the Output-node has a Signal-identifier, Expression or 

Encoded-expression). The pid of the originating agent, the availability Time (if greater than now), 

and any non-zero signal priority value are also conveyed by the signal instance, but are not part of 

the encoded information. 

If the Output-node has an Expression, and the value of the choice is undefined (that is, undefined(e) 

is true, where e is the expression), no signal is output. Otherwise if the Output-node has an 

Expression with a defined choice value, the name of the field present in the choice determines the 

signal to be considered for output. The signal name with the Signal-destination and Direct-via 

determine the destination agent instance as defined for an Output-node with a Signal-identifier in 

Basic SDL-2010. If there is a process instance that contains both the sender and the receiver, the data 

items conveyed by the signal instance are the values of corresponding present fields of the structure 

data type of the choice field. Otherwise, the data items conveyed by the signal instance are newly 

created replicates of these values (which for PART aggregation is the same as the value). Each 

conveyed data item is equal to the corresponding actual parameter of the output. If the field of the 

structure data type of the choice field is absent, the corresponding signal data item is "undefined". 

The signal instance is delivered to the destination agent in the same way as for an Output-node with 

a Signal-identifier in Basic SDL-2010, or is discarded if there is no agent instance or the agent is 

unreachable. The Activation-delay and Signal-priority are handled in the same way as for an 

Output-node with a Signal-identifier in Basic SDL-2010. 

If an Output-node has an Encoded-expression, the signal is determined by decoding the contents of 

the expression according to the Encoding-rules for the gate identified by the Direct-via. The signal is 

the signal with the same name as the choice present in the decoding. If the signal is not valid for the 

path, or decoding fails for any reason (for example, if the string of the expression does not validly 

correspond to one of the signals for the path), the OutOfRange exception is raised and no signal is 

sent. If a Signal-destination is given and a destination instance does not exist or is unreachable, the 

signal is discarded. Otherwise the signal is conveyed in the encoded form over the path. The 
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Activation-delay and Signal-priority are handled in the same way as for an Output-node with a 

Signal-identifier in Basic SDL-2010. 

NOTE – If the Output-node has an Encoded-expression, because the expression is already encoded as a string 

for the path, it is possible to send the string value with no further conversion. It is not therefore expected that 

an implementation would normally decode and re-encode an <encoded output>. 

11.13.5 Decision 

Decision is as defined in [ITU-T Z.101]. 

11.14 Statement list 

Statement list is as defined in [ITU-T Z.101]. 

11.15 Timer 

Timer is as defined in [ITU-T Z.101]. 

12 Data 

The concept of data in SDL-2010 is defined in this clause. This includes the data terminology, the 

concepts to define new data types and the predefined data. 

Data in SDL-2010 is principally concerned with data types. A data type defines a set of elements or 

data items, referred to as sort, and a set of operations that are allowed to be applied to these data items. 

The sorts and operations define the properties of the data type. These properties are defined by data 

type definitions. 

A data type consists of a set, which is the sort of the data type, and one or more operations. As an 

example, consider the predefined data type Boolean. The sort Boolean of the data type Boolean 

consists of the elements true and false. Among the operations of the data type Boolean are "=" 

(equal), "/=" (not equal), "not", "and", "or", "xor", and "=>" (implies). As a further example, 

consider the predefined data type Natural. It has the sort Natural consisting of the elements 0, 1, 2, 

etc., and the operations "=", "/=", "+", "–", "*", "/", "mod", "rem", "<", ">", "<=", ">=", and 

power. 

The Specification and Description Language provides several predefined data types, which are 

familiar in both their behaviour and syntax. The predefined data types are described in clause 13. 

Variables are objects that are associated with an element of a sort by assignment. When the variable 

is accessed, the associated data item is returned. 

The elements of the sort of a data type are either values, or pids, which are references to agents. The 

sort of a data type is defined in the following ways: 

a) Explicitly enumerating the elements of the sort. 

b) Forming the Cartesian product of sorts S1, S2, … Sn; the sort is equal to the set that consists 

of all tuples formed by taking the first element from sort S1, taking the second element from 

sort S2, … , and finally, taking the last element from sort Sn. 

c) For the sorts of pids, by defining an interface (see clause 12.1.2). 

d) As one of several sorts that are predefined and form the basis of the predefined data types 

described in Annex D. The predefined sort Pid is described in clause 12.1.5. 

The elements of a value sort are values. The elements of a pid sort are pids. 

Operations are defined from and to elements of sorts. For instance, the application of the operation 

for summation ("+") from and to elements of the Integer sort is valid, whereas summation of 

elements of the Boolean sort is not. 
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Each data item belongs to exactly one sort. That is, sorts never have data items in common. 

For most sorts there are literal forms to denote elements of the sort: for example, for Integers, "2" is 

used rather than "1 + 1". It is allowed that more than one literal denote the same data item; for 

example, 12 and 012 are used to denote the same Integer data item. It is also allowed that the same 

literal denotation is used for more than one sort; for example, 'A' is both a Character and a Character 

String of length one. Some sorts have no literal forms to denote the elements of the sort; for example, 

the sorts that are formed as the Cartesian product of other sorts. In that case, the elements of these 

sorts are denoted by operations that construct the data item from elements of the component sort(s). 

An expression denotes a data item. If an expression does not contain a variable or an imperative 

expression, e.g., if it is a literal of a given sort, each occurrence of the expression will always denote 

the same data item. These "passive" expressions correspond to a functional use of the language. 

An expression that contains variables or imperative expressions is interpreted as having (usually) 

different results during the interpretation of a Specification and Description Language system, 

depending on the data item associated with the variables. The active use of data includes assignment 

to variables, use of variables, and initialization of variables. The difference between active and 

passive expressions is that the result of a passive expression is independent of when it is interpreted, 

whereas an active expression has (usually) different results depending on the current values or pids 

associated with variables or the current system state. 

12.1 Data definitions 

Data definitions are used to define data types. The basic mechanisms to define data are data type 

definitions (see clause 12.1.1) and interfaces (see clause 12.1.2). Definition of additional operations 

is described in clause 12.1.4. The definition of the sort of the data type as well as operations implied 

for the sort are given by data type constructors (see 12.1.6). Clause 12.1.7 shows how to define the 

behaviour of the operations of a data type. Clause 12.1.8 details a variety of features related to data 

definitions including syntypes, synonyms and visibility restriction. Specialization (see clause 12.1.9) 

allows the definition of a data type to be based on another data type, referred to as its supertype. 

Concrete grammar 

<sort> ::= 

  <basic sort> [ ( <range condition> ) ] 

 | <anchored sort> 

 | <pid sort> 

 | <inline data type definition> 

 | <inline syntype definition> 

An <range condition> after a <basic sort> of a sort is only valid if the <basic sort> has been 

constructed using the literal data type constructor and the constants (<range condition> ) is valid as 

a <constraint> for the <basic sort>, or if the size (<range condition> ) is valid as a <constraint> for 

the <basic sort>. 

<inline data type definition> ::= 

  value [<data type specialization>]  

  [ [ <comment body> ] <left curly bracket> <data type definition body> 

  <right curly bracket> ] 

<inline syntype definition> ::= 

  syntype <basic sort> 

  [ [ <comment body> ] <left curly bracket>  

   { <default initialization> [ [<end>] <constraint> ] | <constraint> } <end> 

    <right curly bracket> ] 
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<basic sort> ::= 

  <datatype type expression> 

 | <as signal> 

 | <as interface> 

 | <as channel> 

 | <as gate> 

 | <as signallist> 

 | <syntype> 

The <basic sort> of Basic SDL-2010 is extended to include <as signal>, <as interface>, <as channel>, 

<as gate> and <as signallist>. 

An <as signal> represents the sort of the structure data type introduced by the identified signal 

definition. 

An <as interface> represents the sort of the choice data type introduced by the identified interface 

definition. 

An <as channel> represents the sort of the choice data type introduced by the identified channel 

definition. 

An <as gate> represents the sort of the choice data type introduced by the identified gate definition. 

An <as signallist> represents the sort of the implicit read-only string variable that it is assumed is 

used for storing unconsumed signal instances that have arrived at the agent. 

<anchored sort> ::= 

  this [<basic sort>] 

 | parent [<basic sort>] 

An <anchored sort> with <basic sort> is only allowed within the definition of <basic sort>. 

An <anchored sort> is legal concrete syntax only if it occurs within a <data type definition>. The 

<basic sort> in the <anchored sort> shall name the <sort> introduced by the <data type definition>. 

The meaning of an <anchored sort> is given in Model of clause 12.1.9. 

Model 

An <anchored sort> without a <basic sort> is a shorthand for specifying a <basic sort> with the name 

of the data type definition or syntype definition in the context of which the <anchored sort> occurs. 

A <sort> that is a <basic sort> with a <range condition> is derived concrete syntax for a <syntype> 

of an implied <syntype definition> having an anonymous name for the <syntype name> and the 

<basic sort> as the <parent sort identifier>. This anonymously named <syntype definition> is defined 

with no <default initialization> and with its elements restricted by a <constraint> based on the 

<range condition>. If the <basic sort> has been constructed using the literal data type constructor the 

<range condition> is transformed to a <constraint> of the <syntype definition> that is constants 

( <range condition> ); otherwise, the <range condition> is is transformed to a <constraint> of the 

<syntype definition> that is size ( <range condition> ). 

An <inline data type definition> is derived concrete syntax for a <basic sort> of an implied 

<data type definition> having an anonymous name. This anonymously named <data type definition> 

is derived from the <inline data type definition> by inserting type and the anonymous name after 

value in the <inline data type definition>. Each <inline data type definition> defines a different 

implied <data type definition>. 

An <inline syntype definition> is derived concrete syntax for a <basic sort> of an implied 

<syntype definition> having an anonymous name. This anonymously named <syntype definition> is 

derived from the <inline syntype definition> by inserting the anonymous name and <equals sign> 

after syntype in the <inline syntype definition>. 
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12.1.1 Data type definition 

Although SDL-2010 does not include generators for data types, parameterized data types in package 

Predefined of SDL-2010 replace the generators such as Array that were included in the package 

Predefined in SDL-92. The legacy data type definition below includes legacy generators syntax so 

that these parameterized data types are allowed to be used with SDL-92 syntax. 

Concrete grammar 

<entity in data type> ::= 

  <data type definition> 

 | <syntype definition> 

 | <synonym definition> 

 | <legacy data type definition> 

 | <legacy syntype definition> 

The alternatives <synonym definition>, <legacy syntype definition> and <legacy data type 

definition> extend <entity in data type> compared with Basic SDL-2010. The legacy forms are 

alternative syntax to represent a Data-type-definition or Syntype-definition. The alternative <synonym 

definition> is explained in clause 12.1.8.3. 

<data type definition> ::= 

  {<package use clause>}* 

  <type preamble> <data type heading> [<data type specialization>]  

  {  <end> 

   | [ <comment body> ] <left curly bracket> <data type definition body> 

    <right curly bracket> } 

The <data type specialization> is added to <data type definition> so that it is possible to define a data 

type inheriting and specializing another data type (see clause 12.1.9). If the <type preamble> is 

virtual or redefined, a virtual data type is defined. 

<data type heading> ::= 

  value type <data type name> 

   [ <formal context parameters> ] [<virtuality constraint>] 

The <data type heading> is extended compared with Basic SDL-2010 to include <formal context 

parameters>, to allow use of a data type with context parameters. 

<legacy data type definition> ::= 

  newtype <sort name>  

   [<formal context parameters>] 

   [<data type specialization> 

   |<legacy generators> 

   |<structure definition>] 

   [<literal list> ] 

   [<legacy operator signatures> ] 

   {   <legacy operator definition> 

    | <legacy operator reference> 

    | <legacy external operator definition> }* 

   [ <default initialization> [ <end> ] ] 

   [ constants <range condition> ] 

  endnewtype [ <sort name> ] 

<legacy generators> ::= 

  <sort identifier> (<legacy generator actual> { , <legacy generator actual> }* ) 

The <sort identifier> of <legacy generators> should identify one of the parameterized data types in 

package Predefined. The <legacy generator actual> should be an appropriate actual parameter for 

the parameterized data types. 
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<legacy generator actual> ::= 

  <sort> 

 | <literal signature> 

 | <operator name> 

 | <constant expression> 

To be consistent with SDL-92, the <data type specialization> in a <legacy data type definition> 

should contain a <legacy data inheritance>. 

To be consistent with SDL-92, the <structure definition> in a <legacy data type definition> should 

not contain <visibility>, optional or <field default initialization>. 

To be consistent with SDL-92, the <literal list> in a <legacy data type definition> should not contain 

<visibility> or <named number>. 

If a <legacy data type definition> definition contains a <range condition>, it represents the definition 

of syntype and an anonymous parent data type. 

The definition of a legacy operator shall be defined either by the <legacy operator definition> or the 

operator referenced by a <legacy operator reference> or <legacy external operator definition>. 

A <formal context parameter> of <formal context parameters> of a <data type heading> or <legacy 

data type definition> shall be either a <sort context parameter> or a <synonym context parameter 

list>. 

Basic SDL-2010 is extended so that in an <operation signature> of <operation signatures> there shall 

be one and only one corresponding definition (<operation reference> or 

<external operation definition>) in the <operation definitions> of the <operations>. An 

<external operation definition> is an additional alternative to <operation reference> compared with 

Basic SDL-2010. 

Semantics 

A Value-data-type-definition describes the elements of the sort and operations induced by the way 

the sort is constructed, and operations each characterized by an operation signature and the 

corresponding Procedure-definition. The operations are the set of operations that are allowed for the 

elements of a sort (see clause 12.1.4). The data type identified by the Data-type-identifier of the data 

type definition is the inherited data type. That is, the defined data type is a specialization 

(see clause 12.1.3) of the identified data type. 

12.1.2 Interface definition 

An interface is used to define a set of signals, remote procedures and remote variables provided by 

or used on a gate of an agent. The defining context of entities defined in the interface is the scope unit 

of the interface, and the entities defined are visible where the interface is visible. An interface is also 

allowed to refer to signals, remote procedures, or remote variables defined outside the interface 

through the <interface use list>. 

An interface is used in a signal list to denote that the signals, remote procedure calls and remote 

variables of the interface definition are included in the signal list. 

An interface definition defines an anonymous choice data type, which is not described in 

Basic SDL-2010. 
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Concrete grammar 

<interface definition> ::= 

  {<package use clause>}* 

  [<virtuality>] <interface heading> 

  [<interface specialization>] 

  {  <end>  

   | [ <comment body> ]  

    <left curly bracket> 

     <entity in interface>* 

    <right curly bracket> 

  } 

 | <signal list definition> 

Basic SDL-2010 is extended to allow <virtuality> to be specified for an <interface definition>, and 

<interface specialization> to allow the interface definition to be a specialization of another interface 

definition. Basic SDL-2010 is also extended with <end> for an empty set of entities defined in the 

interface, in which case there shall be an <interface specialization>; otherwise the interface has no 

identified signals, remote procedures or remote variables. 

<interface heading> ::= 

  interface <interface name> 

   [<formal context parameters>] [<virtuality constraint>] 

The <formal context parameters> shall only contain parameters specified by a 

<signal context parameter list>, or a <remote procedure context parameter>, or a 

<remotevariable context parameter list> or a <sort context parameter>. 

<entity in interface> ::= 

  <signal definition list> 

 | <interface use list> 

 |  <interface variable definition> 

 |  <interface procedure definition> 

The Basic SDL-2010 <entity in interface> is extended to allow <interface variable definition> entities 

for remote variables and <interface procedure definition> entities for remote procedures. 

<interface variable definition> ::= 

  dcl <remote variable name> { , <remote variable name>}* <sort> <end> 

<interface procedure definition> ::= 

  procedure <remote procedure name> <procedure signature> <end> 

NOTE  The <remote variable name> or <interface procedure definition> each has to be a <name>, whereas 

in SDL-2000 each is allowed to be a name or a number (an <integer name> or a <real name>). 

The semantics of <virtuality> is defined in clause 8.4.2 of [ITU-T Z.102]. 

The content of an interface is the set of all signals, remote procedures and remote variables that are 

defined in an <entity in interface> of the interface or referenced in the <interface use list> or included 

in the interface by specialization (that is, inheritance or context parameterization). 

<as interface> ::= 

 as interface <interface identifier> 

An <interface definition> defines a Data-type-definition of a choice data type with a unique 

anonymous Sort name in the context that the Interface-definition is visible. A <basic sort> that is <as 

interface> where <interface identifier> identifies the Interface-definition represents this Data-type-

definition. The Data-type-definition is equivalent to defining a choice data type with a <choice of 

sort> for each distinct Signal-definition identified by the Signal-identifier-set of the Interface-

definition. The <field name> and <field sort> for each <choice of sort> is determined in the same 

way as a <choice of sort> for each distinct Signal-definition of the Data-type-definition defined by a 

<gate definition>. 
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Model 

The inclusion of an <interface identifier> in a <signal list> means the content of the interface (that is, 

all signal identifiers, all remote procedure identifiers and remote variable identifiers forming part of 

the <interface definition>) are included in the <signal list>. 

Internally connected gates of an agent (or agent type) are explicit or implicit gates of the agent 

(or agent type respectively) that are connected via implicit or explicit channels to the gates of either 

the state machine of the agent (or agent type respectively) or a contained agent. The interface defined 

by an agent or agent type contains in its <interface specialization> all interfaces given in the incoming 

signal list associated with internally connected gates. The interface contains in its <interface use list> 

all signals, remote variables and remote procedures given in the incoming signal list associated with 

internally connected gates. In addition, the interface for an agent type that inherits another agent type 

also contains in its <interface specialization> the implicit interface defined by the inherited agent 

type. 

The implicit interface for an agent type that inherits another agent type also contains in its interface 

specialization the implicit interface defined by the inherited agent type. 

If the containing entity is an agent type that inherits another agent type, then the interface of the state 

machine of the agent type also contains in its interface specialization the implicit interface of the state 

machine of the inherited agent type. 

12.1.3 Operation signature 

Basic SDL-2010 is extended to include methods, legacy syntax and operation visibility. A method is 

an operation that is applied to a variable and is able (but does not have to) modify the value associated 

with a variable. 

Concrete grammar 

<operation signatures> ::= 

  [<operator list>] [<method list>] 

The Basic SDL-2010 <operation signatures> is extended to allow a <method list>. 

<legacy operator signatures> ::= 

  operators 

   <legacy operator signature> { <end> <legacy operator signature> }* [ <end>] 

A <legacy data type definition> has <legacy operator signatures> instead of <operation signatures> 

for the concrete syntax of operation signatures. 

<legacy operator signature> ::= 

  <operator name> : <arguments> -> <sort> 

A <legacy operator signature> represents an Operation-signature. 

The <sort> of a <legacy operator signature> represents the Result of the Operation-signature. 

<method list> ::= 

  methods <operation signature> { <end> <operation signature> }* <end> 

<operation signature> ::= 

  <operation preamble> 

  <operation name> 

   [<arguments>] [<result>] 

The Basic SDL-2010 <operation signature> is extended to include an <operation preamble> that 

defines the visibility scope of the operation. Omitting the <result> is allowed for a method, as 

explained below. 

<operation preamble> ::= 

   [<visibility>] 
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The <operation preamble> of an <operation signature> in a <sort signature> of a <sort constraint> 

shall be empty. 

<result> in <operation signature> shall be omitted only if the <operation signature> occurred in a 

<method list>. 

Model 

If <operation signature> is contained in a <method list>, this is derived syntax and is transformed as 

follows: an <argument> is constructed from the <parameter kind> in/out, and the <sort identifier> of 

the sort being defined by the enclosing <data type definition>. If there are no <arguments> (that is, 

the original argument list was empty), <arguments> is formed from the constructed <argument> and 

inserted into the <operation signature>. If there are <arguments>, the constructed <argument> is 

added to the start of the original list of <argument>s in the <arguments>. If the <result> was omitted, 

the <result> is the <sort identifier> of the sort being defined by the enclosing <data type definition>. 

NOTE  An empty <parameter kind> is allowed and has the same meaning as the <parameter kind> in 

(see Procedure in [ITU-T Z.103]). 

12.1.4 Generic data type operations 

These are as defined in Basic SDL-2010. 

12.1.5 Pid and pid sorts 

These are as defined in Basic SDL-2010, except specialization is allowed so the output compatibility 

check (b) in clause 12.1.5 of [ITU-T Z.101] applies. 

12.1.6 Data type constructors 

12.1.6.1 Literals 

Concrete grammar 

<literal list> ::= 

  [<visibility>] literals <literal signature> { , <literal signature> }* <end> 

The Basic SDL-2010 <literal list> is extended to allow restricting visibility of the literals. 

Semantics 

The meaning of <visibility> in <literal list> is explained in clause 12.1.8.4. 

12.1.6.2 Structure data types 

The concrete syntax of structure data types is extended to include visibility constraints and a 

shorthand for several consecutive fields of the same sort. 

Concrete grammar 

<structure definition> ::= 

  [<visibility>] struct [<field list>] <end> 

The Basic SDL-2010 <structure definition> is extended to allow restricting <visibility> of the 

structure data type. 

<fields of sort> ::= 

  [<visibility>] 

  <aggregation kind> <field name>{ , <aggregation kind> <field name> }* <field sort> 

The Basic SDL-2010 <fields of sort> is extended to allow restricting <visibility> of fields of the 

structure. The Basic SDL-2010 <fields of sort> is also extended to allow two or more adjacent fields 

of the same sort to be defined more concisely. 
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The meaning of <visibility> in <fields of sort> and <structure definition> is explained in 

clause 12.1.8.4. 

The <structure definition> for a structure S represents (in the Operation-signature set of the 

Data-type-definition for S): 

a) in the absence of data type specialization, if no operator named Make is given with an 

Operation-result that is the Sort-reference-identifier of the S structure sort, an 

Operation-signature for a generic operator named Make as in [ITU-T Z.101] clause 12.1.6.2 

Concrete grammar. 

b) if S has a <data type specialization> and no Operation-signature for an operator named Make 

is given with an Operation-result that is the Sort-reference-identifier of the S structure sort 

(an S structure result), represents (in the Operation-signature set of the Data-type-definition 

for S) an Operation-signature for a generic operator named Make for each inherited 

Operation-signature for an operator named Make with: 

i.  a Formal-argument list that begins with Sort-reference-identifier items of the 

Formal-argument list of the inherited Make operator and where each subsequent item is 

the Sort-reference-identifier of the corresponding (in order) <field name> if the 

referenced <field> does not contain optional and does not contain a 

<field default initialization>; 

ii.  an Operation-result that is the S structure result; 

iii.  the procedure identified by the Operation-signature having each formal parameter of its 

Parameter-aggregation derived from the <aggregation kind> of the corresponding <field 

name>, and a Result-aggregation that is PART. 

c) field extract operators as in [ITU-T Z.101] clause 12.1.6.2 Concrete grammar. 

d) field modify operators as in [ITU-T Z.101] clause 12.1.6.2 Concrete grammar. 

e) field present operators as in [ITU-T Z.101] clause 12.1.6.2 Concrete grammar. 

f) a generic operator named Undefined as in [ITU-T Z.101] clause 12.1.6.2 Concrete grammar. 

The generic operations to create structure values are applied as operators. 

The generic operations for structure values that have an initial in/out parameter (to modify fields, 

access fields, test for the presence of field and test for the structure value being undefined) are treated 

as methods. 

Semantics 

Where there is a Make operation that corresponds to a Make operation in a parent type, the Make 

operation in the parent type is invoked first with the actual arguments corresponding to the parameters 

of that Make operation given as actual arguments before associating the fields of the data type with 

the results of the remaining formal parameters. 

Model 

A <field list> containing a <field> that has a <fields of sort> with an <aggregation kind> 

<field name> pair list is derived concrete syntax where this <field> is replaced by a list of <field>s 

separated by <end>, one for each <aggregation kind> <field name> pair in the order of occurrence of 

each <aggregation kind> <field name> pair. Each <field> in the replacement list has a <fields of sort> 

with same <visibility> and <field sort> as the original <fields of sort>. Each <field> in the 

replacement list is optional if the original <field> was optional, or has the <field default 

initialization> of the original <field> if there was one.  

After transforming any <aggregation kind> <field name> pair list as above, a <structure definition> 

introducing a sort named S implies for each field fn the following in the <method list> of S: 
 fnExtract -> fs; 
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 fnModify ( fs ) -> S; 
 fnPresent -> <<package Predefined>>Boolean; 

These are transformed according to the model for methods in clause 12.1.4 to: 
 fnExtract ( in/out S ) -> fs; 

 fnModify  ( in/out S, fs ) -> S; 
 fnPresent ( in/out S ) -> <<package Predefined>>Boolean; 

12.1.6.3 Choice data types 

The concrete syntax of choice data types is extended to include visibility constraints. 

Concrete grammar 

<choice definition> ::= 

  [<visibility>] choice [<choice list>] <end> 

The Basic SDL-2010 <choice definition> is extended to allow restricting visibility of the choice data 

type. 

<choice of sort> ::= 

  [<visibility>] 

  <aggregation kind> <field name>{ , <aggregation kind> <field name> }* <field sort> 

The Basic SDL-2010 <choice of sort> is extended to allow restricting visibility of the choice field. 

The Basic SDL-2010 <choice of sort> is also extended to allow two or more adjacent fields of the 

same sort to be defined more concisely. 

The meaning of <visibility> in <choice of sort> and <choice definition> is explained in 

clause 12.1.8.4. 

The generic operations to create choice values are applied as operators. 

The generic operations for choice values that have an initial in/out parameter (to modify fields, access 

fields, test for the presence of a particular field, test for which field is present in the choice value, and 

test for a choice value being undefined) are treated as methods. 

Model 

A <choice list> containing a <choice of sort> with an <aggregation kind> <field name> pair list is 

derived concrete syntax where this <choice of sort> is replaced by a list of <choice of sort> items 

separated by <end>, one for each <aggregation kind> <field name> pair in the order of occurrence of 

each <aggregation kind> <field name> pair. Each <choice of sort> in the replacement list has the 

same <visibility> and <field sort> as the original <choice of sort>. 

After transforming any <aggregation kind> <field name> pair list as above, a <choice definition> 

introducing a sort named C implies for each field fn the following in the <operator list> of C: 
 fn ( fs ) -> C; 

After transforming any <aggregation kind> <field name> pair list as above, a <choice definition> 

introducing a sort named C implies for each field fn the following in the <method list> of C: 
 fnExtract -> fs; 
 fnModify ( fs ) -> C; 
 fnPresent -> <<package Predefined>>Boolean; 

These are transformed according to the model for methods in clause 12.1.4 to: 
 fnExtract ( in/out C ) -> fs; 
 fnModify  ( in/out C, fs ) -> C; 

 fnPresent ( in/out C ) -> <<package Predefined>>Boolean; 

12.1.7 Behaviour of operations 

The syntax for the definition of operations is extended compared with Basic SDL-2010. 

Copyright International Telecommunication Union/ITU Telcommunication Sector 
Provided by IHS Markit under license with ITU-T Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ITU-T Z.104 2016

http://www.avadocuments.com/doc/itu-t-z-104-2016
http://www.avadocuments.com/doc/itu-t-z-104-2016


 

  Rec. ITU-T Z.104 (04/2016) 29 

Concrete grammar 

<operation definition item> ::= 

  <operation definition> 

 | <operation reference> 

 | <external operation definition> 

The Basic SDL-2010 <operation definition item> is extended to allow operations to be defined 

textually and to allow operations to be defined external to the <sdl specification> possibly in another 

notation. 

<operation definition> ::= 

  {<package use clause>}* 

  <operation heading> 

   [ <end> <entity in operation>+ ] 

   [ <comment body> ] <left curly bracket> 

    <statements> 

    <right curly bracket> 

<operation heading> ::= 

  <operation kind> <operation preamble> [<qualifier>] <operation name> 

   [<formal operation parameters>] 

   [<operation result>] 

The Basic SDL-2010 <operation heading> is extended with <operation preamble> and the extension 

of <operation kind> (in clause 8.2) allows operations to be methods. If the <operation kind> is 

operator, each item in the <formal operation parameters> represents an item (in the same order) in 

the Procedure-formal-parameter list of the Procedure-definition for the operator. If the <operation 

kind> is method, the first item in the Procedure-formal-parameter list of the Procedure-definition 

for the method is an Inout-parameter with an anonymous Variable-name and a Sort-reference-

identifier that identifies the sort for the data type in which the method is defined. Each item in the 

<formal operation parameters> of a method represents a subsequent item (in the same order) in the 

Procedure-formal-parameter list of the Procedure-definition for the method. 

NOTE 1 – <operation preamble> is placed after <operation kind> to avoid ambiguity with the optional 

<operation signatures> which also sometimes starts with an <operation preamble>. The initial keyword of 

<operation definitions> is never the same as the initial keyword of an <operation signature>. 

If the <operation heading> begins with the keyword operator, then <operation definition> defines 

the behaviour of an operator. If the <operation heading> begins with the keyword method, then 

<operation definition> defines the behaviour of a method. Whether an operation is an operator or 

method is part of the operation signature and therefore part of the identity of the operation. 

<formal operation parameters> ::= 

  ( <formal variable parameters> {, <formal variable parameters> }* ) 

 | [<end>] fpar <formal variable parameters> {, <formal variable parameters> }* 

The Basic SDL-2010 <formal operation parameters> is extended to allow a bracketed list as an 

alternative. 

<entity in operation> ::= 

  <data definition> 

 | <variable definition> 

 | <select definition> 

 | <macro definition> 

<operation result> ::= 

  { <result sign> | returns } <result aggregation> [ <variable name> ] <sort> 

NOTE 2  The <variable name> has to be a <name>, whereas in SDL-2000 it is allowed to be a name or a 

number (an <integer name> or a <real name>). 
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The Basic SDL-2010 <operation result> is extended to allow the use of <result sign> instead of 

returns and a <variable name> for the result. If the result is named, the derived procedure has a result 

named with this name. 

<external operation definition> ::= 

  <operation kind> <operation signature> external <end> 

It is allowed to omit <arguments> and <result> in <external operation definition> if there is no other 

<external operation definition> within the same sort which has the same name, and an 

<operation signature> is present. In this case, the <arguments> and the <result> are derived from the 

<operation signature>. 

An <external operation definition> is an operator or method whose behaviour body is not included in 

the <sdl specification> and is not necessarily defined in the SDL-2010 or any previous version of the 

Specification and Description Language. An <external operation definition> is treated as if written in 

SDL-2010, and the <operation signature> represents Operation-signature and Procedure-definition 

for the operation. How the abstract grammar for external operations is derived is not further defined 

by SDL-2010. 

For each <operation signature>, at most one corresponding <operation definition> shall be given. 

No operation shall have both an <operation diagram> and an <operation definition>. 

The <statement>s in <operation definition> shall contain neither an <imperative expression> nor an 

<identifier> defined outside the enclosing <operation definition> or <operation diagram>, 

respectively, except for <synonym identifier>s, <operation identifier>s, <literal identifier>s and 

<sort>s. 

<operation diagram> ::= 

  { <operation page> }+ 

The Basic SDL-2010 <operation diagram> is extended to allow more than one page. The same 

<qualifier> shall be present on all pages or be omitted in the <operation heading> on every page. 

If the operation is unambiguously identified from the <operation heading> by <operation name> or 

<qualifier> and <operation name>, the <formal operation parameters> and <operation result> need 

to be included in the <operation heading> of at least one page. The <formal operation parameters> 

and <operation result> of the <operation heading> shall be the same on every page on which they are 

included. Similarly, the <package use area> needs to be included for at least one page, and shall be 

the same for every page for which it is included. 

<operation text area> ::= 

  <text symbol> contains 

  { <data definition> 

  | <variable definition> 

  | <macro definition> 

  | <select definition> }* 

The Basic SDL-2010 <operation text area> is extended to allow <macro definition> and <select 

definition>. 

The <start area> in <operation diagram> shall not contain <virtuality>. 

The restriction on an <operation body area> containing an <identifier> (in Basic SDL-2010), does 

not apply for any <synonym identifier>. 

NOTE 3 – <synonym identifier> is not mentioned in [ITU-T Z.101] because synonym is not included in 

Basic SDL-2010. 

Any <statement> in <operation definition> shall contain neither an <imperative expression> nor an 

<identifier> defined outside the enclosing <operation definition>, except for <synonym identifier>s, 

<operation identifier>s, <literal identifier>s and <sort>s. 
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The following syntax provides compatibility with SDL-92 models: <legacy operator definition>, 

<legacy operator reference> and <legacy external operator definition>. These are used instead of 

<operation definitions> within a <legacy data type definition> (see clause 12.1.8). 

<legacy operator definition> ::= 

  {<package use clause>}* 

  <operation heading> <end> 

   { <entity in operation> }* 

   <start> 

  endoperator 

  [{<operation identifier> | <operation name> }] <end> 

<start> is defined in [ITU-T Z.106]. 
 

The body of the transition for <start> in a <legacy operator definition> shall contain only items that 

are allowed in an operation definition. 

<legacy operator reference> ::= 

  <operation heading> referenced <end> 

<legacy external operator definition> ::= 

  operator  <operation name> [ <legacy procedure signature> ] external <end> 

An <operation heading> in a <legacy operator definition> or <legacy operator reference> shall use 

the keyword operator. 

A <legacy operator definition> corresponds to an <operation definition>. 

A <legacy operator reference> corresponds to an <operation reference>. 

A <legacy external operator definition> corresponds to an <external operation definition>. 

Semantics 

An operator is a constructor for elements of the sort identified by the result. It returns a value, or an 

agent identity. A method acts on a variable (through the implicit in/out parameter of the procedure 

for the method) and therefore is able to modify the variable it acts on. In addition, a method optionally 

produces a result. 

An operator shall not modify items that are reachable by the actual parameters. An item is considered 

modified in an operator if there is a potential control flow inside the operator resulting in modification. 

Therefore an operator with an Inout-parameter (in the procedure for the operator) shall not assign a 

value to the parameter or call a method or procedure that modifies the parameter.  

NOTE 4 – For an operator there is no practical difference between an In-parameter and an Inout-parameter 

(though they will be probably have different implementations); an Out-parameter has no practical use, and an 

operator returns only a single value (whereas for a procedure each Inout-parameter or Out-parameter returns 

a value so a procedure is able to return multiple values). 

Model 

If an <operation diagram> has more than one <operation page>, this is transformed to a single page 

that contains every <operation text area> and <operation body area> on the pages. This 

transformation takes place before the contents of the page are transformed. 

For every <operation definition> or <operation diagram> which does not have a corresponding 

<operation signature>, an <operation signature> is constructed. 

A <operation definition> is derived syntax for an <operation diagram> that is a single <operation 

page> having the same <operation heading> and the <package use area> of the <operation diagram> 

containing the <package use clause> of the <operation definition>. The <transition area> of the 

<procedure start area> of the <operation page> consists of a <task area> containing the <statements> 

of the <operation definition> followed by an unlabelled <return area>. The <entity in operation> 
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items of the <operation definition> are inserted into an <operation text area> of the <operation 

diagram> and allow local items (such as variables) of the operation to be defined. This transformation 

takes place after handling any <select definition> or <macro definition> in the <operation definition>. 

12.1.8 Additional data definition constructs 

This clause covers further constructs for data. 

12.1.8.1 Syntypes 

Concrete grammar 

<syntype definition> ::= 

 {<package use clause>}* { <syntype definition syntype> | <syntype definition data type> } 

<syntype definition data type> ::= 

 <type preamble> <data type heading> [<data type specialization>] 

 {  [ <comment body> ] <left curly bracket> <data type definition body> <constraint> <end>  

  <right curly bracket> 

 } 

The Basic SDL-2010 <syntype definition> is extended to allow definition in the form of a data type 

definition with a constraint. Such a <syntype definition> with a <syntype definition data type> and 

the keywords value type is derived syntax defined below. In addition there is a legacy form used in 

legacy data type definitions. 

<legacy syntype definition> ::= 

  syntype 

   <syntype name> <equals sign> <parent sort identifier>  

   [ <default initialization> [ <end>] ] 

   [ constants <range condition> ] 

  endsyntype [ <syntype name> ] 

NOTE  See also <legacy data type definition> for syntype combined with a newtype. 

Semantics 

Specifying a syntype identifier is the same as specifying the parent sort identifier of the syntype, 

except for the cases listed for Basic SDL-2010 in [ITU-T Z.101] and following cases: 

a) remote variable or remote procedure definition if one of the sorts for derivation of implicit 

signals is a syntype; 

b) <any expression>, where the result will be within the range (see clause 12.3.4.6). 

Model 

A <syntype definition> with the keywords value type or newtype is distinguished from a 

<data type definition> by the inclusion of a <constraint>. Such a <syntype definition> is shorthand 

for introducing a <data type definition> with an anonymous name without the <constraint>, followed 

by a <syntype definition> with <syntype definition syntype> based on this anonymously named sort 

and including <constraint>. 

12.1.8.2 Constraint 

Constraint on data types is defined in Basic SDL-2010. 

12.1.8.3 Synonym definition 

A synonym allows the use of a name for a constant that represents one of the data items of a sort. 

This is achieved by storing the value in a read-only variable. 

Concrete grammar 

<synonym definition> ::= 

  synonym <synonym definition item> { , <synonym definition item> }*<end> 
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<synonym definition item> ::= 

  <internal synonym definition item> 

 | <external synonym definition item> 

<internal synonym definition item> ::= 

  <synonym name> [<sort>] <equals sign> <constant expression> 

<external synonym definition item> ::= 

  <synonym name> <predefined sort> <equals sign>  external 

NOTE 1  The <synonym name> has to be a <name>, whereas in SDL-2000 it is allowed to be a name or a 

number (an <integer name> or a <real name>). 

A <synonym definition> represents a Variable-definition in the context in which the synonym 

definition appears with special property that the variable is read-only. The <synonym name> 

represents the Variable-name. 

NOTE 2  Writing to the variable is not possible, because <synonym> is not allowed where assignments could 

take place. 

The <constant expression> in the concrete syntax denotes a Constant-expression in the abstract 

syntax as defined in [ITU-T Z.101]. 

If sort of the <constant expression> is unique (that is, the expression belongs to only one sort), it is 

allowed to omit the <sort> in the <synonym definition> and the Sort-reference-identifier is derived 

from the constant expression sort. 

If a <sort> is specified, this determines the Sort-reference-identifier of the Variable-definition, and 

the sort of the <constant expression> has to be compatible with this sort. 

The <constant expression> shall not refer to the synonym defined by the <synonym definition>, 

either directly or indirectly (via another synonym). 

An <external synonym definition item> defines a <synonym> whose result is not defined in a 

specification (see clause 13). 

Semantics 

The result that the synonym represents is determined by the context in which the synonym definition 

appears. 

A synonym has a value, which is the value of the constant expression associated with the variable for 

the synonym definition. 

A synonym has a sort, which is the sort of the variable for the synonym definition. 

12.1.8.4 Restricted visibility 

Concrete grammar 

<visibility> ::= 

  public | protected | private 

A <visibility> keyword shall not precede a <literal list>, <structure definition>, or 

<choice definition> in a <data type definition> containing <data type specialization>. A <visibility> 

keyword shall not be used in an <operation signature> that redefines an inherited operation signature. 

Semantics 

<visibility> controls visibility of a literal name or operation name. 

When a <literal list> is preceded by <visibility>, this <visibility> applies to all <literal signature>s. 

When a <structure definition> or <choice definition> is preceded by <visibility>, then this 

<visibility> applies to all implied <operation signatures>. 
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When a <fields of sort> or <choice of sort> is preceded by a <visibility>, this <visibility> applies to 

all implied <operation signatures>. 

If a <literal signature> or <operation signature> contains the keyword private in <visibility>, then 

the Operation-name derived from this <operation signature> is only visible within the scope of the 

<data type definition> that contains the <operation signature>. When a <data type definition> 

containing such <operation signature> is specialized, the <operation name> in <operation signature> 

is implicitly renamed to an anonymous name. Every occurrence of this <operation name> within the 

<operation definitions> or <operation diagram>s corresponding to this <operation signature> is 

renamed to the same anonymous name, when the <operation signature> and the corresponding 

operation definition are inherited by specialization. 

NOTE 1  As a consequence, the operator or method defined by this <operation signature> is usable only in 

operation applications within the data type definition that originally defined this <operation signature>, but 

not in any subtype thereof. 

If a <literal signature> or <operation signature> contains the keyword protected in <visibility>, then 

the Operation-name derived from this <operation signature> is only visible within the scope of the 

<data type definition> that contains the <operation signature>. 

NOTE 2  Because inherited operators and methods are copied into the body of the subtype, the operator or 

method defined by this <operation signature> is accessible within the scope of any <data type definition> that 

is a subtype of the <data type definition> that originally defined this <operation signature>. 

NOTE 3  If a <literal signature> or <operation signature> does not contain <visibility>, the Operation-name 

derived from this <operation signature> is visible everywhere where the <sort name> that is defined in the 

enclosing <data type definition> is visible. 

Model 

If a <literal signature> or <operation signature> contains the keyword public in <visibility>, this is 

derived syntax for a signature having no visibility protection. 

12.1.9 Specialization of data types 

Specialization allows the definition of a data type based on another (super) type. 

Concrete grammar 

<data type specialization> ::= 

  inherits <data type type expression> [<renaming> | <legacy data inheritance> ] [adding] 

<interface specialization> ::= 

  inherits <interface type expression> { , <interface type expression> }* [adding] 

<renaming> ::= 

  ( <rename list> ) 

<rename list> ::= 

  <rename pair> { , <rename pair> }* 

<rename pair> ::= 

  <rename pair operation name> 

 | <rename pair literal name>  

<rename pair operation name> ::= 

  <operation name> <equals sign> <base type operation name> 

<rename pair literal name> ::= 

  <literal name> <equals sign> <base type literal name> 

The Data-type-identifier in the Data-type-definition represented by the <data type definition> in 

which <data type specialization> (or <interface specialization>) is contained identifies the data type 

represented by the <data type type expression> in its <data type specialization> (see also 

clause 8.1.2). 
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An Interface-definition is allowed to contain a list of Data-type-identifier items. The interface denoted 

by an Interface-definition is a specialization of all the interfaces denoted by the Data-type-identifier 

list items. 

The resulting content of a specialized interface definition (<interface specialization>) consists of the 

content of the supertypes with the content of the specialized definition. This implies that the set of 

signals, remote procedures and remote variables of the specialized interface definition is the union of 

those given in the specialized definition itself and those of the supertypes. The resulting set of 

definitions shall obey the rules for visibility and naming. 

The <data type constructor> with the <data type specialization> shall not be a <choice definition>. 

The <data type constructor> with the <data type specialization> shall be of the same kind as the 

<data type constructor> used in the <data type definition> of the sort referenced by 

<data type type expression> in the <data type specialization>: if the <data type constructor> used in 

a (direct or indirect) supertype was a <literal list>, the <data type constructor> shall be a <literal list>; 

if the supertype <data type constructor> was a <structure definition>, the subtype 

<data type constructor> shall be a <structure definition>. 

Renaming changes the name of inherited literals, operators and methods in the derived data type. 

All <literal name>s and all <base type literal name>s in a <rename list> shall be distinct. 

All <operation name>s and all <base type operation name>s in a <rename list> shall be distinct. 

A <base type operation name> specified in a <rename list> shall be an operation with 

<operation name> defined in the data type definition defining the <base type> of 

<data type type expression>. 

A subtype with <renaming> of a sort is not allowed as an actual sort parameter constrained to be 

atleast that sort. 

<legacy data inheritance> ::= 

  [ <legacy literal renaming> ] 

  [ [ operators ] { all | ( <legacy inheritance list> ) } [ <end> ] ] 

<legacy literal renaming> ::= 

  literals <rename pair> { , <rename pair> }* <end> 

<legacy inheritance list> ::= 

  <legacy inherited operator> { , <legacy inherited operator> }* 

<legacy inherited operator> ::= 

  <operation name> | <rename pair> 

To be consistent with SDL-92, the <operation name> as <legacy inherited operator> should refer to 

an operation defined in the base type. Specifying operators all or a named operation without 

renaming has no influence on the inherited operations, which are determined according to the 

SDL-2010 rules. 

Semantics 

The sort defined by the specialization is a subsort of the sort defined by the base type. The sort defined 

by the base type is a supersort of the sort defined by the specialization. 

Sort compatibility determines when a sort is allowed to be used in place of another sort, and when it 

is not allowed. This relation is used for assignments (see clause 12.3.3), for parameter passing (see 

clause 12.2.7 and clause 9.4 in [ITU-T Z.101]), for re-declaration of parameter types during 

inheritance (see clause 12.1.2), and for actual context parameters. 

Let P and R be two sorts. P is sort compatible with R if and only if one of the following apply: 

a) P and R are the same sort; 

b) P is directly sort compatible with R (see below); 

Copyright International Telecommunication Union/ITU Telcommunication Sector 
Provided by IHS Markit under license with ITU-T Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ITU-T Z.104 2016

http://www.avadocuments.com/doc/itu-t-z-104-2016
http://www.avadocuments.com/doc/itu-t-z-104-2016


 

36 Rec. ITU-T Z.104 (04/2016) 

c) R is denoted by a <sort identifier>, and the <sort identifier> is defined by an interface (a pid 

sort) and, for some sort Q, P is sort compatible with Q, and Q is sort compatible with R. 

NOTE 1  Sort compatibility is transitive only for sorts defined by interfaces, not for sorts defined by value 

types. 

Let Y and Z be different sorts. Y is directly sort compatible with Z if and only if any of the following 

applies: 

a) Y is denoted by an <anchored sort> of the form this Z; 

b) Y is denoted by a <pid sort> (see clause 12.1.2 and clause 12.1.2 of [ITU-T Z.101]) and Zis 

a supersort of Y. 

Model 

The model for specialization in clause 8.4 of [ITU-T Z.102] is used, augmented as follows. 

A specialized data type is based on another (base) data type by using a <data type definition> in 

combination with a <data type specialization>. The sort defined by the specialization is disjoint from 

the sort defined by the base type. 

If the sort defined by the base type has literals defined, the literal names are inherited as names for 

literals of the sort defined by the specialized type unless literal renaming has taken place for that 

literal. Literal renaming has taken place for a literal if the base type literal name appears as the second 

name in a <rename pair>, in which case the literal is renamed to the first name in that pair. 

If the base type has operators or methods defined, the operation names are inherited as names for 

operators or methods of the sort being defined, unless the operator or method has been declared as 

private (see clause 12.1.8.4) or operation renaming has taken place for that operator or method. 

Operation renaming has taken place for an operator or method if the inherited operation name appears 

as the second name in a <rename pair>, in which case the operator or method is renamed to the first 

name in that pair. 

When several operators or methods of the <base type> of <sort type expression> have the same name 

as the <base type operation name> in a <rename pair>, all of these operators or methods are renamed. 

In the following paragraphs ST is a subsort that is a specialization of a data type T, and Tid is an 

<identifier> for data type T. 

For every occurrence of a <basic sort> of the form Tid in a specialization of T, the <basic sort> is 

replaced by the <basic sort> of the subsort: that is, the <identifier> for the subsort ST. Every 

occurrence of an <anchored sort> of the form parent T in a specialization of T, the <anchored sort> 

is replaced by an unambiguous qualified <basic sort> for the base type T: that is, the qualified 

<identifier> for T. Every occurrence of an <anchored sort> of the form this T in a specialization of 

T, the <anchored sort> is replaced by the <basic sort> of the subsort: that is, the <identifier> for the 

subsort ST. The signature of the operator is considered only after applying these models. 

NOTE 2  An <anchored sort> of the form this T has the same meaning as a <basic sort> of the form T in a 

specialization of T. 

The argument sorts and result of an inherited operator or method are the same as those of the 

corresponding operator or method of the base type, except that every <argument> in T that is a 

<basic sort> T or an <anchored sort> of the form this T, in the inherited operator or method the 

<anchored sort> is replaced by the subsort ST. 

NOTE 3  From the specialization semantics in clause 8.4 of [ITU-T Z.102], an operator of T is inherited if 

the signature of the specialized operator is not the same as the signature of the base type operator, which is 

only the case if the signature is not already present in the subtype (a generic operator or matching user defined 

operator) or renaming had taken place, or contains one <sort> that is: a <basic sort> of the form T, or an 

<anchored sort> of the form this T. 
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12.2 Use of data 

The following clauses define how sorts, literals, operators, methods and synonyms are interpreted in 

expressions. 

12.2.1 Expression and expressions as actual parameters 

Abstract grammar 

Constant-expression :: Literal 

 | Conditional-expression 

 | Equality-expression 

 | Operation-application 

 | Range-check-expression 

 | Agent-instance-pid-value 

The Basic SDL-2010 Constant-expression is extended to include Agent-instance-pid-value to allow 

initialization of variables to the pid values of agent instances. 

Agent-instance-pid-value = Agent-instance* 

Agent-instance = Agent-name Instance-number 

Instance-number = Expression 

The leftmost item in the Agent-instance list of an Agent-instance-pid-value shall have an Agent-name 

that is the Agent-name of an Agent-definition directly contained by the Agent-definition for the 

system. The Agent-definition for the system has an Agent-type-identifier for an Agent-type-definition 

with the Agent-kind SYSTEM. 

Except the leftmost item, each other item in the list Agent-instance list of an Agent-instance-pid-value 

shall have an Agent-name that is the Agent-name of an Agent-definition directly contained by the 

Agent-instance item immediately to the left. 

The Instance-number of an Agent-instance in the Agent-instance-pid-value of a Constant-expression 

shall be a positive Natural Constant-expression less than or equal to the Initial-number of the 

Number-of-instances of the Agent-definition for the Agent-name in the same Agent-instance. 

Active-expression = Variable-access 

 | Conditional-expression 

 | Operation-application 

 | Equality-expression 

 | Imperative-expression 

 | Range-check-expression 

 | Value-returning-call-node 

 | Encoding-expression 

 | Decoding-expression 

 | Agent-instance-pid-value 

The Basic SDL-2010 Active-expression is extended to include Encoding-expression and 

Decoding-expression to allow the use of encoding rules in expressions, and is extended to include 

Agent-instance-pid-value to allow the pid value for an agent instance to be dynamically determined. 

The Instance-number of an Agent-instance in the Agent-instance-pid-value of a Active-expression 

shall be a positive Natural Constant-expression less than or equal to the Active-agents-expression of 

the Agent-definition for the Agent-name in the same Agent-instance. 

Concrete grammar 

For simplicity of description, no distinction is made between the concrete syntax of 

Constant-expression and Active-expression. 
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<expression0> ::= 

  <operand> 

 | <create expression> 

 | <value returning procedure call> 

 | <decoding expression> 

 | <encoding expression> 

 | <agent instance pid value> 

The Basic SDL-2010 <expression0> is extended to allow a <create expression>, <decoding 

expression>, <encoding expression> and <agent instance pid value>. An <expression0> that contains 

a <create expression>, <decoding expression> or <encoding expression> is not a <constant 

expression0> and represents an Active-expression. An <expression0> that contains a <agent instance 

pid value> is an Agent-instance-pid-value of an Active-expression if (and only if) any of the <Natural 

expression> items of an <agent instance> of the  <agent instance pid value> represents an 

Active-expression. Otherwise an <expression0> that contains a <agent instance pid value> is an 

Agent-instance-pid-value of a Constant-expression and is evaluated only once when the system is 

initialized. 

<agent instance pid value> ::= 

 system [ < name> ] 

 [  value < agent instance> endvalue 

  |  <left curly bracket>  <agent instance>  <right curly bracket> ] 

<agent instance> ::= 

 { < agent instance> }* 

 [ block | process ] <agent name> 

  [ <left square bracket> <Natural expression> <right square bracket> ] 

If a <name> is given in an <agent instance pid value>, it shall be the name of the system. 

If an optional keyword block or process is given in an < agent instance> it shall match the kind of 

the agent (block or process). 

If the square brackets and <Natural expression> of an <agent instance pid value> is omitted, this 

represents the Natural number "1". If the <Natural expression> value of an <agent instance pid 

value> is zero or greater than the number of active instances of the agent instance set, the <agent 

instance pid value> represents the Pid value Null. 

Special visibility rules apply for an <agent name> within an <agent instance>. The <agent instance> 

list before the <agent name> in an <agent instance> identifies the heirarchical context for the <agent 

name>. The <agent name> is visible if it is visible in the last item of the <agent instance> list to the 

immediate left of the <agent name>, or if it visible in the system. The <agent instance> list items to 

the left can be omitted provided the agent instance is uniquely identifiable (in the same way as 

omitting parts of a <qualifier> of an <identifier>) and each omitted <agent instance> list item 

represents the correponding Agent-name with an Instance-number for the Natural number "1". 

<primary> ::= 

  <operation application> 

 | <literal> 

 | ( <expression> ) 

 | <conditional expression> 

 | <extended primary> 

 | <active primary> 

 | <synonym> 

The Basic SDL-2010 <primary> is extended to allow a <synonym>. 

Semantics 

An Agent-instance-pid-value is a pid value of the implicit pid sort for the type of the agent instance 

set and is compatible with the predefined Pid sort. If the Agent-instance list is empty, the 

Agent-instance-pid-value is the Pid value of the state machine of the system: that is signals sent to 
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this Pid value are sent to the system state machine. Otherwise an Agent-instance-pid-value is the 

unique pid value for the agent instance given by the rightmost item of the Agent-instance list, so that 

signals output to this pid value are received by the agent instance. If the rightmost item of the 

Agent-instance list does not identify a valid agent instance, the Agent-instance-pid-value is the Pid 

value Null. 

NOTE  An Agent-instance-pid-value that is a Constant-expression is interpreted once during initialization of 

the system, and the result of the interpretation is preserved. Whenever the value of the Agent-instance-pid-

value is needed during interpretation, a replicate of the computed value is used. If the initial agent instance no 

longer exists signals sent to this instance are discarded. 

12.2.2 Literal 

Literal is as defined in Basic SDL-2010. 

12.2.3 Extended primary 

Extended variable for an indexed primary is as defined in Basic SDL-2010, but for a field primary it 

is extended. 

Concrete grammar 

<field primary> ::= 

  <primary>  <exclamation mark> { <field name> | <field number> | <as signal> } 

 | <primary> <full stop> { <field name> | <field number> | <as signal> } 

 | <field name> 

The <field primary> of Basic SDL-2010 is extended to allow the field to be identified by a <field 

number> or <as signal>, and to allow the short form <field name> (without a <primary>) in the 

context of the data type definition of a structure or choice data type. 

<field number> ::= 

  <integer name> 

The <field number> shall represent a non-zero, positive integer less than or equal to the number of 

fields in the sort of the variable. 

Model 

A <field number> is a shorthand for the <field name> of a field of the sort of <field primary> or 

<field variable>, where the value 1 represents the first field, the value 2 the second field and the value 

n the nth field. 

NOTE 1 – A <field number> has to be used to denote a field of a structure data type with a unique anonymous 

name introduced by a <signal definition> with a <sort list>. 

An <as signal> in a <field primary> is a shorthand for the <field name> of a field of the sort of the 

<field primary>, where the <field name> is the same as the unique anonymous name of the structure 

data type defined by the <signal definition> identified by the <signal identifier> of <as signal>. 

NOTE 2 – An <as signal> has to be used to denote a field of a choice data type introduced by a <gate 

definition>, <channel definition area> or <interface definition>. 

When the <field primary> has the form <field name>, this is derived syntax for 
 this ! <field name> 

12.2.4 Equality expression 

Equality expression is as defined in Basic SDL-2010. 

12.2.5 Conditional expression 

Conditional expression is as defined in Basic SDL-2010. 
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12.2.6 Operation application 

Operation application is extended to include the syntax for method application 

Concrete grammar 

<operation application> ::= 

  <operator application> 

 | <method application> 

<method application> ::= 

  <primary> <full stop> <operation identifier> [<actual parameters>] 

A <method application> is legal concrete syntax only if <operation identifier> represents a method. 

When the operation application in an operation has the syntactical form: 
 <operation identifier> [<actual parameters>] 

then, during derivation of the Operation-identifier from context, the form: 
 this <full stop> <operation identifier> [<actual parameters>] 

is also considered if the <operation identifier> could identify a method. The model in clause 12.3.2 

is applied before resolution by context is attempted. 

An <expression> in <actual parameters> corresponding to an Inout-parameter or Out-parameter in 

the Procedure-definition associated with the Operation-signature shall not be omitted and shall be a 

<variable access> or <extended primary>. 

NOTE  Omission of <actual parameters> is allowed in an <operation application> if all actual parameters 

have been omitted. 

Model 

The concrete syntax form: 
 <expression> <full stop> <operation identifier> [<actual parameters>] 

is derived concrete syntax for: 
 <operation identifier> new-actual-parameters 

where new-actual-parameters is <actual parameters> containing only <expression>, if 

<actual parameters> was not present; otherwise, new-actual-parameters is obtained by inserting 

<expression> followed by a comma before the first optional expression in <actual parameters>. 

If the <primary> of a <method application> is not a variable or this, one of the transformations below 

is applied before replacing the <full stop> as above, and there is an implicit assignment of the 

<primary> to an implicit variable with the sort of the first parameter of the operation (that is, the 

method sort) and this variable is used instead of the <primary>.  

If the <method application> is in a statement, the following transformation is applied. The 

<statement> in which the <method application> occurs is replaced by a <left curly bracket> followed 

by a <variable definition> for the implicit variable, followed by an <assignment statement> assigning 

the <primary> to the implicit variable, followed by the original <statement> where the implicit 

variable replaces the <primary> in the <method application>. This is then either a <compound 

statement> or a <loop compound statement> depending on context.  

If the <method application> is in an action that is not in a statement (for example, in the <question> 

of a <decision area>), the implicit variable is at the enclosing context and <task area> is placed in the 

flow immediately before the action. The task area contains the <assignment statement> and the 

implicit variable replaces the <primary> in the <method application>. 

12.2.7 Range check expression 

Range check expression is as defined in Basic SDL-2010. 
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