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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
DIGITAL INTERFACES -

Part 420: Multiple talkers and multiple listeners —
Ship systems interconnection — Companion standard requirements
and basic companion standards

FOREWORD

all national electrotechnical committees (IEC National Commlttees)
international co-operation on all questions concerning standardizatio
this end and in addition to other activities, the IEC publishes In
entrusted to technical committees; any IEC National Committ
participate in this preparatory work. International,
with the IEC also participate in this preparation. The IEC coll4
for Standardization (ISO) in accordance with conditions detefmined

organizations.
ical mat axp

each technical committee has representation

agreement between the two

2) The formal decisions or agreements of
international consensus of opinion on the
from all interested National Committees.

3) The documents produced have the form of
of standards, technical specifications, te
Committees in that sense.

4) In order to promote internati ificati al Committees undertake to apply IEC International
Standards transparentl axi ible in their national and regional standards. Any
divergence between the I¥ 2 ohding national or regional standard shall be clearly
indicated in the latfer.

5) The IEC providé
equipment declared i \ € of its standards.

¢ of the elements of this International Standard may be the subject
sponsible for identifying any or all such patent rights.

6) Attention is drawn g
of patent rights.

The text ofthi ig’based on the following documents:
FDIS Report on voting
80/312/FDIS 80/327/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The special typographical conventions and nomenclature used in this standard are defined in
IEC 61162-400 annex A.

Annexes A, B, C, D, E and F form an integral part of this standard.
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The committee has decided that the contents of this publication will remain unchanged until
June, 2005. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.

@%
N
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INTRODUCTION

International Standard IEC 61162 is a four part standard which specifies four digital interfaces
for applications in marine navigation, radiocommunication and system integration.

The four parts are:

IEC 61162-1 Single talker and multiple listeners
IEC 61162-2 Single talker and multiple listeners, high speed transmission
IEC 61162-3 Multiple talkers and multiple listeners — Serial data instrument network

Rection. Part 4 of
ards with part

IEC 61162-4 Multiple talkers and multiple listeners — Ship systems intercon
this standard is sub-divided into a number of individua
numbers in the 400 series.

Relationship with the other parts of the
IEC 61162-400.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS -
DIGITAL INTERFACES -

Part 420: Multiple talkers and multiple listeners —
Ship systems interconnection — Companion standard requirements
and basic companion standards

1 Scope and object

tools. The PCSDL is described in clause 5.

c) function block description. The fun
description of applications using the
block syntax is specified in clause 7.

d) PFS (PISCES foundation specificationg)whi
applications adhering tonthe IEC 61162 nd

n different

NMhe PFS will also provide a minimum
rers’ applications using this framework.

epr’is given by the distinction between four types of
information and data types. General conventions with

hich is defined in 5.3.1. The four subclauses thereafter
mantics of the four different types of specifications generated

Clause 6 descyi i glationship between the different classes of IEC 61162-4 applications
and gives an overview of their functionality. The annexes contain the detailed PCS definitions
for the classes.

The objective of companion standards is to provide definitions of the information that is
transferred within an integrated ship control system and of how these information items can be
accessed or provided. Furthermore, the standard shall allow the definition of the actual network
interfaces which the applications use to connect to the system. The description format is
machine-readable, allowing an automatic compilation of the description into interface software.

A companion standard allows the reader to, at will, shift the focus between a technical
specification and a definition of interfaces and information items. The development team can
determine information attributes like unit, power, accuracy and the structure of the system
architecture and create a common interpretation basis for data before the system
implementation. The formalisms underlying the specification language will at the same time
provide an unambiguous and precise description of the equipment interfaces which allow the
use of computer tools to automatically generate interface program codes or to inspect and
manipulate interfaces on-line, for example for debugging and monitoring purposes.
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2 Normative references

The following normative documents contain provisions, which, through reference in this text,
constitute provisions of this part of IEC 61162. For dated references, subsequent amendments
to, or revisions of, any of these publications do not apply. However, parties to agreements
based on this part of IEC 61162 are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of IEC and ISO maintain
registers of currently valid International Standards.

IEC 61162-1:2000, Maritime navigation and radiocommunication equipment and systems —
Digital interfaces — Part 1: Single talker and multiple listeners

IEC 61162-3, Maritime navigation and radiocommunication eqdi
interfaces — Part 3: Multiple talkers and multiple listeners — Seli

IEC 61162-400, Maritime navigation and radiocommunitation_egquiprnent and’systems — Digital
interfaces — Part 400: Multiple talkers and multiple ljsteners — s interconnection —

Application profile

ISO/IEC 8859-1:1998, Inf ] it\sifigle-byte coded graphic character sets
— Part 1: Latin alphabet

3 Definition@

the following definitions apply.

PCS specifications that are part of the PFS (defined in this standard) are not intended for direct
implementation and are termed “abstract”

3.1.2

application interface

a collection of interface components instantiated in an application definition document as one
protocol level interface

1 To be published. Documents
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3.1.3

CP — connection point

an application interface consists of a number of individual “functions” that can be called into or
out from

3.14

CS - companion standard

a protocol layer on top of the normal OSI application level (see definition of companion
standard in IEC 61162-400), representing the definition of how the application layer
functionality is used to implement a certain application’s interface functionality. Also called user
layer

315

function block
a high level, partly graphical representation of an application’s plaé
which presents all interfaces and relationships between these on

3.1.6

interface (component)

a collection of connection points (CP) in one INTE F doC¢ument. It can be
aggregated with others into an actual interface as d j S . The actual interface
(A-profile sense) is defined as the application inte A CATION document

3.1.7

NMEA

the National Marine Electronics AssqCiation (NME Naintains a protocol standard called
NMEA 0183 that is almost identical to\lE 6 C 61162-2. For historical reasons,
symbolic names in some ume in this 'standard refers to NMEA instead of to
IEC 61162-1 (annex F). Althouy wces to NME&X“are made, the PCS documents define an
application that is intended er with the IEC 61162-1 and IEC 61162-2 standards.

this standard.

3.1.8

pahion standard description language

the formal interface description language for PCS

3.1.10
PFS - PISCES foundation specifications
the interface base classes for all applications created in the framework of the PCS

3.1.11
tangible
a specification of an entity that shall be implemented (instantiated) at some time
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3.2 General typographical rules in this standard
The following typographical rules apply throughout this standard:

a) fragments and complete pieces of PCSDL source code is written in Couri er;
b) tokens written in capitals, typeset in COURI ER are reserved PCSDL keywords;

c) words in angle brackets (elbows), '<' and '>', define place-holders that have to be filled
with the appropriate token as described in the text;

d) tokens in square brackets, ' [' and ']', define tokens that are optional, for example parts
of a statement that are only required under special circumstances;

e) ellipses, ..., show that the preceding item can be repeated.

Subclause 5.3 defines other typographical and lexical conventions
documents.

4 General principles for the PCS

4.1 General structure

411 Purpose

standard adds meaning to
aion and makes it usable for

the IEC 61162-401 A-profile protocol.
the data transmitted via the protocol,

a) establish a language<to d

b) provide a st rdt
basis to crea
set of specificatid

following subclauses.

The three first document types can be used to generate protocol (A-profile) related entities, for
example data object names, MAU names and format strings. The information specification can
be used to add more application related meaning to the information entities. The information
specifications can also use an extended format string syntax to implement higher level
functionality based on the A-profile specification.

4.1.2.1 Application

Representation of application units within the PCS. An application is defined by application
interfaces specifying the respective inputs and/or outputs. The application specification can be
looked at as the specification of how one particular piece of equipment is connected to the
system. Applications will normally consist of a number of interfaces configured as either
providing data to or using data from the system.
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4.1.2.2 Interface (component)

Specification of connection mechanisms used between applications. Each interface has one or
more connection points (CP). Each connection point specifies one or more information type
received or provided by the respective interface. The connection point specification consists of
the data structures transferred, the information the data structures carry and how the
information can be accessed (read, write, etc.).

4.1.2.3 Data type

Data type definition specifies the structure and to some degree the content of data transmitted
via the IEC 61162-4 network. This document can be optionally exchanged or complemented
with information specifications.

4.1.2.4 Information

41.3

4.1.31 General

All specifications
scope and domain!

4.1.3.2

e, application, interface or information) inherits all properties from the old
specification calledMhe base specification). This mechanism forms a generalized-specialization
relation between these two specifications.

4.1.3.3 Aggregation

It is possible to compose new specifications by aggregating two or more existing specifications.
A complex information type can, for example be formed by including several information
specifications into a new specification. The same applies for composing complex application
interfaces from one or more interfaces (see 5.6).

Specifications for applications, interfaces and information are included in three separate
hierarchies, see figure 1. Each hierarchy stems from a base specification covering properties
common to each specification of the respective type (i.e. information, application or interface).
An overview of the PFS hierarchy for applications is given in annex E.
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4.1.3.4 Data types versus information

The current version of the PFS does not make use of interface specifications and neither the
object-oriented principles inherent in that. Instead, the less advanced data type definitions are
used. This is due to legacy companion standards from previous versions of this document (see
MiTS in part 400).

NOTE This part of the standard emphasizes the information type documents as it is believed that this will be the
description method of choice in the future. However, the reader may want to concentrate on data type documents
which are the most commonly used.

41.4 Generic and manufacturer specific companion standards

The general approach recommended by PCS is to divide the set of companion standards into
two different parts (figure 1): Generic CS and manufacturer specific €S\ Gereric\CS will be

defined by the PFS. The PFS contains generic specifications fo information,
interfaces and applications. These specifications can be used by m starting
point to define own specifications to describe their respective eguiprent. meaps*that PFS
specifications can be used as templates to create equipme icdtions. This

mechanism forms a generalized-specialization relation bety specification

and the respective specification of the PFS. It has to be bspesifisations which are part
of the PFS are abstract in the sense that they canno i spécify equipment. A
tangible PCS specification of a component has always to, i PFS specification.

Informati¢n I Application
| PICInformation |\RCCTQterfa | PACApplication |
Ge(":;ig)cs T\QlCl\fqh [ PICKfo2 | ; W\ |PCCInt2| [ PACApp1 | [ PACApp2 |
Manufacture %
specific CQ
Ncinfo4 | [\ cint3 | | cint4 | | CApp3 | | CApp4 |

IEC 2408/01
cture of PCS hierarchy of specifications
To form specificatio tion, interfaces or applications, direct inheritance mechanisms
can be ysed ecification inherits all properties from the specification from which it is
derived gcification). When deriving new specifications from existing ones
attributes on added (see also 4.2.5). Thus, the following mechanisms are the only

ones permitted b PCS description language:

a) generation of a new application specification: derivation of the new specification from an
existing one (abstract or tangible specification) and addition of new application interfaces
(see 5.5);

b) generation of a new interface specification: derivation from an existing interface
specification (abstract or tangible specification) and addition of connection points (see 5.6);

c) generation of a new information specification: derivation from an existing specification and
addition of attributes, i.e. data types or information (see 5.7);

d) creation of new data type specifications (see 5.8).
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4.1.5 Generic companion standards (PFS)

IEC 61162-420 defines generic information or data types to be transmitted via the A-profile
protocol and standardized interface or application descriptions. With respect to physical
components, these generic descriptions define the minimum required functionality (including
the information they shall provide) of the component concerned. Generic companion standards,
including application, interface, data type or information specifications, are part of this standard
and shall not be modified by manufacturers.

Thus, applications, interfaces and information specifications contained in the generic com-
panion standard form abstract specifications and normally it makes little or no sense to use
these directly as full specifications for actual applications. Normally, it is necessary to create a
more concrete specification (a tangible specification), by deriving it from/one “of the abstract
specifications.

NOTE Generic companion standards provide the Ieast common denominator for/info ion\{ via the

position sensor. In th|s sense, these generic application and interface desgfri S 9 R life with the
respective IMO performance standards.

The collection of generic specifications defined by the PCS%

4.1.6 Manufacturer specific companion standards

To satisfy the needs of specific (i.e. physi manufacturer creates specific
companion standards for information i §dr applications. These com-
(see 4 2.7). In general,

NOTE The main advantage ¢ re is Ro need for a manufacturer to develop specific
components from scratch. This accelexates the p o8 fi€ation production and implementation significantly
The second advantage is i 6 a generic PCS interface description provides as a
minimum the information ) ithi Ve specification of the PFS: even if a manufacturer

specific companion sta i k , arvices, of the respective template can be used. For example if
manufacturer B wan i S it a GPS receiver of vendor A, the manufacturer can at least
receive the informatio i

if he does not know the g ificati customized interface. Only the generic interface used as the template
has to be known in thig

Companion s interfaces and applications are defined within
hierarchies i types and interfaces will be derived from the respective base
specificati properties (attributes) common to all specifications derived from this
base. T

The limit between_the)generic (normative) and the customized (manufacturer specific) part of
the PCS is formed™y a horizontal cut within the respective specification hierarchy. This is
indicated by the dashed line in figure 1.

Attributes and methods necessary to implement services that are needed from the A-profile will
also be defined within the highest-level base specifications. They are implemented by several
specialized generic interfaces. These interfaces are described within 4.4.

To provide a high level description of a new application, the manufacturer should also provide a
function block specification of the application (clause 7).

Documents

Document Sharing Hub

Full document details: IEC 61162-420 2001


http://avadocuments2026.com/doc/iec-61162-420-2001
http://avadocuments2026.com/doc/iec-61162-420-2001

- 16 - 61162-420 O IEC:2001(E)

4.1.7 Guidelines for using PCS

This subclause gives an overview of how to use the PCSDL to create specific companion
standards. The starting point is the need to connect a new application to an IEC 61162-4
compliant network. To implement such a connection, the following steps have to be carried out:

a) identify the necessary interaction between the application concerned and other applications
in the system. Add possible interactions to possible future applications where appropriate.
Group these interactions roughly into draft PCS application interfaces. If possible, the draft
should be based on an already existing similar application which is known to conform to the
PFS;

b) construct a function block that can be used to describe the new application. The function

PFS) and adapt it by adding new application interfaces;

d) determine the number and type of each connection
interfaces. Add new connection points to existing interfa
each application interface into separate interfaces
create the new interface specification docum
specifications, from scratch or by inheritance fro

e/(see below) and
on existing interface

specifications;

f) create the final application specificati N\t by using specialization from the
appropriate component in the PFS
interfaces.

one interface
defined by one
application interfac

interfaces. <\
Apglication bage Interface base
specificati specification

N

PFS
Derive Application specific
Y
J$ew application Derive
Add
e Add i
Appllcatlon > Interface
interface
Add
A
Connection
point
%dd \c{d
Data type Information
IEC  2409/01

Figure 2 — Generating applications
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Figure 2 shows the way to create an application specification derived from a template (base
specification, i.e. the PFS).

As stated above, a new application specification must be created by deriving it from an existing
PFS compliant specification. The newly created application will inherit all application interfaces
from the respective base specification. The only adaptive mechanism allowed is application
interfaces. A new application interface is created by grouping one or more existing or newly
created interface specifications. As with application specifications, specifications of new
interfaces have to be derived from existing specifications (i.e. abstract interface specifications
of the PFS or other existing interface specifications). Newly created interfaces will inherit all
connection points from the respective base specification.

Newly created interfaces can be adapted to specific needs by addition of conrection points.
Connection points already defined for that interface (i.e. those specified/iq base specifications
of the interface in view) may not be changed. As shown in figure € :
collections of data types or information specifications. They may A an agbitrary
number of attributes (data types or information specifications). It/ :

connection points. Data types and information specification§
connection point.

4.2 Products of the PCS

There are also other entities produced e P :
special protocol entities (priorities, load tion
(authentication and applicati . Theske gntjties are defined in the last two subclauses.

Note that there is a dif
object. These
configurable tha

4.2.2 Interface

The interface name is common to a group of data objects that are connected to en block during
connection establishment. The interface name is one of the data object attributes. The
interface name is determined in the application document. The interface name can in some
cases be configurable. In this case, the ability to configure the name will be made explicit in the
application document.

4.2.3 Interface class name

If an interface name is changed during configuration, the old interface name as specified in the
application document shall be saved in the application and made available to configuration
tools as the interface class name.

The interface class name is not used during connection establishment and can in principle be
disregarded by applications not conform to the PFS.
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4.2.4 Data object name

The data object name is another data object attribute that is used during connection
establishment. The data object name is defined by the interface document. It is not possible to
configure this name.

4.2.5 Data object function

The data object may represent one of several function types, for example read, write or
subscribe. The functional capabilities of a data object is determined in the interface document.
One data object can have only one function, but several data objects with the same name in
the same interface can be distinguished between by their function (or data structures). This is
similar to name overloading in object-oriented languages.

4.2.6 Data object structure

together with the deflnltlon of the struc ure j i possible to give meaning to the data
structures in the interface i ith defining the functional scope of an
interface. A third method\is i i mentation from a provider of a server

However, the p
document type.

the data type documg

to data structures is through the information
an addition to the data type document or replace

4.2.8

Some parts © { ion_standard documents generate attribute values for the run-time
system ¢ TR P AU. These items are:

a) load related i , i.e. number of clients for an accept type interface or

transaction qeuetength for all types;

b) priority for various connection points or interfaces;
c) password for interfaces;

d) watchdog timer for the MAU.

These parameters are set in the application definition header and in conjunction with the
definition of accept and connect interfaces in the same document.

Some of the attribute values are most commonly specified as configurable, for example
password.
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4.2.9 PFS information items

Parts of the companion standard documents do also generate various information items that
are used by the PFS. These items are used by software libraries and parts of the PFS to
generate various configuration tables. These items are:

a) version codes for PFS base class;

b) authentication parameters in application and interface component documents for use in
user authentication interface classes;

¢) manufacturer and model information for application management classes;

d) original classes of interface classes that are renamed in application documents.

4.3 The PISCES foundation specifications (PFS)

a) application foundation specifications;
b) definition of generic interfaces (see 4.4);

c) data type specifications.

Appllcatlon foundation specifications form aggrega ians ¢ d interfaces according to the

apyp iat@.
The purpose of generic interfaces specifie

n the
i i A ile. ! is paft of IEC 61162 contain companion
standards for the following int :

manufacturer and
b) interfaces t@n ¢ ign controlNo aspecific console combined with authentication of
user and worksté ;

ent|t|es
The mechan
alarm systems.

echanisms include search, read, write, subscribe and alarm manipulation.
an be used for general data access as well as for implementation of
is includes an interface to transmit or receive stream based data;

e) general interface for transmission of IEC 61162-1 telegrams over a system network.

5 The companion standard reference specification

5.1 Introduction
This clause contains the complete reference for the PISCES companion standard description

language (PCSDL). It contains all information necessary to understand the companion
standards contained in the PFS and to write own companion standards based on the PFS.
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Subclause 5.2 explains the basic concepts of the PCS. Subclause 5.3 defines the general
conventions with respect to the syntax and semantic of the PCS description language. It
explains the use of tokens (identifiers, keywords and literal constants) and the use of white-
space elements (delimiters, indentations, comments, etc.). Subclause 5.3.3 concludes with the
explanation of naming rules with a particular focus on the scope rules for the identifiers.

As explained in 4.2, the PCS can be used to specify four types of entities: applications,
interfaces, information and data types. These four different document types have a common
structure, formed by a header specifying general properties for all definitions in the document
and a body containing the individual definitions. The body of the definition document normally
consists of several blocks, each identified by a keyword. This general structure will be
elaborated on in 5.4.

5.2 Basic concepts of the PCS

new companion standards, the mech
Specialization means that
specifications. The new s
which it is derived (see fi

N

Information ase Interface base Application base
specificati spezification specification
A +

Interface 1
specification

Application
specification

o TR
N Z L
& \

z

Application

Connection point interface

o
\> [N O IN ;

N .
—s Information

Interface

Data type

IEC 2410/01

Figure 3 — Relationships between specifications of the PCS

The following types of specialization are possible for PCS:

— derived applications will inherit all application interfaces from the respective base
specification;

— derived interfaces will inherit all connection points from the respective base specification;

— derived information specifications will inherit all attributes from their base specification.
Attributes may be of the type data or information.

Full document details: IEC 61162-420 2001
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Newly created specifications can be adapted to specific needs by adding properties to them.
This mechanism is called aggregation. The following aggregation mechanisms are allowed for
companion standards:

— application specifications can be adapted by adding application interfaces to them. Each
application interface consists of a set of interfaces. For every interface used, a corres-
ponding interface specification must exist. Application interfaces already defined in base
specifications may not be changed;

— interfaces can be extended by addition of connection points. Connection points use one or
more information or data types. For each information or data type used a corresponding
specification must exist. Connection points already defined in base specifications cannot be
changed. Data types and information specifications shall not be mixed in one connection
point;

- information specifications can be adapted by adding new attributes
information type).

data type or

specification types as elucidated in figure 3.

5.3 Conventions for companion standard specification
This subclause covers general typographic conventiofs th PCS description files.

It covers the use of tokens (see 5.3.2) and general hamyn N difhg specification of the
scope of named objects (see 5.3.3).

5.3.1 General principles

a) Identifier: token to refer to a named entity in a specification. An identifier is defined by its
name and scope;

b) Keywords: reserved words of the PCS description language (see annex A);

c) Literal constants: tokens to express a constant value. Literal constants can be of several
data types (e.g. integer, floating point, character or string);

d) delimiters;
e) white space.

The following paragraphs give the typographic conventions that apply to these tokens.

5.3.2.1 Identifiers

Identifiers can be any sequence of letters or numbers. The first character has to be a letter.
Capitals and lower case letters will be distinguished between. All characters of an identifier are
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5.3.2.2 Keywords

Keywords are always in capitals. A list of the PCS keywords is given in annex A. To enhance
readability, keywords should be avoided when used out of context, for example in comments.

NOTE Because the PCS description language distinguishes between capitals and lower case, it is generally legal
to use keywords in lower case or in mixed-case variants, for example for identifiers. However, to avoid confusion for
the reader, it is not recommended to do so.

5.3.2.3 Literal constants

Literal constants are representing explicit values. Depending on the data type expressed by a
literal constant, the following types can be distinguished:

part, an optional e or E as exponential sign and an unsi
The integer as well as the fractional part consist

d) string constant: a string is a sequence of c
set, for example "this is a string"
computer and tools;.

e) aggregate constant. this type ore complex data structures.
Aggregates can be records or array$ of the type X , <token2>, ..., <tokenN>}.

A formal definition of the
of IEC 61162-400.

5.3.24 Delimifers

e line separator character(s) used on a given platform, for
on a UNIX system) or a carriage-return followed by a line-feed

Whitespace is understood as one or more tokens that act as separators between tokens, but
which have no syntactic meaning. Any contiguous number of the tokens listed below is defined
to be “one” whitespace.

5.3.2.5 Indentation

For indentation the space character, ‘ ‘, shall be used. Indentations should be used to structure
the text (e.g. mark one block).
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5.3.2.6 Comments

Comments can be placed anywhere in the text to structure the document. The general operator
that starts a comment to the end of a line is the semicolon ‘. Comments can be at the
beginning of a line to mark the entire line as a comment or within a line — in the latter case, the
rest of the line is a comment.

NOTE A newline following a whitespace is a newline token even if the whitespace is part of a full line comment.

If a comment is extended over more than one line, it has to be marked with an asterisk, *, as
the first character. A multiple line comment has to be terminated by a block delimiter (two or
more newlines).

---------------------------- Comment over an entire line.
DATA BLOCK Ti me

* A representation of Multiple line comment wi
relative tinme indentation, delimited by newli

word32_m sec ; seconds
word32_m usec ;mcro-seconds

constants), application, interface or
K nd lower case letters, digits and the
special character underscofe . 3 art with an upper case letter.

NOTE The A-profile uses hese |den ifiers_as attrihute vallles during connection establishment, but does not

Other identifier@r i es, may contain the same mix of printable
characters. For u mity S ati

5.3.4

The scope of denti S )ds on its type. Identifiers declared within application, interface

or inforpmati i are local to the respective specification. Dependent on

specifica affe ts the identifiers as follows:

— applicationsi identifiers for interfaces specified within application specifications are local
(5.5);

- interfaces: identifiers for connection points defined within an interface or identifiers for
connection points defined in another interface referenced and reused by this interface are
local to this interface (5.6);

- information specifications: identifiers for attributes to the information type are local (5.7);

— data types: these are scope dependent on being declared as local or global (see below).

Data type specifications contain two different sections, one for local and one for global
variables. These sections are marked by the keywords LOCAL and GLOBAL:

— data types (i.e. interpretations, constants and data blocks) within the LOCAL section are
local to the respective specification. As for the specification types mentioned above, they
are accessible from other specifications only via the scope operator,

Full document details: IEC 61162-420 2001
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— data types within the GLOBAL section have global scope. This means that they are
accessible from all specifications referencing the respective data type specification directly.
In this case, the use of the scope operator is optional.

NOTE The purpose of the GLOBAL keyword is to allow the definition of data types that can be used without the
scope operator in later documents. This simplifies the text of specifications.

The LOCAL section has to precede the GLOBAL part of data type specifications. If no keyword is
used, the section is assumed to be global.

To make reference to a scope identifier, the name of the scope to which it belongs has to be
prefixed and followed by a full stop, *.’, delimiter. (e.g., myl nf or mati on. m_myMenber ).

5.3.5 Configurable identifiers and literal

during system installation. This is typically necessary if several i
installed in one system. In this case, each MAU must be given a unj

the entity is configured.

5.4 General structure of PCS specifications

5.4.1 General

PCS documents are used to specify the Aol g ER
a) application specificatio
b) interface (specifications
c) information specificati
)

d) data types. Q
An outline of the g&ne
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The header is delimited from the body by a block delimiter.

<type> <paraneter_|ist> The first line of the specification indicates type.
[* description] A comment to describe the entity specified.

Each specification starts with a header setting

general attributes such as version, date,

<header keyword> <literal >
D responsibility.

speci fication body
<keywor d> <parameter_list>

[* description] The body of a specification consists of a

sequence of blocks giving the detailed
:body of bl ock specification of the entity in view.

next bl ock

ANEEGAN

\/E\c\>1 2/01

e specified. <t ype>

Figure 5 — PCS general structure

5.4.2 The specification header

All specifications start with a keyword defining the type o
may be one of the following:

a) APPLI CATI ON to specify an application;
b) | NTERFACE for an interface;

c) | NFORMATI ON to create an information sp
d) DATA TYPES to generate a data typ

The first line .<
specification.

VERSI ON ondv One attribute definition.
DATE t e> Another after a newline,
RESPON <na and another.

Figure 6 — Header

IEC 2413/01

In the rest of thecheader, each line consists of a keyword naming an attribute to be specified
and a literal constant’giving the attribute value. An example is shown in figure 6. The lines shall
be separated by one or more newlines and/or block comments. The parser will normally look
for the first keyword of the body of the specification to determine that the header has ended.

The following header fields are common and required for all PCS specification documents:

a) VERSION <version_code>: the VERSION keyword sets the version of a PCS entity to the
value given by <version_code>. The version code shall be written in the format N.N where
N may be any integer-constant. Leading zeros are allowed (e.g. 0.001);

b) DATE <date>: defines the date of creation of the entity to <dat e>. The date shall be in the
form YYYY-MM-DD with YYYY specifying the year of creation, MM the month and DD the
day (all fields are integer constants). For instance 2000- 08- 03 is a valid date;

c) RESPONSI BLE <nane>: this field specifies the responsible organization and author of the
specification. It may be any string constant. This field should normally name the
organization and person in the organization responsible for further maintenance of the

document. Documents
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5.4.3 The specification body

The basic element of the specification body is the block structure. Each block starts with a
keyword indicating the type of block followed by a list of parameters. The available types of
blocks are dependent on the type of entity to be specified. Details on legal blocks and the
respective syntax will be given in the following sections. Blocks are separated from each other
by at least one block separator.

5.5 Application specifications

5.5.1 Overview

one or more interface speC|f|cat|ons A PCS application specification,
ments, contains all necessary information to create the programming

— attribute values defined in the header of the respective base specification;

— all interfaces specified by the base specification.

5.5.2 General layout

Figure 7 shows the general layout of icat specification. Examples of application
specifications can be found in the anne

e Name of the application (the MAU name). The keyword
derived from a base specification given by the identifier
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APPLI CATI ON <appl _name> DERI VED [ FROM
<base_application>

<general header>

REFERENCES
<interface_name> [version]

USAGE
[* description]

| NTERFACES
[* description]

ACCEPT <interface_name>
[* description]

<properties of the interface>
CONNECT <interface_name> ON <server_nanme>

[* description]

<properties of the interface>

IEC 2414/01

A block comment should follow the (firs

ne. \giVi
ppevi i
part of the formal syntax &nd can/be ingluded after thedescription by another comment block.

5.5.3 Header

As for all entity cdvered\hy the PGS, an application specification is divided into a header
and a body. In addition properties listed in clause 5.4, the following entries can

be defined in the%\é@%l\

terval ms>]
[ <user>: <password>, < user >: <password>, . . . ]]

Figure 8 — Application header IEC 2415/01

a) MANUFACTURER <nane>: this attribute specifies the manufacturer of the application
specified here. The name may be any character string;

b) MODEL <nanme>: the model name of the application should be given here. This attribute is
used, for example to distinguish between different variants of a product family. The name
may be any character string;

c) WATCHDOG <interval ns>: this field specifies an optional watchdog interval (in
milliseconds) that is used by the LNA to periodically interrogate the state of the MAU;

d) AUTHENTI CATI ON <user>: <passwor d>: this field specifies that authentication is used for
all interfaces in the MAU and may, optionally, specify the available user and password
codes. The latter is normally not included in open documents. Authentication uses a
dedicated PFS interface.
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5.5.4 Body

The specification body shall consist of three main blocks in the order shown in the following
subclauses. All blocks shall be present, although they may be empty or consist of just
comments as, for example the USAGE block.

5.5.4.1 References

Each external interface has to be referenced before it can be used in the | NTERFACE blocks.
This is done in a block that starts with the keyword REFERENCES. Each additional line of this
block contains a reference to an interface in the form:

<interface_nane> [version]

versions of one interface, the version code may be specified as a
present, will be compared to the version code specified in the
interface. A mismatch shall cause a parser error.

string, if
ferenced

5.5.4.2 Usage

e bldgck starts with the
gck of comments.

This block gives a description on how the application
keyword USAGE, but the remainder of the block must

5.5.4.3 Interfaces

a block comment giving
application interface.

5.5.4.4 Accept type i

The syntax used fy a servefNnte

11

Figure 9 — Accept interface template IEC 2416/01

The specification of a server interface starts with the keyword ACCEPT. The newly created
interface will be named <i nterface_nanme>. The name may be specified as configurable by
enclosing it in angle brackets. The interface will be composed of a number of interface
components as specified at the end of the example.

A number of properties can be specified for the server interface by using a set of property
definition statements. These statements must be placed between the header line and the first
interface component definition. They may be listed in any order. Each statement shall be one
line, separated from other lines by one or more newlines. The following properties may be set
for a server interface:
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a) MAX MESSAGE RATE  <msg_per_sec>: this entry is not converted to a protocol entity. It is
used to check and verify system and module load. It shall specify the maximum number of
transactions (including connection attempts) that the server application accepts on this
interface;

b) AUTHENTI CATI ON <user >: <passwor d>: if user authentication is required for the respective
interface, this property has to be defined. The user and password fields may optionally be
specified to list the available users. The password may be specified as configurable;

Cc) CLIENTS <numb_clients> the maximum number of clients that are allowed to be
connected to the server may be specified here. The token <nunb_cl i ent s> is of integer
type. This property may be omitted if the maximum number of clients is not limited. The
limitation is enforced by the LNA by denying further connection attempt, after the number of
clients has been accepted by the MAU. The limitations do not apply to-t#gent connection
attempts;

d) TRANSACTI ON QUEUE <nunb_trans>: the maximum number
requests that the server allows in the input queue may be ¢
<nunmb_t r ans> is of integer type. This property will limit the
the server for a given interface. By delaying acknowledgeg
limit to control its load. The limitation does not apply to uy

e) PASSWORD [ <passwd>]: if the server shaII be protected v

<passwd> usually is empty or a string in angl
password for the interface.

The interface connection points are s

| NTERFACE [ COVPONENT] <name>

Each application interface consists of ;
the line above. All compongats specifi n/one block (only one newline between

lsed to make the code more readable.

section (see above). Thexcoqik infe Rrsisting of all components) will be instantiated
as one A-profile@ 3 et in the ACCEPT statement.

5.5.4.5 Connec

The specification\of i ace is initiated by the keyword CONNECT. The definition is
similar to the ace definitions, except for the properties that can be set and the

the respective pIicﬁon interface (the server MAU name). The <i nterface nane> must
likewise be the namg 6f one of the application interfaces on the server. Both these names may
be specified as configurable.

CONNECT <i nterface_name> ON <server _nanme>
[* description]

[ MAX MESSAGE RATE <nmsg_per_sec>]

[PRIORITY [interface_conp[.conn_point]] <priority>]
[ TRANSACTI ON QUEUE <num_trans>]

[ PASSWORD <passwd>]

| NTERFACE [ COMPONENT] <name>

Figure 10 — Connect application interface template IEC 2417/01
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The following properties may be set for a client interface:

a) MAX MESSAGE RATE <nmsg. per sec.>: this entry has the same function as for the
ACCEPT statement. It shall specify the maximum number of transactions generated by this
client application for this interface. This is a measure that may be enforced by the
application, but it is normally only tested against and is used as a guideline for total system
load calculations;

b) PRIORITY [interface_conp[.conn_point]] <priority>:the PRI ORI TY flag can be used
to set the priority of an interface component or a specific connection point. If not specified,
the priority will be set to NORMAL. The connection point of the interface component affected
by this property is specified by the name argument. If the name argument is omitted, the
priority applies to all connection points in the application interface. If the .conn_poi nt
component is omitted, the priority applies to all connection poi the interface

ORMAL or

URGENT;
c) TRANSACTI ON QUEUE: this is as for the accept interface;
d) PASSWORD: this is as for the accept interface, except that\the pa S ified is that

| NTERFACE [ COMPONENT] <nane>

These lines are used to specify the co
as for the accept interface.

5.5.4.6 Handling o

If the applicatio
components sh
interfaces, this meag

Interfaces are used in application specifications to describe the functionality and connectivity of
the application. The application specification defines application interfaces which consists of a
number of interface components. Each of the interface components is defined in an interface
definition document.

The format of interface component descriptions is defined in this clause. Interface components
themselves form aggregations of connection points. Each connection point specifies input
and/or output information available from the interface.

NOTE In essence, interfaces describe the view on an application from the outside world — from an object-oriented
point of view, interfaces specify the methods giving access to the internal structure and behaviour of an application

object. That means that all functionality and behaviour of an application visible from other applications is given by
the interfaces.
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