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Foreword

The text of document 65C/763/FDIS, future edition 2 of JEC 61158-5-5, prepared by
SC 65C “Industrial networks” of IEC/TC 65 “Industrial-process measurement, control and automation”
was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 61158-5-5:2014.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2015-06-22
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-09-22
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61158-5-5:2008.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.
Endorsement notice

The text of the International Standard IEC 61158-5-5:2014 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

EC 61784-1 NOTE Harmonized as EN 61784-1].
EC 61784-2 NOTE Harmonized as EN 61784-4.
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INTRODUCTION

This part of IEC 61158 is one of a series produced to facilitate the interconnection of
automation system components. It is related to other standards in the set as defined by the

“three-layer” fieldbus reference model described in JEC 61158-1.

The application service is provided by the application protocol making use of the services
available from the data-link or other immediately lower layer. This standard defines the
application service characteristics that fieldbus applications and/or system management may
exploit.

Throughout the set of fieldbus standards, the term “service” refers to the abstract capability
provided by one layer of the OSI Basic Reference Model to the layer immediately above.
Thus, the application layer service defined in this standard is a conceptual architectural
service, independent of administrative and implementation divisions.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 5-5: Application layer service definition —
Type 5 elements

1 Scope

1.1 General

The fieldbus application layer (FAL) provides user programs with a means to access the
fieldbus communication environment. In this respect, the FAL can be viewed as a “window
between corresponding application programs.”

This standard provides common elements for basic time-critical and non-time-critical
messaging communications between application programs in an automation environment and
material specific to Type 5 fieldbus. The term “time-critical” is used to represent the presence
of a time-window, within which one or more specified actions are required to be completed
with some defined level of certainty. Failure to complete specified actions within the time
window risks failure of the applications requesting the actions, with attendant risk to
equipment, plant and possibly human life.

This standard defines in an abstract way the externally visible service provided by the Type 5
fieldbus application layer in terms of

a) an abstract model for defining application resources (objects) capable of being
manipulated by users via the use of the FAL service,

b) the primitive actions and events of the service;

c) the parameters associated with each primitive action and event, and the form which they
take; and

d) the interrelationship between these actions and events, and their valid sequences.
The purpose of this standard is to define the services provided to

1) the FAL user at the boundary between the user and the application layer of the fieldbus
reference model, and

2) Systems Management at the boundary between the application layer and Systems
Management of the fieldbus reference model.

This standard specifies the structure and services of the Type 2 fieldbus application layer, in
conformance with the OSI| Basic Reference Model (ISO/IEC 7498) and the OSI application
layer structure (ISO/IEC 9549).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented application service
elements (ASEs) and a layer management entity (LME) that manages the AE. The ASEs
provide communication services that operate on a set of related application process object
(APO) classes. One of the FAL ASEs is a management ASE that provides a common set of
services for the management of the instances of FAL classes.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responseaaments
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send/receive is specified. This permits greater flexibility to the FAL users in standardizing
such object behavior. In addition to these services, some supporting services are also defined
in this standard to provide access to the FAL to control certain aspects of its operation.

1.2 Specifications

The principal objective of this standard is to specify the characteristics of conceptual
application layer services suitable for time-critical communications, and thus supplement the
OSI Basic Reference Model in guiding the development of application layer protocols for time-
critical communications.

A secondary objective is to provide migration paths from previously-existing industrial
communications protocols. It is this latter objective which gives rise to the diversity of services
standardized as the various types of IEC 61158.

This specification may be used as the basis for formal application programming interfaces.
Nevertheless, it is not a formal programming interface, and any such interface will need to
address implementation issues not covered by this specification, including

a) the sizes and octet ordering of various multi-octet service parameters, and
b) the correlation of paired request and confirm, or indication and response, primitives.

1.3 Conformance

This standard does not specify individual implementations or products, nor does it constrain
the implementations of application layer entities within industrial automation systems.

There is no conformance of equipment to this application layer service definition standard.
Instead, conformance is achieved through implementation of conforming application layer
protocols that fulfill the Type 5 application layer services as defined in this standard.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

NOTE All parts of the IEC 61158 series, as well as |JEC 61784-1 and |EC 61784-4 are maintained simultaneously.
Cross-references to these documents within the text therefore refer to the editions as dated in this list of normative
references.

EC 61131-3, Programmable controllers — Part 3: Programming languages

IEC 61158-1:2014, Industrial communication networks — Fieldbus specifications — Part 1:
Overview and guidance for the IEC 61158 and IEC 61784 series

EC 61158-3-1|, Industrial communication networks — Fieldbus specifications — Part 3-1: Data-
link layer service definition — Type 1 elements

EC 61158-4-1|, Industrial communication networks — Fieldbus specifications — Part 4-1: Data-
link layer protocol specification — Type 1 elements

IEC 61158-5:2014 (all parts), Industrial communication networks — Fieldbus specifications —
Part 5: Application layer service definition
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EC 61158-6-5, Industrial communication networks — Fieldbus specifications — Part 6-5:
Application layer protocol specification — Type 5 elements

SO/IEC 646, Information technology — ISO 7-bit coded character set for information
interchange

ISO/IEC 7498-1|, Information technology — Open Systems Interconnection — Basic Reference
Model — Part 1: The Basic Model

SO/IEC 8822, Information technology — Open Systems Interconnection — Presentation
service definition

SO/IEC 8824: 1990, Information technology — Open Systems Interconnection — Specification
of Abstract Syntax Notation One (ASN.1)1

SO/IEC 9548, Information technology — Open Systems Interconnection — Application Layer
Structure

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

ANSI/IEEE 754-1985, Binary Floating-Point Arithmetic

3 Terms and definitions

For the purposes of this document, the following terms, definitions, symbols, abbreviations
and conventions apply:

31 |ISOI/IEC 7498-1 terms

a) application entity

b) application process

c) application protocol data unit
d) application service element
e) application entity invocation

f) application process invocation
g) application transaction

h) real open system

i) transfer syntax

3.2 SOJ/IEC 8822 terms

a) abstract syntax
b) presentation context

3.3 SO/IEC 9545 terms

Y

application-association

(=)

application-context

o O

)

)

) application context name

) application-entity-invocation
)

)

application-entity-type
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f) application-process-invocation

g) application-process-type

h) application-service-element

i) application control service element

3.4 SO/IEC 8824 terms

a) object identifier

b) type

3.5 Fieldbus data-link layer terms

For the purposes of this document, the following terms as defined in JEC 61158-3-1 and
EC 61158-4-1| apply.

a) DL-Time

b) DL-Scheduling-policy
c) DLCEP

d) DLC

e) DL-connection-oriented mode
f) DLPDU

g) DLSDU

h) DLSAP

i) fixed tag

j) generic tag

k) link

) MACID

m) network address

n) node address
0) node

p) tag

g) scheduled

r) unscheduled
3.6 Fieldbus application layer specific terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.6.1
access protection
limitation of the usage of an application object to one client

3.6.2

active connection control object

instance of a certain FAL class that abstracts the interconnection facility (as Consumer and
Provider) of an automation device

3.6.3

address assignment table

mapping of the client's internal I/O-Data object storage to the decentralised input and output
data objects
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3.6.4

allocate

take a resource from a common area and assign that resource for the exclusive use of a
specific entity

3.6.5
application
function or data structure for which data is consumed or produced

3.6.6

application layer interoperability

capability of application entities to perform coordinated and cooperative operations using the
services of the FAL

3.6.7

application objects

multiple object classes that manage and provide a run time exchange of messages across the
network and within the network device

3.6.8

application process

part of a distributed application on a network, which is located on one device and
unambiguously addressed

3.6.9
application process identifier
component that distinguishes multiple application processes used in a device

3.6.10

application process object

component of an application process that is identifiable and accessible through an FAL
application relationship

Note 1 to entry: Application process object definitions are composed of a set of values for the attributes of their
class (see the definition for Application Process Object Class Definition). Application process object definitions
may be accessed remotely using the services of the FAL Object Management ASE. FAL Object Management
services can be used to load or update object definitions, to read object definitions, and to dynamically create and
delete application objects and their corresponding definitions.

3.6.11

application process object class

a class of application process objects defined in terms of the set of their network-accessible
attributes and services

3.6.12

application relationship

cooperative association between two or more application-entity-invocations for the purpose of
exchange of information and coordination of their joint operation

Note 1 to entry: This relationship is activated either by the exchange of application-protocol-data-units or as a
result of preconfiguration activities.

3.6.13

application relationship application service element

application-service-element that provides the exclusive means for establishing and
terminating all application relationships
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3.6.14

application relationship endpoint

context and behavior of an application relationship as seen and maintained by one of the
application processes involved in the application relationship

Note 1 to entry: Each application process involved in the application relationship maintains its own application
relationship endpoint.

3.6.15
attribute
description of an externally visible characteristic or feature of an object

Note 1 to entry: The attributes of an object contain information about variable portions of an object. Typically,
they provide status information or govern the operation of an object. Attributes may also affect the behaviour of an
object. Attributes are divided into class attributes and instance attributes.

3.6.16
behaviour
indication of how an object responds to particular events

3.6.17
bit-no
designates the number of a bit in a bitstring or an octet

3.6.18
channel
single physical or logical link of an input or output application object of a server to the process

3.6.19

channel related diagnosis

information concerning a specific element of an input or output application object, provided for
maintenance purposes

EXAMPLE: validity of data

3.6.20
class
set of objects, all of which represent the same kind of system component

Note 1 to entry: A class is a generalisation of an object; a template for defining variables and methods. All objects
in a class are identical in form and behaviour, but usually contain different data in their attributes.

3.6.21
class attributes
attribute that is shared by all objects within the same class

3.6.22
class code
unique identifier assigned to each object class

3.6.23

class specific service

service defined by a particular object class to perform a required function which is not
performed by a common service

Note 1 to entry: A class specific object is unique to the object class which defines it.

3.6.24
client
a) object which uses the services of another (server) object to perform a task
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b) initiator of a message to which a server reacts

3.6.25

configuration check

comparison of the expected 1/0-Data object structuring of the client with the real 1/0-Data
object structuring to the server in the start-up phase

3.6.26
configuration data base
interconnection information maintained by the ACCO ASE

3.6.27

configuration fault

an unacceptable difference between the expected 1/0O-Data object structuring and the real 1/0-
Data object structuring, as detected by the server

3.6.28
configuration identifier
representation of a portion of I/0 Data of a single input- and/or output-module of a server

3.6.29
connection
logical binding between application objects that may be within the same or different devices

Note 1 to entry: Connections may be either point-to-point or multipoint.

3.6.30
connection channel
description of a connection between a sink and a source of data items

3.6.31

connection ID

CID

identifier assigned to a transmission that is associated with a particular connection between
producers and consumers, providing a name for a specific piece of application information

3.6.32
connection path
an octet stream that defines the application object to which a connection instance applies

3.6.33
connection point
buffer which is represented as a subinstance of an Assembly object

3.6.34
consume
act of receiving data from a producer

3.6.35
consumer
node or sink that is receiving data from a producer

3.6.36
consuming application
application that consumes data
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3.6.37

control commands

action invocations transferred from client to server to clear outputs, freeze inputs and/or
synchronise outputs

3.6.38
conveyance path
unidirectional flow of APDUs across an application relationship

3.6.39
cyclic
repetitive in a regular manner

3.6.40

data consistency

means for coherent transmission and access of the input- or output-data object between and
within client and server

3.6.41
dedicated AR
AR used directly by the FAL User

Note 1 to entry: On Dedicated ARs, only the FAL Header and the user data are transferred.

3.6.42
device
physical hardware connected to the link

Note 1 to entry: A device may contain more than one node.

3.6.43

device profile

a collection of device dependent information and functionality providing consistency between
similar devices of the same device type

3.6.44
diagnosis information
all data available at the server for maintenance purposes

3.6.45
diagnosis information collection
system diagnosis information that is assembled at the client side

3.6.46

dynamic AR

AR that requires the use of the AR establishment procedures to place it into an established
state

3.6.47
end node
producing or consuming node

3.6.48
endpoint
one of the communicating entities involved in a connection
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3.6.49

engineering

abstract term that characterizes the client application or device responsible for configuring an
automation system via interconnecting data items

3.6.50

error

discrepancy between a computed, observed or measured value or condition and the specified
or theoretically correct value or condition

3.6.51
error class
general grouping for related error definitions and corresponding error codes

3.6.52
error code
identification of a specific type of error within an error class

3.6.53
event
an instance of a change of conditions

3.6.54

FAL subnet

subnetworks composed of one or more data link segments, identified by a subset of the
network address

Note 1 to entry: FAL subnets are permitted to contain bridges but not routers.

3.6.55

FIFO variable

a Variable Object class, composed of a set of homogeneously typed elements, where the first
written element is the first element that can be read

Note 1 to entry: On the fieldbus only one, complete element can be transferred as a result of one service
invocation.

3.6.56
frame
denigrated synonym for DLPDU

3.6.57

freeze

function at the DP-slaves for simultaneous data transfer between the input data object and the
process

3.6.58

group
a) <general> a general term for a collection of objects

Specific uses:
b) <addressing> when describing an address, an address that identifies more than one entity

3.6.59

interface

a) shared boundary between two functional units, defined by functional characteristics, signal
characteristics, or other characteristics as appropriate
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b) collection of FAL class attributes and services that represents a specific view on the FAL
class

3.6.60
interface definition language
syntax and semantics of describing service parameters in a formal way

Note 1 to entry: This description is the input for the ORPC model, especially for the ORPC wire protocol.

3.6.61
interface pointer
key attribute that unambiguously addresses an object interface instance

3.6.62
invocation
act of using a service or other resource of an application process

Note 1 to entry: Each invocation represents a separate thread of control that may be described by its context.
Once the service completes, or use of the resource is released, the invocation ceases to exist. For service
invocations, a service that has been initiated but not yet completed is referred to as an outstanding service
invocation.

3.6.63
1/0 data
object designated to be transferred cyclically for the purpose of processing

3.6.64
identifier related diagnosis
information dedicated to modules for maintenance purpose

3.6.65
index
address of an object within an application process

3.6.66

instance

the actual physical occurrence of an object within a class that identifies one of many objects
within the same object class

EXAMPLE California is an instance of the object class US-state.

Note 1 to entry: The terms object, instance, and object instance are used to refer to a specific instance.

3.6.67
instance attributes
attribute that is unique to an object instance and not shared by the object class

3.6.68
instantiated
object that has been created in a device

3.6.69

logical device

a certain FAL class that abstracts a software component or a firmware component as an
autonomous self-contained facility of an automation device

3.6.70
manufacturer ID
identification of each product manufacturer by a unique number
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3.6.71

management information

network-accessible information that supports managing the operation of the fieldbus system,
including the application layer

Note 1 to entry: Managing includes functions such as controlling, monitoring, and diagnosing.

3.6.72
member
piece of an attribute that is structured as an element of an array

3.6.73
message router
object within a node that distributes messaging requests to appropriate application objects

3.6.74

method

<object> a synonym for an operational service which is provided by the server ASE and
invoked by a client

3.6.75
module
a) <general> hardware or logical component of a physical device

b) <Type 3> addressable unit inside the DP-slave

3.6.76
multipoint connection
connection from one node to many

Note 1 to entry: Multipoint connections allow messages from a single producer to be received by many consumer
nodes.

3.6.77

network

a set of nodes connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways

3.6.78

object

abstract representation of a particular component within a device, usually a collection of
related data (in the form of variables) and methods (procedures) for operating on that data
that have clearly defined interface and behaviour

3.6.79
object remote procedure call
model for object oriented or component based remote method invocation

3.6.80
object specific service
service unique to the object class which defines it

3.6.81
originator
client responsible for establishing a connection path to the target

3.6.82
peer
role of an AR endpoint in which it is capable of acting as both client and server
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3.6.83
physical device
automation or other network device

3.6.84
point-to-point connection
connection that exists between exactly two application objects

3.6.85
pre-defined AR endpoint
AR endpoint that is defined locally within a device without use of the create service

Note 1 to entry: Pre-defined ARs that are not pre-established are established before being used.

3.6.86

pre-established AR endpoint

AR endpoint that is placed in an established state during configuration of the AEs that control
its endpoints

3.6.87

process data

object(s) which are already pre-processed and transferred acyclically for the purpose of
information or further processing

3.6.88
produce
act of sending data to be received by a consumer

3.6.89
producer
node that is responsible for sending data

3.6.90
property
general term for descriptive information about an object

3.6.91
provider
source of a data connection

3.6.92

providerlD

an unambiguous identifier within the scope of the ACCO assigned by the provider to
recognize the internal data of a configured interconnection source

3.6.93

publisher

role of an AR endpoint that transmits APDUs onto the fieldbus for consumption by one or
more subscribers

Note 1 to entry: A publisher may not be aware of the identity or the number of subscribers and it may publish its
APDUs using a dedicated AR.

3.6.94

publishing manager

role of an AR endpoint in which it issues one or more confirmed service request APDUs to a
publisher to request the publisher to publish a specified object
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Note 1 to entry: Two types of publishing managers are defined by this standard, pull publishing managers and
push publishing managers, each of which is defined separately.

3.6.95

pull publisher

type of publisher that publishes an object in response to a request received from its pull
publishing manager

3.6.96

pull publishing manager

type of publishing manager that requests that a specified object be published in a
corresponding response APDU

3.6.97
push publisher
type of publisher that publishes an object in an unconfirmed service request APDU

3.6.98

push publishing manager

type of publishing manager that requests that a specified object be published using an
unconfirmed service

3.6.99

pull subscriber

type of subscriber that recognizes received confirmed service response APDUs as published
object data

3.6.100

push subscriber

type of subscriber that recognizes received unconfirmed service request APDUs as published
object data

3.6.101
quality code
additional status information of a data item

3.6.102
resource
a processing or information capability of a subsystem

3.6.103
route endpoint
object container containing Variable Objects of a variable class

3.6.104
runtime object model
objects that exist in a device together with their interfaces and methods that are accessible

3.6.105

server

a) role of an AREP in which it returns a confirmed service response APDU to the client that
initiated the request

b) object which provides services to another (client) object

3.6.106
service
operation or function than an object and/or object class performs upon request from another
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3.6.107
slot
address of a module within a DP-slave

3.6.108
subscriber
role of an AREP in which it receives APDUs produced by a publisher

3.6.109

sync

function at the DP-slaves for simultaneous data transfer between the output data object and
the process

3.6.110
target
end-node to which a connection is established

3.6.111

unconnected service

messaging service which does not rely on the set up of a connection between devices before
allowing information exchanges

3.7 Abbreviations and symbols

ACCO Active Connection Control Object

AE Application Entity

AL Application Layer

ALME  Application Layer Management Entity
ALP Application Layer Protocol

APO Application Object

AP Application Process

APDU  Application Protocol Data Unit

API Application Process Identifier

AR Application Relationship

AREP  Application Relationship End Point

ASCIl  American Standard Code for Information Interchange

ASE Application Service Element

CID Connection ID

CIM Computer Integrated Manufacturing
CIP Control and Information Protocol
CM_API Actual Packet Interval

CM_RPI Requested Packet Interval

Cnf Confirmation
COR Connection originator
CR Communication Relationship

CREP Communication Relationship End Point
DL- (as a prefix) data-link-
DLC Data-link Connection

DLCEP Data-link Connection End Point
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DLL
DLM
DLSAP
DLSDU
DNS
DP

FAL
FIFO
HMI

IDL
IEC
Ind

ISO
LDev
LME
oz2T
O=T
ORPC
(O]
PDev
PDU
PL
QoS
QC
REP
Req
Rsp
RT
SAP
SCL
SDU
SEM
SMIB
SMK
STD
S-VFD
T20
T=0
VAO

Data-link layer
Data-link-management
Data-link Service Access Point
DL-service-data-unit

Domain Name Service
Decentralised Peripherals
Fieldbus Application Layer
First In First Out
Human-Machine Interface
Identifier

Interface Definition Language

International Electrotechnical Commission

Indication

Internet Protocol

International Organization for Standardization

Logical Device
Layer Management Entity

Originator to target (connection characteristics)

Originator to target (connection characteristics)

Object Remote Procedure Call
Open Systems Interconnect
Physical Device

Protocol Data Unit

Physical Layer

Quiality of Service

Quality Code

Route Endpoint

Request

Response

Runtime

Service Access Point
Security Level

Service Data Unit

State event matrix

System Management Information Base

System Management Kernel

State transition diagram, used to describe object behaviour

Simple Virtual Field Device

Target to originator (connection characteristics)

Target to originator (connection characteristics)

Variable Object
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3.8 Conventions

3.8.1 Overview

— 25 —

The FAL is defined as a set of object-oriented ASEs. Each ASE is specified in a separate
subclause. Each ASE specification is composed of two parts, its class specification, and its
service specification.

The class specification defines the attributes of the class. The attributes are accessible from
instances of the class using the Object Management ASE services specified in Clause 5 of
this standard. The service specification defines the services that are provided by the ASE.

3.8.2 Conventions for class definitions

Class definitions are described using templates. Each template consists of a list of attributes

for the class. The general form of the template is shown below:

Class Name

Key Attribute:
Key Attribute:

Attribute:
Attribute:
Attribute:
Attribute:
Attribute:
Constraint:
Attribute:
Attribute:
Attribute:
Attribute:
Attribute:

OpsService:
Constraint:
OpsService:

FAL ASE:
CLASS:
CLASS ID:
PARENT CLASS:
ATTRIBUTES:
1 (o)
2 (0)
3 (m)
4 (m)
4.1 (s)
4.2 (s)
4.3 (s)
5 (c)
5.1 (m)
5.2 (o)
6 (m)
6.1 (s)
6.2 (s)
SERVICES:
1 (o)
2. (c)
2.1 (o)
3 (m)

MgtService:

ASE Name

#
Parent Class Name

numeric identifier
name

attribute name(values)
attribute name(values)
attribute name(values)
attribute name(values)
attribute name(values)
constraint expression
attribute name(values)
attribute name(values)
attribute name(values)
attribute name(values)
attribute name(values)

service name
constraint expression

service name
service name

(1) The "FAL ASE:" entry is the name of the FAL ASE that provides the services for the class
being specified.

(2) The "CLASS:" entry is the name of the class being specified. All objects defined using
this template will be an instance of this class. The class may be specified by this
standard, or by a user of this standard.

(3) The "CLASS ID:" entry is a number that identifies the class being specified. This number
is unique within the FAL ASE that will provide the services for this class. When qualified
by the identity of its FAL ASE, it unambiguously identifies the class within the scope of
the FAL. The value "NULL" indicates that the class cannot be instantiated. Class IDs
between 1 and 255 are reserved by this standard to identify standardized classes. They
have been assigned to maintain compatibility with existing national standards. CLASS

IDs between 256 and 2048 are allocated for identifying user defined classes.
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(4) The "PARENT CLASS:" entry is the name of the parent class for the class being
specified. All attributes defined for the parent class and inherited by it are inherited for
the class being defined, and therefore do not have to be redefined in the template for this
class.

NOTE The parent-class "TOP" indicates that the class being defined is an initial class definition. The parent class
TOP is used as a starting point from which all other classes are defined. The use of TOP is reserved for classes
defined by this standard.

(5) The "ATTRIBUTES" label indicate that the following entries are attributes defined for the
class.

a) Each of the attribute entries contains a line number in column 1, a mandatory (m) /
optional (o) / conditional (c) / selector (s) indicator in column 2, an attribute type label
in column 3, a name or a conditional expression in column 4, and optionally a list of
enumerated values in column 5. In the column following the list of values, the default
value for the attribute may be specified.

b) Objects are normally identified by a numeric identifier or by an object name, or by
both. In the class templates, these key attributes are defined under the key attribute.

c) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. Nesting is used to specify
i) fields of a structured attribute (4.1, 4.2, 4.3),

ii) attributes conditional on a constraint statement (5). Attributes may be mandatory
(5.1) or optional (5.2) if the constraint is true. Not all optional attributes require
constraint statements as does the attribute defined in (5.2).

iii) the selection fields of a choice type attribute (6.1 and 6.2).

(6) The "SERVICES" label indicates that the following entries are services defined for the
class.

a) An (m) in column 2 indicates that the service is mandatory for the class, while an (o)
indicates that it is optional. A (c) in this column indicates that the service is
conditional. When all services defined for a class are defined as optional, at least one
has to be selected when an instance of the class is defined.

b) The label "OpsService" designates an operational service (1).
c) The label "MgtService" designates an management service (2).

d) The line number defines the sequence and the level of nesting of the line. Each
nesting level is identified by period. Nesting within the list of services is used to
specify services conditional on a constraint statement.

3.8.3 Conventions for service definitions

3.8.3.1 General

This standard uses the descriptive conventions given in |SO/IEC 10731

The service model, service primitives, and time-sequence diagrams used are entirely abstract
descriptions; they do not represent a specification for implementation.
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3.8.3.2 Service parameters
Service primitives are used to represent service user/service provider interactions

(ISO/IEC 10731)). They convey parameters which indicate information available in the
user/provider interaction.

NOTE 1 See the Note under 3.8.3.3 relative to the non-inclusion of service parameters that are appropriate to a
protocol specification or programming interface specification or implementation specification, but not to an abstract
service definition.

This standard uses a tabular format to describe the component parameters of the service
primitives. The parameters that apply to each group of service primitives are set out in tables
throughout the remainder of this standard. Each table consists of up to six columns: a column
for the name of the service parameter, and a column each for those primitives and parameter-
transfer directions used by the service. The possible six columns are

1) the parameter name;

2) the request primitive’s input parameters;

3) the request primitive’s output parameters;

NOTE 2 This is a seldom-used capability. Unless otherwise specified, request primitive parameters are input
parameters.

4) the indication primitive’s output parameters;
5) the response primitive’s input parameters; and
6) the confirm primitive’s output parameters.

NOTE 3 The request, indication, response and confirm primitives are also known as requestor.submit,
acceptor.deliver, acceptor.submit, and requestor.deliver primitives, respectively (see |SO/IEC 10731).

One parameter (or component of it) is listed in each row of each table. Under the appropriate
service primitive columns, a code is used to specify the type of usage of the parameter on the
primitive specified in the column:

M parameter is mandatory for the primitive

U parameter is a User option, and may or may not be provided depending on dynamic
usage of the service user. When not provided, a default value for the parameter is
assumed.

C parameter is conditional upon other parameters or upon the environment of the
service user.

— (blank) parameter is never present.
S parameter is a selected item.

Some entries are further qualified by items in brackets. These may be

a) a parameter-specific constraint:
“(=)” indicates that the parameter is semantically equivalent to the parameter in the
service primitive to its immediate left in the table.

b) an indication that some note applies to the entry:
“(n)” indicates that the following note "n" contains additional information pertaining to
the parameter and its use.
3.8.3.3 Service procedures

The procedures are defined in terms of

e the interactions between application entities through the exchange of fieldbus Application
Protocol Data Units, and
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e the interactions between an application layer service provider and an application layer
service user in the same system through the invocation of application layer service
primitives.

These procedures are applicable to instances of communication between systems which
support time-constrained communications services within the fieldbus Application Layer.

NOTE The series of standards define sets of abstract services. They are neither protocol
specifications nor implementation specifications nor concrete programming interface specifications. Therefore there
are restrictions on the extent to which service procedures can be mandated in the parts of . Protocol
aspects that can vary among different protocol specifications or different implementations that instantiate the same
abstract services are unsuitable for inclusion in these service definitions, except at the level of abstraction that is
necessarily common to all such expressions.

For example, the means by which service providers pair request and reply PDUs is appropriate for specification in
an protocol specification standard but not in an abstract service definition standard.
Similarly, local implementation methods by which a service provider or service user pairs request and
confirm(ation) primitives, or indication and response primitives, is appropriate for an implementation specification
or for a programming interface specification, but not for an abstract service standard or for a protocol standard,
except at a level of abstraction that is necessarily common to all embodiments of the specifying standard. In all
cases, the abstract definition is not permitted to over-specify the more concrete instantiating realization.

Further information on_the conceptual service procedures of an implementation of a protocol that realizes the
services of one of the |[EC 61158-§ abstract service definitions can be found in JEC 61158-1, 9.6.

4 Concepts

The common concepts and templates used to describe the application layer service in this
standard are detailed in |[EC 61158-1, Clause 9.

5 Data type ASE

5.1 Overview

An overview of the data type ASE and the relationships between data types is provided in

EC 61158-1, 10.1.

5.2 Formal definition of data type objects
5.21 Data type class
5.2.1.1 Template

The data type class specifies the root of the data type class tree. Its parent class "top"
indicates the top of the FAL class tree.

FAL ASE: DATA TYPE ASE

CLASS: DATA TYPE

CLASS ID: 5 (FIXED LENGTH & STRING), 6 (STRUCTURE), 12 (ARRAY)
PARENT CLASS: TOP

ATTRIBUTES:

1 (m) Key Attribute: Data type Numeric Identifier

2 (o) Key Attribute: Data type Name

3 (m) Attribute: Format (FIXED LENGTH, STRING, STRUCTURE, ARRAY)
4 (c) Constraint: Format = FIXED LENGTH | STRING

4.1 (m) Attribute: Octet Length

5 (c) Constraint: Format = STRUCTURE

5.1 (m) Attribute: Number of Fields

5.2 (m) Attribute: List of Fields

5.21 (o) Attribute: Field Name
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5.22 (m) Attribute: Field Data type

6 (c)  Constraint: Format = ARRAY

6.1 (m) Attribute: Number of Array Elements
6.2 (m) Attribute : Array Element Data type

5.2.1.2 Attributes

Data type Numeric ldentifier

This attribute identifies the numeric identifier of the related data type.

Data type Name

This optional attribute identifies the name of the related data type.

Format

This attribute identifies the data type as a fixed-length, string, array, or data structure.
Octet Length

This conditional attribute defines the representation of the dimensions of the associated type
object. It is present when the value of the format attribute is "FIXED LENGTH" or "STRING".
For FIXED LENGTH data types, it represents the length in octets. For STRING data types, it
represents the length in octets for a single element of a string.

Number of Fields

This conditional attribute defines the number of fields in a structure. It is present when the
value of the format attribute is "STRUCTURE".

List of Fields

This conditional attribute is an ordered list of fields contained in the structure. Each field is
specified by its number and its type. Fields are numbered sequentially from 0 (zero) in the
order in which they occur. Partial access to fields within a structure is supported by identifying
the field by number. This attribute is present when the value of the format attribute is
"STRUCTURE".

Field Name

This conditional, optional attribute specifies the name of the field. It may be present when
the value of the format attribute is "STRUCTURE".

Field Data type

This conditional attribute specifies the data type of the field. It is present when the value
of the format attribute is "STRUCTURE". This attribute may itself specify a constructed
data type either by referencing a constructed data type definition by its numeric id, or by
embedding a constructed data type definition here. When embedding a description, the
Embedded Data type description shown below is used.

Number of Array Elements

This conditional attribute defines the number of elements for the array type. Array elements

are indexed starting at “0” through “n-1” where the size of the array is “n” elements. This
attribute is present when the value of the format attribute is "ARRAY".

Array Element Data type

This conditional attribute specifies the data type for the elements of an array. All elements of
the array have the same data type. It is present when the value of the format attribute is
"ARRAY". This attribute may itself specify a constructed data type either by referencing a
constructed data type definition by its numeric id, or by embedding a constructed data type
definition here. When embedding a description, the Embedded Data type description shown
below is used.

Embedded Data type Description
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This attribute is used to recursively define embedded data types within a structure or array.
The template below defines its contents. The attributes shown in the template are defined
above in the data type class, except for the Embedded Data type attribute, which is a
recursive reference to this attribute. It is used to define nested elements.

ATTRIBUTES:

1 (m) Attribute: Format(FIXED LENGTH, STRING, STRUCTURE, ARRAY)
2 (c) Constraint: Format = FIXED LENGTH | STRING
21 (m) Attribute: Data type Numeric ID value

2.2 (m) Attribute: Octet Length

3 (c) Constraint: Format = STRUCTURE

3.1 (m) Attribute: Number of Fields

3.2 (m) Attribute: List of Fields

3.21 (m) Attribute: Embedded Data type Description
4 (c) Constraint: Format = ARRAY

4.1 (m) Attribute: Number of Array Elements

4.2 (m) Attribute: Embedded Data type Description

5.3 FAL defined data types
5.3.1 Fixed length types
5.3.1.1 Boolean types
5.3.1.11 Boolean

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 1

2 Data type Name = Boolean

3 Format = FIXED LENGTH

4.1 Octet Length 1
This data type expresses a Boolean data type with the values TRUE and FALSE.

5.3.1.1.2 BOOL
This |[EC 61131-3 type is the same as Boolean.

5.3.1.1.3 VT_BOOLEAN

CLASS: Data type

ATTRIBUTES:

2 Data type Name= VT_BOOLEAN

4 Format = FIXED LENGTH

4.1 Octet Length = 2

This data type expresses a Boolean data type with the values TRUE (-1) and FALSE (0) (see
Interger16).

5.3.1.2 Bitstring types

5.3.1.21 BitString8

CLASS: Data type

ATTRIBUTES:

1 Data type Numeric Identifier = 22

2 Data type Name = Bitstring8

3 Format = FIXED LENGTH

5.1 Octet Length = 1 Documents

Document Sharing Hub

Full document details: BS EN 61158-5-5:2014


http://dx.doi.org/10.3403/00316105U
http://www.avadocuments.com/doc/bs-en-61158-5-5-2014
http://www.avadocuments.com/doc/bs-en-61158-5-5-2014

BS EN 61158-5-5:2014
IEC 61158-5-5:2014 © IEC 2014 -31 -

This type contains 1 element of type BitString.

5.3.1.2.2 OCTET
This [EC 61131-3 type is the same as Bitstring8.

5.3.1.2.3 BitString16

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 23

2 Data type Name = Bitstring16

3 Format = FIXED LENGTH
5.1 Octet Length = 2

5.3.1.2.4 WORD
This |[EC 61131-3 type is the same as Bitstring16.

5.3.1.2.5 BitString32

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 24

2 Data type Name = Bitstring32

3 Format = FIXED LENGTH
5.1 Octet Length = 4

5.3.1.2.6 DWORD
This |[EC 61131-3 type is the same as Bitstring32.

5.3.1.2.7 BitString64

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 57

2 Data type Name = Bitstring64

3 Format = FIXED LENGTH
5.1 Octet Length = 8

5.3.1.2.8 LWORD
This |EC 61131-3 type is the same as Bitstring64.

5.3.1.3 Currency types

5.3.1.3.1 currency

CLASS: Data type

ATTRIBUTES:

2 Data type Name=  currency

3 Format = FIXED LENGTH
4.1 Octet Length = 8

This data type defines a signed 64-bit integer in units of 1/10,000 (or 1/100 of a cent). A
currency number stored as an 8-octet, two's complement integer, scaled by 10,000 to give a
fixed-point number with 15 digits to the left of the decimal point and 4 digits to the right. This
representation provides a range of £922337203685477,5807. This data type is useful for
calculations involving money, or for any fixed-point calculation where accuracy is particularly
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5.3.1.4 Date types
5.3.1.41 BinaryDate
CLASS: Data type
ATTRIBUTES:
1 Data type Numeric Identifier = 11
2 Data type Name = BinaryDate
3 Format = FIXED LENGTH
4.1 Octet Length = 7

This data type is composed of six elements of unsigned values and expresses calendar date
and time. The first element is an Unsigned16 data type and gives the fraction of a minute in
milliseconds. The second element is an Unsigned8 data type and gives the fraction of an hour
in minutes. The third element is an Unsigned8 data type and gives the fraction of a day in
hours. The fourth element is an Unsigned8 data type. Its upper three (3) bits give the day of
the week and its lower five (5) bits give the day of the month. The fifth element is an
Unsigned8 data type and gives the month. The last element is Unsigned8 data type and gives
the year.

5.3.1.4.2 BinaryDate2000

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 51

2 Data type Name = BinaryDate2000
3 Format = FIXED LENGTH
4.1 Octet Length = 8

This data type is composed of six elements of unsigned values and expresses calendar date
and time. The first element is an Unsigned16 data type and gives the fraction of a minute in
milliseconds. The second element is an Unsigned8 data type and gives the fraction of an hour
in minutes. The third element is an Unsigned8 data type and gives the fraction of a day in
hours. The fourth element is an Unsigned8 data type. Its upper three (3) bits give the day of
the week and its lower five (5) bits give the day of the month. The fifth element is an
Unsigned8 data type and gives the month. The last element is Unsigned16 data type and
gives the year.

5.3.1.4.3 Date

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 50

2 Data type Name = Date

3 Format = FIXED LENGTH
4.1 Octet Length = 7

This data type is composed of six elements of unsigned values and expresses calendar date
and time. The first element is an Unsigned16 data type and gives the fraction of a minute in
milliseconds. The second element is an Unsigned8 data type and gives the fraction of an hour
in minutes. The third element is an Unsigned8 data type and gives the fraction of a day in
hours with the most significant bit indicating Standard Time or Daylight Saving Time. The
fourth element is an Unsigned8 data type. Its upper three (3) bits give the day of the week
and its lower five (5) bits give the day of the month. The fifth element is an Unsigned8 data
type and gives the month. The last element is Unsigned8 data type and gives the year. The
values 0 ... 50 correspond to the years 2000 to 2050, the values 51 ... 99 correspond to the
years 1951 to 1999.

5.3.1.4.4 DATE

CLASS: Data type Documents
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ATTRIBUTES:

1 Data type Numeric Identifier = not used

2 Data type Name = DATE

3 Format = FIXED LENGTH

4.1 Octet Length 2

This type is a binary number. The most significant bit of the most significant
octet is always used as the most significant bit of the binary number; no sign bit is included.
This unsigned type has a length of two octets. It expresses the date as a number of days,
starting from 1972.01.01 (January 1%t 1972), the start of the Coordinated Universal Time
(UTC) era, until 2151.06.06 (June 6", 2151), i.e. a total range of 65536 days.

5.3.1.4.5 date

This data type is the same as Float64.

The data type date has a resolution in the range of one nanosecond. It is valid for dates
between 1 January 0100 and 31 December 9999. The value 0,0 has been defined for 30
December 1899, 00:00. The integer part of the value represents the days after 30 December
1899 (for dates before this day, the corresponding value is negative); the fractional part
defines the time at that day.

5.3.1.4.6 TimeOfDay

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 12

2 Data type Name = TimeOfDay

4 Format = FIXED LENGTH

4.1 Octet Length 6

This data type is composed of two elements of unsigned values and expresses the time of day
and the date. The first element is an Unsigned32 data type and gives the time after the
midnight in milliseconds. The second element is an Unsigned16 data type and gives the date
counting the days from January 1, 1984.

5.3.1.4.7 TimeOfDay with date indication

This data type is the same as the TimeOfDay data type defined above.

5.3.1.4.8 TimeOfDay without date indication

CLASS: Data type

ATTRIBUTES:

1 Data type Numeric Identifier = 52

2 Data type Name = TimeOfDay without date indication
4 Format = FIXED LENGTH

4.1 Octet Length 4

This data type is composed of one element of an unsigned value and expresses the time of
day. The element is an Unsigned32 data type and gives the time after the midnight in
milliseconds.

5.3.1.4.9 TIME_OF_DAY
This |[EC 61131-3 type is the same as TimeofDay without date indication.

5.3.1.4.10 TimeDifference

CLASS: Data type Documents
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ATTRIBUTES:
1 Data type Numeric Identifier = 13
2 Data type Name = TimeDifference
3 Format = FIXED LENGTH
4.1 Octet Length = 4o0rb6

This data type is composed of two elements of unsigned values that express the difference in
time. The first element is an Unsigned32 data type that provides the fractional portion of one
day in milliseconds. The optional second element is an Unsigned16 data type that provides
the difference in days.

5.3.1.4.11 TimeDifference with date indication

CLASS: Data type

ATTRIBUTES:

1 Data type Numeric Identifier = 53

2 Data type Name = TimeDifference with date indication
3 Format = FIXED LENGTH

4.1 Octet Length 6

This data type is composed of two elements of unsigned values that express the difference in
time. The first element is an Unsigned32 data type that provides the fractional portion of one
day in milliseconds. The second element is an Unsigned16 data type that provides the
difference in days.

5.3.1.4.12 TimeDifference without date indication

CLASS: Data type

ATTRIBUTES:

1 Data type Numeric Identifier = 54

2 Data type Name = TimeDifference without date indication
3 Format = FIXED LENGTH

4.1 Octet Length 4

This data type is composed of one element of an unsigned value that express the difference
in time. The element is an Unsigned32 data type that provides the fractional portion of one
day in milliseconds.

5.3.1.4.13 TimeValue

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 21

2 Data type Name = Time Value

3 Format = FIXED LENGTH

4.1 Octet Length 8

This simple type expresses the time or time difference in a two’s complement binary number
with a length of eight octets. The unit of time is 1/32 millisecond.

5.3.1.4.14 UniversalTime

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 16

2 Data type Name = UniversalTime
3 Format = FIXED LENGTH
4.1 Octet Length = 12
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This simple type is composed of twelve elements of type VisibleString. (YYMMDDHHMMSS).
It is the same as that defined in |SO/IEC 8824, except that the local time differential is not

supported.

5.3.1.4.15 FieldbusTime

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 17

2 Data type Name = FieldbusTime

3 Format = FIXED LENGTH

7

4.1 Octet Length

This data type is defined in this standard as DL-Time.

5.3.1.5 Enumerated types

5.3.1.5.1 PERSISTDEF

CLASS: Data type

ATTRIBUTES:

2 Data type Name=  PERSISTDEF

3 Format = FIXED LENGTH
4.1 Octet Length =2

The allowed values are shown in Table 1.

Table 1 - PERSISTDEF

Value

CBAVolatile

CBAPendingPersistent

CBAPersistent

5.3.1.5.2 VARTYPE

CLASS: Data type

ATTRIBUTES:

2 Data type Name= VARTYPE
3 Format =

4.1 Octet Length =2

FIXED LENGTH

The VARTYPE specifies the data type that governs the interpretation of the data. The allowed

values are shown in Table 2.

Table 2 - VARTYPE

Value

Data type

VT_EMPTY
VT_NULL
VT_BOOL
VT_I1

VT 12
VT_l4
VT_UI1
VT_UI2
VT_Ul4
VT_R4

no value

null value (no valid data)
VT_BOOLEAN

char

short

long

unsigned char

unsigned short

unsigned long

float
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VT_SAFEARRAY_BOOL
VT_SAFEARRAY_I1
VT_SAFEARRAY_I2
VT_SAFEARRAY_l4
VT_SAFEARRAY_UI1

VT_SAFEARRAY_UI2

VT_SAFEARRAY_UlI4

VT_SAFEARRAY_R4
VT_SAFEARRAY_RS8
VT_SAFEARRAY_CY
VT_SAFEARRAY_DATE
VT_SAFEARRAY_BSTR
VT_DISPATCH
VT_UNKNOWN
VT_USERDEFINED
VT_ERROR
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Value Data type
VT_RS8 double
VT_CY Currency
VT_DATE date
VT_BSTR address of a BSTR

address of a SAFEARRAY (VT_BOOLEAN)
address of a SAFEARRAY (char)
address of a SAFEARRAY (short)
address of a SAFEARRAY (long)

address of a SAFEARRAY (unsigned char)
specified.

address of a SAFEARRAY (unsigned short)
specified.

address of a SAFEARRAY (unsigned long)
specified.

address of a SAFEARRAY (float)

address of a SAFEARRAY (double)
address of a SAFEARRAY (Currency)
address of a SAFEARRAY (date)

address of a SAFEARRAY (BSTR)
Interface Pointer to an IDispatch interface
Interface Pointer to an IlUnknown interface
address of an userdefined struct

A HRESULT is specified.

All defined structured data types should have the type code VT_USERDEFINED.

ITEMQUALITYDEF

FIXED LENGTH

5.3.1.5.3 ITEMQUALITYDEF
CLASS: Data type
ATTRIBUTES:

2 Data type Name =

3 Format =
4.1 Octet Length =1

This data type contains the status information of the related data. It consists of three portions:
Quality, Substatus and Limits. There are four states of quality (Bad — the value is not useful;
Uncertain — the quality of the value is less than normal, but the value may still be useful;
Good (Non Cascade) — the quality of the value is good, possible alarm conditions may be
indicated by the substatus; Good (Cascade) — the value may be used in control), a set of sub-
status values for each quality, and four states of the limits (OK — the value is free to move;
low limited (LL) — the value has acceded its low limits, high limited (HL) — the value has
acceded its high limits; constant (C) — the value cannot move, no matter what the process
does). The allowed values are shown in Table 3.

Table 3 — ITEMQUALITYDEF

Quality Value

Description

Bad BadNonSpecific

There is no specific reason why the value is bad. Used for
propagation.

BadNonSpecificLL

and low limited

BadNonSpecificHL

and high limited

BadNonSpecificC

and constant
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Quality Value Description
BadConfigurationError Set if the value is not useful because there is some other

problem with the block, depending on what a specific
producer can detect.

BadConfigurationErrorLL and low limited

BadConfigurationErrorHL and high limited

BadConfigurationErrorC and constant

BadNotConnected Set if this input is required to be connected and is not
connected.

BadNotConnectedLL and low limited

BadNotConnectedHL and high limited

BadNotConnectedC and constant

BadDeviceFailure Set if the source of the value is affected by a device
failure.

BadDeviceFailureLL and low limited

BadDeviceFailureHL and high limited

BadDeviceFailureC and constant

BadSensorFailure Set if the device can determine this condition. The limits

define which direction has been exceeded.

BadSensorFailureLL and low limited

BadSensorFailureHL and high limited

BadSensorFailureC and constant

BadLastKnownValue Set if this value had been set by communication, which
has now failed.

BadLastKnownValuelLL and low limited

BadLastKnownValueHL and high limited

BadLastKnownValueC and constant

BadCommFailure Set if there has never been any communication with this
value since it was last Out of Service.

BadCommFailureLL and low limited

BadCommFailureHL and high limited

BadCommpFailureC and constant

BadOutOfService The value is not reliable because the block is not being

evaluated, and may be under construction by a
configuration tool. It is set if the block mode is O/S.

BadOutOfServicelL and low limited

BadOutOfServiceHL and high limited

BadOutOfServiceC and constant

Uncertain UncertainNonSpecific There is no specific reason why the value is uncertain.

Used for propagation.

UncertainNonSpecificLL and low limited

UncertainNonSpecificHL and high limited

UncertainNonSpecificC and constant

UncertainLastUsableValue Whatever was writing this value has stopped doing so.
This is used for fail safe handling.

UncertainLastUsableValuelLL and low limited

UncertainLastUsableValueHL and high limited

UncertainLastUsableValueC and constant

UncertainSubstituteSet Predefined value is used instead of the calculated one.
This is used for fail safe handling. Docum ents
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Quality Value Description
UncertainSubstituteSetLL and low limited
UncertainSubstituteSetHL and high limited
UncertainSubstituteSetC and constant
UncertainlnitialValue Value of volatile parameters during and after the reset of
the device or a parameter.
UncertainlnitialValuelLL and low limited
UncertainlnitialValueHL and high limited
UncertainlnitialValueC and constant
UncertainSensorNotAccurate Set if the value is at one of the sensor limits. The limits

define which direction has been exceeded. Also set if the
device can determine that the sensor has reduced
accuracy (e.g. degraded analyzer), in which case no limits

are set.
UncertainSensorNotAccuratelLL and low limited
UncertainSensorNotAccurateHL and high limited
UncertainSensorNotAccurateC and constant
UncertainEngineeringUnitsExceeded Set if the value lies outside of the range of values defined

for this parameter. The limits define which direction has
been exceeded.

UncertainEngineeringUnitsExceededLL [and low limited

UncertainEngineeringUnitsExceededHL |and high limited

UncertainEngineeringUnitsExceededC |and constant

UncertainSubNormal Set if a value derived from multiple values has less than
the required number of Good sources.

UncertainSubNormalLL and low limited

UncertainSubNormalHL and high limited

UncertainSubNormalC and constant

UncertainConfigurationError Set if there is some inconsistency regarding the

parameterization or configuration, depending on what a
specific producer can detect.

UncertainConfigurationErrorLL and low limited
UncertainConfigurationErrorHL and high limited
UncertainConfigurationErrorC and constant
UncertainSimulatedValue Set when the process value is written by the operator
while the block is in manual mode.
UncertainSimulatedValuelL and low limited
UncertainSimulatedValueHL and high limited
UncertainSimulatedValueC and constant
UncertainSensorCalibration Set during the active calibration process together with the
current measured value.
UncertainSensorCalibrationLL and low limited
UncertainSensorCalibrationHL and high limited
UncertainSensorCalibrationC and constant
Good GoodNonCascOk No error or special condition is associated with this value.
Non Cascade |GoodNonCascOkC and constant
GoodNonCascActiveUpdateEvent Set if the value is good and the block has an active

Update Event.

GoodNonCascActiveUpdateEventLL and low limited
GoodNonCascActiveUpdateEventHL and high limited
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Quality Value Description
GoodNonCascActiveUpdateEventC and constant
GoodNonCascActiveAdvisoryAlarm Set if the value is good and the block has an active Alarm

with a priority less than 8.

GoodNonCascActiveAdvisoryAlarmLL and low limited

GoodNonCascActiveAdvisoryAlarmHL  |and high limited

GoodNonCascActiveAdvisoryAlarmC and constant

GoodNonCascActiveCriticalAlarm Set if the value is good and the block has an active Alarm
with a priority greater than or equal to 8.

GoodNonCascActiveCriticalAlarmLL and low limited

GoodNonCascActiveCriticalAlarmHL and high limited

GoodNonCascActiveCriticalAlarmC and constant

GoodNonCascUnackUpdateEvent Set if the value is good and the block has an
unacknowledged Update Event.

GoodNonCascUnackUpdateEventLL and low limited
GoodNonCascUnackUpdateEventHL and high limited

GoodNonCascUnackUpdateEventC and constant

GoodNonCascUnackAdvisoryAlarm Set if the value is good and the block has an
unacknowledged Alarm with a priority less than 8.

GoodNonCascUnackAdvisoryAlarmLL and low limited

GoodNonCascUnackAdvisoryAlarmHL  |and high limited

GoodNonCascUnackAdvisoryAlarmC and constant

GoodNonCascUnackCriticalAlarm Set if the value is good and the block has an
unacknowledged Alarm with a priority greater than or
equal to 8.

GoodNonCascUnackCriticalAlarmLL and low limited

GoodNonCascUnackCriticalAlarmHL and high limited

GoodNonCascUnackCriticalAlarmC and constant

GoodNonCasclnitialFailSafe This value is from a block that wants its following output
block (e.g. AO) to go to Fail Safe.

GoodNonCasclnitialFailSafeLL and low limited

GoodNonCasclnitialFailSafeHL and high limited

GoodNonCasclnitialFailSafeC and constant

GoodNonCascMaintenanceRequired The device works still without failure but service support

will be necessary soon. This may be detected e.g. by a
Transducer Block of a value of pH meter.

GoodNonCascMaintenanceRequiredLL |and low limited

GoodNonCascMaintenanceRequiredHL |and high limited

GoodNonCascMaintenanceRequiredC  |and constant

Good GoodCascOk No error or special condition is associated with this value.
Cascade GoodCascOkC and constant
GoodCasclnitializationAcknowledge The value is an initialized value from a source (cascade
input, remote-cascade in, and remote-output in
parameters).

GoodCasclnitializationAcknowledgeLL |and low limited

GoodCasclnitializationAcknowledgeHL |and high limited

GoodCasclnitializationAcknowledgeC and constant

GoodCasclnitializationRequest The value is an initialization value for a source (back
calculation input parameter), because the lower loop is
broken or the mode is wrong.

F._ v _ Y HETLTY
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Quality

Value

GoodCasclnitializationRequestLL

and low limited

GoodCasclnitializationRequestHL

and high limited

GoodCasclnitializationRequestC

and constant

GoodCascNotlnvited

The value is from a block which does not have a target
mode that would use this input. This covers all cases
other than Fail Safe Active, Local Override, and Not
Selected. The target mode can be the next permitted
mode of higher priority in the case of shedding a
supervisory computer.

GoodCascNotlnvitedLL

and low limited

GoodCascNotlInvitedHL

and high limited

GoodCascNotlnvitedC

and constant

GoodCascDoNotSelect

The value is from a block which should not be selected,
due to conditions in or above the block.

GoodCascDoNotSelectLL

and low limited

GoodCascDoNotSelectHL

and high limited

GoodCascDoNotSelectC

and constant

GoodCascLocalOverride

The value is from a block that has been locked out by a
local key switch or is a Complex AO/DO with interlock
logic active. The failure of normal control should be
propagated to a PID block for alarm and display purposes.
This also implies Not Invited.

GoodCasclLocalOverrideLL

and low limited

GoodCascLocalOverrideHL

and high limited

GoodCasclLocalOverrideC

and constant

GoodCasclnitiateFailSafe

Bad.

The value is from a block that wants its downstream
output block (e.g. AO) to go to Fail Safe. This is
determined by a block option to initiate Fail Safe if the
status of the primary input and/or cascade input goes

GoodCasclnitiateFailSafelLL

and low limited

GoodCasclnitiateFailSafeHL

and high limited

GoodCasclnitiateFailSafeC

and constant

5.3.1.5.4
CLASS:

ATTRIBUTES:

2
3
4.1

STATEDEF

Data type

Data type Name=  STATEDEF

Format = FIXED LENGTH
Octet Length =2

The allowed values are shown in Table 4.

Table 4 - STATEDEF

Value

CBANonEXxistent

CBAInitializing

CBAReady

CBAOperating

CBADefect
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5.3.1.5.5 GROUPERRORDEF

CLASS: Data type

ATTRIBUTES:

2 Data type Name= GROUPERRORDEF
3 Format = FIXED LENGTH
4.1 Octet Length =2

The allowed values are shown in Table 5.

Table 5 - GROUPERRORDEF

Value
CBANonAccessible
CBAOkay
CBAProblem
CBAUnNknown
5.3.1.5.6 ACCESSRIGHTSDEF
CLASS: Data type
ATTRIBUTES:
2 Data type Name= ACCESSRIGHTSDEF
3 Format = FIXED LENGTH
4.1 Octet Length =2

The allowed values are shown in Table 6.

Table 6 - ACCESSRIGHTSDEF

Value

CBANoAccess
CBAReadAccess
CBAWriteAccess
CBAFullAccess

5.3.1.6 Handle types

5.3.1.6.1 HRESULT

CLASS: Data type

ATTRIBUTES:

2 Data type Name= HRESULT

3 Format = FIXED LENGTH

4.1 Octet Length =4

The allowed values are shown in Table 7. The defined HRESULT values may be extended by
user specific values. If necessary the coding scheme as defined in |[EC 61158-6-§ should be

applied. In particular, the severity code to indicate success or error should be used.

Table 7 - HRESULT

Value Description
CBA_E_MALFORMED The identifier is malformed (too long, unallowed characters, no
separation characters, syntactically invalid)
CBA_E_UNKNOWNOBJECT The object specified in the item identifier is not known.
CBA_E_UNKNOWNMEMBER The member specified in the item identifier is not known.
CBA_E_TYPEMISMATCH The type specified does not match the expected type.
CBA_E_INVALIDENUMVALUE The enumeration value is invalid. L -_D_Oﬂu_mjents
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Value

Description

CBA_E_INVALIDID

The ConsumerlID or ProviderID is not valid.

CBA_E_INVALIDEPSILON

The Epsilon type or value is not valid.

CBA_E_INVALIDSUBSTITUTE

The Substitute type or value is not valid.

CBA_E_INVALIDCONNECTION

It is not allowed to specify a connection from an identifier to itself.

CBA_E_INVALIDCOOKIE

The Cookie value is not valid.

CBA_E_TIMEVALUEUNSUPPORTED

The time value is unsupported.

CBA_E_QOSTYPEUNSUPPORTED

The QoS type is unsupported.

CBA_E_QOSVALUEUNSUPPORTED

The QoS value is unsupported.

CBA_E_PERSISTRUNNING

While the Save service is running, no changes are allowed to the
configuration data base (try again in a few seconds).

CBA_E_INUSE

The destination specified in the item identifier is already connected to
some other provider.

CBA_E_NOTAPPLICABLE

The operation is currently not applicable.

CBA_E_NONACCESSIBLE

The item is not accessible.

CBA_E_DEFECT

Hardware defect detected, replacement needed.

CBA_S_PERSISTPENDING

The value requested is currently not persistent.

CBA_S_ESTABLISHING

The connection is not yet established.

CBA_S_NOCONNECTION

There is no connection from the provider to this specific consumer.

CBA_S_VALUEBUFFERED

The value was only buffered and has no immediate effect on the
process (e.g. device is in state CBAReady).

CBA_S_VALUEUNCERTAIN

The value requested is currently uncertain.

E_OUTOFMEMORY

Insufficient memory to complete the call.

E_INVALIDARG

One or more arguments are invalid.

E_NOTIMPL

The service is not implemented.

E_FAIL

Unspecified error.

E_NOINTERFACE

No such interface supported.

RPC_S_PROCNUM_OUT_OF RANGE

The procedure number is out of range.

RPC_E_INVALID_OXID

The object exporter was not found.

RPC_E_INVALID_OID

The specified object was not found or recognized.

RPC_E_INVALID_SET

The object exporter set was not found.

RPC_E_INVALID_OBJECT

The requested object does not exist.

RPC_E_VERSION_MISMATCH

The ORPC version on the client and server machine does not match.

DISP_E_BADINDEX

Invalid index.

DISP_E_BADPARAMCOUNT

The number of elements provided to DISPPARAMS is different from
the number of arguments accepted by the method or property.

DISP_E_BADVARTYPE

One of the arguments is not a valid variant type.

DISP_E_EXCEPTION

The application needs to raise an exception. In this case, the
structure passed in pExceplnfo should be filled in.

DISP_E_MEMBERNOTFOUND

The requested member does not exist, or the call to Invoke tried to
set the value of a read-only property.

DISP_E_NONAMEDARGS

This implementation of IDispatch does not support named arguments

DISP_E_OVERFLOW

One of the arguments could not be coerced to the specified type.

DISP_E_PARAMNOTFOUND

One of the parameter DISPIDs does not correspond to a parameter on
the method. In this case, puArgErr should be set to the first argument
that contains the error.

DISP_E_TYPEMISMATCH

One or more of the arguments could not be coerced. The index within
rgvarg of the first parameter with the incorrect type is returned in the
puArgErr parameter.
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Value

Description

DISP_E_UNKNOWNINTERFACE

The interface identifier passed in riid is not [ID_NULL.

DISP_E_UNKNOWNLCID

Unknown language.

DISP_E_UNKNOWNNAME

Unknown name.

DISP_E_PARAMNOTOPTIONAL

A required parameter was omitted.

TYPE_E_ELEMENTNOTFOUND

Element not found.

S_OK

Success, "everything worked".

S_FALSE

Success but with additional results, "function worked and the result is
false".

5.3.1.7 Numeric types

5.3.1.7.1 BCD

CLASS:

ATTRIBUTES:

1 Data type Numeric Identifier
2 Data type Name

3 Format

4.1 Octet Length

Data type

35

= Unsigned8

= FIXED LENGTH
1

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This type has a
length of one octet. In this type, the least significant four bits are used to express a BCD
value which is between zero and nine inclusive. The most significant four bits are unused.

5.3.1.7.2 Floating Point types

5.3.1.7.2.1 Float32

CLASS:

ATTRIBUTES:

1 Data type Numeric Identifier
2 Data type Name

4 Format

4.1 Octet Length

Data type

8

Float32

FIXED LENGTH
4

This type has a length of four octets. The format for float32 is that defined by ANSI/IEEE 754

as single precision.

5.3.1.7.2.2 Floating point

This data type is the same as Float32.

5.3.1.7.2.3 REAL

This |[EC 61131-3 type is the same as Float32.

5.3.1.7.2.4 float

This data type is the same as Float32.
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5.3.1.7.2.5 Float64
CLASS: Data type
ATTRIBUTES:
1 Data type Numeric Identifier = 15
2 Data type Name = Float64
3 Format = FIXED LENGTH
4.1 Octet Length = 8

This type has a length of eight octets. The format for float64 is that defined by ANSI/IEEE 754
as double precision.

5.3.1.7.2.6 LREAL
This |[EC 61131-3 type is the same as Float64.

5.3.1.7.2.7 double

This data type is the same as Float64.

5.3.1.7.3 Integer types

5.3.1.7.31 Integer8

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 2

2 Data type Name = Integer8

3 Format = FIXED LENGTH

4.1 Octet Length 1
This integer type is a two’s complement binary number with a length of one octet.

5.3.1.7.3.2 SINT
This |[EC 61131-3 type is the same as Integer8.

5.3.1.7.3.3 char

This data type is the same as Integer8.

5.3.1.7.3.4 Integer16

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 3

2 Data type Name = Integer16

3 Format = FIXED LENGTH
4.1 Octet Length = 2

This integer type is a two’s complement binary number with a length of two octets.

5.3.1.7.3.5 INT
This |[EC 61131-3 type is the same as Integer16.

5.3.1.7.3.6 short

This data type is the same as Integer16.
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5.3.1.7.3.7 Integer32

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 4

2 Data type Name = Integer32

3 Format = FIXED LENGTH

4.1 Octet Length 4
This integer type is a two’s complement binary number with a length of four octets.

5.3.1.7.3.8 DINT
This |[EC 61131-3 type is the same as Integer32.

5.3.1.7.3.9 long

This data type is the same as Integer32.

5.3.1.7.3.10 Integer64

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 55

2 Data type Name = Integer64

3 Format = FIXED LENGTH

4.1 Octet Length 8
This integer type is a two’s complement binary number with a length of eight octets.

5.3.1.7.3.11 LINT
This |[EC 61131-3 type is the same as Integer64.

5.3.1.7.4 Unsigned types

5.3.1.7.41 Unsigned8

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 5

2 Data type Name = Unsigned8

3 Format = FIXED LENGTH

4.1 Octet Length = 1

This type is a binary number. The most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This type has a
length of one octet.

5.3.1.7.4.2 USINT
This |[EC 61131-3 type is the same as Unsigned8.

5.3.1.7.4.3 unsigned char

This data type is the same as Unsigned8.
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5.3.1.7.4.4 Unsigned16

CLASS:

ATTRIBUTES:

1 Data type Numeric Identifier
2 Data type Name

3 Format

4.1 Octet Length

This type is a binary number. The

type has a length of two octets.

5.3.1.7.4.5 UINT

— 46 —

Data type

6

Unsigned16
FIXED LENGTH
2

BS EN 61158-5-5:2014

IEC 61158-5-5:2014 © IEC 2014

most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned

This |[EC 61131-3 type is the same as Unsigned16.

5.3.1.7.4.6 unsigned short

This data type is the same as Unsigned16.

5.3.1.7.4.7 Unsigned32

CLASS:

ATTRIBUTES:

1 Data type Numeric Identifier
2 Data type Name

3 Format

4.1 Octet Length

This type is a binary number. The

type has a length of four octets.

5.3.1.7.4.8 UDINT

Data type

7

Unsigned32
FIXED LENGTH
4

most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned

This |[EC 61131-3 type is the same as Unsigned32.

5.3.1.7.4.9 unsigned long

This data type is the same as Unsigned32.

5.3.1.7.4.10 Unsigned64

CLASS:

ATTRIBUTES:

1 Data type Numeric Identifier
2 Data type Name

3 Format

4.1 Octet Length

This type is a binary number. The

type has a length of eight octets.

5.3.1.7.4.11 ULINT

Data type

56

Unsigned64
FIXED LENGTH
8

most significant bit of the most significant octet is always
used as the most significant bit of the binary number; no sign bit is included. This unsigned

This |[EC 61131-3 type is the same as Unsigned64.
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5.3.1.8 OctetString character types
5.3.1.8.1 OctetString1

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 30

2 Data type Name = OctetString1

3 Format = FIXED LENGTH
4.1 Octet Length = 1

This type has a length of one octet.

5.3.1.8.2 OctetString2

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 31

2 Data type Name = OctetString2

3 Format = FIXED LENGTH
4.1 Octet Length = 2

This type has a length of two octets.

5.3.1.8.3 OctetString4

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 32

2 Data type Name = OctetString4

3 Format = FIXED LENGTH
4.1 Octet Length = 4

This type has a length of four octets.

5.3.1.8.4 OctetString8

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 33

2 Data type Name = OctetString8

3 Format = FIXED LENGTH
4.1 Octet Length = 8

This octet string type has a length of eight octets.

5.3.1.8.5 OctetString16

CLASS: Data type
ATTRIBUTES:

1 Data type Numeric Identifier = 34

2 Data type Name = OctetString16

3 Format = FIXED LENGTH
4.1 Octet Length = 16

This type has a length of 16 octets.

5.3.1.8.6 uuiD

CLASS: Data type

ATTRIBUTES:
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