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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPC UNIFIED ARCHITECTURE -
Part 8: Data Access

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The objegt| of IEC\is to promote

this end and in addition to other activities, IEC publishes International Standards ica ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an) itteg/interested
in the subject dealt with may participate in this preparatory work. K i eqtal and non-

governmental organizations liaising with the IEC also participate in this Q. S||lgborates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt 3s possible, an international
consensus of opinion on the relevant subjects since eac s representation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be ’
misinterpretation by any end user.

.JIndependent certification bodies provide conformity
5 marks of conformity. IEC is not responsible for any
services carried out by ikdepends

6) All users should est edition of this publication.

8) We references cited in this publication. Use of the referenced publications is
pplication of this publication.
9) to\the™pgssibility that some of the elements of this IEC Publication may be the subject of

International Standard IEC 62541-8 has been prepared by subcommittee 65E: Devices and
integration in enterprise systems, of IEC technical committee 65: Industrial-process
measurement, control and automation.

The text of this standard is based on the following documents:

FDIS Report on voting
65E/194/FDIS 65E/216/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 2.
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A list of all parts of the IEC 62541 series, published under the general title OPC Unified
Architecture, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

e withdrawn,

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

IMPORTANT - The 'colour inside’' logo on the cover page of thi
that it contains colours which are considered to be ds
understanding of its contents. Users should therefore p{N

@@
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INTRODUCTION

This International Standard is the specification for developers of OPC UA applications. The
specification is a result of an analysis and design process to develop a standard interface to
facilitate the development of applications by multiple vendors that will inter-operate
seamlessly together.

@@
S
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OPC UNIFIED ARCHITECTURE -

Part 8: Data Access

1 Scope

This part of IEC 62541 is part of the overall OPC Unified Architecture (OPC UA) standard
series and defines the information model associated with Data Access (DA). It particularly
includes additional VariableTypes and complemental descriptions of thg NodeClasses and
Attributes needed for Data Access, additional Properties and other information and behaviour.

The complete address space model, including all NodeClasses an8
IEC 62541-3. The services to detect and access data are specifi€d.

2 Normative references

document the terms and definitions given in IEC 62541-1,
-4 as well as the following apply.

3.1.1
Dataltem
link to arbitrary, live automation data, that is, data that represents currently valid information

NOTE Examples of such data are

e device data (such as temperature sensors),

. calculated data,

e status information (open/closed, moving),

e dynamically-changing system data (such as stock quotes),
e diagnostic data.

3.1.2
Analogltem
Dataltems that represent continuously-variable physical quantities

NOTE Typical examples are the values provided by temperature sensors or pressure sensors. OPC UA defines a
specific VariableType to identify an Analogltem. Properties describe the possible ranges of Analogltems.
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3.1.3
Discreteltem
Dataltems that represent data that may take on only a certain number of possible values

NOTE Specific VariableTypes are used to identify Discreteltems with two states or with multiple states. Properties
specify the string values for these states.

314

EngineeringUnits

units of measurement for Analogltems that represent continuously-variable physical quantities
(e.g., length, mass, time, temperature)

NOTE This standard defines Properties to inform about the unit used for the Datalte lue and about the

highest and lowest value likely to be obtained in normal operation.

3.2 Abbreviations

DA Data Access

EU Engineering Unit
UA Unified Architecture
4 Concepts

Data Access deals with the representatj

Automation data can be located inside t
to the OPC UA Server. It can also be

The links to automation ds
data are provide completely
an OPC UA serv I
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OPC UA Server

Addressspace
with data items

for these operations 3
(quality) or a change

detect the value
is compared to t e

5 Model

a client-defined range called a Deadband. To
en the current value and the last reported value

5.1 Ge

The DataA extends the variable model by defining VariableTypes. The
DataltemType base type. AnalogltemType and DiscreteltemType (and its TwoState and
MultiState subtypes) are specializations. See Figure 2. Each of these VariableTypes can be

further extended to form domain or server specific Dataltems.
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[ BaseDataVariableType J\ Defined in

IEC 62541-5

E DataltemType ]

[Analogltem Typej [Discreteltem Typ@
<\\\

| N
[ TwoStateDiscrete Type J “MutiState ‘

(7 iscrete Type
N G

iableType Hierarchy

Figure 2 — Data

5.2 Variable Types

5.21 DataltemType

This VariableType defines t acteristics of a Dataltem. All other Dataltem Types
derive from it. The D ] om the BaseDataVariableType and therefore
shares the varia @ : ! in Rart 3 and Part 5. It is formally defined in Table 1.
<\ : DataltemType Definition
Attribute Vatue \

BrowseName Da\qltem\Ty}é\ \

IsAbstract Q F?lsg \ \

ValueRank | S2(-2 ‘Any)

DataType Baselﬁ*ﬁa{yp@

References NodeClass | BrowseName DataType TypeDefinition ModellingRule

Subtype of the BaseDataVariableType defined in Part 5; i.e the Properties of that type are inherited.

HasSubtype VariableType AnalogltemType Defined in 5.2.2
HasSubtype VariableType DiscreteltemType Defined in 5.2.3
HasProperty Variable Definition String PropertyType Optional
HasProperty Variable ValuePrecision Double PropertyType Optional

Definition is a vendor-specific, human readable string that specifies how the value of this
Dataltem is calculated. Definition is non-localized and will often contain an equation that can
be parsed by certain clients.

Example: Definition ::= “(TempA - 25) + TempB”
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ValuePrecision specifies the maximum precision that the server can maintain for the item
based on restrictions in the target environment.

ValuePrecision can be used for the following DataTypes:

e For Float and Double values it specifies the number of digits after the decimal place.

e For DateTime values it indicates the minimum time difference in nanoseconds. For
example, a ValuePrecision of 20 000 000 defines a precision of 20 ms.

The ValuePrecision Property is an approximation that is intended to provide guidance to a
client. A server is expected to silently round any value that it supports with more precision.
This implies that a Client may encounter cases where the value read back from a Server
differs from the value that it wrote to the Server. This difference shall b ore than the
difference suggested by this Property.

5.2.2 AnalogltemType

defined in Table 2.

Table 2 — AnalogltemType

(\ AN
Attribute Value N AN\ » ()
BrowseName AnalogltemType \ \ /
IsAbstract False
ValueRank -2 (-2 ="Any) [~ N
DataType Number
References NodeClass |B\ro\wsét\4me o { \\‘/6ataType |TypeDefinition ModellingRule
Subtype of the DataltemType detme\d in\Exg; iet ope?tie\s\of\t@t)fpe are inherited.
HasProperty Variak}e\ Instru\mg ang\\ \ Range PropertyType Optional
HasProperty Vari Ie> EURar‘@e Range PropertyType Mandatory
HasProperty Variable / \é@\eerw ) EUInformation PropertyType Optional
I\ )]

InstrumentR&nge i the value range that can be returned by the instrument.

Examp la¢ InstrumentRange ::= {-9999.9, 9999.9}

The Range is specified in 5.5.2.

EURange defines the value range likely to be obtained in normal operation. It is intended for
such use as automatically scaling a bar graph display.

Sensor or instrument failure or deactivation can result in a returned item value which is
actually outside this range. Client software must be prepared to deal with this. Similarly a
client may attempt to write a value that is outside this range back to the server. The exact
behaviour (accept, reject, clamp, etc.) in this case is server-dependent. However, in general
servers shall be prepared to handle this.

Example: EURange ::= {-200.0,1400.0}

See also 6.2 for a special monitoring filter (PercentDeadband) which is based on the
engineering unit range.

EngineeringUnits specifies the units for the Dataltem’s value (e.g., DEGC, hertz, seconds).

The EUlInformation type is specified in 5.5.3.
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If the item contains an array, the Properties shall apply to all elements in the array.

5.2.3 DiscreteltemType

5.2.3.1 General

This VariableType is an abstract type. That is, no instances of this type can exist. However, it

might be used in a filter when browsing or querying. The DiscreteltemType derives from the
DataltemType and therefore shares all of its characteristics. It is formally defined in Table 3.

Table 3 — DiscreteltemType Definition

Attribute Value /\

BrowseName DiscreteltemType

IsAbstract True /\\ \

ValueRank -2 (-2 = ‘Any) N\ >
DataType BaseDataType / \ \

References NodeClass | BrowseName | DataTy[}e\ | Up}hgfih(tiorWOdellingRule

Subtype of the DataltemType defined in 5.2; i.e the Properties of that type are in@ed.

HasSubtype VariableType | TwoStateDiscreteType WMZ\ \

HasSubtype | VariableType | MultiStateDiscreteType Defified in 5:2.3.3 )

5.2.3.2 TwoStateDiscreteType

S

Table 4.

Attribute Value\

N
BrowseName TwoStat;l;ﬁs\cre%Q/pe \/\

IsAbstract False < \ /

ValueRank —2(=2 NAny)

DataType I%b\olean\ \ \/

References< bgc%s\ | B\rQwseName DataType TypeDefinition ModellingRule
Subtype of the bls%etgl}&mﬁ@e\dqﬁrﬁed in 5.2.3; i.e the Properties of that type are inherited.

HasProperty Vaw > TrueState LocalizedText PropertyType Mandatory
HasProperty Variable FalseState LocalizedText PropertyType Mandatory

TrueState contains a string to be associated with this Dataltem when it is TRUE. This is
typically used for a contact when it is in the closed (non-zero) state.

for example "RUN", "CLOSE", "ENABLE", "SAFE", etc.

FalseState contains a string to be associated with this Dataltem when it is FALSE. This is
typically used for a contact when it is in the open (zero) state.

for example "STOP", "OPEN", "DISABLE", "UNSAFE®, etc.

If the item contains an array, the Properties will apply to all elements in the array.




