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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI®) -
Part 2: Client

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comyj
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’jnterna
coloperation on all questions concerning standardization in the electrical and electronic fields. o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
préparation is entrusted to technical committees; any IEC National Committee interested in the subject deqd
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Intérhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna
copsensus of opinion on the relevant subjects since each technical commitiee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international\use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for,the<“way in which they are used or fdg
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationak Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anl IEC Publication and the corresponding national or fegional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

At{ention is drawn to(the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall nét be held responsible for identifying any or all such patent rights.
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IEC 62769-2 has been prepared by subcommittee 65E: Devices and integration in enterprise
systems, of IEC technical committee 65: Industrial-process measurement, control and
automation. It is an International Standard.

This third edition cancels and replaces the second edition published in 2021. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added interactive transfer to device;

b) cerrected ListOflnputArguments.

The fext of this International Standard is based on the following documents:

Draft Report on voting

65E/855/CDV 65E/912/RVC

Full information on the voting for its approval can be found in the feport on voting indicated in
the apove table.

The llanguage used for the development of this International’Standard is English.

This [document was drafted in accordance with ISOHAEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs. The main document types developed by IECQ are
descfibed in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 62769 series, published under the general title Field dgvice
integfation (FDI®), can be found on the\lEC website.

The ¢ommittee has decided that.the contents of this document will remain unchanged unfil the
stability date indicated on thelEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e rgconfirmed,

—

e withdrawn,

—

gplaced by-arevised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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FIELD DEVICE INTEGRATION (FDI®) —

Part 2: Client

1 Scope

This part of IEC 62769 specifies the FDI®! Client. See Annex C for some typical FDI® Client use
cases. The overall FDI® architecture is illustrated in Figure 1. The architectural components

that are within the scope of this document have been highlighted in this figure.

User Interface
Description

FD| Client

uiD
Interpreter

UIP
Services

User Interface

Services

Hosting Services

User Interface Services

Platform Ul Services
(Drawing, Input Devices)

OPC UA Client

2 Normative references

[d
_LEDIPackage
FDI Package
Devi ez Business peer
evice Interface - Iriterface
Definition . Logic .
Description Plug-in
T 7

FDI Server

Business

ORPC UA|Services

Logic

Business Logic
Interface

| System Services |

N System
p | ~ Communication
= Hardware
I:l Specified by this document \T'
:I Specified by otherparts of this series
|:| Not specified'by this document
Figure 1 — ®

OPC UA

OPC UA|

Services|

IEC

The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies.

T FDI®is a registered trademark of the non-profit organization Fieldbus Foundation, Inc. This information is given
for the convenience of users of this document and does not constitute an endorsement by IEC of the trademark
holder or any of its products. Compliance does not require use of the trade name. Use of the trade name requires

permission of the trade name holder.
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For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61804-3, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) - Part 3: EDDL syntax and
semantics

IEC 61804-4, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) — Part 4: EDD interpretation

|IEC 62443-3-3-201 ’l’ Industrial communication networks — Network and oyofnm on/\urif}/ = Part
3-3: ystem security requirements and security levels

IEC 62541-3, OPC Unified Architecture — Part 3: Address Space Model

IEC 62541-4, OPC Unified Architecture — Part 4: Services

IEC 62769-1, Field Device Integration (FDI®) — Part 1: Overview

IEC 62769-3, Field Device Integration (FDI®) — Part 3:-FD} Server

IEC 62769-4, Field Device Integration (FDI®) — Part 4: FDI®Packages

IEC 62769-5, Field Device Integration (FDI®) — Part 5£FDI® Information Model
IEC 6¢2769-6 (all parts), Field Device Integration (EDI®) — Part 6: FDI® Technology Mappings

ISO/IEC 10918-1, Information technology —*Rigital compression and coding of continuousttone
still images: Requirements and guidelines

ISO/IEC 15948, Information technelogy — Computer graphics and image processing — Poitable
Network Graphics (PNG): Functional specification

ISO $39,-Codesfortherepréesentation-of-names-oflangutages Language codes

ISO
codep

untry

IEEE] Std 754,NEEE Standard for Floating-Point Arithmetic

IETF|RFG-2083, PNG (Portable Network Graphics) Specification Version 1.0

IETF RFC 3066, Tags for the Identification of Languages

3 Terms, definitions, abbreviated terms, acronyms and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62769-1 and the
following apply.
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ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
e |SO Online browsing platform: available at https://www.iso.org/obp

3.1.1 Terms used for Services

3.1.1.1
Locking Services
set of Services through which access to a Device is controlled

3.1.1}.2

Devite Model Services
sub-get of the Device Access Services through which a UIP can access the information of a
Devige

3.1.1}3
Dire¢t Access Services
sub-get of the Device Access Services through which a UIP can directly access a Device

3.1.2 Terms used for Device Access Services

3.1.2(1
Attribute
information element of a Node

Note 1 to entry: Some Attributes exist for all NodeClasseg'and some are specific to a given NodeClass.

Note 4 to entry: Supersedes the definition given in IEC\62769-1.

3.1.2.2
Devitce Model
hierarchy of Nodes that represents. an existing Device

3.1.2..3
Nodé¢
elemgnt in the Device Madel that can be addressed via the Device Access Services

Note ] to entry: Supersedes the definition given in IEC 62769-1.

3.1.2.4
NodeClass
eithef an Object or a Variable

Note 1toventry: Supersedes the definition given in IEC 62769-1

3.1.2.5
Object
instance of the Object NodeClass

Note 1 to entry: Supersedes the definition given in IEC 62769-1.

3.1.2.6
Variable
instance of the Variable NodeClass

Note 1 to entry: Supersedes the definition given in IEC 62769-1.
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Abbreviated terms and acronyms

2023

For the purposes of this document, the abbreviated terms and-initialisms acronyms given in

IEC

62769-1 and the following apply.

UTC Coordinated Universal Time

XML Extended mark-up language

3.3

Conventions

Conventions for service definitions are identical to IEC 62541-4.

Bas

i¢ data types used are defined in IEC 62541-3.

"Pargmeter" is always an Information Model Parameter. "parameter” is the general use g
word| If ambiguous, additional context is given.

Capifalization of the first letter of words is used in the IEC 62769 seriesto emphasize an

defi

4

ned term.

Qverview

An FPI® Package provides the necessary information{or*a Device Type to allow managin
Devi¢e within the system. It is provided by a device‘vendor and deployed in an FDI® Ser\
may an contain two types of user interface components that are available to the FDI® (

for d

typeq are referred to as User Interface Plug-ins’and User Interface Descriptions.

AU
and
the

NOT

ser Interface Plug-in (UIP) is an executable element. A UIP is provided by an FDI® Pag
transferred to the FDI® Client by the FDI® Server. A UIP provides a set of UIP Services
HDI® Client uses to initialize and-interact with the UIP.

E[1 IEC 62769-6 series defines application programming interfaces for the services described in this doct

User|interface Descriptiohs (UIDs) are defined using EDDL. A UID is provided to the FDI® (

by t

he FDI® Server. The 'FDI® Client uses the UID Interpreter to interpret and execute the

A UID-may can make use of other UID and UIP components as subcomponents in ord
provide a modularapproach and make the best use of both descriptive and executable

inte

NOT

The
The

rfface elements.

E[2 UIPs can make use of other UIPs but not of other UIDs.

f the

FDI®

g the
er. It
Client

splay to a user. An FDI® Package-may can\contain only one type or both types. The¢ two

kage
5 that

ment.

Client
UID.
er to
user

FDI® Server makes UIDs and UIPs available to the FDI® Client via the Information M

odel.

Information Model organizes the UIDs and UIPs by Device Type.

The FDI® Client provides the execution environment for UIPs. The FDI® Client loads the UIP
from the FDI® Server.

The FDI® Client’s UIP execution environment consists of the following sets of services that are
made available to the UIP:

Device Access Services;
Hosting Services;
User Interface Services;

Printing Services (if available in the hosting environment).
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NOTE 3

It is implementation specific whether different UIPs get the same or different interface instances to access

these services. The only requirement is that there is no side-effect if two UIPs use the same instance of an interface.

Similar to the FDI® Client, each UIP shall also provide a set of services (UIP Services) by which

the

FDI® Client activates, controls and shuts down UIPs (see 6.1).

The Device Access Services enable interaction between the UIP and the FDI® Server-
maintained Information Model. The FDI® Client takes care of the interaction with the FDI® Server
freeing the UIP to focus on the application level only.

UIP access to the Information Model (IM) via the Device Access Services is restricted to the

D : o4 gl H
evige—ana1tsS—Sto=taevices:

The Hosting Services are provided by the FDI® Client for use by the UIP. The Hosting-Ser

incl
env

ufle services related to the FDI® Client allowing the UIP to acquire information aboy
ironment.

The User Interface Services provide the means by which the UIP accesses’the user inte
servites of the underlying operating system. These services provide access to the sc

key
defi
incl
use

bpard, mouse, and other operating system resources. The Usen Interface Service
ned by the chosen implementation technology and therefore no“additional definition
uged in this document (see IEC 62769-6 series for the indjvidual technologies). UIPs
he Hosting Services to display message boxes or pregress bars and shall neve

comparable services provided by the underlying operating system.

Therg are no printing services provided by the Client,\lf a UIP needs to generate a printd
accegses the printing services of the underlying operating system. No additional definition
incluged in this document.

The FDI® Client uses the culture setting *of the currently signed-in user for the exec

env
cult

ironment of the UIP. It uses the culture when creating OPC UA Sessions and it set
ute for each thread it creates. UIPs shall take care for culture setting in all threads that

creafe.

The FDI® Client provides a UlDnterpreter that is used to interpret and execute UIDs. The
XML |Schema is defined in this document (see Annex A).

Business Logic is executed in the FDI® Server. Some Business Logic-may can be expos

the

HDI® Client as Actions (see Clause 7) and can be triggered by FDI® Clients.

- eal BRI i S

5

5.1

5.1.

FDI® €Client

vices
t the

rface
reen,
5 are
5 are
shall

use

ut, it
S are

ution
5 the
they

uiD

ed to

Device Access Services

1 General

The Device Access Services provide access to both the online and offline information of a
Device or its components as defined by the FDI® Package, in particular for

browsing the Device Model,
reading / writing of data and subscribing to data changes,
controlling access to the Device, and

directly communicating with the Device.
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The scope for the Device Access Services will be a Device, Block, or Communication Server to
which the UIP is assigned. The FDI® Client is expected to map the Device Access Services to

OPC

UA services provided by the FDI® Server.

The main Services are the Device Model Services to view and access Parameters. The Locking
Services are used to control simultaneous access to a Device. The Direct Access Services allow
a UIP to communicate with the Device.

Whether and how the different services are mapped to real interfaces is defined in the
IEC 62769-6 series for the individual technologies. IEC 62769-6 series also specifies how
interfaces are obtained.

5.1.2 Device Model
The Device Model defines the structure of all data that are available to a UIP. Itjis’confined to
a single device instance. The entities in the structure (Parameters, Images,~and Documgnts)
are built from FDI® Package information. User interface elements, like Menus, Graphs,
Wave¢forms, are not part of the UIP Device Model.
All Dlevice elements are organized as a defined hierarchy. The root,of the hierarchy cgn be
eithef a Device or a Block subject to where (by which MENU) the.- UIP is referenced in the|User
Interface Description of the FDI® Package (see IEC 62769-4)/ TFhe Nodes in the hierarchy are
eithef Objects or Variables, where the main difference is that Variables provide a Vjalue.
Figune 2 illustrates the overall structure of a Device. Figure 3 shows the structure of a bidck in
more| detail. The elements that will really be available dépend on the contents of the respdctive
FDI®[Package. Regular rectangles represent Object Nodes while the ones with rounded cofners
reprgsent Variable Nodes. These NodeClasses are defined in 5.1.3. The top left Node i the
root Node. The single hashed lines define the parent-child relationship in the hierarchy. As an
exanjple, the children of Device1 in Figure 2>are ParameterSet, ImageSet, Documentation,
Blocks and SubDevices. The children of /SubDevices/Device_1b/ImageSet are Image_1 and
Image_2.
Device1
L Modular
H ParameterSet | ‘ SubDevices ‘ Device
-
—+{_Device_1b
H—| ImageSet |
Param_1
ImageSet
-+ Documentation |
] Blocks Block-Oriented
Device

Figure 2 — Overall structure of a Device

IEC
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Names that are in normal font are defined by the Device Access Services; names in italics are
just place-holders for the real names as defined in the FDI® Package.

Blocks

—ﬂ Block_y

Each
conc

EXAM

Certs
brow

5.1.3

5.1.3,

The i
ora

hformation of a,Device is organised as a hierarchy of Nodes. Each Node is either an O
Variable. Both Object and Variable are derived from the BaseNodeClass, as illustrated in
Figure 4.

ParameterSet

IEC

Figure 3 — Structure of Blocks

PLE The following examples illustrate qualified pathnames:

/
-- the root Node (here "Device1")

/ParameterSet/Param_2 -- a Variable Nodg

/SubDevices/Device_1b/ImageSet/Image_1 -- a picture

in Variables in the FDI® Package may be tagged as "private" meaning they are

Node model

1 General

BaseNodeClass

0

Object Variable

IEC

Figure 4 — Device Model NodeClasses

Node in the hierarchy is uniquely qualified with its pathpame. This pathname|i
btenation of the individual Node Name Attributes. The sepdrator is "/".

)
)

non-

sable. Though they are non-browsable, they exist in the Device Model and can be
addressed with their pathname.

bject
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5.1.3.2 BaseNodeClass

This is the abstract parent NodeClass for Object and Variable Nodes. The BaseNodeClass
Attributes are shown in Table 1. The Attributes of this NodeClass are available in both Object
and Variable NodeClasses.

Table 1 — BaseNodeClass Attributes

Attribute Datatype Description

NodePath String Qualified path of the Node in the Device Model.
Fhis—Attribate-is—returred-by-theBrowse-Service-and-eannetberead-of
written.

Namp String Name of Node according to device specific documentation.

Labdl LocalizedText Human readable label of the Node.

Desdription LocalizedText Human readable help string describing the Node.

(optipnal)

Addifional Attributes will be available for derived NodeClasses. For“example, a Variable will
have|Attributes that define the DataType and the AccessRights.

5.1.313 Object NodeClass

Tabl¢ 2 contains the list of Attributes for Objects ®éeyond those inherited from the Base
NoddgClass:

Table 2 — Object NodeClass Attributes

Attribute Datatype Description

LockledStatus Boolean This Attribute when "true" indicates that this Object is currently locked.

The setvice result code Bad_Attributelnvalid defines that locking is not
supported for this Object at all.

5.1.3.4 Variable NodeClass
5.1.3.4.1 General

Varigbles are used to represent Parameters, images and documents. When reading Variables
that [representyimages or documents the system will provide them as a ByteString]| For
documentss-the Name Attribute will consist of the filename including the extension that cgn be
used|toridentify the document type. FDI® supports ".pdf" and ".txt". For the representatipn of
imagges,'see 5.1.3.4.2.

Table 3 contains the list of Attributes for Variables beyond those inherited from the
BaseNodeClass:
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Table 3 — Variable NodeClass Attributes

Attribute

Datatype

Description

Value

Variant

The value of the Variable as returned from the device (i.e. without
applying the ScalingFactor). The Variant is specified in 5.1.9.4.

Data

Type

UInt32

The DataType Attribute specifies the data type of the Value Attribute.

One of the data types specified in 5.1.9. IEC 62769-6 series specifies
the assignment of unique identifiers to each type.

ValueRank

Int32

Indicates whether the Value Attribute is an array. It may have the
following values:

>1 (MoreDimensions) — the value s an array with the speciiie
number of dimensions.

1 (OneDimension) — the value is an array with one difmensior].

0 (OneOrMoreDimensions) — the value is an arrayywith one o
more dimensions.

=

-1 (Scalar) — the value is not an array.

-2 (Any) — the value can be a scalar or,an’array with any numper
of dimensions.

-3 (ScalarOrOneDimension) — the~value can be a scalar or a gne
dimensional array.

Arra

(opti

Dimensions

bnal)

Ulnt32(]

Specifies the length of each dimension for an array value. The
Attribute is intended to describevthe capability of the Variable, no
current size.

—

he

The number of elements,'shall be equal to the value of the ValueRank
Attribute. Shall be nallNf ValueRank <= 0.

A value of 0 for anlindividual dimension indicates that the dimensjon
has a VariableMength. For example, if a Variable is defined by thd
following C apray:

Int32 myArray[346];

thencthis Variable’s DataType would point to an Int32, the Variablg’s
ValueRank has the value 1 and the ArrayDimensions is an array With
one entry having the value 346.

Accs

ssRights

Byte

The access rights for the Value.

An enumeration with one of the following values:
NONE_0
READ_1
WRITE_2
READORWRITE_3

o

The Variable value cannot be accessqg
The value of the Variable may be read
The value of the Variable may be writ{en

The value of the Variable mgy be
read or written

User

AccessRights

Byte

This Attribute specifies the access rights to the Value for the currently
authenticated user. They may be less than the potential access
rights. The same enumeration as for AccessRights is used.

Scal

ngrd4acior

(optional)

poubie

This Attribute specifies a suggested scating factor:

Note that the Value Attribute contains the raw value returned from the
device. It is assumed, that the (raw) value is multiplied by this factor
before being displayed.

EngineeringUnits

(optional)

EUlInformation

EngineeringUnits specifies the units for the value (e.g., degree
Celsius, hertz, seconds).

See 5.1.9.3.8 for the definition of the EUInformation data type.
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Attribute Datatype

Description

Attributes for analog Variables

(Variables that represent continuously-variable physical quantities (e.g., pressure, temperature)).

EURange Range([]

(optional)

Defines one or more value ranges likely to be obtained in normal

operation. They are intended for such use as automatically scaling a

bar graph display.

Sensor or instrument failure or deactivation can result in a returned

item value that is actually outside this range. UIP software shall b
prepared to deal with this.

See 5.1.9.3.7 for the definition of the Range data type.

Ranaes mav change during operationfor example by chanagingt
=) ’4 4 S ™ Y AR

e

operation mode of an instrument.

Like the Value itself, Ranges are always unscaled (i.e. without
applying the ScalingFactor).

CLOBED).

Attriputes for discrete (enumerated) Variables
(for ¢lata that may take on only a certain number of possible values (e.g., OPENING, OPEN, GLOSING,

CurrgntLabel String

Enumerated Variables expose the current ndmeric state in their \|
Attribute.The CurrentLabel Attribute providés the name of the cur
enumeration value.

alue
rent

EnumValues EnumValuesType[]

EnumValues is an array of {State\lalue; Enumeration Name, and
Information}. See 5.1.9.3.9 for the.définition of this type. FDI®

Clients/UIPs—-may can read this Attribute in advance and store it f
lookup of name or help whenxthey receive the numeric representg

Help

br
tion.

Attriputes for bit-enumerated Variables
(for gata that represent a bit mask).

OptignNames String][]

Bit-enumerated Variables transmit a bit mask encoded in an unsi
integer of a length\that is sufficient to represent all bits.

The OptionNames Attribute provides a human-readable
representation for each valid bit of the bit mask.

The order of the bits of the bit mask points to a position of the arr
of Strings in the OptionNames Attribute, i.e., the first bit points to
first entry in the array, and so on.

The array contains an empty String for each bit that has no speci
meaning.

ned

ay
the

ic

5.1.3.4.2 Representation of images

All inpages have the.DataType and are transferred as a ByteString. FDI® supports three image
formats. To identify~the format of the image provided in the ByteString, the initial bytes hajve to

be parsed as-guythned-in-Table4 shown below.
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Table 4 — Parsi £ the initiall

Image type

Description

GIF

Defines an image in GIF (Graphics Interchange Format). GIF is specified in
http://www.w3.org/Graphics/GIF/spec-gif89a.txt . The first bytes of a GIF image are as follows:

Byte |1 2 3

Hex |47 |49 |46

JPG

Defines an image in JPG (Joint Photographic Experts Group File Interchange Format). JPG is
defined in ISO/IEC 10918-1. The first bytes of a JPG image are as follows:

pyte |1 Z O 4

Hex |FF D8 |FF |[EO

PNG

Defines an image in PNG (Portable Network Graphics format). PNG is defined in
IETF RFC 2083 and ISO/IEC 15948. The first bytes of a PNG image are as follows:
Byte 1 2 3 |4 5 6 [7 |8

Hex (89 |50 4E |47 |0D |0A 1A 0A

5.1.314.3

Representation of records

A Vdriable hierarchy is used to represent EDDL RECORD Parameters. The root Valjiable
reprgsents the record itself. It will have component Variables'that represent the EDDL RECIORD
MEMBERS (the MEMBERS of an EDDL RECORD aredefined in EDDL by means of a referlence

to an|EDDL VARIABLE.).

An example of how a record is represented in the Device Model is shown in Figure 5.

HARAMETERS

Param A, recl ;
Param B, rec2 ;

HECORD recl

LABEL "Recl"§
MEMBERS
{
X, xQmemberl ;
Y, y=demberl ;

Some
Device

RECORD rec2

LABEL "Rec2";
MEMBERS
{
X, X member?;
Y, y member?;

VARIABLE x member?2
L

—&{ ParameterSet

Param_A

X
(AccessLevel=Read)

Y

(AccessLevel=Write)

VARIABLE X memberl
{
LABEL "X";
TYPE FLOAT;

HANDLING READ;

VARIABLE y memberl

{
LABEL "y";
TYPE ENUM (1);
HANDLING WRITE;

T

LABEL "X";
TYPE FLOAT;
HANDLING READ;

VARIABLE y member?2

LABEL "Yy";
TYPE ENUM (1) ;
HANDLING WRITE;

Param_B

X
(AccessLevel=Read)

Y

(AccessLevel=Write)

Figure 5 — Example: Variable hierarchy representing a RECORD

IEC
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The Name and Label Attributes of the root Variable are set to the name of the RECORD and
the LABEL Attribute, respectively. The DataType Attribute of the "root" Variable is Variant. The
ValueRank Attribute is used to specify that the Value contains an array. The Value Attribute
represents the values of all members in the order as defined for the RECORD. According to the
example in Figure 5, the first variant will be a FLOAT and the second will be an ENUM.

For each component Variable that represents an EDDL RECORD MEMBER,

o the Name Attribute is set to the identifier of the corresponding EDDL VARIABLE,
o the Label is the LABEL Attribute of the corresponding EDDL VARIABLE,

The

The

VALL
case
dyna

5.1.3

je Description 15 the HECP Attribute of the corresponding EDDC VARTABLE, and™ |
e AccessRights Attribute is derived from the EDDL HANDLING Attribute.

member of the record can be accessed with its pathname as specified above. Broy
Iso be used.

PLE Example of a pathname: /ParameterSet/Param_A/X.
.4.4 Representation of arrays, and lists of members with simple data types

gle Variable will represent an EDDL VALUE_ARRAY or LIST item when the data ty
bferenced array element has a simple data type.

DataType Attribute is set to one of the base data types(see 5.1.9.2).

alueRank Attribute is used to specify that the:Value contains an array. In case of an H
E_ARRAY, the number of elements is exposed via the ArrayDimensions Attribute. |

mically.

.4.5 Representation of arrays;“and lists of RECORDs

Valut arrays or lists of non-simple EDDL Parameters will be represented as an array of Var

hiera
corre

chies. Figure 6 shows the(EDDL sample code of a VALUE_ARRAY of RECORDs an
sponding Variable hierarchy.

ParameterSet

PARAMETERS.
{

Pawam, C, v_arr ;

)

MALUE” ARRAY v_arr

{ va_elem_rec_1
LABEL “V Arr”; B -

TYPE va elem rec;

vsing

be of

FDDL
n the

of an EDDL LIST, the number of elements is unspecified since the size can change

iable
d the

NUMBER OF ELEMENTS 2;

T

VARIABLE x member3
RECORD va_elem rec { -

LABEL "X";

{ TYPE FLOAT;
LABEL "VA Element"; HANDLING READ;
MEMBERS }

{
X, x_member3;
Y, y_member3; VARIABLE y member3
} { -
} LABEL  "Y";

TYPE ENUM (1)
HANDLING WRITE;
}

IEC

Figure 6 — Variable hierarchy representing a VALUE_ARRAY of RECORDs
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The Name and Label Attributes of the root Variable are set to the name of the ARRAY and the
LABEL Attribute, respectively. The DataType Attribute of the "root" DataVariable is Variant. The
ValueRank Attribute is used to specify that the Value contains an array. The Value Attribute
represents all VALUE_ARRAY entries. The first Variant corresponds to the first array entry and
so on. Each Variant in turn contains an array. This may either be an array of simple types or an
array of Variants. A RECORD is always represented as an array of Variant.

The VALUE_ARRAY element, which is in fact a RECORD, is represented as a component
Variable hierarchy. The Name and Label Attributes of each root Variable representing a
RECORD are set to the name of the RECORD and the LABEL Attribute, respectively. The array
index (_1, _2) is appended to allow unique identification. Note that the index always begins
with [T

The RECORD MEMBERS are also represented as component Variables as specifigd in
5.1.3/4.3.

Mempers of each record can be accessed with a pathname. Browsing can@lso be used.

EXAMPPLE Example of a pathname: /ParameterSet/v_arr/va_elem_rec_2/Y.
5.1. Services
5.1.4.1 General

All Services specified in this part of IEC 62769 rely on the conventions defined in 5.1.4.2. [They
are sppecified in an abstract manner with request and response parameters in a single tabje.

Progfammatic access to the services may.\be synchronous or asynchronous [(see
IEC $2769-6 series for the individual technologies). However, asynchronicity exists to maintain
responsiveness of the User Interface. Seryice execution shall always be assumed be
sequential.

5.1.4.2 Conventions for service. definitions

The pervice specifications use tables to describe service parameters, as shown in Table 4.
Parameters are organised in-this table into request parameters and response parameters

Table 4 — Service Definition Table

Name Type Description
Reqliest Defines the request parameters of the service
simple Parameter Name simple data Description of this parameter
type
constfucted Parameter Name structure Description of the constructed parameter
component Parameter Name structure or Description of the component parameter
simple data
type
Response Defines the response parameters of the service

The Name, Type and Description columns contain the name, data type and description of each
parameter. All parameters are mandatory, although some may be unused under certain
circumstances. The description column specifies the value to be supplied when a parameter is
unused. Parameter names always begin with a lower case character. This allows differentiating
if name and type are the same, for example, name = "nodeld", type = "Nodeld".
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Two types of parameters are defined in these tables, simple and constructed. Simple
parameters have a simple data type, such as Boolean or String.

Constructed parameters are composed of two or more component parameters, which can be
simple or constructed. Component parameter names are indented below the constructed
parameter name.

The data types used in these tables may be base types or service-specific types. Base data
types are listed in 5.1.9. Data types that are service-specific are defined in the parameter table
of the service.

5.1.1.3 Auditing
|

Audifing is a requirement in many systems. It provides a means for tracking activities{that ¢ccur
as part of normal operation of the system. It also provides a means for tracking abngrmal
behayiour. It is also a requirement from a security standpoint.

When an audit trail is maintained by the system, audit trail records for thelWrite Service invioked
by the UIP will be implicitly created by the system.

In addition, UIPs have means for providing additional audit context information for thingg that
the system cannot know:

e They can call the LogAuditTrailMessage service (see'5.2.2.5). This shall be executgd in
particular when the DirectAccess Services are used. The UIP shall include sufflcient
ifformation in the message for precise descriptian of the activity performed.

e They can provide a context text when using.the'Locking Services (see 5.1.7) or the Direct
Alccess Services (see 5.1.8).

5.1.4.4 Result codes for services and operations

Sevefral of the Device Model Services - (e.g. Read and Write) allow specifying an array of
elempnts that shall be processed.(The processing of each individual element is callgd an
"opefation". This is an important_differentiation for error handling as a service executipn is
cons|dered successful even-.ifvindividual operations fail. The following list explaing the
diffeences between the service result code and operation result codes.

e Service result code

Iffa service succeeds, the service result code is "Good" and the response parameterp are
valid. If it fails,\the-service result code is any of the "Bad_..." service failure codes defined
in-5-4+4-6 Table 5. In such a case, an InnerErrorinfo (see 5.1.9.3.4) may be provided as
well. Programmatic access to service failure codes is specific to the technology and may be
bhsed-ohexceptions (see IEC 62769-6 series).

e (peération result code

The result code for each operation is returned as part of the service-specific response
parameters{see-5-1-4-7for-the list of available-operationresult-codes). The status codes
for all operation level results are specified in IEC 62769-5. Each service which returns
operation level status codes defines its applicable subset.

Operations can return an InnerErrorinfo with each result code other than "Good" if
returninnerErrorinfo="true” in the service request.

The general structure of the StatusCode used for service results and operational results is
specified in IEC 62769-5.
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Table 5 defines result codes for the services. The column Servicedin Table 5 lists which

may
also

Table 5 — Service result.codes

be returned by which service. Result codes that are specific to an individual servic
specified with the service.

code
B are

Ereg

ption-name-codeSymbolic id

Description

Service

Bad_JAlreadyLocked

The Node is already’locked by another FDI®
Client.

InitLock

Bad_JockRequired The passed Node is not yet locked. Write, DirectAccess
Bad_MaxAgelnvalid The max:age parameter is invalid. Read
Bad_Nodelnvalid The identifier does not refer to a valid Node in | Browse, InitLock, Exitjock
the Device Model.
This result code is used both as service- and
as operation-level result code.
Bad_NothingToDo There was nothing to do because the caller Read, Write, Subscribg,
passed an empty list of operations. Unsubscribe
Bad_NotSupported The Service is not supported for the specified | Locking, DirectAccess
Node or for the Device/Block in general.
Bad_RequestCancelled The request was cancelled by Client / UIP. All
Bad_[Subscriptionldinvalid The subscription id is not valid. Subscribe, Unsubscribg,
DeleteSubscription
Bad_|[Timedut The operation timed out. All

Bad_TooManySubscriptions

The FDI® Server has reached its maximum
number of subscriptions.

CreateSubscription

Bad_lInvalidState

The specified Node is in a state that does not
permit this operation.

Services for Locking

Bad_TooManyOperations

The request could not be processed because it
specified too many operations.

Read, Write, Subscribe

Bad_UnexpectedError

An unexpected error occurred.

All

UIPs shall always check the StatusCode associated with a result before using it. Results that
have an uncertain/warning status associated with them shall be used with care since these
results might not be valid in all situations. Results with a bad/failed status shall never be used.
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5.1.5 Base Property Services
5.1.5.1 Overview

The Base Property Services provide access to basic Device Access properties:

5.1.5.2 GetDeviceAccesslinterfaceVersion
5.1.5.2.1 Description

This pervice returns the version of the interface that the UIP is«sing.

5.1.5.2.2 Parameters

Tabl¢ 6 defines the parameters for the service.

Table 6 — GetDeviceAccessinterfaceVersion Service parameters

Name Type Description
Reqliest
Response
version String FDI® Technology Version of the DeviceAccess interface. The format
of the value is xx.yy.zz as defined in IEC 62769-4.

5.1.5.2.3 Service results

Therg are nosservice results other than the common codes specified in 5.1.4.4.

5.1.5.3 GetOnlineAccessAvailability

5.1.5.3.1 Description

This service returns a hint as to whether online access is available in principle. This is general
information. It does not clarify whether online access to a specific device is possible.

5.1.5.3.2 Parameters

Table 7 defines the parameters for the service.
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Table 7 — GetOnlineAccessAvailability Service parameters

Name Type Description
Request
Response
onlineAccess Boolean This value when "false" specifies that online access is not available.
"true" indicates basic availability.

5.1.5

Ther

5.1.6

5.1.6,

The

e B

¢ Read,

e W
e S

The
Devi
comrf

NOTE
an onl

Canag
depe

5.1.6

3.3 Service results

b are no service results other than the common codes specified in 5.1.4.4.

Device Model Services
1 Overview
Device Model Services include:

rowse,

rite,

ubscription
CreateSubscription,
Subscribe,
Unsubscribe,
DeleteSubscription.
bervices provide access to the(©ffline representation and the online representation g

e. The online Nodes for a Device are always present. However, access to data thatre
hunication may be rejected-with proper status codes such as Bad_NotConnected.

The online model does8\not contain SubDevices. If the UIP uses a path that includes SubDevices to 3
ne Node, this path will'be evaluated in the offline hierarchy.

el services are‘available for Browse, Read, and Write. The exact definition and mech
hd on the technology used for the implementation of these services.

.2 Browse

f the
quire

ccess

ANics

5.1.6

2.1 Description

Browses a single level in the hierarchy in the Device Model and returns Attributes for all children
of the specified Node.

5.1.6

2.2 Parameters

Table 8 defines the parameters for the service.


https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

-32 - IEC 62769-2:2023 RLV © IEC 2023

Table 8 — Browse Service parameters

Name Type Description
Request
nodeToBrowse NodeSpecifier The identifier of the Node to be browsed. See 5.1.9.3.2 for the
definition of the NodeSpecifier type.
Response
browseResult[] structure List of Nodes that are on the next level down in the hierarchy. For
each Node the following Attributes will be returned.
nodePath String See BaseNodeClass in 5.1.3.2.
name String See BaseNodeClass in 5.1.3.2.
label LocalizedText See BaseNodeClass in 5.1.3.2.
5.1.6/.2.3 Service results
No specific Service result codes are defined for Browse. Common _StatusCodes are defined in
Table¢-8 5.1.4.4.
5.1.6/.3 CancelBrowse

5.1.6.3.1

Description

Calling CancelBrowse indicates that the UIP has ng further interest in the results of this sefvice.

Execption will be stopped when possible.

Candel is a suggestion to the system. Due to asynchronous execution, the service-may} can

already be fully or partially completed.

5.1.6.3.2

Tablg 9 defines the parametersor the service.

Parameters

Table 9 — CancelBrowse Service parameters

Nlame Type Description
Reqlllest
se¢rviceld |/<technology dependent> The identifier of the service to cancel.
Response
5.1.6.3.3 Service results

No specific Service result codes are defined for CancelBrowse. Successfully cancelled Browse
requests shall respond with Bad RequestCancelled. Common StatusCodes are defined in

Fable 8 5.1.4.4.
5.1.6.4 Read
5.1.6.4.1

Description

This service is used to read Attributes of Object or Variable Nodes. UIPs that need to monitor
Variable Attributes for changes shall use the Subscription services instead of Read.
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5.1.6.4.2 Parameters

Table 10 defines the parameters for the service.

Table 10 — Read Service parameters

Name Type Description

Request

returninnerErrorinfo | Boolean A value of "true" requests error information from calls to an
underlying system to be returned when available.

ralse aelines nat this Mmrormaton shidll ot De Teturined.

o)

tributesToRead[] Structure The Attributes to read.

node NodeSpecifier | The identifier of the Node that contains the Attribute to.read. Sed
5.1.9.3.2 for the definition of the NodeSpecifier type

attributeld Attributeld Numeric identifier of the Attribute to Read. See 571.9.3.3.

indexRange NumericRange | This parameter is used to identify a single element of an array, dr a
single range of indexes for arrays. If a range’of elements is
specified, the values are returned as a gomposite. The first element
is identified by index 0 (zero).

This parameter is ignored if the specified Attribute is not an array or
a structure. However, if the specified Attribute is an array or a

structure, and this parameteristinull-(Nul-or-empty-String), then a

elements are to be included’in the range.

See 5.1.9.3.6 for a detailed definition.

naxAge Uint32 Maximum age of th€)value to be read in milliseconds.

If the FDI® Serverhas a cached value no older than maxAge, it Will
return the cached value rather than requesting a new value from|the
device.

If maxAgeis set to 0, the FDI® Server shall read a new value from
the data source.

Values greater than 231 -1 (0x7fff ffff) are invalid for maxAge.

Response

=

dadResult [] DataValue The StatusCode, Value and timestamps for each Node Attribute that
was read. The order of this list matches the order of the
attributesToRead request parameter.

The DataValue is defined in 5.1.9.3.3.

=

nerErrorinfos { InnerErrorinfo List of error information from calls to an underlying system. See
5.1.9.3.4.

Matches the size and order of the attributesToRead request

parameter. This list is empty if inner error information was not
requested or if no information was encountered in the processing of
the request.

5.1.6.4.3 Service results

Table 11 defines values for the Service result code. Other common StatusCodes are defined in
Fable 8 5.1.4.4.

Table 11 — Read Service result codes

Result code Description

Bad_MaxAgelnvalid The max age parameter is invalid.
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5.1.6.4.4 Operation result codes
Table 12 defines values for the operation status code contained in the DataValue of each

readResult element. All operational status codes with their description are in—Fable-9
IEC 62769-5.

Table 12 — Read operation result codes

Result code

Good

o | 1o el
oot CoCarover ot

Good_PostActionFailed

Good_DependentValueChanged

Uncertain

Uncertain_NoCommunicationLastValue

Uncertain_LastUsableValue

Uncertain_SubstituteValue

Uncertain_lInitialValue

Uncertain_SensorNotAccurate

Uncertain_EngineeringUnitsExceeded

Uncertain_SubNormal

Uncertain_DominantValueChanged

Bad

Bad_UserAccessDenied

Bad_ConfiguratienError

Bad_NotConnécted

Bad_Devi¢ceFailure

Bad “SensorFailure
Bad_OutOfRange
Bad_OutOfService
Bad_Nodelnvalid
Bad_Attributelnvalid

Bad_IndexRangelnvalid

Bad_NotReadable

5.1.6.5 CancelRead
5.1.6.5.1 Description

Calling CancelRead indicates that the UIP has no further interest in the results of this service.
Execution will be stopped when possible.

Cancel is a suggestion to the system. Due to asynchronous execution, the service-may can
already be fully or partially completed.

5.1.6.5.2 Parameters

Table 13 defines the parameters for the service.
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Table 13 — CancelRead Service parameters

Name Type Description
Request
serviceld <technology The identifier of the service to cancel.
dependent>
Response

5.1.6.5.3

No specific Service result codes are defined for CancelRead. Successfully cancelled
requgsts shall respond with Bad_RequestCancelled. Common StatusCodes\.are defin
5.1.4.4.

5.1.6.6
5.1.6.6.1

Service results

Write

Description

Read
ed in

This |service is used to write values to one or more VariablesY For array values, this service

allowfs writing the entire array, writing individual elements or'writing ranges of elements.

Expligit locking is required (see 5.1.7). If the Nodeds ‘not locked, the request will be rejg

with Bad_LockRequired.

The gervice response is not returned until the write operation has been executed by the sys

Rollbjack is the responsibility of the FDI® Client/UIP.

The yalues shall have the correct data<type.

NOTE| No automatic data type trans|ation takes place (see Bad_TypeMismatch operation result code).

5.1.6.6.2

Parameters

Tablg¢ 14 defines the parameters for the service.

pcted

—

em.
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Table 14 — Write Service parameters

2023

the order of processing this list. If the order matters, separate
service requests shall be used.

Name Type Description
Request
returninnerErrorinfo | Boolean A value of "true" requests error information from calls to an
underlying system to be returned when available.
"false" defines that this information shall not be returned.
variablesToWrite[] structure List of Variables to write to. No assumptions should be made about

The order of this list matches the ordef of the variablesToWrite
request parameter.

node NodeSpecifier | The identitier of the Node that contains the Attribute to write. Se¢
5.1.9.3.2 for the definition of the NodeSpecifier type.
indexRange NumericRang See 5.1.9.3.6 for a detailed definition.
e
value Variant Value to write.
Response
writeResult[] Uint32 Status codes for operation results as defined in Table 15.

=

nerErrorinfos []

InnerErrorinfo

List of error information from, calls to an underlying system. See
5.1.9.3.4.

Matches the size androrder of the variablesToWrite request
parameter. This listiiss\empty if inner error information was not
requested or if ne_information was encountered in processing of
request.

5.1.6.6.3

Service results

Therg are no service results other than'the common codes specified in 5.1.4.4.

5.1.6.6.4

All o

Operation result codes

Tablg 15 defines values for the operation status code contained in the writeResult elem|
Ierational status cedes with their description are in—Fable-S IEC 62769-5.

Table 15 — Write operation result codes

Result code

Good

Good_PostActionFailed

ents.

Bad

Bad_UserAccessDenied

Bad_Nodelnvalid

Bad_IndexRangelnvalid

Bad_TypeMismatch

Bad_OutOfRange

Bad_NotWritable
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5.1.6.7 CancelWrite
5.1.6.7.1 Description

Calling CancelWrite indicates that the UIP has no further interest in the results of this service.
Execution will be stopped when possible.

Cancel is a suggestion to the system. Due to asynchronous execution, the service-may can
already be fully or partially completed.

5.1.6.7.2 Parameters

TabIJe 16 defines the parameters for the service.

Table 16 — CancelWrite Service parameters

Name Type Description
Reqliest
sérviceld <technology The identifier of the service to cancel,
dependent>
Response
5.1.6/.7.3 Service results

No specific Service result codes are defined<for CancelWrite. Successfully cancelled Write
requgsts shall respond with Bad_Request€ancelled. Common StatusCodes are defingd in
I&blI;85.1.4.4.

5.1.6.8 Subscriptions
5.1.6,.8.1 Subscription mechanism

Subsfcriptions allow the UIP to receive unsolicited callbacks from the FDI® Client when the
subsgribed Node Attributes change. Subscriptions are a more efficient way to get pefiodic
updates of data than-by-issuing repeated calls to the Read service, i.e., polling. The UIP creates
a sybscription hy -calling the CreateSubscription service (see 5.1.6.8.2). When| the
CreafeSubscription service is called the UIP shall supply a callback parameter with the|UIP-
specffic DataCfrangeCallback service (see 5.1.6.8.6). After receiving the subscription identifier
in the CreateSubscription response, the UIP shall add Node Attributes of interest to the
Subsgription by calling the Subscribe service.

Once the initial values have been reported, the DataChangeCallback service is only called when
Node Attributes change and only the Node Attributes that have changed are reported to the
callback. The UIP controls the maximum frequency at which the callback should be invoked by
specifying a rate in milliseconds.

After Node Attributes have been subscribed, their values—may—not cannot be immediately
available and-may can become available at different times. As such, the initial callback may not
include all of the subscribed Node Attributes. Furthermore, it is possible that the initial update
for a subscribed Node Attribute will return a Bad or Uncertain StatusCode.

Furthermore, the time span between when a change happens and when the callback is invoked
depends on where the information to be changed is maintained. Some values are maintained
by the system, which allows immediate notification; others are located in the physical device so
that communication is required to access it.
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This service is used to create a subscription.

5.1.6

.8.2.2 Parame

ters

Table 17 defines the parameters for the service.

Table 17 — CreateSubscription Service parameters

2023

5.1.6.8.6.

The DataChangeCallback is a service implemented and
provided by the UIP.

Name Type Description
Reqliest
requestedUpdateRat UInt32 The fastest rate, in milliseconds, at which the UIP requésts
e to be called back with data changes, specified by the
minimum milliseconds to elapse between updates.
Regardless of the requested rate, a_callback only occurg if
data has changed.
A rate of "0" indicates that the~caller wants to be notifieq of
changes as soon as possiblé-, The service will return thg
fastest possible rate as revisedUpdateRate.
dataChangeCallback | DataChangeCallback | Callback for sending«data change updates to the UIP. Sge

Resy

onse

=

(S

visedUpdateRate

UInt32

The&“actual rate that the FDI® Server will use, expressed
the minimum milliseconds to elapse between updates (if
data has changed since the previous update).

(]

bscriptionld

Subscriptionld

The callee-assigned identifier for the subscription. The
Subscriptionld type is technology dependent.

5.1.6

.8.2.3 Service

results

Table 18 defines values:for the service result. Common results are defined in Fable-8 5.1

Table 18 — CreateSubscription Service result codes

4.4.

Result code

Description

Bad_|TooManySubscriptions The FDI® Server has reached its maximum number of subscriptions.
5.1.6.8.3 Subscribe Service
5.1.6.8.3.1 Description

This service is used to add one or more Node Attributes to an existing subscription.

Subscribing is permitted for all Node Attributes.

5.1.6

.8.3.2 Parame

ters

Table 19 defines the parameters for the service.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 RLV © IEC 2023

— 39 —

Table 19 — Subscribe Service parameters

Name

Type

Description

Request

subscriptionld

Subscriptionld

The identifier for an existing subscription that was returned by
the CreateSubscription service.

returninnerErrorinfo Boolean A value of "true" requests error information from calls to an
underlying system to be passed in DataChangeCallbacks, when
available.
"false" defines that this information shall not be returned.
monitoreditemsToAdd[| | structure The Attributes to add to the subscription.

node NodeSpecifier The identifier of the Node that contains the Attribute to
subscribe. See 5.1.9.3.2 for the definition of the NodeSpecifier
type.

attributeld Attributeld Numeric identifier of the Attribute to subscribe, Sée 5.1.9.33.

indexRange NumericRange This parameter is used to identify a singléelement of an arfay,

or a single range of indexes for arraysclfsa’range of elemenits is
specified, the values are returned as(a,composite. The first
element is identified by index 0 (z€ro):

This parameter is ignored if theSpecified Attribute is not an
array or a structure. Howevér, iif the specified Attribute is ar
array or a structure, and_this,parameter is null, then all
elements are to be included in the range.

See 5.1.9.3.6 for asdetailed definition.

samplinglnterval

Int32

The interval that.defines the fastest rate at which the Attribdte
should be accesSsed and evaluated. This interval is defined
milliseconds.

=}

The value 0 indicates that the FDI® Server should use the
fastestpractical rate.

The value -1 indicates that the default sampling interval defjned
by the UpdateRate of the Subscription is used.

See 5.1.6.8.3.3 for further details on the sampling interval.

ulPHandle

UInt32

A handle (an identifier) provided by the UIP for the subscribed
Node Attribute. This handle will be passed together with thg
data in the DataChangeCallback service so that the UIP caj
easily associate each changed value with the subscribed Node
Attribute.

The uiPHandle is likely an index into a table somewhere. It
does not have to be unique (there could be multiple subscriped
items pointing to the same table entry).

Response

spibscribeResult []

structure

List of results for the subscribed Attributes. The size and orfder
of the list matches the size and order of the

attributesToSubscribe rnqnnef rr_\aramnh::r

statusCode

Uint32

Status code for the respective Attribute to subscribe as defined
in Table 20.

monitoredltemld

UInt32

FDI® Server-assigned id for the subscribed Attribute. This id is
unique within the Subscription and shall be used when calling
Unsubscribe. This parameter is present only if the statusCode
indicates that the Attribute was successfully subscribed.

revisedSamplinglInterv
al

Int32

The actual sampling interval that will be used.

This value is based on a number of factors, including the
capabilities of the underlying system.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

—-40 - IEC 62769-2:2023 RLV © IEC 2023

Subscribing will succeed even if the current user is not authorized to access the Node Attribute.
If this is the case, the initial callback will return the operation result "Bad_UserAccessDenied".
Once this denial is cleared away (for instance, after a more powerful user identity is provided),
the UIP will receive data changes for this Node Attribute.

It is possible to subscribe to any Attribute — not just the Value. While it may not make sense for
all Attributes, monitoring of some Attributes provides additional possibilities. Some examples
include:

¢ monitoring the LockedStatus to determine when the lock by some other client is removed;

e manitoring the Currentl abel of Enumerations to receive a displayable name rather than a
Limeric value.

>

5.1.6.8.3.3 Sampling interval

Each| subscribed item is assigned a sampling interval that is either inherited from the
updateRate of the Subscription or that is defined specifically to override that rate. The samlpling
interyal indicates the fastest rate at which the value should be sampled_in the device for[data
chanpes.

The gssigned sampling interval defines a "best effort" cyclic rate thabis used to sample the item
from |its source. "Best effort" in this context means that the system does its best to sample at
this nate. Sampling at rates faster than this rate is acceptableibut not necessary to megqt the
needs of the UIP. How the system deals with the sampling-rate and how often it actually[polls
its dgta source internally is a system implementation detail. However, the time between values
returped to the UIP shall be greater than or equal to the)sampling interval.

The FDI® Client may also specify 0 for the sampling interval, which indicates that the sylstem
shou|d use the fastest practical rate. It is expegted that systems will support only a limited set
of sampling intervals to optimize their operation. If the exact interval requested by the UIP is
not supported, then the most appropriate_interval as determined by the system will be assigned
and rfeturned to the UIP.

Data|may be collected based on_a sampling model or generated based on an exception-based
model. The fastest supported sampling interval may be equal to 0, which indicates that theldata
item |s exception-based ratherjthan being sampled at some period. When it is exception-blased
the underlying system daqes .not require sampling.

In m3ny cases, the system has no knowledge of the data update logic. In this case, even thpough
the system samples .at the negotiated rate, the data might be updated by the underlying syjstem
at a much slowerrate. In this case, changes can only be detected at this slower rate.

UlIPs|should also be aware that the sampling by the system and the update cycle of the device
are usually not synchronized, which can lead to additional delays.

5.1.6.8.3.4 Service results

There are no service results other than the common codes specified in-5-4-4-6 5.1.4.4.

5.1.6.8.3.5 Operation result codes

Table 20 defines values for the operation statusCode contained in the results. All operational
status codes with their description are in-TFable-9 IEC 62769-5.
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Table 20 — Subscribe operation result codes

Result code

Good

Bad
Bad_Nodelnvalid
Bad_Attributelnvalid
Bad_NotReadable

Bad_UserAccessDenied

5.1.6.8.4 Unsubscribe Service
5.1.6.8.4.1 Description

This pervice is used to unsubscribe to one or more Node Attributes.

5.1.6.8.4.2 Parameters

Tabl¢ 21 defines the parameters for the service.

Table 21 — Unsubscribe Service Parameters

Name Type Description
Reqliest
subscriptionld Subscripti | The identdifier for an existing subscription that was returned by the
onld CreateSubscription service.
monitoredltemlds[ | UInt32 Identifiers for subscribed Attributes that were returned by the
] Subscribe service.
Response
unsubscribeResult[] UInt32 Status codes for operation results as defined in Table 22.
The order of this list matches the order of the monitoredltemlds
request parameter.

5.1.6.8.4.3 Service results

Therg¢ aré no service results other than the common codes specified in-5-4-4-6 5.1.4.4.

5.1.6.8.4.4 Operation result codes

Table 22 defines values for the operation status code contained in unsubscribeResult. All
operational status codes with their description are inTable-9 IEC 62769-5.

Table 22 — Unsubscribe operation result codes

Result code

Good

Bad
Bad_UIPHandlelnvalid
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5.1.6.8.5 DeleteSubscription Service

5.1.6.8.5.1 Description

IEC 62769-2:2023 RLV © IEC 2023

This service is used to delete a subscription. Due to the asynchronous nature of the callbacks,
the UIP-may can receive additional callbacks for a subscription after the subscription is deleted

5.1.6.8.5.2 Parameters

Table 23 defines the parameters for the service.

Tabte 23— DeteteSubscription Service parameters

Name Type Description
Reqliest
subscriptionld Subscriptionld The identifier for an existing subscription that wasreturned by the
CreateSubscription service.
Response

5.1.6/.8.5.3 Service results

Therg are no service results other than the common¢codes specified in-5-4-4-6 5.1.4 4.

5.1.6/8.6 DataChangeCallback Service

5.1.6,.8.6.1 Description

This service is used for sending data ¢ch@nge updates to the UIP. This service is implems

and provided by the UIP when calling the CreateSubscription service.

Due fo the asynchronous naturé.of the callbacks, the UIP-may can receive additional callk

for alsubscription after the subscription is deleted.

5.1.6.8.6.2 Parameters

Tablg 24 defines the parameters for the service.

bnted

acks
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Table 24 — DataChangeCallback Service parameters

Name Type Description
Request
subscriptionld Subscriptionld Identifier that was returned by the CreateSubscription service
dataChangeData[] | structure Data that has changed. No specific order of array elements is
ensured.
ulPHandle UInt32 The handle provided by the UIP in the Subscribe service
value DataValue ;?te_bSt?tusCode, Value and timestamps of the subscribed Node
ribute.

The DataValue is defined in 5.1.9.3.3.

n

nerErrorinfos [] InnerErrorinfo List of error information from calls to an underlying system,.S¢€e
5.1.9.3.4.

Matches the size and order of the dataChangeDatacparameter. T
list is empty if inner error information was not requested or if no
information was encountered in the processingof the request.

his

Res|

onse

5.1.6

.8.6.3 Operation result codes

struc
Tabl

TabII 25 defines values for the operation status code contained in the DataChangg

ure of each values element. In addition, all Read operation status codes apply also
12). All operational status codes with their description are in-Fable-9 [EC 62769-5.

Table 25 — DataChangeCallback result codes

Result code

Bad_WaitingForlhitialData

Data
(see

5.1.7 Locking Services

5.1.711 Overview

Lock|ng is the means”to avoid concurrent modifications to a Device or a Block and its
Parameters. UIPstshall use the Locking Services before making changes (for example, |write
operations and/Direct Access Services).

The lock always applies to both the online and the offline version.

Whe I iUb;\illg d ?v‘luduial DUVibU, thU iUb;\ app“ca tU thU bUIII}J:UtC db‘vibb‘ (illb:udillu d” |||udu|eS).

Equally, when locking a Block Device, the lock applies to the complete Device (including all
Blocks).

If no lock is applied to the top-level Device (for Modular Device or for Block Device), the Sub-
Devices or Blocks, respectively, can be locked independently.

While locked, requests from other FDI® Clients to write to Parameters, or to perform Direct

Acce

The |

ss, will be rejected.

ock is removed when ExitLock is called.
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.2 InitLock service

2.1 Description

InitLock reserves the specified Device or Block. During a lock, other FDI® Clients will not be
able to write to the Parameters of this element. A lock for an element that is already locked by
another FDI® Client will be rejected. A UIP can subscribe to the LockedStatus Attribute in order

to be

informed when the lock is removed by the other Client.

FDI® Clients shall allow "nested" InitLock calls from the same UIP. The FDI® Client expects the
same number of ExitLock calls before it actually removes the lock.

FDI®
indeq
indeq

5.1.7

Clients are responsible for preventing simultaneous locks to a Device or Blog

k by

endent components that this Client hosts. Such components include the Client itself,

endent UIPs or the UID Interpreter.

2.2 Parameters

Tablg 26 defines the parameters for the service.

Table 26 — InitLock Service parameters

Name Type Description
Reqliest
npde NodeSpecifier The identifier of the N@de (representing a device or block) to be
locked. See 5.1.9.3%2/for the definition of the NodeSpecifier type.
context String Used to provide.context information about the current activity going
on in the UIP. This will be used to enhance the Audit Trail.
Response
5.1.7.2.3 Service results
ed in

TabII 27 defines values for the Service result code. Other common StatusCodes are defin

5.1.4.4.

Table 27 - InitLock Service result codes

Result code Description
Bad [NotSupported The Node does not support locking.
Bad_AIrnndyl acked The Node is nlroady laocked hy anather EDI® Client or anaother
independent component within the FDI® Client.

5.1.7.3 ExitLock service
5.1.7.3.1 Description
ExitLock removes the lock.
5.1.7.3.2 Parameters

Table 28 defines the parameters for the service.
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Table 28 — ExitLock Service parameters

Name Type Description
Request
node NodeSpecifi | The identifier of the Node (representing a device or block) to be
er unlocked. See 5.1.9.3.2 for the definition of the NodeSpecifier type.
Response
5.1.7.3.3 Service results

Table 29 defines values for the Service result code. Other common StatusCodes are defin
lablig 5.1.4.4.

Table 29 — ExitLock Service result codes

ed in

Result code Description

Bad | InvalidState The Node is not locked.

5.1.8 Direct Access Services

5.1.8.1 Overview

Diredqt Access Services provide direct communication with a Device. This can be use
tions that cannot or at least not easily:be“performed through the Device Model Ser\

d for
ices.

Use tases include the transmission of large“data buckets from or to the Device, for example,

histofical data or firmware. The Direct.Aecess Services should not influence the structurg
the dpta integrity of the Device Model~Support of Direct Access Services is mandatory for
Hosts. However, Host Systems shallprovide means to disable/enable Direct Access Ser
on degmand. Commissioning engipeers or plant operators can then disallow the use of [
Acceps in specific scenarios,-This can be temporary or even permanent and might apply {
complete or specific parts of-the plant. Therefore, UIPs shall not depend on the availabil
Diredt Access for the initial setup of a Device (e.g. needed for commissioning).

The following behaviour applies when using Direct Access.

nly one FDI® Client/UIP can use DirectAccess at a given time. While in Direct Ad
ode, other FDI® Clients or OPC UA Clients, or other UIPs or the UID will not be ah
agcess this Device (not even for Reading).

and
FDI®
vices
irect
o the
ity of

cess
le to

e TheDevice shall have been locked prior to entering this mode.

o If Variable Attributes—-may can have changed due to DirectAccess, the UIP shall set the

InvalidateCache in the EndDirectAccess argument to "true".
The Direct Access Services include:

e [nitDirectAccess,
e Transfer,

e ExitDirectAccess.

Guideline:

These services are not to be used as alternative to Information Model access. Instead,
DirectAccess is used for the transfer of data that are not reflected in the Information Model.
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2.1

Description
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This Service initializes the Device for the use of DirectAccess.

5.1.8

2.2

Parameters

Table 30 defines the parameters for the Service.

Table 30 — InitDirectAccess Service parameters

Name Type Description
Reqliest
cpntext String Used to provide context information about the current activity going pn in
the UIP. This will be used to enhance the Audit Trail,
Response
5.1.8.2.3 Service results
31 defines values for the Service result code. Other common StatusCodes are defined in

TabII

5.1.4.4.

Table 31 — InitDirectAccess Service result codes

Result code

Description

Bad [NotSupported Dire¢tAccess is (currently) not supported.
Bad [LockRequired The Node has not been locked.
Bad_|InvalidState DirectAccess is already initialized.

5.1.8.3 ExitDirectAccess

5.1.8.3.1 Description

This Service ends the use of DirectAccess.

5.1.8.3.2 Parameters

Table¢ 32 defines the parameters for the Service.
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Table 32 — ExitDirectAccess Service parameters

Name Type Description

Request

invalidateCache Boolean If "true”, any cached values for Device Parameters will be invalidate

next time they are used again.

d.

This means that these Parameters will be re-read from the Device the

Respormrse

5.1.8

TabII 33 defines values for the Service result code. Other common StatusCoedes are defin

.3.3 Service results

5.1.4.4.

Table 33 — ExitDirectAccess Service resulticodes

ed in

Result code Description
Bad |InvalidState The device is not in DireetAecess mode.
5.1.8,4 Transfer

5.1.8

This
is prd

Dired
comp
Serv

For g

parameters provide'sufficient information.

5.1.8

Tablg 34(defines the parameters for the service.

.4.1 Description

Service is used to transfer data to and from the Device. The format of send or receive
tocol specific.

t Access by its nature does\not allow automatic generation of Audit Trail informatior
lies with the various regulations. Therefore, UIPs shall invoke the LogAuditTrailMes
ce (see 5.2.2.5) to provide explicit information about what is being transferred.

ther service calls that affect the Device indirectly via the Device Model (Write), the se

4.2 Parameters

data

that
sage

rvice

Table 34 — Transter Service parameters

communiction profile-specific XML schema.

Name Type Description
Request
sendData String XML document based on the TransferSendDataT as specified in the

Response

re

ceiveData String XML document based on the TransferResultDataT as specified in the

communiction profile-specific XML schema.
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Service results

2023

Table 35 defines values for the Service result code. Other common StatusCodes are defined in
Fable 8 5.1.4.4.

Table 35 — Transfer Service result codes

Result code Description

Bad_lInvalidState The device is not in DirectAccess mode.

5.1.9 Data types
5.1.9.1 General
Subdause 5.1.9 specifies the data types used for Service parameters, Variablé values, and the
valugs of other Node Attributes. They may occur either scalar or as an array.
5.1.9,.2 Base data types
Table 36 lists base data types, i.e., types that are typically suppofied native by programming
langyages.
Table 36 — Base data types
DajtaType Description
Boolgan Defines a value that is either "true" or "false".
String Represents text as a series of Unicodejcharacters. The actual string representation depends on
the technology mapping. See IEC 62769-6 series.
ByteBtring A value that is a sequence of Byfe‘values preceded by a 32-bit length.
UtcTjme A DateTime used to define Coordinated Universal Time (UTC) values. All time values are U[TC
values. FDI® Clients shallsprovide any conversions between UTC and local time.
UtcTime is a 64-bit sighed integer that represents the number of 100 nanosecond intervals
since January 1, 16041 It corresponds to the Windows FILETIME.
Int8 A signed integer‘between -128 and 127 inclusive.
Int14 A signed integer between -32 768 and 32 767 inclusive.
Int34 A signedinteger between -2 147 483 648 and 2 147 483 647 inclusive.
Int64 A signed integer between -9 223 372 036 854 775 808 and 9 223 372 036 854 775 807
inclusive.
Byte A value in the range of 0 to 255.
Uint16 An unsigned integer between 0 and 65 535 inclusive.
UInt32 An unsigned integer between 0 and 4 294 967 295 inclusive
Uint64 An unsigned integer between 0 and 18 446 744 073 709 551 615 inclusive.
Float Defines a value that shall be according to the IEEE Std 754 single precision data type
definition.
Double Defines a value that shall be according to the IEEE Std 754 double precision data type
definition.
Duration Same representation as Double.
5.1.9.3 Special types

5.1.9.3.1

Attributelds

Attributelds are represented as UInt32. Table 37 lists the Attributes and their identifiers.
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Table 37 — Identifiers assigned to Attributes

Attribute Identifier
Name 10
Label 11
Description 12
LockedStatus 30
Value 100
DataType 101
ValueRank 102
ArrayDimensions 103
AccessRights 105
UserAccessRights 106
ScalingFactor 10y
EURange 111
EngineeringUnits 112
EnumValues 120
CurrentLabel 121
OptionNames 122
OpmgLabel 123

5.1.9.3.2 NodeSpecifier

Each/Node in the Device Model\(see 5.1.2) is uniquely addressable with its path name qudlified
by an online/offline specifier"When online is specified, the service shall operate in the dnline
versipn of the Device Model. When offline is specified, it shall operate in the offline mode|.

The [path name follows the hierarchy of the Device Model as illustrated in 5.1.2. It|is a
concatenation ofithe individual names, separated by slash (/') characters. See 5.1.p for
exanjple path-names. All parameters are identified via "/ParameterSet/<ParamName>"|, all
images via "/lmageSet/<ImageName>", and so on.

Subclalises 5.1.3.4.3 and 5.1.3.4.5 specify the representation of parameters that hold record
values or arrays of record values. A pathname for record elements Is bullt by extending the path
to the Parameter. See examples in the referenced subclauses. The components of this
parameter are defined in Table 38.

Table 38 — NodeSpecifier

Name Type Description
NodeSpecifier structure Specifies a Node in the Device Model.
nodePath String The path description that enables finding a Node in the Information
Model.
useOnline Boolean If "true" the path addresses a Node in the online model; with "false" a
Node in the offline model is referenced.
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An empty path name identifies the Root.

5.1.9.

3.3 DataValue

2023

This type describes the value of a Node Attribute in the response of a Read and in the
DataChangeCallback. The components of this parameter are defined in Table 39.

Table 39 — DataValue

Name Type Description

Lal i £3 Ik i dinf 11

Data

1 &l i
v-aTee StFaetufe re-varde—aRa-asSsSoctatteaHhrormaton-

Vi

alue Variant The Node Attribute value. For the definition of Variant, see 5.1°9.

statusCode Uint32 The StatusCode that defines the ability to access/provide ‘the val

The StatusCode type is defined in-5-4-4-5 |IEC 62541:4.

je.

slourceTimestamp UtcTime The source timestamp for the value.

slerverTimestamp UtcTime The server timestamp for the value.

The
gene

It is
acce

The
sourd
Attrib

In thq
sour(
the b

The s

statusCode is used to indicate the conditions under which @yNode Attribute value
rated, and thereby can be used as an indicator of the usapility of the value.

required to check the StatusCode (as a minimum (the Severity) of all results b
5sing and using the value.

sourceTimestamp reflects the timestamp that*was applied by the data source.
eTimestamp is only returned with the Value Attribute of Variable Nodes. For all
utes, the returned sourceTimestamp is set,to null.

b case of a bad or uncertain status,;sourceTimestamp is used to reflect the time tha
e recognized the non-good status-or the time the FDI® Server last tried to recover
ad or uncertain status.

erverTimestamp is used-to-reflect the time that the FDI® Server received a Variable

or knew it to be accurate. In‘the case of a bad or uncertain status, serverTimestamp is us

refle
reco

The 3

5.1.9,

The

t the time that the £DI® Server received the status or that the FDI® Server last tri
er from the bad pruncertain status.

erverTimestanip is updated each time a new value is received.

3.4 InnerErrorinfo

Bevices described in 5.1 return StatusCodes on the serwce level and on the oper

Thaoca QtatiiceCAAdne Arn nerAtA~Al nadananAAant AanA Ay iisan n donapndant ln ~cocnc
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alue
ed to
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where

a StatusCode results from a call to the underlying system (e.g., communication system, device),
the status of the underlying system can be reported via InnerErrorinfo.

The components of this parameter are defined in Table 40.
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Table 40 — InnerErrorinfo

Name Type Description
InnerErrorinfo structure Communication- or Device-specific information.

symbolicld String This string shall be used to identify the result of some internal
operation. The maximum length of this string is 32 characters.
Systems wishing to return a numeric return code should convert the
return code into a string and use this string as symbolicld (e.g.,
"0xC0040007" or "-4").

errorText LocalizedText | A textual representation of the symbolic id. The maximum length of
this text string is 256 characters.

5.1.9.3.5 LocalizedText

This data type defines a structure containing a String in a locale-specific translation spe

cified

in th¢ identifier for the locale. Its elements are defined in Table 41.
Table 41 — LocalizedText Definition
Name Type Description
LocallizedText structure —
text String The localized text.
locale String The identifier for the locale_(e7g. "en-US").

The ¢lement locale shall be a string composed @f.a language component and a country/r¢gion

comy

by a hyphen. The format of the Localeld string is shown below:

The 1

restricted as follows:

fd
o T

onent according to IETF RFC 3066. The &country/region> component is always prec

<language>[-<country/region>]} where
<language> shall be@ two-letter code for a language according to ISO 639
<country/region>-ghall be a two-letter code for the country/region accordin
ISO 3166.

ules for constructing.Localelds shall be according to IETF RFC 3066 and shall be

his specification permits only zero or one <country/region> component to follow
anguage>_component.

his specification also permits the "-CHS" and "-CHT" three-letter <country/region> g
r "Simplified" and "Traditional" Chinese locales.

eded

g to

the

odes

his'specification also allows the use of other <country/region> codes as deemed nece

bsary

by the FDI® Client or the FDI® Server.

Table 42 shows examples of locale ids.
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Table 42 — Localeld Examples

Locale OPC UA Localeld
English en
English (US) en-US
German de
German (Germany) de-DE
German (Austrian) de-AT

An empty or NULL string indicates that the locale is unknown.

5.1.9,

Numeric Range is represented as a String. The syntax for the String conhtains one o
following two constructs. The first construct is the String representation of anvindividual int

3.6 Numeric Range

f the
eger.

For gxample, "6" is valid, but "6,0" and "3,2" are not. The minimum and-maximum valueg that
can be expressed are defined by the use of this parameter and not by this parameter|type
definjtion. The second construct is a range represented by two integers separated by the ¢olon
(":") ¢haracter. The first integer shall always have a lower value(than the second. For example,
"5:7" is valid, while "7:5" and "5:5" are not. No other characters, including white-gpace
characters, are permitted.
All indexes start with 0. The maximum index is one less)than the length of the array.
When reading with a numeric range outside the bounds of the array, the FDI® Server shall return
a paftial result if some elements exist within the range. The FDI® Server shall retyrn a
Bad_|OutOfRange if no elements exist within'‘the range.
When writing a value, the numeric range-shall be within the array.
A numeric range can also be used.to specify substrings for ByteString and String values.
5.1.9.3.7 Range
This [structure defines“the range structure needed for the EURange Attribute. It is defined in
Tablg 43.
Table 43 — Range Data Type Structure
Nameé Type Description
Range structure "low" and "high" can contain any data type that is appropriate for the dpta
type oT the Variable Value Atrioute.
low Variant Lowest value in the range.
high Variant Highest value in the range.
5.1.9.3.8 EUInformation

This structure contains information about the EngineeringUnits. Its elements are defined in
Table 44.
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Table 44 — EUInformation Data Type Structure

Name Type Description
EUInformation structure —
unitld UInt32 Identifier for programmatic evaluation.
0 is used if a unitld is not available.
displayName | LocalizedText The displayName of the engineering unit is typically the abbreviation of the
engineering unit, e.g. "h" for hour or "m/s" for meter per second.
description LocalizedText Contains the full name of the engineering unit such as hour or meter per
second.
An empty text field indicates that no description is available.
5.1.9.3.9 EnumValueType
This [ Structured DataType is used to represent a human-readable representation qf an

Enumeration. Its elements are described in Table 45. When this typénis used in an

array

reprgsenting human-readable representations of an enumeration() each value of an
IntegerRepresentation will be unique in that array.
Table 45 — EnumValueType Definition
Name Type Description
EnurhValueType structure —
value Int64 The Integer representation of an Enumeration.
d|splayName LocalizedText | A human-readable representation of the integer representation of the
Enumeration,
dpscription LocalizedText | A localized description of the enumeration value. This field can confain
an empty<String if no description is available.
5.1.9.4 Variant

A Variant is a union

of all data types. Variants can also contain arrays of any of these typ

[4%
@

Varignts can be empty."An empty Variant is described as having a Null value. A Null valug in a

Varignt is not the same as a Null String.

Varignts caneontain arrays of Variants but they cannot directly contain another Variant.

5.2

5.2.1— General

Hosting Services

The Hosting Services are provided by the FDI® Client for use by the UIP. The Hosting Services
include services related to the FDI® Client environment allowing the UIP to acquire information
about the environment. The Hosting Services also include services to launch other UIPs as well
as showing feedback.

5.2.2

5.2.2.1

Services

General

Programmatic access to the services may be synchronous or asynchronous.
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5.2.2.2 GetClientTechnologyVersion

5.2.2.2.1 Description

This service returns the technology version of the FDI® Client that hosts the UIP.

5.2.2.2.2 Parameters

Table 46 defines the parameters for the service.

Table 46 — GetClientTechnologyVersion Service parameters

Name Type Description
Reqliest
Response
version String FDI® Technology Version that is supported by, thé FDI® Client. Thie
format of the value is xx.yy.zz as defined, in~|[EC 62769-4.

5.2.2.3 OpenUserinterface Service
5.2.2.3.1 Description

This gervice is used by a UIP to request the FDI® Clienf to'open another UIP. The UIP is op
in either a modal or a non-modal window as follows:

their style is dialog.

UIPs are always invoked in a modal window,\f'the calling UIP runs in a modal window

nmode also.

ened

or if

UIPs are invoked non-modal if their style = window and the calling UIP runs in non-modal

NOTE| A technology mapping-ean mightsprovide the capability to explicitly start a UIP modal even if the sftyle is

defineld differently.

If thel UIP is already opened{ this service shall bring the respective window into the foregrg

5.2.2.3.2 Parameters

Tabl¢ 47 defines theparameters for the service.

Table 47 — OpenUserinterface Service parameters

und.

(see IEC 62769-4).

Name Type Description
Request
uiplD String Identification of the UIP to be opened. This string is a UUID that

defines a Node in the Information Model. The value of this UUID is
defined in the FDI® Package corresponding to the UIP to be opened

Response
uipHandle UInt32 FDI® Client assigned id for the UIP opened. In case of a modal UIP
opened, the value is null.
5.2.2.3.3 Service results

There are no service results other than the common codes specified in 5.1.4.4.
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5.2.2.4

5.2.2.41

Description

— 55 —

CloseUserInterface Service

This service is used by a UIP to close itself or close other UIPs. The called UIP shall finish all
pending or running functions that are still open.

5.2.2.4.2

Parameters

Fhere

Tabl¢ 48 defines the parameters for the service.

Table 48 — CloseUserInterface Service parameters

Name Type Description
Reqliest
ulpHandle String Identification of the UIP to be closed?)The uipHandle is returneq by
the OpenUserinterface service. (This parameter can be null, if the
UIP wants to close itself.
Response
5.2.214.3 Service results
Therg are no service results other thag~the common codes specified in 5.1.4.4. If thg UIP

refusies the Close request, Bad_RequgstCancelled should be returned.

5.2.2.5

5.2.2.5.1

This pervice is used by-a UIP to log an audit trail message.

5.2.205.2

Description

Parameters

LogAuditTrailMessage Service

Tablg 49 defines the parameters for the service.

Table 49 — LogAuditTrailMessage Service parameters

Name Type Description
Request
message String The message to be logged in the audit trail.

Response

None.
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5.2.2.6 SaveUserSettings Service

5.2.2.6.1 Description

2023

This service is used by a UIP to instruct the FDI® Client to save the supplied user settings. The
settings are stored per UIP type in a persistent store under the control of the FDI® Client. All
previously saved user settings of this UIP type are replaced. The FDI® Client shall not alter the

user

settings requested of the storage.

Typically, user settings include layout information or other user preferences. They are not
designed to be used for instance-specific data.

Ther

settings, update them and save the complete set.

b is no support for partial modifications of the user settings. A UIP-has—to shall tod

d all

The $tructure and content of the user setting strings is UIP type specific. Forléxample, 3 UIP
could use name-value pairs. Versioning issues of this data are under the responsibility qf the
UIP. Different UIPs of the same type can overwrite each other’s settings.
Data|structure is completely under control of the UIP. Therefore, also versioning issues with
respect to different UIP versions are under the responsibility of thelUIP.
5.2.2,6.2 Parameters
Tabl¢ 50 defines the parameters for the service.
Table 50 — SaveUserSettings.Service parameters
Name Type Description
Reqliest
uperSetting[] String List-of user settings. The content of the strings is UIP-type spegific.

Response
5.2.2.7 LoadUserSettings Service
5.2.2.7.1 Description
This [servicenis’used by a UIP to instruct the FDI® Client to retrieve the previously saved|user
settings.
5.2.2.7.2 Parameters

Table 51 defines the parameters for the service.

Table 51 — LoadUserSettings Service parameters

Name Type Description
Request
Response
userSetting[] String List of user settings. The content of the strings is UIP-specific.
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5.2.2.8 Trace Service
5.2.2.8.1 Description

This service shall be used by the UIP to provide the FDI® Client with information about internal
events in the UIP. The trace messages are typically used for trouble shooting. The UIP shall
call this service according to the trace level settings specified in the UIP Service SetTracelLevel
(see 6.1.1.4).

5.2.2.8.2 Parameters

52 defi th 1 f th 1
Table-52definesthe parametersforthe service-

Table 52 — Trace Service parameters

Name Type Description
Reqliest
eyentType TracelLevel Severity of the trace message. One of the(values that specifies|the
severity of the trace data (see 6.1.2).
classification String UIP-specific classification of the trace /message.
nlessage String Trace message. The trace message language shall be English.

Embedded text might be locatized.

Response

5.2.219 ShowMessageBox Service
5.2.29.1 Description
This service opens a message box@nd waits until the user presses one of the given butltons.

An open message box shall block@ny activity for the related device instance. Itis recommended
that simultaneous interactions:with other Device instances are not affected.

5.2.2.9.2 Parameters

Tabl¢ 53 defines the"parameters for the service.

Table 53 — ShowMessageBox Service parameters

Name Type Description

Req|||est

acknStyle AcknStyle See Table 72.

message String Message to be shown to the user.

caption String Title bar caption to display.

buttonSet ButtonSet See Table 71.

defaultResult Integer Id of the default button; see Table 70.
Response

buttonSelected Integer Id of the selected button; see Table 70.
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5.2.2.10 ShowProgressBar Service
5.2.2.10.1 Description

This service opens a progress bar. The progress bar remains on the user interface after the
service returns. The information shown can be updated with the UpdateShowProgressBar
service (see 5.2.2.11). The progress bar can be closed with the EndShowProgressBar service
(see 5.2.2.12).

Only one progress bar per UIP can be shown at a time.

5.2.211 0.2 Parameters

Tablg 54 defines the parameters for the service.

Table 54 — ShowProgressBar Service parameters

Name Type Description
Reqliest
nlessage String Message to be shown to the user.
cpllback CancelCallback Service called by the Client to,inform the UIP that the user has

cancelled the operation. See 5/2.2.13.

@

The CancelCallback serviceis implemented and provided by th
UIP.

Response

5.2.20111 UpdateShowProgressBar Service
5.2.2111.1 Description

This pervice updates an already-0open progress bar.

5.2.2.11.2 Parameters

Tablg¢ 55 defines the parameters for the service.

NOTE| A call of.thiS"service is rejected without a preceeding ShowProgressBar service call.

Table 55 — UpdateShowProgressBar Service parameters

| Name Type Description
Request
message String Updated message to be shown to the user.
percentage Integer Updated percentage of progress to be shown to the user.

Response
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5.2.2.12 EndShowProgressBar Service

5.2.212.1 Description

This service closes an open progress bar. The service will wait until the user has pressed a
button or will immediately return with the result if the user has previously pressed the button.

5.2.2.12.2 Parameters

Table 56 defines the parameters for the service.

Tabte 56 — EndShowProgressBar Service parameters |

Name Type Description

Reqliest

rhessage String Updated message to be shown to the user.

f

ercentage Integer Updated percentage of progress to be shown to’the user.

Res|

onse

5.2.2
5.2.2
With

This
servi

Due
the U

5.2.2,

Ther

5.2.2
5.2.2

This
actio

.13 CancelCallback Service
.13.1 Description

service is implemented and provided. /by the UIP when calling the ShowProgres
Ce. The UIP is responsible for closing the ProgressBar.

fo the asynchronous nature of callbacks, the CancelCallback might be called even
IP has called the EndShowProgressBar service.

13.2 Parameters

b are no specific parameters for the service.

.14  StandardUlActionltemsChangeCallback Service
.14.1 Description

service is used by the UIP to notify the FDI® Client about the change in the standa
h items’ state (enabled/disabled). See 6.1.2.2 for standard Ul action items.

this service the Client informs the UIP that'the User requested to cancel the operation.

sBar

after

rd Ul

5.2.2

.14.2 Parameters

Table 57 defines the parameters for the service.

Table 57 — StandardUIActionltemsChange Service parameters

Name Type Description
Request
Response
StandardUIActionltems]] StandardUIActionltem | Updated list of Standard Actions provided by the UIP.
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5.2.2.15 SpecificUlActionltemsChangeCallback Service
5.2.2.15.1 Description

This service is used by the UIP to notify FDI® Client about the change in the Ul action items
that are specific to this UIP. The UIP shall use this callback whenever there is addition or
removal of action items or whenever there is a change in the state of an action item (i.e.
enabled/disabled). See 6.1.2.4 for specific Ul actions.

5.2.2.15.2 Parameters
Tablg-58-definesthe parametersforthe service———

Table 58 — SpecificUlActionltemsChange Service parameters

Name Type Description
Reqliest
Response
SpedgificUlActionltems]] SpecificUlActionltem Updated list of Ul action I[tems specific to the UIP.

5.2.2016 InitExportFile Service
5.2.2116.1 Description

This gervice is used by the UIP to save a file with‘access rights of the FDI® Client. A file dialog
is opgned by the FDI® Client to enter path and filename. The selected path and filename as well
as a phandle are returned. The handle shall be*used in the WriteExportFile and FinishExportFile
servites to transfer the content of the file to the FDI® Client and finish or cancel the opergtion.

5.2.2.16.2 Parameters

Tablg¢ 59 defines the parameters'for the service.
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Table 59 - InitExportFile Service parameters

Name Type Description

Request

SuggestedFileName String The name of the file to be saved. Can be changed by the user.
The SuggestedFileName is not fully qualified, and the host
manages the default directory where the file should be stored.
The user can change the name and path. This is returned as
FullyQualifiedFileName.

Filter String Filter contains a list of possible file extensions and file types.
The user can select one of the options during export. The

! tael fils H 4 ol O o1 PR T ki P IR
SerectretTmreT STreturmetToeretretr e maexT

For each file extension and file type, the filter string caontaing a

description, followed by the vertical bar (|) and the filter'pattern.
The strings for different filtering options are separated by thg
vertical bar.
For example: "Word document (*.docx)|*.doex| PDF (*.pdf)|*}pdf"
SuggestedFilterIndex Integer Index into the filter that is selected as default value.
Response
FullyQualifiedFileName | String Fully qualified file name where the file was stored.
SeleftedFilterIndex Integer The selected filter
FileHandle <technology Handle that is used in WriteExportFile and FinishExportFile fo
dependent> identify the overall operation.

5.2.20117 WriteExportFile Service
5.2.2017.1 Description

This pervice is used to transfer data to the file'to be exported. UIPs will typically call this sgrvice
sevefal times to provide the full content@f'the file.

5.2.2.17.2 Parameters

Tablg 60 defines the parametets’for the service.

Table 60 — WriteExportFile Service parameters

NPme Type Description

Reqlllest

FileHandle <technology dependent> Handle of the file returned in the InitExportFile service.

Data Byte[] An array of bytes containing data to be written to the file. The fil
created with InitExportFile is empty and the first WriteExportFile| call
for the file starts filling the file from the beqinning all additionallcalls
add the data to the end of the file.

()

Writing an empty array of Bytes returns a Good result code without
any effect on the file.

Response

5.2.2.18 FinishExportFile Service
5.2.2.18.1 Description

This service finalizes the export file operation. It either cancels or finalizes the export of the file.
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5.2.2.18.2 Parameters

Table 61 defines the parameters for the service.

IEC 62769-2:2023 RLV © IEC 2023

Table 61 — FinishExportFile Service parameters

Name Type

Description

Request

anymore.

FileHandle <technology dependent> Handle of the file returned in the InitExportFile service. After the call
of this service the FileHandle becomes invalid and shall not be used

DoSave Boolean Defines whether the file export should be finalized and the file\i
stored on disk by the FDI® Client or the export should be abortedl.

Response

5.2.2019 InitimportFile Service

5.2.2119.1 Description

This gervice is used by the UIP to load a file with access rights_of the FDI® Client. A file d

ialog

is opened by the FDI® Client to select path and filename. The selected path and filename as

well las a handle are returned. The handle shall be “used in the ReadlmportFile

and

FinispimportFile to transfer the content of the file to the \UIP and finish or cancel the operation.

5.2.2.19.2 Parameters

Tabl¢ 62 defines the parameters for the seryice.

Table 62 — InitimportFile Service parameters

Name

Type

Description

Reqliest

SuggestedFileName

String

The name of the file to be loaded. Can be changed by the u
The SuggestedFileName is not fully qualified, and the host
manages the default directory where the file should be loadd
The user can change the name and path. This is returned ag
FullyQualifiedFileName.

Filte

String

Filter contains a list of possible file extensions and file typegq.

The user can select one of the options during export. The
selected filter is returned in SelectedFilterindex.

For each file extension and file type, the filter string contain
description, followed by the vertical bar (|) and the filter patt

[
=
S o

The strings for different filtering options are separated by th

U

vertical bar.

For example: "Word document (*.docx)|*.docx| PDF (*.pdf)|*

pdf"

SuggestedFilterindex

Integer

Index into the filter that is selected as default value.

Response

FullyQualifiedFileName

String

Fully qualified file name where the file was loaded from.

SelectedFilterindex

Integer

The selected filter.

FileHandle

<technology
dependent>

Handle that is used in WriteExportFile and FinishExportFile to

identify the overall operation.
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5.2.2.20 ReadlmportFile Service
5.2.2.20.1 Description

This service is used to transfer data from the file to be imported. UIPs typically need to call this
service several times to get the full content of the file.

5.2.2.20.2 Parameters

Table 63 defines the parameters for the service.

Table 63— ReadimportFiie Service parameters

Nlame Type Description

Req|||est

FileHandle <technology dependent> Handle of the file returned in the InitExportFile s€rvice.

Maxlength Integer Defines the length in bytes that should be returped in Data. If th
end of file is reached, all data until the end-.of the file is returned.
The FDI® Client is allowed to return less, data than specified leng

1

—

h.

Only positive values are allowed.

Response

=

Data Byte[] Contains the returned data of ‘the file. If the Byte array is empty/|i
indicates that the end of thefile is reached.

5.2.20121 FinishimportFile Service
5.2.2.21.1 Description

This gervice finalizes the import file operation. UIPs can call this service before the end gf the
file i reached to cancel the import operation.

5.2.2.21.2 Parameters

Tabl¢ 64 defines the parameters for the service.

Table 64 — FinishImportFile Service parameters

Nlame Type Description

Req|||est

FileHandle <technology dependent> Handle of the file returned in the InitimportFile service. After the call
of this service, the FileHandle becomes invalid and shall not be
used anymore.

Respense

5.2.2.22 InitOpenDefaultApplication Service

5.2.2.22.1 Description

This service is used by the UIP to advice the FDI® Client to open a file with its registered default
application (e.g. PDF, Excel?). The FDI® Client may restrict which applications-can-be-used are
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allowed to use. The operation is split into three services. First, the UIP needs to call
InitOpenDefaultApplication, then it needs to call WriteOpenDefaultApplication potentially
several times to transfer the data of the file to the FDI® Client and finally
FinishOpenDefaultApplication to either cancel the operation or indicate the complete file has
been transferred and the FDI® Client shall open the default application for it. How the FDI®
Client manages the file is host specific, for example in a temporary folder. UIPs shall not expect
that the transferred file is stored persistently by the FDI® Client.

5.2.2.22.2 Parameters

Table 65 defines the parameters for the service.

Table 65 — InitOpenDefaultApplication Service parameters

Name Type Description
Reqliest
SuggestedFileName String The name of the file to be saved. Can be changed by the FD|®

Client. The SuggestedFileName is not_fully qualified, and the
FDI® Client is responsible to manage the Tile.

Response

FileHandle <technology Handle that is used in WriteQpenDefaultApplication and
dependent> FinishOpenDefaultApplicatieh to identify the overall operation.

5.2.2.123 WriteOpenDefaultApplication Service
5.2.2123.1 Description

This ervice is used to transfer data to the file‘to be opened by the default applications. |UIPs
will typically call this service several times,to-provide the full content of the file.

5.2.2.23.2 Parameters

Tablg 66 defines the parameters.for the service.

Table 66 — WriteOpenDefaultApplication Service parameters

Name Type Description
Reqliest
FileHandle <technology Handle of the file returned in the InitOpenDefaultApplication
dependent> service.
Data Byte[] An array of bytes containing data to be written to the file. Th¢ file

created with InitOpenDefaultApplication is empty and the first
WriteOpenDefaultApplication call for the file starts filling the file
from the begimming Altadditiomat catis addthe data to the end of
the file.

Writing an empty array of Bytes returns a Good result code
without any effect on the file.

Response
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5.2.2.24 FinishOpenDefaultApplication Service

5.2.2.24.1 Description

This service finalizes the open default application operation. It either cancels or finalizes the
operation when the content of the file to be opened is fully written using the
WriteOpenDefaultApplication service.

5.2.2.24.2 Parameters

Table 67 defines the parameters for the service.

Table 67 — FinishOpenDefaultApplication Service parameters

Name Type Description
Reqliest
FileHandle <technology Handle of the file returned in the InitOpenDefaultApplicaton
dependent> service. After the call of this service, theyFileHandle becomes

invalid and shall not be used anymore,

DoOpen Boolean Defines whether the default application shall be opened by the
FDI® Client or the operation shotlld be aborted.

Response

5.2.2125 GetHostingProperties Service

5.2.2/25.1 Description

This [service is used by the UIP to get hasting environment properties as a list of key/yalue
pairs| The content of this list shall be gonstant during lifecycle of the UIP. For a mandatory
property, its key shall exist at any time)\A non-mandatory property might be missing completely
(no key at all). For any existing key(there is always a valid value that shall be able to be [used

as dé¢fined in the description.

5.2.2.25.2 Parameters

Tablg 68 defines the parameters for the service.

Table 68 — GetHostingProperties Service parameters

Name Type Description
Req|||est
Response
PropertyList <technology A list of pairs of strings (key, value)
dependent>

5.2.2.25.3

Key Value Pairs

Table 69 defines the parameters for the service.
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Table 69 — GetHostingProperties Key Value Pairs

Key Value

Mandatory

Description

LocalClientDataPath | <Fully
qualified
folder path>

¥es No

The FDI® Client provides a fully qualified path to a folde
where the UIP has the permission to directly:

e open files from;
e save files to;
e add subfolders to;

e delete subfolders from.

The folder shall be persistent and shall be accessible b

r

the

UIP.

All UIPs shall get the same LocalClientDataPath from th
FDI® Client, allowing different UIPs or different U{P
instances to share data. UIP developers need to be aw4
of this. A file might be blocked by means of.the operatin
system because it is opened by another(UIP and other
might create, manipulate, or delete files and folders und
the LocalClientDataPath. It is recommenfded to create a
subfolder for a UIP and manage @ll"'UIP data in this
subfolder.

Host installations might chogse a network folder shared
all FDI® Clients to manage,the persistent data. Howeve
LocalClientDataPath might also be a local folder of the
Client. Therefore, the\stored data might only be accessi
on a specific FDI®Client and different for another FDI®
Client of the same FDI® host. It is recommended to stor
device specific data in the information model of the dev
where it ig’s$ynchronized between FDI® Clients.

User settings shall be managed with the LoadUserSettin
and S8aveUserSettings services and not in the file syste
order to provide the same settings between different FD
Clients of the same FDI® host.

This information may only be available for some UIP
technology mappings.

[

re
9
UIPs
er

by
, the
:D|®
ble

%

ce,

gs
M in
|®

Context {Online,
Offline}

Yes

Defines the context (online or offline) from which the Ul
invoked.

P is

currgntCountry <technology:
dependent>

Yes

Information describing the current country that shall be
considered by the UIP for internal globalization purpose
The data type of the value is technology dependent.

currgntCulture <technology
dependent>

Yes

Information describing the current culture that shall be
considered by the UIP for internal localization purposes
The data type of the value is technology dependent.

5.2.3 Parameter type definitions

5.2.3.1 DefaultResult Definition

The components of this parameter are defined in Table 70.
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Table 70 — DefaultResult definition

Name

Type

Description

DefaultResult

Integer

Definition of a button on a message box. Used to specify the defa
button and the button selected by the user.

This value is an enumeration with one of the following values:
BUTTONNONE_O
BUTTONOK_1
BUTTONCANCEL_2

BUTTONYES 3

BUTTONNO_4

ult

5.2.3.2 ButtonSet

The ¢omponents of this parameter are defined in Table 71.

Table 71 — ButtonSet definition

Name

Type

Description

ButtgnSet

Integer

Definition of the buttons on a. message box or progress bar showp to

the user.

This value is an enumeration with one of the following values:

BUTTONSETOK0 Only ok button is shown.
BUTTONSETOKCANCEL_1 Ok and cancel buttons are
shown.
BUTTONSETYESNOCANCEL_2 Yes, no, and cancel buttons jare
shown.
BUTTONSETYESNO_3 Yes and no buttons are shoyn.

5.2.313 AcknStyle

The ¢omponents of this parameter are defined in Table 72.

Table 72 — AcknStyle definition
Name Type Description
AcknlStyle Integer The style of the message box or progress bar shown to the user. [For

example, this parameter may influence the icon of the message b

This value is an enumeration with one of the following values:

ACKNSTYLEINFO Q Information cfyln

ACKNSTYLEWARNING_1 Warning style
ACKNSTYLERROR_2 Error style
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6 UIP

6.1  UIP Services

6.1.1 Services

6.1.1.1 Activate Service
6.1.1.1.1 Description

This service is used by the FDI® Client to initialize a UIP (see 6.1.2). The FDI® Client shall call

this service-after the creation-of an-instance of a UIP. The fnlln\nnng rules define the window

type:

e Al modal window is used, if the UIP style = dialog, or the invoking parent (UlD<or U|P) is
odal.

m
e Alnon-modal window is used if the UIP style = window and the invoking parent runs in[non-
nmodal mode also.

6.1.1.1.2 Parameters

Tabl¢ 73 defines the parameters for the service.

Table 73 — Activate Service parameters

Name Type Description
Reqliest
HostinglInterface Interface FDI® Client hesting interface to be used by the UIP (see 5.2).
deviceAccesslinterface | Interface FDI® Client/device access interface to be used by the UIP (see
5.1).
cqdntext Ulnteger Specifies in which context the UIP is activated:
0_ONLINE
1_OFFLINE
The Client shall derive the context from the FunctionalGroup where
this UIP has been retrieved from; i.e., whether the
FunctionalGroup is part of the Offline device representation orfthe
online device representation. If a UIP is invoked from another UIP
with the OpenUserinterface service, the context is inherited.
IgcaleSetting <technology The locale description consists of at least a language identifienand
dependent> country.
The format of the property value is technology dependent.
Response

The localeSetting shall not depend on the operating system settings. The operating system
settings can be used by default but shall be alterable by the user.

The language identifier shall indicate the language for localized textual information.

Parameter country shall be used to apply country-specific regulations such as allowed
engineering units. To do this, the UIP will modify the EngineeringUnit Attribute of correlated
Variable Nodes to match the specified country. The FDI® Server is then responsible to reformat
the values accordingly.
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6.1.1
6.1.1

.2 Deactivate Service

2.1 Description

This service is used by the FDI® Client to deactivate a UIP. The UIP shall release all references
to other components and finish all pending or running functions including UIPs that it opened
that are still open.

The UIP may indicate that it is not ready to be deactivated. This shall be used if cancelling

pend

ing or running functions would have severe side-effects.

6.1.1

Tablg 74 defines the parameters for the service.

2.2 Parameters

Table 74 — Deactivate Service parameters

Name Type Description
Reqliest
Response
deactivateCancelled | Boolean Indication whether the UIP\réfused the Deactivate request.
deactivateCancelled-= "true" denotes that the UIP refusefl
the Deactivate-tequest.
deactivateCancelled = "false" denotes that the UIP accefted
the Deactivate request.
6.1.1.3 SetSystemLabel Service
6.1.1,.3.1 Description
This gervice is used by the FDI® Client to specify a human identifier of the UIP instance ih the
contgxt of the FDI® Client.

The |
mess

interface element ig~directed. The UIP can extend this label with specific information

appr

The K
calle
5.1.3

abel shall be used for user interface elements displayed and managed by the UIP (d
age box) and witkassure that the user can uniquely identify to which Device the

ppriate.

FDI® Client shall call this service before the Activate service (see 6.1.1.1). If it has not
1, the UIP shall use the text portion of the Label Attribute of the Device by default
.2,

.g.a
user
when

been
(see

6.1.1

3.2 Parameters

Table 75 defines the parameters for the service.
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Table 75 — SetSystemLabel Service parameters

Name Type Description
Request
systemLabel String Human readable label that identifies the UIP within the FDI® Client.
Response None.
6.1.1.4 SetTraceLevel Service
6.1.1.4.1 Description

This |service is used by the FDI® Client to notify the UIP of the types of Trace-messageg that
should be logged via the Trace service (see 5.2.2.8). Multiple types can bg, set (for instance:
Critidal, Error, and Warning).

6.1.1}.

Tabl¢ 76 defines the parameters for the service.

4.2

Parameters

Table 76 — SetTraceLevel Service'parameters

Name Type Description
Reqliest
tfaceLevel TracelLevel Trace levelthat shall control the type of information (see Table|81).
Response
6.1.11.5 GetStandardUIActionltems Service
6.1.1,.5.1 Description

This service is used by the FDI® Client to get the available standard Ul actions in the UIFP (for
instahce: Close; Apply, Help). The FDI® Client provides consistent representation of {hese

stang

ard Ul actions, in the FDI® Client Ul area.

6.1.1.5.2

Parameters

Table 77 defines the parameters for the service.

Table 77 — GetStandardUIActionltems Service parameters

Name Type Description
Request
Response
StandardUIlActionltems[] | StandardUIActionltem | List of Standard Actions provided by the UIP.
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6.1.1.6 GetSpecificUlActionltems Service
6.1.1.6.1 Description

This service is used by the FDI® Client to get the available Ul actions that are specific for the
UIP. The FDI® Client provides consistent representation of these Ul actions, in the FDI® Client
Ul area.

6.1.1.6.2 Parameters

Table 78 defines the parameters for the service.

Table 78 — GetSpecificUlActionltems Service parameters

Name Type Description
Reqliest
Response
SpedificUlActionltems[] | SpecificUlActionltem | List of Ul actions specific for the UIP.

6.1.1.7 InvokeStandardUIAction Service
6.1.1,.7.1 Description

This |service is used by the FDI® Client to notify>the UIP to perform a standard action (for
instahce: Close, Apply, Help). The FDI® Client passes the type of standard action fo be
perfgrmed in this service.

6.1.1.7.2 Parameters

Tablg 79 defines the parameters_forthe service.

Table 79 ~lhvokeStandardUIAction Service parameters

Name Type Description
Reqliest
agtionld StandardUIAction One of the values defined in 6.1.2.2.
Response

6.1.1.8 InvokeSpecificUlAction Service
6.1.1.8.1 Description

This service is used by the FDI® Client to notify the UIP to perform a Ul action that is specific
to this UIP. The FDI® Client passes the identifier of the action to be performed in this service.

6.1.1.8.2 Parameters

Table 80 defines the parameters for the service.
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Table 80 — InvokeSpecificUlAction Service parameters

Name Type Description
Request
actionld Ulnteger This is the identifier of the specific Ul action to be performed.
Response

6.1.2 Parameter type definitions
6.1.211 TracelLevel

TracéLevel is defined in Table 81.

Table 81 — TraceLevel definition

Name Type Description

TracglLevel Ulnteger Severity level that controls the type of information that is passed |to
the Trace service (see 5.2.2.8).

This value is a bit enumeration with one of the following values:

NONE_O €ompletely switch off tracing
CRITICAL_1 Fatal error or application crash
ERROR_2 Recoverable error

WARNING_4 Noncritical error
INFO8 Informational message

VERBOSE_16 Debugging trace

6.1.2.2 StandardUIlAction

Stanglard actions are defined-to allow consistency in appearance and processing. They wjill be
requésted by the hosting\Client. These actions are not expected to be mapped 1:1 to|user
interface buttons. Rather, the Client will display OK, CANCEL, and APPLY.

Clickjng OK, CANCEL or APPLY by the User causes the following actions to be called.

e (K will cause a call to the Apply action followed by a call to the Close action.

o APPLY will cause a call to the Apply action.

CI\I\If"I:I +H 4 o ol 43
o MINUL L WIIT LdUotT a ULdIl LU 1T UTUOST AaCUliUTT. 1

open a dialog asking the user to confirm.

Lf [ $i11 ‘ot o +l LD h ”
rordairgtCo arc ot vutouariuiiny, uic uilr S a

The StandardUIAction enumeration is defined in Table 82.
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Table 82 — StandardUIAction definition

Name Type Description
StandardUlAction Ulnteger Identifier for the standard Ul action item with one of the following
values:
APPLY_O Apply Standard Ul Action

e With this action the Client requests that parameter
changes in the user interface will be applied to the

source.
CLOSE_1 Close Standard Ul Action
Py With thic accotion thg Cliant roquook\ that thga LD hg

closed. If changes to the parameters have not been
applied, the UIP shall open a dialog asking the user|to
confirm.

HELP_2 Help Standard Ul Action

e Requests to display online help describing the UIP
functionality (a help document). It-is N6 substitute fo
context-sensitive help which will typically be providg
via tooltips.

aQ

6.1.2.3 StandardUIlActionltem

The ¢omponents of this parameter are defined in Table 83,

Table 83 — StandardUIActionltem definition

Name Type Description

StanfdardUIlActionltem | Structure

actionld StandardUIAction | Identifier for the standard Ul action item.

enfbled Boolean Indicates the state of the action item. "true" indicates the item is
enabled. "false" indicates the item is disabled.

6.1.2,4 SpecificUlActionltem

The ¢omponents of thissparameter are defined in Table 84.

Table 84 — SpecificUlActionltem definition

Name Type Description
SpedificUJActionltem structure
actienid Ulnteger Identifier for the action item that is specific to the UIP.
descriptor String A human readable string which provides information about the action.
enabled Boolean Indicates the state of the Action Item. "true" indicates the item is
enabled. "false" indicates the item is disabled.
label String Label of the action item.

6.2 UIP instantiation rules

For each device instance, there may be a maximum of two instances of the same UIP type, one
for the offline version and one for the online version.
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6.3 UIP state machine

6.3.1 States

Figure 7 shows the UIP state machine. If the UIP Services (see 6.1) trigger state changes, they

are mentioned on the state machine edges.

Loaded ‘

\

Create

/
Created )

Activate

( Operational )

Deactivate

Deactivated
Dispose

Disposed

IEC

NOTE| Create and Dispose are technology-dependent services described in the IEC 62769-6 series. Creatq

the StprtElementName Property (see IECT62769-5) of the UIP to create the appropriate UIP.

Figure 7 — UIP state machine

The UIP states are specified in Table 85.

Table 85 — UIP states

uses

State Description
Creaited The initial state after the UIP instance is created by the FDI® Client.
Opellai.iundi Fhreormatexecutiomstate:
Deactivated The final state before a UIP is disposed.

6.3.2 State transitions

The UIP state transitions are defined in Table 86.
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Table 86 — UIP state transitions

Source state Event Destination state
Loaded The FDI® Client created the UIP instance. Created
Created Activate service has been called on UIP instance. | Operational
Operational Deactivate service has been successfully called Deactivated
on UIP instance.
Deactivated The FDI® Client disposed the UIP instance. Disposed

6.4 | UIP permissions and restrictions
6.4.1 Introduction Overview

The permissions a FDI® Client shall grant to a UIP are specified in this subclause’

Mandatory permissions shall be granted by the FDI® Client to the UIP as.they are granted by
the operating system. This does not mean that a UIP has unrestricted(access to the compplete
file gystem. The permissions for accessing the file system and printers are defined by the
systgm configuration.

NOTE| The setting of permissions for operation system resources in a system configuration is outside the scppe of
this dgcument.

Optignal permissions can be restricted compared tothe permissions given by the system
configuration. The means by which an FDI® Client can restrict permissions are specified in the
IEC 62769-6 series.

UIPs|shall never block the Client, for instancé by issuing synchronous calls to potentially block
operating system resources. Worker threads are a common means for avoiding blogking
situations. A UIP shall not implement role ' based access permission constraints.

6.4.2 Access to local file system

A UIP shall have read and write access to a specific directory on the client machine. Thig UIP
direcfory is shared by all UIPs? The UIP uses the hosting service GetHostingProperties to query
the information (path) of the directory from the FDI® Client. The UIP directory shall be persisgtent,
i.e. the host nor the hosting environment shall not delete any files within the UIP directory.

The UIP can create'/ delete subdirectories within the UIP directory and shall organize the|data
in the directory@ccording to its own responsibility.

Data|stored in the UIP directory is accessible to other UIPs and potentially other users. Thus if
therg ist\data of sensitive nature, UIPs shall implement additional protection mechanisms—in
accordance—with (see [EC 62443-3-32073-83 SR 4.7 Information Confidentiality). Data read
from the UIP directory should be subject to input validation and possibly be authenticated.
Furthermore, data stored in the UIP directory should be purged on closing the UIP (see
IEC 62443-3-3-:2043,-8-4 SR 4.2). File system permissions may be used to restrict access to
the files to the UIP user.

6.4.3 Export / Import of files

Using the hosting services ImportFile / ExportFileAmportFile, the UIP can save data to a user
selectable location within the file system of the FDI® Client, respectively it can import files from
a user selectable location within the file system of the FDI® Client.

UIPs shall perform a validation of the imported file to assure the file is as expected.
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NOTE The security of the local file system and possibly mapped network drives is beyond the scope of this
document. It is assumed that the administrator of the machine the FDI® Client is executed on manages this.

6.4.4 Inter-Process Communication (IPC)

A UIP process may use IPC to communicate with other processes executed on the same
machine. The UIP process is not allowed to communicate with processes on other machines,
i.e. the UIP shall not have any network access. The UIP is not allowed to start new processes.
Instead, the UIP can interact with a running process that provides services. How the process is
managed is not in the scope of this document.

The UIP should not assume any authentication of the other process to be done by the FDI®
Client. Thus, the UIP IPC usage shall authenticate peer processes where appropriate.

should perform sanity checks for actions requested by other processes to be“performed
UlIP.

A UIR shall not expose services to other services.

NOTE| The trustworthiness of external applications is beyond the scope of this document. Mechanisms sych as
applicption whitelisting, code signing, access control can be applied to reduee [the risk of malicious exfternal
applicptions (see IEC 62443-3-3 SR 3.4).

6.4.5 Open files based on MIME Type

ication for this MIME type. The applicatien ‘is started by the FDI® Client and the file is

UsinEthe hosting service InitOpenDefaultApplication, a UIP may open a file in the regisfered
d. The FDI® Client may limit the MIMEtypes which UIPs can work with.

NOTE| The trustworthiness of external applications is beyond the scope of this specification. It is the Juser’s
respomsibility to register the appropriate external application to handle the MIME file types (see IEC 62443-3-342013;
+6 SR 3.4).

6.4.6 Access to ressources

The UIP shall have access .to the printers, which are available in the hosting environment. A
UIP ¢xecutable shall not-access-the perform internet access.

A UIP executable ‘shall not-access—a perform local area network (LAN) access.

6.5 | UIP deployment
6.5.1 UIP downloads from FDI® Server

The following scenarios require an FDI® Client to retrieve a UIP.

e The UID specifies a UIP in its XML element Plugin (see Annex A).

e The UIP opens another UIP with the OpenUserinterface service (see 5.2.2.3).

In all scenarios, the FDI® Client gets a Uipld as identification for the UIP. A Uipld is a UUID
(universally unique identifier). A UIP may have several UIP Variants that differ in their platform
and runtime support (see IEC 62769-4).

NOTE A Uipld does not contain version information. Resolving a Uipld to the appropriate version of the UIP is done
by the FDI® Server based on FDI® Package information.

The same Uipld may be resolved to different UIP versions for different Devices. At different
points in time, even for the same Device the same Uipld may be resolved differently if a UIP
update happened in the FDI® Server in between.
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With the Uipld, the FDI® Client can retrieve the following information about all corresponding
UIP Variants (see IEC 62769-5) from the FDI® Server.

¢ Runtimeld and Platformld

e UlPVariantVersion

e F

DITechnologyVersion

For this, the FDI® Client calls the OPC UA service TranslateBrowsePathToNodelds with the
following list of relative names:

The
each

the property values.

If mu
base

The

Serv
chos
used

If no
read
FDIT,

the

Final

valug of the UIR%ariant.

An F

may
The

of thrI UIP. The FDI® Client shall execute a UIP of the same major version independently

"UlPSet/<Uipld>"

"UIPSet/<Uipld >/Runtimeld"
"UIPSet/<Uipld >/Platformld"
"UIPSet/<Uipld >/FDITechnologyVersion"
"UIPSet/<Uipld >/Style"

"UIPSet/<Uipld >/StartElementName"
"UIPSet/<Uipld >/UIPVariantVersion"

array matches the number of UIP Variants for the Uipld/,Next, the FDI® Client can

Jtiple UIP Variants are available, the FDI® Client chooses the most appropriate UIP Vs
d on FDITechnologyVersion, Runtimeld, and Platformid.

FDI® Client may maintain a cache of UIPVariants already downloaded from the
pr. If Uipld, Runtimeld, Platformld, FDJTechnologyVersion and UIPVariantVersion g
bn UIP Variant match with a UIP Variant in its UIP Variant cache, this UIP Variant c3
and no download from the FDI® Seryer is required.

cache is maintained or no matehing UIP Variant is found in the cache, the FDI® Client
the FDITechnologyVersion-(see IEC 62769-5) of the chosen UIP Variant. The parar
echnologyVersion helps-the FDI® Client to determine whether it can support the exec

inor version or revision.

ly, the FDI® Client can download the selected UIP from the FDI® Server by readin

can 'check the FDITechnologyVersion first to determine whether it can run the UIP 3

FDI® Server returns arrays of Nodelds for each relative name’ The number of entries in

read

riant

FDI®
f the
n be

shall
neter
ution
from

j the

D|® Client may implement another sequence than the one described here. For example, it

t all.

FDIFechnologyVersion is the same for all UIP Variants of a specific version of a UIP.

The FDI® Client may implement optimization strategies. For example, it may cache UIP versions
(in addition to UIP Variant versions). If the version of the UIP is identical to the cached UIP
version, there is no need to read the UIP Variant versions because they are required to be the
same for an identical UIP version (see IEC 62769-4).
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6.5.2 UIP management on FDI® Client

The UIP installation is done per file copy only. The UIP is installed within a folder structure,
which is called the UIP folder structure. The FDI® Client shall manage the UIP folder structure.
The UIP folder structure shall separate the UIP Variants from each other in order to avoid file
name conflicts. UIP executables shall be installed to a path that allows browse and read access.
Since the FDI® Client manages the folder structure, the UIP shall not perform any access-files
using to an absolute path. Any file access shall be done relative to the installation root of the
UIP. Reference data bases and help files (UIP supplementary data) shall be provided with UIP
and stored within in the UIP installation folder on the FDI® Client. The access permission to this
folder is read-only.

Accofding to the version management described in IEC 62769-4, the coexistence_ ofimajor
versipn changes of UIP of the same type shall be supported. This shall be done bydnstalling a
newdr UIP into a separate folder.

7 Actions

71 General

The EDD contained in the FDI® Package as defined in IEC 62769-4 may have EDD methods.
Som¢ EDD methods may be exposed to the FDI® Client as Actions and can be triggered by
FDI®|Clients.

NOTE| These Actions have no relationship to the EDD ACTION coenstruct.

Actions are executed in the FDI® Server. The Action state machine is defined in IEC 62749-3.

An ADI® Client can invoke an Action by calling the OPC UA InvokeAction method |(see
IEC $2769-5). State changes of the corresponding Action state machine are sent to the [FDI®
Client via the subscription mechanism (see IEC 62541-4). Additional data that-may can ¢gome
with & state change are transferred asan XML document.

An Aftion-may can involve userinteraction. The result of a user interaction is sent to the|FDI®
Server with the RespondAction.service (see IEC 62769-5). Data that are sent with this service
are transferred as an XML decument.

An Attion can be aborted either by the Client-er of by the Server.

If thgl Server abgorts an Action, it first sends an AbortingNotification. The Client shall reply with
an AbortNotificationConfirmation but still continue processing ActionRequests. Oncg the
AboriNotification was received, the Client shall disable the CancelButton. When the pbort
procgss, is finished, the Server will send an AbortRequest to the Client. The Client replieq with
an AbortResponse and closes the ActionWindow.

An FDI® Client may abort an Action as follows:

1) Call the AbortAction service (see IEC 62769-5)
2) Reply to an existing ActionRequest by sending a valid ActionResponse.
3) Continue processing of ActionRequests.

4) The Server sends an AbortingNotification once it has started the abort process. The Client
shall reply with an AbortNotificationConfirmation but still continue processing
ActionRequests. Once the AbortNotification was received, the Client shall disable the
CancelButton.

5) The Action is aborted after an AbortingRequest is received from the Server. The Client shall
reply with an AbortResponse and closes the ActionWindow.
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Annex B contains an example of an EDD method being executed by an FDI® Server and the
resulting interaction with an FDI® Client. It includes state diagrams and exchanged messages
(XML snippets).

7.2

Sequence diagram

The sequence diagram shown in Figure 8 shows the client/server interaction of an Action call.
This diagram assumes as a pre-condition that the Action can be started from a user interface

shown by the FDI® Client-er-bya-UIP.

NOTE
Client

The
first.

meth

1 The diagram shows UlDInterpreter, ActionWindow and AcknowledgeWindow as subsystems of the FDI®

Action is initiated from the user interface. If not already locked, InitLock has teybe g

Action to be invoked, as well as any Action arguments needed, is givén-as OP
pd arguments.

hnn is-identical whetherthe Action-is-initiate

5 only.

alled

The FDI® Client then calls the OPC UA InvokeAction method (see IEC 62769-5).“The name
of the

C UA

S
S
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FDI® Server responds to the InvokeAction call by creating an Action execution

machine and responds to the FDI® Client by returning an ActionNodeld that represents the
machine in the Information Model.

The

FDI® Server is responsible for running, the state machine (as defined in IEC 62769-3

updating its state in the Information Modelrusing the provided ActionNodeld. The ActionNg
is also used by the FDI® Client to establish subscriptions with the FDI® Server in order to mq
the Action execution. As the Actiof)execution proceeds, the FDI® Server updates the
machine and the correspondinglNode in the Information Model. If there are any ex

subs
FDI®

Criptions for the ActionNodeld, the FDI® Server will process these changes and advis
Client of the changes.

Durirl]g the Action execution, operations such as notifications, read and write (also to
Noddgs than the Node with the ActionNodeld) are not blocked.

The kDI® Servet begins an Action by first setting the state to Running and then starts to ex¢

the

FDD method. The FDI® Client uses the OPC UA AddMonitoredltem service

IEC 62541-4) to establish a subscription using the provided ActionNodeld. The FDI® S
respnds to the newly created subscrrptron by advrsrng the FDI® Clrent of the current ste

state
state

and
deld
nitor
state
sting
e the

bther

bcute
(see
erver
te of

efore

the Action execution reaches any notable state such as the TlmeDeIay state. Therefore the
first notice to the FDI® Client would indicate "Running". If the Action had reached the TimeDelay
state before the subscription was established, the first notice to the FDI® Client would indicate
"TimeDelay" since this would be the current state.
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IEC
Figure 8 — FDI® Action sequence diagram

The FDI® Client shall not maintain an Action state machine.

NOTE 42 The information sent to the FDI® Client combines state information and the last Ul request. Therefore,
there is no race condition with respect to when the FDI® Client adds the state Node as a monitored item. Even if the
Action state machine has gone through several state transitions, the FDI® Client need not know this. The standard
OPC UA behaviour is that the current information is sent when a Node is added as monitored item.
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When the FDI® Server enters the TimeDelay state, the ActionNodeld is updated at the beginning
of the delay and at the end of the delay. There may also be intermediate updates regarding the
length of the delay. The actual frequency of the intermediate updates is determined by the
design of the FDI® Server, typically every few seconds. All updates of the ActionNodeld will be
submitted to the FDI® Client via the subscription mechanism.

In example 1 in Figure 8, the FDI® Server has entered a time delay of 10 seconds and sends
updates every 5 seconds. When the FDI® Server enters the WaitingForFeedback state, the
Information Model is updated including the user prompt. The state machine pauses the
execution of the Action until a response from the user is provided or a timeout expires. The
state machine change results in the FDI® Client being provided a notification. The FDI® Client
detedfing that the new state is waitingForFeedback opens a message dialog presenting the
promfpt provided in the state information as well as a means to provide feedback.

In exemple 2 in Figure 8, the FDI® Client shows the buttons to "OK" the method-op "Abort{" the
methpd.

Response case "Timeout": If the user fails to respond to the prompt before the server timeout
expires, the FDI® Server will abort the Action execution. The state‘in the Information Model is
set t¢ Aborted with an indication that the cause was a timeout condition. The Action execution
terminates at this point but the FDI® Server maintains the staté Node and the final state| until
the gubscriptions are terminated either by the FDI® Clientoremoving the monitored item| or a
general timeout of the FDI® Client session with the FDI®Server.

Response case "Abort": If the user responds to the FDI® Server with an abort responsg, the
methpd execution is aborted. The state in the“Information Model is set to Aborted with an
indication that the cause was a user action. Jhe FDI® Server maintains the state Node and the
final [state until the subscriptions are terminated either by the FDI® Client removing the
monitored item or a general timeout of thee'FDI® Client session with the FDI® Server. The state
Noddq is also preserved if the Completedor Aborted state of the Action state machine is redched
beforle the FDI® Client established @ subscription and added the state Node as a monitored
item.

Response case "Positive feedback": If the user responds to the FDI® Server with pogitive
feedbpack, the Action execution sets the state in the Information Model back to Running and
continues the normal gxecution of the Action.

In eample 3 in<Figure 8, no further state changes occur before the end of the Action and
thergfore the next state change is to the final Completed state. The state machine terminates
after[the final_state is set. The FDI® Server maintains the state Node and the final state| until
the dubsegriptions are terminated either by the FDI® Client removing the monitored item| or a
genefral timeout of the FDI® Client session with the FDI® Server.

NOTE 53 No separate KeepAlive method is needed. The supervision of the session tells the FDI® Server that the
FDI® Client is alive.

After the Action execution ended and the monitored item has been removed, the lock can be
removed.

7.3  FDI® Action schema definition

The XML schema for the XML sent between the FDI® Client and FDI® Server is defined in
Annex A.

NOTE The XML schema in Annex A also includes the definitions for UIDs.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

- 82— IEC 62769-2:2023 RLV © IEC 2023

ActionRequest is the root element of the XML documents that are exchanged from the FDI®
Server to the FDI® Client during Action execution. These XML documents are sent to the FDI®
Client with the Update service (see IEC 62541-4). The mandatory part of these documents is
the ActionState that specifies the current state of the corresponding Action state machine (see
IEC 62769-3). Additional data is specified if the FDI® Client has to show a user interface on
behalf of the Action. The user interface style as well as content is specified in this additional
data.

ActionResponse is the root element of the XML documents that are exchanged from FDI® Client
to FDI® Server. These documents are used when the user provides feedback for a Ul request.
The Action state machine (as defined in IEC 62769-3) shall be in state WaitingForFeedback or

WaitijngForFeedbackA. € erver seis ihe state back to Running or orting |after
receiving the user feedback. These XML documents are sent with the RespondAction service
(as defined in IEC 62769-5).

Arguments for Actions are also specified by XML documents. The arguments are ‘specified with
the LjistOfActionArguments type as name-value pairs.

7.4 Interactive transfer to device

The |EDD contained in the FDI® Package as defined in |IEC"61804-4 may have an
dctive_download_to_device_root_menu. The whole functionality for the interactive trapsfer
elvice is exposed to the FDI® Client as INTERACTIVE_TRANSFER_TO_DEVICE_ACTION.
ction can be triggered by FDI® Clients. The action is\executed in the FDI® Server| The
INTERACTIVE_TRANSFER_TO_DEVICE_ACTION use$ the action state machine defingd in

As d¢fined in IEC 61804-4, an INIT_ACTION onuthe interactive_transfer_to_device _root_menu
shall|be used to implement any kind of user igteraction before the download of parametgrs to
the device is started. User interactions after’completion of the download shall be implemgnted
usind an EXIT_ACTION on the interactiveridownload_to_device_root_menu.

The $equence diagram shown in Figure 9 shows the client/server interaction for the intergctive
transffer to device.

The [FDI® Client starts the interactive transfer to device by the invocation off the
INTERACTIVE_TRANSFER: TO_DEVICE_ACTION using the InvokeAction service.| The
INIT/EXIT_ACTION arevexecuted by the FDI® Server as part if the execution of the
INTERACTIVE_TRANSFER_TO_DEVICE_ACTION. After the INIT_ACTION is completed, the
FDI®[Server shall ghéck if the dataset to be downloaded is consistent according to IEC 618D4-4.
If it js consistent,’ the FDI® Server executes the transfer to device. If the dataset i$ not
cons|stent, the\FDI® Server can initiate a dialog to ask the user if the download shall be abprted

In cagend i 3Cti an rted,

i.e. the FDI® Server shall not execute the transfer to device.

The FDI® Client can collect execution status and execution results during the execution of the
INTERACTIVE_TRANSFER_TO_DEVICE_ACTION action by monitoring the ActionNodeld.

After completion of the InteractiveTransferToDevice method, the FDI® Server executes the
EXIT_ACTION.
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EDI Client EDI Server

EDD Method Execution

| Initock (DeviceNodeld) !

! »

|
Call InvokeAction ("INTERACTIVE_TRANSFER_TO_DEVICE_ACTION" |
I
New("INIT_ACTION") i
Init(ActionNodeld)
- —>
Response(ActionNodeld)
e _______________________________________________
Executign of the action as specified in FDI -2, 7.2
|
Alternate cases -
)
|
Consistent dataset for download -
I
I
> Exécute TransferToDelrice()
|
i
I
Ne@(JEXIT_ACTION") |
|
Irit(ActionNodeld)
. —
Execution of the action as specified in FDI -2, 7.2
ExitLock(DeviceNodeld) :
i
I
Inconsistent dataset for download ;
|
|
Update(Monitoreditemld, value) |
Acknowledge :
Wirjdow New() I
= |
: B |
| Init(ActionNodeld) |
- |
OK Button i
Pressed |
I
: RespondAction(ActionNodeld, Response) :
L |
|
i
> Execute TransferToDeice()
|
i
I
New("EXIT_ACTION") |
|
Init(ActionNodeld)
- >
Execution of the action as specified in FDI -2, 7.2
ExitLock(DeviceNodeld) :
' i
— : IEC

Figure 9 — Sequence diagram interactive transfer to device

8 User Interface Description (UID)

8.1 Overview

As defined in IEC 62769-5, top-level FunctionalGroup in the Information Model may contain a
UlDescription (UID) Node or a set of UIPlugin (UIP) Nodes. The Value Attribute of a UID Node
is a string, and the UID XML Schema defines the contents of that string. The XML schema is

defined in Annex A.
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NOTE 1 The XML schema in Annex A also includes the definitions for FDI® Actions.

In addition to the UID Nodes exposed in the Information Model via FunctionalGroups, there may
be non-browseable UID Nodes. As shown in Figure 10, non-browseable UID Nodes are linked
to a parent UID Node via the NodePath attribute. The parent UID Node may be either a
browseable or non-browseable Node.

The root element of the Value Attribute of a FunctionalGroup's UID Node shall be a Window,
Dialog, Menu, or Table element. The root element of the Value Attribute of a non-browseable
UID Node shall be a Window, Dialog, Page, Menu, or Table element.

hllow
rts of
bvide
a reference (via the NodePath attribute) to a non-browseable UID Node thatceontaing the
missing information. The FDI® Client may use the specified NodePath to obtainr the migsing
information from the FDI® Server as it deems necessary.

NOTE[2 An example of a non-visible part of a window would be the second page of @.tabbed dialog. The Igbel of
the second page is visible, but the content of the second page is not.
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FunctionalGroupType:
<ldentifier>
UlDescriptionType:
<ldentifier>
Value Attribute
UlDescriptionType: <Page>
<ldentifier>
</Page>
, Value Attribute
' <Window>
</il-\iindow>
UlDescriptionType:
<ldentifier> UlDescriptionTypg:
<ldentifier>
Value Attribute
<Page> Value’Attribute
</i:.’-age> P sDialog>
Drganizes </Dialog>
Value Attribute references
non-browseable UID nodes
FunctionalGroupType:
<ldentifier>
Nested functional groups have
neither a UID nor a UIP
Organizes
FunctionalGroupType:
<ldentifier>
IEC
Figure 10 — User Interface Descriptions
The XML returned to the FDI® Client from an FDI® Server contains layout elements and cohtent
elempnts. Layout elements define the visual organization, positioning, and structure of the|user
interfface( Gontent elements are the basic building blocks of the user interface.

NOTE 3 The XML only includes "valid" elements. New XML documents will be returned if validity changes.
The layout elements are

e ColumnBreak

e Dialog

o EditDisplay
e Group

e Menu

e Page

¢ RowBreak
e Table
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e Window

The content elements are

e Action
e Chart
e Graph
e Grid

e Image

2023

e Plarameter

e Plugin
o Text
The algorithm for rendering these elements onto a computer screen is specifiéd in IEC 618

NOTE|

8.2

4 The definition of UIDs is heavily influenced by IEC 61804-3 and IEC 61804-4-

UID execution

D4-4.

Figune 11 illustrates an example of the sequence of steps used by'an FDI® Client to call up and

exec
has €
form
a list
uiD

Para

NOTE|
Client

ite a UlDescription (UID). This example assumes as a pré-condition that the FDI® (
stablished a session with the FDI® Server, the user has navigated to a Device using

of Information Model browsing or lookup, and the FDI® Client is presenting the usef
of FunctionalGroups. The example includes a sup\JID that is referenced in the XML ¢
and that contains conditional content. Thexexample illustrates the modification

meter used by the sub UID to calculate the«conditional content.

1 The diagram shows UIDWindow, UlDInterpfeter and Device Browser Window as subsystems of th
It also shows UIDExecution as subsystem of-the FDI® Server. This is for explanatory reasons only.

Client
some
with
f the
of a

 FDI®
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IEC

The sequence in Figure 11 begins with the user selecting one of the FunctionalGroups to open.
The Device Browser Window initiates the opening of the UID associated with the selected
FunctionalGroup by acquiring an EditContext and creating a new UID Window and UID
Interpreter that will be used to present the UID to the user. The newly created UID Window is
initialized by providing it with the EditContext and the Nodeld of the selected FunctionalGroup
in the EditContext. To retrieve this Nodeld, the RegisterNodesByRelativePath Method is called
passing the BrowsePath of the FunctionalGroup and the EditContext as input.

Locking is required for the Write Serv

ice.

NOTE 2 The example therefore includes calls to lock (InitLock) and unlock (ExitLock) the Device.
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The UID Window begins by establishing a subscription to the value of the UID contained in the
referenced FunctionalGroup using the OPC UA AddMonitoredltem service in order to obtain the
content (i.e., the XML representation) of the UID. The FDI® Server responds to the subscription
request by creating a UID Execution machine and initializing it by passing an internal identifier
of the selected UID. The UID Execution machine interprets the UID definition, creates the
referenced non-browseable sub UID Nodes in the Information Model and generates the XML
representation of the top level UID. The generated XML representation is maintained in the
Information Model to support the UID Window’s subscribe. The NodePaths of the sub UIDs are
included in the XML of the parent UIDs. Using the RegisterNodesByRelativePath Method, the
NodeSpecifiers are translated into Nodelds. The UID Window can use those Nodelds to create
subsequent subscriptions. The FDI® Server provides the content of the top level UID that was

itbhad t N ih LI \ALiaAd
SUbS EHoeato uy the—oto— R aOW-

The [UID Window interprets the XML content of the updated UID value provided” by the
subsgription and renders the user interface. It also collects the references to the Sub ' UIDg and
issugs a second OPC UA AddMonitoredltem service request to include the sub UIDs in the
subsgription. The FDI® Server responds to the AddMonitoredltem by initializing the sub [UIDs
Nodds resulting in the generation of XML representations of the sub UID|content. The |FDI®
Server updates the UID Window with the generated value of each of the’sub UIDs included in
the QPC UA AddMonitoredltem request.

NOTE|3 The example uses multiple sub UIDs (but is unspecific (about how many). For example,
AddMenitoredltem(UID.SubUIDs.value) adds the Nodes of all SubUIDs to thiessubscription.

The UID Window responds to the subscription updates by(rendering the sub UIDs in the|user
interface. In addition to the sub UIDs, UIDs also contaih NodePaths referencing paramgters
and jactions. Using the RegisterNodesByRelativePath those NodePaths are translatgd to
Noddlds and the UID Window uses the AddMonitoreditem service to subscribe to the values of
the parameters. The FDI® Server provides the values to the UID Window. The UID is now fully
displayed and ready.

When the user starts making a change tera value, the UID Window requests a lock usinpg the
InitLgck Method.

Therg are different strategies when to acquire a lock. At the latest it needs to be acquired bgfore
any pre-edit actions are executed or the value is written to the FDI® server.

If a pre-edit action is defined on the changed parameter the UID Window calls that action

When the user finishes changing the value, the value is written to the EditContext using the
Writg service. If a-post-edit action is defined on the changed parameter, the UID Window|calls
that action.

The UID(Execution determines that the value change results in the change of a condifional
contgined in one of the sub UIDs. The XML value of the sub UID that is affected is regenefated
and the Tnformation Modelis updated. The FDI® Server reacts to the Information Model update
by notifying the UID Window of the change.

The UID Window processes the value change of the sub UID and makes the necessary
adjustments to the user interface to reflect the change.

The user completes the example sequence by clicking on an apply button that instructs the UID
Window to shut down. The UID Window calls the Apply Method for its EditContext and the
changes are applied to the device. Any pre- and post-write actions are executed. The UID
Window removes the subscriptions by calling the OPC UA DeleteMonitoredltem service call.

The FDI® Server processes the OPC UA DeleteMonitoredltem call by removing the items from
the subscription. Afterwards the UID Window calls the Discard Method on the EditContext and
the FDI® Server removes the non-browseable sub UID Nodes and closes the UID Execution.
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Annex A
(normative)

XML schema

A.1 General

The following is the XML schema definitions for UIDs as well as Actions. The types are listed
in alphabetical order. The namespace xs: in the elements refers to the W3C XML Schema.

A.2 | AbortRequestT

This [type specifies a request sent from an FDI® Server to an FDI® Client whén,an Actipn is
aborfed. The FDI® Client may inform the user about the reason the Action (s aborting. Upon
acknpwledgement from the user, the FDI® Client sends an ActionResponsg back to the [FDI®
Server.

The XML schema for an AbortRequestT type is:

<xs:complexType name="AbortRequestT">
<xs:sequence>

<xs:element name="Message" type="xs:sfring"/>
<[xs:sequence>

</xd:complexType>

The ¢lements of an AbortRequestT type are described in Table A.1.

Table A.87 — Elements of AbortRequestT

Element Description

Mesgage This\fequired element specifies the reason the action has been aborted.

A.3 | AccessT
This type specifiesswhether the access shall be ONLINE or OFFLINE.
The XML schema for an AccessT enumeration type is:

<xs:siupleType name="AccessT">
<XsTrestricttiom base—'xsTstrIng™
<xs:enumeration value="ONLINE"/>
<xs:enumeration value="OFFLINE"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of an AccessT enumeration type are described in Table A.2.
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Table A.88 — Enumerations of AccessT

Enumeration Description

ONLINE The access shall be done ONLINE.

OFFLINE The access shall be done OFFLINE.
A.4 AcknowledgementRequestT
This prpe-specifiesarequestsentfromanFDl Servertoan EDl Clientwhenthe userneeds
to agknowledge a condition or state within an Action. Upon acknowledgement from the user,
the FDI® Client sends an AcknowledgementResponse back to the FDI® Server| An
AcknpwledgementRequest shall only be used to acknowledge normal operating cenditions. An
AborfRequest shall be used to acknowledge a condition that leads to the Action/being abqrted.

The

<XS
<

<
</x9

The g¢lements of an AcknowledgementRequestT type.are described in Table A.3.

Xs:sequence>

KML schema for an AcknowledgementRequestT type is:

complexType name="AcknowledgementRequestT">
<xs:element name="Message" type="xs:string"(>

XS:sequence>
:complexType>

Table A.89 — Elements of AcknowledgementRequestT

Element Description

Mes

age This required-efement specifies the condition the user is being asked to
acknowledgge'in the form of a message to the user.

A.5

This

The

<XS
<

<

xs:gsequence maxOccurs="unbounded">

ActionListT
type specifies a listof Action elements.
ML schema‘for an ActionListT type is:

complexType name="ActionListT">

<xS+element name="Action" type="clnt:ActionT"/>

Xs:seguence>

</xs:complexType>

The elements of an ActionListT type are described in Table A.4.

Table A.90 — Elements of ActionListT

Element Description

Action An element of the list.
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A.6 AbortingNotificationT

This type is used in the ActionRequest element to notify the client that the action has been
aborted on the server.

The XML schema for an AbortingNotificationT type is:

<xs:complexType name="AbortingNotificationT"/>

A.7 _ActionRequestT
This type specifies an action request from the FDI® server.
The XML schema for an ActionRequestT type is:

<xs:complexType name="ActionRequestT">
<Xxs:sequence>
<xs:element name="EditContext" type="xs:string//®
<xs:choice>
<xs:element name="AbortingNotification"
type="clnt:AbortingNotificationT"/>
<xs:element name="AcknowledgementRequest"
type="clnt:AcknowledgementRequestT"™/>
<xs:element name="AbortRequest" type="clnt:AbortRequestT"/>
<xs:element name="UIDRequest" type="clnt:UidRequestT"/>
<xs:element name="SelectionRequest"
type="clnt:SelectionRequestd" />
<xs:element name="InputRequedSt" type="clnt:InputRequestT"/>
<xs:element name="ParameterInputRequest"
type="clnt:ParameterInputRequestT"/>
<xs:element name="InfoRequest" type="clnt:InfoRequestT"/>
<xs:element name="DelayMessageRequest"
type="clnt:DelayMe&ssageRequestT"/>
</xs:choice>
<[xs:sequence>
</xdq:complexType>

The g¢lements of anActionRequestT type are described in Table A.5.
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Table A.91 — Elements of ActionRequestT

Element

Description

EditContext

This element specifies the EditContext to be used when editing Variables for
this Action.

AbortingNotification

This element specifies that the action has been aborted on the server. To
ensure correct abort processing, the User Interface shall not allow the
cancellation of further action requests.

AcknowledgementRequest

This optional element specifies a request from an FDI® Server to an FDI®
Client for the user to acknowledge a condition. The FDI® Client will not
respond to the FDI® Server until the user acknowledged the condition.

AborfRequest This optional element specifies a request from an FDI® Server to an FDI®
Client to notify the user the Action is aborting.

UIDRequest This optional element specifies a request from an FDI® Server to an FDI®
Client to display complex user interface.

SeleftionRequest This optional element specifies a request from an FDI® Server)to an FDI®

Client for the user to make a selection from a list of possible“alternatives.

InpujiRequest This optional element specifies a request from an FDI%Server to an FDI®
Client for the user to edit data.
ParameterinputRequest This optional element specifies a request from-an,FDI® Server to an FDI®

Client for the user to edit a parameter.

InfoRequest This optional element specifies a requestfrom an FDI® Server to an FDI®
Client for a message to be displayeddo the user. The message does not
require user acknowledgement and the FDI® Client will respond immediatgly
after displaying the message.

DelayMessageRequest This type specifies a request-sent from an FDI® Server to an FDI® Client when
a delay is requested within_an Action. The FDI® Client informs the user of the
reason for and duration of'the delay. The FDI® Client times the delay and
sends a DelayMessageResponse back to the FDI® Server after the time has
elapsed.

A.8 | ActionResponseT

This type specifies an action re§ponse to the FDI® Server.

The XML schema for an ActionResponseT type is:

<xs:complexType, name="ActionResponseT">
<xs:choice>

<xs:element

<xgn€lement
xs<element

XXs:element

typer"clnt:ResponseT"/>

name="AbortingNotificationConfirmation"

name="AcknowledgementResponse" type="clnt:Responsel"/>
name="AbortResponse" type="clnt:ResponseT"/>
name="UidResponse" type="clnt:UidResponseT"/>

<xs:element

name="SelectionResponse"

type="clnt:SelectionResponseT"/>

<xs:element
<xs:element
<xs:element
<xs:element

</xs:choice>
</xs:complexType>

name="InputResponse" type="clnt:InputResponseT"/>
name="ParameterInputResponse" type="clnt:ResponseT"/>
name="InfoResponse" type="clnt:ResponseT"/>
name="DelayMessageResponse" type="clnt:ResponseT"/>

The elements of an ActionResponseT type are described in Table A.6.
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Table A.92 — Elements of ActionResponseT

Element Description

AbortingNotificationConfirmation This optional element specifies the response of an FDI® Client to an
AbortingNotification from an FDI® Server.

AcknowledgementResponse This optional element specifies the response of an FDI® Client to an
AcknowledgementRequest from an FDI® Server.

AbortResponse This optional element specifies the response of an FDI® Client to an
AbortRequest from an FDI® Server.

UidResponse This optional element specifies the response of an FDI® Client to an
UIDReguest from an FDI® Server.

SeleftionResponse This optional element specifies the response of an FDI® Client to a
SelectionRequest from an FDI® Server.

InpujResponse This optional element specifies the response of an FDI® Client-to ‘an
InputRequest from an FDI® Server.

ParameterinputResponse This optional element specifies the response of an FDI? Client to an
ParameterinputRequest from an FDI® Server.

InfoResponse This optional element specifies the response of an.FDI® Client to an
InfoRequest from an FDI® Server.

DelayMessageResponse This optional element specifies the responsg)of an FDI® Client to a
DelayMessageRequest from an FDI® Sefver.

A.9 | ActionT
This fype specifies an Action, which is a sequence.of steps that requires collaboration betyween

an F

The

DI® Client and an FDI® Server.

KML schema for an ActionT type is:

<xs:complexType name="ActionT">

<

<

xs:complexContent>

<xs:extension base="glnt:UiElementT">
<xs:sequence>
<xs:element name="Name" type="xs:string"/>

<xs:element name="Class" type="clnt:ActionClassT"
minQdcurs="0"/>
<xseg&Vement name="ListOfActionArguments"
type="clnt:ListOfActionArgumentsT" minOccurs="0"/>
</%skisequence>
</xsvextension>
x5z complexContent>

</xd:GomplexType

<xs:element name="Access" type="clnt:AccessT" minOccurs="(Qq"/>

The elements of an ActionT type are described in Table A.7.
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Table A.93 — Elements of ActionT

Element Description
Name This required element specifies the name of the Action, which may be passed
to the InvokeAction method of a UID Node in an FDI® Server.
Access This optional element specifies whether the action shall be used ONLINE or
OFFLINE.
Class This optional element specifies the EDD CLASS attribute of the action.

ListOfActionArguments

This optional element specifies a list of input arguments, which may be

passed to the InvokeAction method of a UID Node.

A.10 AxisListT

This

The

<XS
<

<
</x9

fype specifies list of named axis elements of a graph or a chart.
KML schema for an AxisListT type is:

complexType name="AxisListT">

Xs:sequence minOccurs="0" maxOccurs="unboundé&d' >

<xs:element name="Axis" type="clnt:AxisT"J$
XS :sequence>
:complexType>

The g¢lements of an AxisListT type are described in_Table A.8.

Table A.94 — Elements of AxisListT

Element Description
Axis An element\of the AxisListT.
A.11 AxisT
This fype specifies an-axis of a graph or a chart.

The

<XS
<

KML schema.for an AxisT type is:

complexType name="AxisT">

xs:¢omplexContent>

&Xs:extension base="clnt:LabelHelpT">

ssegtence
<xs:element name="MaximumValue" type="clnt:VariantT"
minOccurs="0"/>
<xs:element name="MinimumValue" type="clnt:VariantT"
minOccurs="0"/>
<xs:element name="DisplayedRange" minOccurs="0">
<xs:complexType>
<xs:attribute name="NodePathViewMinimum"
type="xs:string" use="required"/>
<xs:attribute name="NodePathViewMaximum"
type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="Scaling" type="clnt:ScalingT"
default="Linear" minOccurs="0"/>
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<xs:element name="Unit" type="xs:string" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="Name" type="xs:string" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The attributes of an AxisT type are described in Table A.9.

Table A.95 — Attributes of AxisT

Attribute Description

Namp Unique name of axis in the context of Chart/Graph that this axis is preseni.

The ¢lements of an AxisT type are described in Table A.10.

Table A.96 — Elements of AxisT

Element Description

MaximumValue This required element specifies the largestwalue that lies within the boungs of
the axis.

MinimmumValue This required element specifies the smallest value that lies within the boupds
of the axis.

DisplayedRange Sn1p1t Sn1p1t

Scaling This optional element specifies how the values should be scaled. The defgult
is Linear.

Unit This optional element specifies the engineering unit of the axis.

A.12 BitEnumerationltemListT
This type specifies the content.ef a bit enumeration.
The XML schema for a BitEnumerationltemListT type is:

<xs:complexType hame="BitEnumerationItemListT">
<xs:sequence maxOccurs="unbounded">

<xs:edement name="BitEnumerationItem"
type="clnt:BitEnumerationItemT" />
<fxstsequence>

</xqdscomplexType>

The elements of a BitEnumerationltemListT type are described in Table A.11.

Table A.97 — Elements of BitEnumerationltemListT

Element Description

BitEnumerationltem An element of the bit enumeration.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

- 96 - IEC 62769-2:2023 RLV © IEC 2023

A.13 BitEnumerationltemT
This type specifies the meaning of a single bit of a bitmapped value.
The XML schema for a BitEnumerationltemT type is:

<xs:complexType name="BitEnumerationItemT">
<xs:complexContent>
<xs:extension base="clnt:LabelHelpT">
<xXs:sequence>

sccleoment nome="Vaolyuec" +tunc=_"vs-unsiaonedlong"
Z ) )

</xs:sequence>
</xs:extension>

<[xs:complexContent>
</xd:complexType>

The ¢lements of a BitEnumerationltemT type are described in Table A.12.

Table A.98 — Elements of BitEnumerationltemT

Element Description

Valu

4

This required element specifies the bit ‘asva bit mask, i.e., 0x1 specifies the
least significant bit, 0x2 specifies the.second least significant bit, 0x4
specifies the third most significant bit; and so on.

A.14 ButtonListT

This type specifies a list of Button elements:*The UID response contains the 0-based index of
the sglected button.

The XML schema for a ButtonListT<type is:

<xs:complexType name="ButtonListT">
<xs:sequence maxOccurs="unbounded">

<xs:element name="Button" type="clnt:LabelT"/>
<[xs:sequenceX

</xdq:complexType>

The g¢lements-of a ButtonListT type are described in Table A.13.

Table A.99 — Elements of ButtonListT

Element Description

Button An element of the button list.

A.15 ChartT

This type specifies a chart that graphically displays data from a device. The data is read from
the device periodically and continuously. As new data arrives, it is displayed.
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The XML schema for a ChartT type is:

<xs:complexType name="ChartT">
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeableT">

<xs:sequence>

<xs:element name="Length"
default="600000"

<xs:element name="Type"
default="Strip"

<xs:element name="CycleTime"

type="xs:nonNegativelInteger"
minOccurs="0"/>
type="clnt:ChartTypeT"
minOccurs="0"/>
type="xs:nonNegativelInteger"

<
</x9

3 2
uc L adulit=

<xs:element name="AxisList"

o 1L
1L UUU

: AT
IMMLITUCCUL 5— U

type="clnt:AxisListT">

<xs:key name="AxisKey">
<xs:selector xpath="clnt:Axis"/>
<xs:field xpath="@Name"/>

</xs:key>

</xs:element>

<xs:element name="SourceList"

type="clnt:SouxoélistT"/>

</xs:sequence>
</xs:extension>
xs:complexContent>
:complexType>

The ¢lements of a ChartT type are described in Table A 14.

Table A.100 — Elements of ChartT

Element Description
Lendth This optional eleméent specifies the length of time, in milliseconds, that is
displayed by the\chart. The number of samples displayed by a chart can be
calculated by dividing the Length by the CycleTime. The default is 600 000.
Typ§g This optional element specifies the type of the chart. The default is Strip.
CyclgeTime This optional element specifies the rate, in milliseconds, at which data onf|the
chart\is updated. The default is 1 000.
Axislist This required element specifies the vertical axis data displayed by the chdrt.
Sourgelist This required element specifies the data displayed by the chart.
A.16 ChartTypeT
This fyperspecifies the general appearance and behavior of a chart.

The

| £ Cl + T I FH + +
W SUITTCTITa TUT a oUiTfaltTrypoc T iUt atiuiT ty o 1S,

<xs:simpleType name="ChartTypeT">
<xs:restriction base="xs:string">

<xs:enumeration value="Gauge"/>
<xs:enumeration value="HorizontalBar"/>
<xs:enumeration value="Scope"/>
<xs:enumeration value="Strip"/>
<xs:enumeration value="Sweep"/>
<xs:enumeration value="VerticalBar"/>

</xs:restriction>
</xs:simpleType>

The enumeration values of a ChartTypeT enumeration type are described in Table A.15.
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Table A.101 — Enumerations of ChartTypeT

Enumeration

Description

Gauge

A single source value is displayed as a gauge, which is a graphical
representation similar to the fuel gauge in an automobile.

HorizontalBar

The source values are displayed as horizontal bars.

Scope The source values are displayed as a curve moving from left to right. When
the source values reach the far right of the display area, the display area is
erased and the new source values are displayed beginning at the far left.

Strip The source values are displayed as a curve moving from left to right. When
the source values reach the far right of the display area, the display area is
scrolled with the source values on the far left being removed and the new
source values being displayed on the right.

Swegp The source values are displayed as a curve moving from left to right."When
the source values reach the far right of the display area, the new source
values are displayed beginning at the far left, but unlike Scope jonly the
portion of the display area needed to display the new sourCe‘values is erased.

VerticalBar The source values are displayed as vertical bars.

A.171 ColorNameT

This type specifies the name of a predefined color.

The XML schema for a ColorNameT enumeration type.is:

<xs:simpleType name="ColorNameT">

<xs:restriction base="xs:string"»
<xs:enumeration value="Agua"¥%
<xs:enumeration value="Black"/>
<xs:enumeration value="Blue"/>
<xs:enumeration value="Fuchsia"/>
<xs:enumeration valuexYGray"/>
<xs:enumeration valyge="Green"/>
<xs:enumeration yalue="Lime"/>
<xs:enumeration.value="Maroon"/>
<xs:enumeratioh, value="Navy"/>
<xs:enumerafipn value="0Olive"/>
<xs:enumer@bpion value="Purple"/>
<xs:enunekration value="Red"/>
<xs:enumeration value="Silver"/>
<xs:egnumeration value="Teal"/>
<xgteénumeration value="White"/>
“ks<ienumeration value="Yellow"/>
<[Xs“restriction>

</xs:simpleType>

The enumeration values of a ColorNameT enumeration type are described in Table A.16.
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Table A.102 — Enumerations of ColorNameT

Enumeration Description
Agua RGB value #00FFFF.
Black RGB value #000000.
Blue RGB value #0000FF.
Fuchsia RGB value #FFOOFF.
Gray RGB value #808080.
Green RGB value #008000.
Lime] RGB value #00FF00.
Mardon RGB value #800000.
Navy RGB value #000080.
Olivg RGB value #808000.
Purpje RGB value #800080.
Red RGB value #FF0000.
Silvgr RGB value #C0CO0CO.
Teal RGB value #008080.
Whitg RGB value #FFFFFF.
Yellqw RGB value #FFFFO0O.
A.18 ColorT
This fype specifies a color, either a name or'an RGB value.
The XML schema for a ColorT type is:
<xs:simpleType name="ColorT">
<)(s:union memberTyped="clnt:ColorNameT clnt:ColorValueT"/>
</xgq:simpleType>
A.19 ColorValueT
This type specifies an RBG value consisting of a hash character (#) followed by three o¢r six

hexa
exant

The

KMI” schema for a ColorValueT type is-

Hecimal(digits. If three hexadecimal digits are specified, each character is repeate
ple, #E0OF is equivalent to #FFOOFF.

i, for

<xs:simpleType name="ColorValueT">

<xs:restriction base="xs:string">

<xs:pattern value="#[0-9%9a-fA-F]{3}"/>

<xs:pattern value="#[0-9%9a-fA-F]{6}"/>
</xs:restriction>

</xs:simpleType>

A.20 ColumnBreakT

This type specifies a column break.
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The XML schema for a ColumnBreakT type is:

<xs:complexType name="ColumnBreakT"/>

A.21 DateTimeDataT
This type specifies the data type of a date/time value.

The XML schema for a DateTimeDataT enumeration type is:

<xs:simpleType name="DateTimeDataT">
<xs:restriction base="xs:string">
<xs:enumeration value="Date"/>
<xs:enumeration value="Time"/>
<xs:enumeration value="DateTime"/>
<xs:enumeration value="Duration"/>
<xs:enumeration value="TimeValue"/>
<fxs:restriction>
</xq:simpleType>

The ¢numeration values of a DateTimeDataT enumeration typé are described in Table A.{7.

Table A.103 — Enumerations of DateTimeDataT

Enumeration Description
Date A value that represents a‘date without a time.
Timg A value that represents a time without a date.
DatefTime A value that represents a date and time.
Duraftion A value that.fepresents a length of time.
TimgValue A value that represents a time of the day.

A.22 DelayMessageRequestT

This type specifies a-request sent from an FDI® Server to an FDI® Client when a delay o¢curs
withih an Action. The’ FDI® Client informs the user of the reason for the delay and expégcted
durafion of the delay. The FDI® Client then sends an ActionResponse back to the FDI® Sdrver.
The |FDI® Server may send DelayMessageRequests frequently with updated informfation
regafding the”length of the delay. When the delay is finished, the FDI® Server sends a
DelayMessageRequest with the SecondsToWait element set to zero.

The XML schema for a DelayMessageRequestT type is:

<xs:complexType name="DelayMessageRequestT">
<xs:sequence>
<xs:element name="Message" type="xs:string"/>
<xs:element name="SecondsToWait" type="xs:unsignedLong"/>
</xs:sequence>
</xs:complexType>

The elements of a DelayMessageRequestT type are described in Table A.18.
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Table A.104 — Elements of DelayMessageRequestT

Element Description
Message This required element specifies the message to be displayed to the user.
SecondsToWait This required element specifies the number of seconds the delay is expected
to last.

A.23 DiagramLineT

This fype specifies an abstract source.
The XML schema for a DiagramLineT type is:

<xs:complexType name="DiagramLineT" abstract="true">
<xs:complexContent>

<xs:extension base="clnt:UiElementT">
<xXs:sequence>

minOccurs="0"/>

<xs:element name="LineColor" type="clftsColorT"
minOccurs="0"/>

<xs:element name="LineType" type="élnt:LineTypeT"
minOccurs="0"/>

<xs:element name="VerticalAxis"y\minOccurs="0">
<xs:complexType>

<xs:attribute name="AxigRef" type="xs:string"/>

</xs:complexType>

</xs:element>

minOccurs="0"/>
minOccurs="0"/%*

minOccursz"QV />
</xs:sequence)>

</xs:extensiomn>

<[xs:complexContent>
</xd:complexType>

The attributes-of a DiagramLineT type are described in Table A.19.

Table A.105 — Attributes of DiagramLineT

<xs:element name="Emphasis" type="xs:bookean" default="fal

<xs:element name="InitActionList" type="clnt:ActionListT"
<xs:element name="RefreshActionList" type="clnt:ActionLisf

<xs:element name="ExitActionList" type="clnt:ActionListT"

<xs:attributle name="Name" type="xs:string" use="required"/>

™"

Attribute Description

Name Unique name of DiagramlineT in the context of Chart/Graph that this
DiagramlineT is present.

The elements of a DiagramLineT type are described in Table A.20.
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Table A.106 — Elements of DiagramLineT

Element Description
Emphasis This optional element specifies whether or not this data should be graphically
emphasized. The default is false.
LineColor This optional element specifies the color in which to display the data. The
default is determined by the FDI® Client.
LineType This optional element specifies the type of line to be displayed. Every data

with the same LineType should be displayed in the same fashion (line pattern,
line thickness, etc.).

VerticalAxis

This optional element specifies appearance of the vertical axis.

Sn1p1t

InitAtionList

This optional element specifies the Actions to be executed before ¢he-datd
displayed.

S

Refrg¢shActionList

This optional element specifies the Actions to be executed after’the data i
read from the device but before it is displayed.

a7

ExitActionList

This optional element specifies the Actions to be exeeuted when the graph or
chart containing the data is closed.

A.24 EnumerationltemListT
This fype specifies the content of an enumeration.
The XML schema for an EnumerationltemListT type is:

<xs:complexType name="EnumerationIteéemListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="EnumeratienItem" type="clnt:EnumerationItemT|/>

<[xs:sequence>
</xd:complexType>

The g¢lements of an EnumeratiohltemListT type are described in Table A.21.

Table A.107 — Elements of EnumerationltemListT

Element

Description

Enumerationltem

An element of the enumeration.

A.25 EnumerationltemT

This type specifies one of the possible values of an enumerated value.

The XML schema for an EnumerationltemT type is:

<xs:complexType name="EnumerationItemT">

<xs:complexContent>

<xs:extension base="clnt:LabelHelpT">

<Xs:sequence>

<xs:element name="Value" type="xs:unsignedLong"/>

</xXs:sequence>
</xs:extension>

</xs:complexContent>

</xs:complexType>
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The elements of an EnumerationltemT type are described in Table A.22.

Table A.108 — Elements of EnumerationltemT

Element Description

Value This required element specifies the unique identifier of the list entry in the
context of the parent list element.

A.26 FormatSpecifierT

This fype specifies the allowed format specifier of parameters (ANSI C compatible).
The XML schema for a FormatSpecifierT type is:

<xs:simpleType name="FormatSpecifierT">
<xs:restriction base="xs:string">

<xs:pattern value="%?[#-0+
]1*\d* (\.\d*)?[hlL]?[dioxXucsfeEgGpn%]"/>
<[xs:restriction>

</xd:simpleType>

A.27] GraphT
This fype specifies a graph that graphically displays. a finite data set from a device.
The XML schema for a GraphT type is:

<xs:complexType name="GraphT"X
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeableT">
<xs:sequence>
<xs:element name="CycleTime" type="xs:nonNegativelnteger"
default="0% minOccurs="0"/>
<xs:elemeft ‘name="AxisList" type="clnt:AxisListT">
<xs:key name="GraphAxisKey">
Xsiselector xpath="clnt:Axis"/>
<xs:field xpath="@Name"/>
)xs:key>
£/Xs:element>
«xs:element name="HorizontalAxis" minOccurs="0">
<xs:complexType>
<xs:attribute name="AxisRef" type="xs:string"/>
</xs:complexType>
</xs:element>
<xs:element name="WaveformList" type="clnt:WaveformListT"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The elements of a GraphT type are described in Table A.23.
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Table A.109 — Elements of GraphT

Element Description

CycleTime This optional element specifies the rate, in milliseconds, at which data set is
re-read from the device and re-displayed. If the CycleTime is O, the graph is
never refreshed. The default is 0.

AxisList This required element contains all the axes referred from graph or waveform.

HorizontalAxis Sn1p1t

WaveformList This required element specifies the waveforms displayed on the graph.
A.28 GridT

This type specifies a grid that displays data in a table-like grid.
The XML schema for a GridT type is:

<xs:complexType name="GridT">
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeablell>
<xXs:sequence>
<xs:element name="Handling" type="¢int:HandlingT"
default="rw" minOccurs="0"/>
<xs:element name="Orientation" ¢‘&ype="clnt:0OrientationT"
default="Vertical" minOccurs&"0"/>
<xs:element name="VectorList!\*type="clnt:VectorListT"/>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xd:complexType>

The ¢lements of a GridT type are described in Table A.24.

Table A.110 — Elements of GridT

Element Description

Handling This optional element specifies whether or not the data within the grid may be
modified. The default is ReadWrite.

Orieftation This optional element specifies whether the vectors are displayed horizonially
or vertically. The default is Vertical.

VectprList This required element specifies the data displayed within the grid.

A.29 HandlingT

This type specifies how an item may be accessed (ro = read only, wo = write only, rw = read
and write).
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The XML schema for a HandlingT enumeration type is:

<xs:simpleType name="HandlingT">
<xs:restriction base="xs:string">
<xs:enumeration value="rw"/>
<xs:enumeration value="wo"/>
<xs:enumeration value="ro"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of a HandlingT enumeration type are described in Table A.25.

Table A.111 — Enumerations of HandlingT

Enumeration Description
rw The item may-enly be read or written.
wo The item may only be written.
ro The item may only be read-or-written.
A.30 ImageT

This fype specifies a visual entity such as a picture or.illdstration.
The XML schema for an ImageT type is:

<xs:complexType name="ImageT">
<xs:complexContent>
<xs:extension base="clnt:PiElementT">
<xs:sequence>
<xs:element name='Inline" type="xs:boolean" default="falsqg"
minOccurs="0"/>
<xs:element namé="AlignLeft" type="xs:boolean"
default="false" minOccurs="0"/>
<xs:element .name="AlignRight" type="xs:boolean"
default="false" minOccurs="0"/>
<xs:element name="Link" minOccurs="0">
<xscomplexType>
<xs:choice>
<xs:element name="Menu" type="clnt:MenuReferenceT" />
<xs:element name="Plugin" type="clnt:PluginT"/>
<xs:element name="Action" type="clnt:ActionT"/>
</xs:choice>
XSTCOMPIEXTYPE
</xs:element>
</xs:sequence>
<xs:attribute name="NodePath" type="xs:string" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The attributes of an ImageT type are described in Table A.26.
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Table A.112 - Attributes of ImageT

Attribute Description

NodePath This is a mandatory attribute which gives the qualified path of the Node in the
Device Model.

The elements of an ImageT type are described in Table A.27.

Table A.113 — Elements of ImageT

Element Description

Inling If the image is in a window, dialog, page or group and the inline qualifier is not
specified, the image should span with the width of the MENU; otherwise, the
image should be displayed in line with other layout items of the)item list.

AligrjLeft If the image is in a window, dialog, page or group and thefinline qualifier is not
specified, the image should span with the width of the MENU; otherwise, the
image should be displayed in line with other layout items"of the item list.

Aligr|Right If the image is in a window, dialog, page or group'and the inline qualifier is not
specified, the image should span with the width of the MENU; otherwise, the
image should be displayed in line with other layout items of the item list.

Link This optional element specifies a link toA¥indow, Dialog, Menu, Table, or
Action related to the image.

A.31 InfoRequestT

This fype specifies a request sent from an FDI® Server to an FDI® Client when a message nleeds
to be[displayed to the user needs during anAction. Unlike an AcknowledgementRequest, ywhen
receiving an InfoRequest, the FDI® Client does not wait for the user to acknowledge the
mesgage. Once the message has beén displayed, the FDI® Client immediately sends an
InfoResponse back to the FDI® Server:

The XML schema for an InfoRequestT type is:

<xs:complexType name="InfoRequestT">
<xs:sequence>

<xs:elemeng ;pame="Message" type="xs:string"/>
<[xs:sequenge>

</xdq:complexf'ype>

The g¢lements of an InfoRequestT type are described in Table A.28.

T O L)

Element Description

Message This required element specifies the message to be displayed to the user.

A.32 InputRequestT

This type specifies a request sent from an FDI® Server to an FDI® Client when the user needs
to modify a value during an Action. Once the user has finished modifying the value, the FDI®
Client sends an InputResponse back to the FDI® Server.
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The XML schema for an InputRequestT type is:

<xs:complexType name="InputRequestT">

<xXs:sequence>
<xs:element name="Prompt" type="xs:string"/>
<xs:element name="InputValue" type="clnt:InputValueT"/>
</xs:sequence>

</xs:complexType>

The elements of an InputRequestT type are described in Table A.29.

Table A.115 — Elements of InputRequestT

Element Description
Prompt This required element specifies the prompt to be displayed to.the user.
InpufValue This required element specifies the value to be edited by the’user.

A.33 InputResponseT

The |response sent by an FDI® Client to an FDI® Server<as a result of processin
InputRequest.

The XML schema for an InputResponseT type is:

<xs:complexType name="InputResponseTi>

<xs:sequence>
<xs:element name="InputValue¥type="clnt:VariantT"/>
<[xs:sequence>

</xd:complexType>

The ¢lements of an InputResponseT type are described in Table A.30.

Table’A.116 — Elements of InputResponseT

an

Element Description

InpufValue This required element specifies the value the user specified.

A.34 InputValueT

This type specifiesthe vatue to be modified by the userduringan inputRequest:
The XML schema for an InputValueT type is:

<xs:complexType name="InputValueT">

<xs:complexContent>
<xs:extension base="clnt:LabelHelpT">
<xXs:sequence>
<xs:element name="InitialValue" type="clnt:VariantT"/>
<xs:element name="Type" type="clnt:InputValueTypeT"
minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>

</xs:complexType>
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The elements of an InputValueT type are described in Table A.31.

Table A.117 — Elements of InputValueT

Element Description
InitialValue This required element specifies the initial value shown to the user.
Type This optional element specifies the type of the value.
A.35nputValueTypeT

This fype specifies the type of the value modified by the user during an InputRequest.
The XML schema for an InputValueTypeT type is:

<xs:complexType name="InputValueTypeT">
<xs:choice>
<xs:element name="NumericType" type="clnt:NumemicDataT"/>
<xs:element name="StringType" type="clnt:StridgT"/>
<xs:element name="Enumeration" type="clnt:EnumerationItemListT{>
<xs:unique name="InputValueUniqueEnumValue">
<xs:selector xpath="clnt:Enumerationltem/clnt:Value"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<xs:element name="BitEnumeration"
type="clnt:BitEnumerationItemhistT">
<xs:unique name="InputValueUrigqueBitMask">
<xs:selector xpath="clntvBitEnumerationItem/clnt:Value"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<xs:element name="DateTimeType" type="clnt:DateTimeDataT"/>
<[xs:choice>
</xd:complexType>

The g¢lements of an InputValueTypeT type are described in Table A.32.

Table A.118 — Elements of InputValueTypeT

Element Description
NumkricType This optional element specifies an integer or floating point value
StringType This optional element specifies a string value.
Enumeration This element specifies an enumeration. Each enumeration item defines a

description and help text for a parameter value.

BitEnumeration This element specifies an enumeration. Each enumeration item defines a
description and help text for a bitmask of the parameter value.

DateTimeType This element specifies a date or time value.

A.36 LabelHelpT

This type specifies an extended layout object with an additional localized help text.
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The XML schema for a LabelHelpT type is:

<xs:complexType name="LabelHelpT" abstract="true">
<xs:complexContent>
<xs:extension base="clnt:LabelT">
<xs:sequence>
<xs:element name="Help" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The Llements of a LabelHelpT type are described in Table A.33.

Table A.119 — Elements of LabelHelpT

Element Description

Help This optional element specifies a localized help text ‘of\the element.

A.37] LabelT
This fype specifies the layout object with a localized description.
The XML schema for a LabelT type is:

<xs:complexType name="LabelT">
<Xxs:sequence>

<xs:element name="Label" type="xs:string"/>
<[xs:sequence>

</xd:complexType>

The g¢lements of a LabelT type are described in Table A.34.

Table A.120 — Elements of LabelT

Element Description

Labd|l This required element specifies the localized name of the element.

A.38 LineTypeT

This type specifies the type of line on a chart or a graph. All lines of the same type shall have
the same visual appearance; for example, all DataO lines will appear the same and all Data1
lines will appear the same, but the two sets of lines shall be visually distinct.
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<xs:simpleType name="LineTypeT">
<xs:restriction base="xs:string">

<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xXs:enumeration
<xXs:enumeration
<xXs:enumeration
<xs:enumeration

value="Data"/>
value="DatalO"/>
value="Datal"/>
value="Data2"/>
value="Datal3"/>
value="Datad" />
value="Datab5"/>

IEC 62769-2:2023 RLV © IEC 2023

<
</x9

RO . CllulllCLdLiUll
<xXs:enumeration
<xXs:enumeration
<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
xs:restriction>
:simpleType>

Troe—"Patat™
value="Data7"/>
value="Data8"/>
value="Data9"/>

value="LowLimit"/>
value="LowLowLimit"/>
value="HighLimit"/>
value="HighHighLimit" />
value="Transparent"/>

The ¢numeration values of a LineTypeT enumeration type are*described in Table A.35.

Table A.121 — Enumerations of LineTypeT

Enumeration

Description

Datal The line represents data.
Datap The line represents;data.
Datall The line represents data.
Datap The line_represents data.
Datap3 The line“represents data.
Datap The-line represents data.
Datap The line represents data.
Datap The line represents data.
Datar The line represents data.
Datag The line represents data.
Datap The line represents data.
Lowllimit The line represents a low limit.

LowlowLimit

The line represents a low low limit.

HighLimit The line represent a high limit.
HighHighLimit The line represents a high high limit.
Transparent Represents a transparent line type.

A.39 ListOfActionArgumentsT

This type specifies a list of name-value pairs used for attributes of actions.
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The XML schema for a ListOfActionArguments type is:

<xs:complexType name="ListOfActionArgumentsT">
<xs:sequence maxOccurs="unbounded">

<xs:element name="ActionArgument">
<xs:complexType>
<xs:sequence>
<xs:element name="ActionArgumentName" type="xs:string"/>

<xs:element name="ActionArgumentValue" type="xs:string"/>

</xs:sequence>
</xs:complexType>

<
</x9

A.40

This

The

<xXSs:
<3

. clcmcut,
XS :sequence>
rcomplexType>

MenuT
type specifies the layout of a Window, Dialog, Page, Group, Menu;'ar Table.
KML schema for a MenuT type is:

complexType name="MenuT">
ks:complexContent>
<xs:extension base="clnt:UiElementT">
<xs:sequence>
<xs:element name="InitActionList" type="clnt:ActionListT"
minOccurs="0"/>
<xs:element name="PreEditActionList" type="clnt:ActionLis{
minOccurs="0"/>
<xs:element name="PostEditActionList" type="clnt:ActionLid
minOccurs="0"/>
<xs:element name="ExltActionList" type="clnt:ActionListT"
minOccurs="0"/>
<xs:element namg="Access" type="clnt:AccessT" minOccurs="(
<xs:element name="ItemList">
<xs:complexType>
<xs:eghoice minOccurs="0" maxOccurs="unbounded">
<xs:element name="Menu" type="clnt:MenuReferenceT"
<xs:element name="Chart" type="clnt:ChartT"/>
<xs:element name="Graph" type="clnt:GraphT"/>
<xs:element name="Grid" type="clnt:GridT"/>
<xs:element name="Image" type="clnt:ImageT"/>
<xs:element name="Text" type="xs:string"/>
<xs:element name="Parameter" type="clnt:ParameterT'

<xs:element name="Plugin" type="clnt:PluginT"/>

STEIemeEnt Name="ACtion* CYpPe="CIiNCIACCIONT
<xs:element name="RowBreak" type="clnt:RowBreakT"/>
<xs:element name="ColumnBreak"

type="clnt:ColumnBreakT" />
<xs:element name="Separator" type="clnt:SeparatorT"
</xs:choice>
</xs:complexType>
</xs:element>

</xs:sequence>

<xs:attribute name="Style" type="clnt:MenuStyleT"

use="optional"/>

"

tT"

"/>

>

/>

/>

<xs:attribute name="NodePath" type="xs:string" use="required"/>

</xs:extension>

</xs:complexContent>

</xs

rcomplexType>
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The attributes of a MenuT type are described in Table A.36.

Table A.122 — Attributes of MenuT

Attribute Description
Style This optional attribute determines the menu style.
NodePath This is a mandatory attribute which gives the qualified path of the Node in the
Device Model.

The gfementsof a MenuT type are described im tabte A 37— |

Table A.123 — Elements of MenuT

Element Description
InitAftionList This optional element specifies the Actions to be executed before the mernu is
activated.
PreHditActionList This optional element specifies the Actions to be/gxecuted immediately affer

the element is activated.

PostEditActionList This optional element specifies the Actionsto be executed after the user has
finished processing the element.

ExitActionList This optional element specifies the Actions to be executed when the meny is
deactivated.

Accgss This optional element specifie§ whether the menu shall be used ONLINE ¢r
OFFLINE

Itemlist This optional element specifies the base content of the menu.

A.41 MenuReferenceT
This type specifies the layout of a Window, Dialog, Page, Group, Menu, or Table.
The XML schema for a MenuReferenceT type is:

<xs:complexType name="MenuReferenceT">
<xs:complexContent>
<xs:extensien base="clnt:UiElementT">
<xs:seguence>
«xS:element name="Review" type="xs:boolean" minOccurs="0"/>
</Xs:sequence>
<xs:attribute name="Style" type="clnt:MenuStyleT"
use="optional"/>

LT 1]

D.dttJ_J‘.butC ucuuc—"Nucho.L,u t_thC—" D.DtJ_J’_llkﬁ“ uDC—"LCLiuJI_LC\Jl"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The attributes of a MenuReferenceT type are described in Table A.38.

Table A.124 — Attributes of MenuReferenceT

Attribute Description
Style This optional attribute determines the menu style.
NodePath This is a mandatory attribute which gives the qualified path of the Node in the
Device Model.
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The elements of a MenuReferenceT type are described in Table A.39.

Table A.125 — Elements of MenuReferenceT

Element Description
Review This optional element specifies all referenced items of type VARIABLE
appearing in the GUI or its subcomponents shall assume the qualifiers as
READ ONLY.
A.42—MenuStyteT

This fype specifies the style of a menu.

The XML schema for a MenuStyleT enumeration type is:

<xs:simpleType name="MenuStyleT">
<xs:restriction base="xs:string">

<xXs:enumeration
<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xXs:enumeration
<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<fxs:restriction>
</xq:simpleType>

value="Menu"/>
value="Group"/>
value="Page" />
value="Table" />
value="Window" />
value="Dialog"/>
value="Record"/>
value="Collection! /%
value="ItemArray/\>
value="EditDisplay"/>

The ¢numeration values of a MenuStyleT enumeration type are described in Table A.40.

Table:A.126 — Enumerations of MenuStyleT

Enumeration Description
Meny EDD Menu Style 'MENU'
Group EDD Menu Style 'GROUP'
Pagq EDD Menu Style 'PAGE’
Table EDD Menu Style 'TABLE'
Window EDD Menu Style 'WINDOW'
Dialqg EDD Menu Style 'DIALOG'
Record Menu represents EDD 'RECORD’
Collection Menu represents EDD 'COLLECTION'
ItemArray Menu represents EDD 'ITEMARRAY'
EditDisplay Menu represents EDD 'EDIT_DISPLAY"

A.43 NumericDataT

This type specifies the data type of an integer, boolean or floating point value.
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The XML schema for a NumericDataT enumeration type is:

<xs:simpleType name="NumericDataT">
<xs:restriction base="xs:string">
<xs:enumeration value="SignedInteger"/>
<xs:enumeration value="UnsignedInteger"/>
<xs:enumeration value="FloatingPoint"/>
<xs:enumeration value="Double"/>
<xs:enumeration value="Boolean"/>
</xs:restriction>
</xs:simpleType>

The Janumeration values of a NumericDataT enumeration type are described in Table A4

Table A.127 — Enumerations of NumericDataT

Enumeration Description
Signgdinteger A signed integer.
Unsignedlnteger An unsigned integer
FloafingPoint A floating point number.
Doulyle A Double point number.
Boolgan A boolean value.

A.44 NumericTemplateT
This fype specifies the template used to display a numeric parameter value.
The XML schema for a NumericTemplateT type is:

<xs:complexType name="NumericTemplateT">
<Xs:sequence>
<xs:element namef"DataType" type="clnt:NumericDataT"/>
<xs:element name="Options" type="clnt:VariantOptionListT"
minOccurs="0" maxOccurs="1">
<xs:unique Jname="UiTemplateUniqueVariantValue">
<xs:selector xpath="clnt:0ption/clnt:Value/*"/>
<xg%wfield xpath="."/>
</xs¥Udnique>
</xswedement>
<[xsgsgquence>
</xdq:€omplexType>

The elements of a NumericTemplateT type are described in Table A.42.

Table A.128 — Elements of NumericTemplateT

Element Description
DataType This required element specifies the type of the numeric parameter.
Options This optional element specifies the list of options the user may select for the
string.
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A.45 OptionListT

This type specifies a list of Option elements. The selection response contains the 0-based index
of the selected option.

The XML schema for an OptionListT type is:

<xs:complexType name="OptionListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="Option" type="clnt:LabelT"/>

< S IaVa ik F~NaWalay
T

</xd:complexType>
The ¢lements of an OptionListT type are described in Table A.43.

Table A.129 — Elements of OptionListT

Element Description

Optign An element of the list.

A.46 OrientationT
This type specifies a direction.
The XML schema for an OrientationT enumeration'type is:

<xs:simpleType name="OrientationI"™>
<xs:restriction base="xs:string">

<xs:enumeration value="Horizontal"/>

<xs:enumeration valuez("Wertical"/>
<fxs:restriction>

</xd:simpleType>

The ¢numeration values of an OrientationT enumeration type are described in Table A.44}

Table A.130 — Enumerations of OrientationT

Enumeration Description

Horizontal Left to right and right to left.

Vertical Top to bottom and bottom to top.

A.47 ParameterinputRequestT

This type specifies a request sent from an FDI® Server to an FDI® Client when the user needs
to modify a value during an Action. Once the user has finished modifying the value, the FDI®
Client sends an InputResponse back to the FDI® Server.
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The XML schema for a ParameterinputRequestT type is:

<xs:complexType name="ParameterInputRequestT">
<xXs:sequence>
<xs:element name="Prompt" type="xs:string"/>
<xs:element name="Parameter" type="clnt:ParameterT"/>
</xs:sequence>
</xs:complexType>

The elements of a ParameterinputRequestT type are described in Table A.45.

Table A.131 — Elements of ParameterinputRequestT

Element Description
Prompt This required element specifies the prompt to be displayed to.the user.
Parameter This required element specifies the value to be edited by the’user.

A.48 ParameterListT
This fype specifies a list of Parameter elements.
The XML schema for a ParameterListT type is:

<xs:complexType name="ParameterListT"X
<xs:sequence maxOccurs="unbounded™>

<xs:element name="Parameter" type="clnt:ParameterT"/>
<fxs:sequence>

</xd:complexType>

The ¢lements of a ParameterListT.type are described in Table A.46.

Table'A.132 — Elements of ParameterListT

Element Description

Parameter An element of the list.

A.49 ParameterT

This [type’ specifies a device or block parameter that is displayed in a user interface element
such asa Window or Diatog-
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The XML schema for a ParameterT type is:

<xs:complexType name="ParameterT">
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeableT">
<xs:sequence>

<xs:element name="UITemplate" type="clnt:UiTemplateT"/>
<xs:element name="Unit" type="xs:string" minOccurs="0"/>

<xs:element name="Handling" type="clnt:HandlingT"
default="rw" minOccurs="0"/>

<xs:element name="RangelList" type="clnt:RangeListT"

lllJI_llUk_,ble_ D_“ U“
minOccurs="0"/>

minOccurs="0"/>
<xs:element name="TimeFormat" type="xs:string"
minOccurs="0"/>

minOccurs="0"/>

<xs:element name="DisplayLabel" type="xs:bpoolean"
default="true" minOccurs="0"/>

<xs:element name="DisplayValue" type='xg:boolean"
default="true" minOccurs="0"/>

<xs:element name="DisplayUnit" types'"xs:boolean"
default="true" minOccurs="0"/>

minOccurs="0"/>

minOccurs="0"/>
<xs:element name="Scaling¥Factor" type="xs:double"
minOccurs="0"/>

minOccurs="0"/>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xdq:complexType>

The ¢lements of a PafameterT type are described in Table A.47.

<xs:element name="DisplayFormat" type="clnt:FormatSpecifigd

<xs:element name="EditFormat" type="clnt:FormatSpecifierT'

<xs:element name="TimeScale" type="clnt:TimeSoaleT"

<xs:element name="PreEditActionList" type="clnt:ActionLisf

<xs:element name="PostEditActionList" type="clnt:ActionLid

<xs:element name="Class" type="clnt:ParameterClassT"

rT"

T"

£T"
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Table A.133 — Elements of ParameterT

Element Description

UlTemplate This element specifies the complex Ul template used to display a parameter.
Ul templates modify how parameter values are displayed. The default Ul
template displays a parameter value as plain text.

Unit This optional element specifies the engineering unit of the parameter. The
default is the parameter has no engineering unit.

Handling This optional element specifies whether or not the parameter may be
modified. The default is ReadWrite.

Rangelist This optional element specifies the minimum and maximum values to which

the user may set the parameter.

DisplayFormat

This optional element specifies the format to be used when displaying, the
value of the parameter as specified in IEC 61804-3. The default is"dependent
upon the data type of the parameter and is determined by the ED1 Client|

Editformat

This optional element specifies the format to be used whepymodifying the
value of the parameter as specified in IEC 61804-3. The.default is dependent
upon the data type of the parameter and is determined by/the FDI® Client|

TimgFormat

This optional element specifies the format to be used,when displaying ang
modifying the value of parameters of date or time types.

TimgScale This optional element specifies the TIME_SCALE of parameters of date o
time types.

DisplayLabel This optional element specifies whether'or not the parameter's label should be
displayed. The default is true.

DisplayValue This optional element specifies-whether or not the parameter's value shoyld
be displayed. The default is true:

DisplayUnit This optional element speeifies whether or not the parameter's unit should be

displayed. The default is\true.

PreHditActionList

This optional element-specifies the Actions to be executed before the
parameter is modified by the user.

PostEditActionList

This optionalelement specifies the Actions to be executed after the parameter
is modified by the user.

Scal|ngFactor

This element specifies the scaling factor to be used when the value of the|
parameter will be shown to the user. This visible value is the result of the
multiplication of the factor and the parameter value, returned by the devic

1

Clasp

TFhis optional element specifies the EDD CLASS attribute of VARIABLE.

A.50 PluginT

This ftype specifies a User Interface Plug-in that is referenced from a user interface element

such|as a-Window or Dialog.
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The XML schema for a PluginT type is:

<xs:complexType name="PluginT">
<xs:complexContent>
<xs:extension base="clnt:UiElementT">
<xs:sequence>
<xs:element name="Identifier">
<xs:simpleType>
<xs:restriction base="xs:string">

<xs:pattern value="[0-9a-fA-F]{8}-[0-9a-fA-F]{4}-[0-

9a-fA-F]{4}-[0-9a-fA-F]{4}-[0-9a-fA-F]{12}"/>

STTESCTIICETOoOT
</xs:simpleType>
</xs:element>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xd:complexType>

The ¢lements of a PluginT type are described in Table A.48.

Table A.134 — Elements of PluginT

Element Description

identifies the plug-in.

Identifier This required element specifies.the Universally Unique Identifer (UUID) thiat

A.51 RangelListT
This fype specifies a list of Range elemeénts.
The XML schema for a RangelListT type is:

<xs:complexType name="RangeListT">
<x¥s:sequence max@ccurs="unbounded">

<xs:element smame="Range" type="clnt:RangeT"/>
<[xs:sequence>

</xd:complexType>

The ¢lements of a RangelListT type are described in Table A.49.

Table A.135 — Elements of RangeListT

Element Description

Range An element of the list.

A.52 RangeT

This type specifies a range defined by a minimum and a maximum value.
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The XML schema for a RangeT type is:

<xs:complexType name="RangeT">
<xXs:sequence>
<xs:element name="MinimumValue" type="clnt:VariantT"/>
<xs:element name="MaximumValue" type="clnt:VariantT"
minOccurs="0"/>
</xXs:sequence>
</xs:complexType>

The elements of a RangeT type are described in Table A.50.

Table A.136 — Elements of RangeT

Element Description
MinifnumValue This required element specifies the minimum value of the range.
MaximumValue This required element specifies the maximum value of the“range.

A.53 ResponseT

This |type specifies the response sent by an FDI® Client<to an FDI® Server as a res

procgssing an Action request.
The XML schema for a ResponseT type is:

<xs:complexType name="ResponseT"/>

A.54 RowBreakT
This fype specifies a row break.
The XML schema for a RowBreakT type is:

<xs:complexType hHhame="RowBreakT"/>

A.58 ScalingT

This typerspecifies a method of scaling values from a lower bound to an upper bound.

it of

The XML Schema for a Scalingl enumeration type i1s.

<xs:simpleType name="ScalingT">
<xs:restriction base="xs:string">
<xs:enumeration value="Linear"/>
<xs:enumeration value="Logarithmic"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of a ScalingT enumeration type are described in Table A.51.
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Table A.137 — Enumerations of ScalingT

Enumeration Description

Linear The values are scaled linearly.

Logarithmic The values are scaled logarithmically via the natural logarithm.

A.56 SelectionRequestT

This prpe-spes Hies—a-reques c 6 DI2-Se o3 D2 Client-whe o
to chpose from a list of options during an Action. Once the user has selected one of the-opf
the FDI® Client sends an SelectionResponse back to the FDI® Server.

The XML schema for a SelectionRequestT type is:

<xs:complexType name="SelectionRequestT">
<xs:sequence>
<xs:element name="Prompt" type="xs:string"/>
<xs:element name="OptionList" type="clnt:0pti@nZistT">
<xs:unique name="UniqueOptionIdentifier"x
<xs:selector xpath="clnt:0ption/clnt:;Label"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<fxs:sequence>
</xd:complexType>

The g¢lements of a SelectionRequestT type are~described in Table A.52.

Table A.138 — Elements of SelectionRequestT

Element Description
Pronjpt Thisrequired element specifies the prompt to be displayed to the user.
OptignList This required element specifies the list of options the user may select.

A.57| SelectionResponseT

This |type specifies the response sent by an FDI® Client to an FDI® Server as a restlt of
procgssing a SelectionRequest.

The Ml _ceohama far A QAlantiAanDAcnAne T fvnn 1o
i o T O o CTCCHonT<Co P oSty PC5-

<xs:complexType name="SelectionResponseT">
<xs:sequence>
<xs:element name="SelectedOption" type="xs:unsignedLong"/>
</xs:sequence>
</xs:complexType>

The elements of a SelectionResponseT type are described in Table A.53.
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Table A.139 — Elements of SelectionResponseT

Element

Description

SelectedOption

The 0-based index of the selected option.

A.58 SeparatorT

This type specifies a separator.

The XML schema for a SeparatorT type is:

<xs:complexType name="SeparatorT"/>

A.59 SizeT

This fype specifies the relative size of an item.
The XML schema for a SizeT enumeration type is:

<xs:simpleType name="SizeT">
<xs:restriction base="xs:string">
<xs:enumeration value="XXX SMALL"/>
<xs:enumeration value="XX SMALL"/>
<xs:enumeration value="X SMALL"/>
<xs:enumeration value="SMALL"/>
<xs:enumeration value="MEDIUM"/>
<xs:enumeration value="LARGE"™/>
<xs:enumeration value="X. GARGE"/>
<xs:enumeration value="XX'LARGE"/>
<fxs:restriction>
</xdq:simpleType>

The ¢numeration values of.a~SizeT enumeration type are described in Table A.54.

Table A.140 — Enumerations of SizeT

Enumeration Description
XXX] SMALL Extra extra extra small.
XX_$MALL Extra extra small.
X_SMAEL Extra small.
SMALL Small.
MEDIUM Medium.
LARGE Large.
X_LARGE Extra large.
XX_LARGE Extra extra large.

A.60 ParameterClassT

This type specifies the EDD CLASS type definition for VARIABLE.
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The XML schema for a ParameterClassT enumeration type is:

<xs:simpleType name="ParameterClassT">

<xs:list>

<xs:simpleType>
<xs:restriction base="xs:string">

<xs:enumeration value="ALARM"/>
<xs:enumeration value="ANALOG INPUT"/>
<xs:enumeration value="ANALOG OUTPUT"/>
<xs:enumeration value="COMPUTATION"/>
<xs:enumeration value="CONSTANT"/>

XS TeITUME T gt IO T CONTATNED™
<xs:enumeration value="CORRECTION"/>
<xs:enumeration value="DEVICE"/>
<xs:enumeration value="SPECIALIST"/>
<xs:enumeration value="DIAGNOSTIC"/>
<xs:enumeration value="DIGITAL INPUT"/>
<xs:enumeration value="DIGITAL OUTPUT"/>
<xs:enumeration value="DISCRETE INPUT"/>
<xs:enumeration value="DISCRETE OUTPUT"/>
<xs:enumeration value="DYNAMIC"/>
<xs:enumeration value="FREQUENCY INPUT'/>
<xs:enumeration value="FREQUENCY OUTPYUTY/>
<xs:enumeration value="HART"/>
<xs:enumeration value="INPUT"/>
<xs:enumeration value="IS CONFIGY/>
<xs:enumeration value="LOCAL" />
<xs:enumeration value="LOCAL.DISPLAY"/>
<xs:enumeration value="OPERATE"/>
<xs:enumeration value="OPTIONAL"/>
<xs:enumeration value="QUTPUT"/>
<xs:enumeration value="SERVICE"/>
<xs:enumeration values"TEMPORARY"/>
<xs:enumeration value="TUNE"/>

<fxs:list>

</Xs:restriction>
</xs:simpleType>

</xq:simpleType>

The ¢numeration values 'of a ParameterClassT enumeration type are described in Table A

.55.
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Table A.141 — Enumerations of ParameterClassT

Enumeration Description

ALARM The VARIABLE contains alarm limits.

ANALOG_INPUT The VARIABLE is part of an analog input block.

ANALOG_OUTPUT The VARIABLE is part of an analog output block.

COMPUTATION The VARIABLE is part of a computation block.

CONSTANT The VARIABLE is constant.

CONTAINED The VARIABLE represents the physical characteristics of the device.

CORRECTION The VARIABLE is part of the correction block.

DEV|CE The VARIABLE represents the physical characteristics of the device,

SPECIALIST The VARIABLE is a configuration parameter. Permission to maodify this
VARIABLE may only be granted to users that are specialists-for this devicp.

DIAGNOSTIC The VARIABLE indicates the device status.

DIGITAL_INPUT The VARIABLE is part of a digital input block.

DIGITAL_OUTPUT The VARIABLE is part of a digital output block.

DISGRETE_INPUT The VARIABLE is part of a discrete input block:

DISGRETE_OUTPUT The VARIABLE is part of a discrete outpuf‘block.

DYNAMIC The VARIABLE is modified by the det%ice without stimulus from the network.

FREQUENCY_INPUT The VARIABLE is part of a frequéncy input block.

FREQUENCY_OUTPUT The VARIABLE is part of a frequency output block.

HAR|T The VARIABLE is part of the HART block which characterizes the HART
interface.

INPUT The VARIABLE is-part‘of an input block.

IS_CONFIG A modification efithe VARIABLE results in setting the revision counter or
configurationsehanged bit, as applicable.

LOCAL The VARIABLE is locally used by the EDD application

LOCAL_DISPLAY The YARIABLE is part of the local display block.

OPERATE TheVARIABLE is used to control a block’s operation.

OPT|ONAL The VARIABLE may not be present in the device.

OUTPUT The VARIABLE is part of the output block.

SER)VICE The VARIABLE is used when performing routine maintenance.

TEMPORARY The VARIABLE is initialized to its DEFAULT_VALUE in each EDD application
session. LOCAL variables may be persisted by the EDD application;
TEMPORARY variables are never persisted.

TUNE The VARIABLE is used to tune the algorithm of a block.
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A.61 ActionClassT
This type specifies the EDD CLASS definition of an Action.
The XML schema for an ActionClassT enumeration type is:

<xs:simpleType name="ActionClassT">
<xs:list>
<xs:simpleType>
<xs:restriction base="xs:string">

sconumeration valuco="2T2ARM"

<xs:enumeration value="ANALOG OUTPUT"/>
<xs:enumeration value="BACKGROUND"/>
<xs:enumeration value="COMPUTATION"/>
<xs:enumeration value="CONTAINED"/>
<xs:enumeration value="CORRECTION"/>
<xs:enumeration value="DEVICE"/>
<xs:enumeration value="SPECIALIST"/>
<xs:enumeration value="DIAGNOSTIC"/>
<xs:enumeration value="DISCRETE"/>
<xs:enumeration value="FREQUENCY"/>
<xs:enumeration value="HART"/>
<xs:enumeration value="INPUT"/>
<xs:enumeration value="LOCAL_DISPLAY"/>
<xs:enumeration value="OPERATE" /¥
<xs:enumeration value="OUTPUT" /&
<xs:enumeration value="SERVICEY/>
<xs:enumeration value="TUNE"}>
</Xs:restriction>
</xs:simpleType>
<fxs:list>
</xq:simpleType>

The ¢numeration values of an ActienClassT enumeration type are described in Table A.5¢

O
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Table A.142 — Enumerations of ActionClassT

Enumeration Description
ALARM The METHOD is associated with an alarm (e.g., specifying alarm limits,
indicating alarm status, etc.)
ANALOG_OUTPUT The METHOD is part of an analog output block.
BACKGROUND CLASS BACKGROUND is provided to enhance the simulation of a device

using its EDD. In all EDD applications other than Simulators, this class shall
be ignored. CLASS BACKGROUND METHODS shall not belong to any other
CLASS.

CLASS BACKGROUND shall only be used in METHODS and, when used,
indicates the Simulator shall periodically execute the METHOD. All METHODS
of CLASS BACKGROUND shall be run at the monotonic period specified\ipy
the VARIABLE background_period.

The METHOD shall not be run during a packet handling operationy(i.e.,
between the time the request packet arrives and the correspending respofse
packet has been dispatched to the communications handlen):If the
background_period expires during this interval, then thesMETHOD shall b¢ run
as soon as the command response is generated.

COMPUTATION The METHOD is part of a computation block.
CON[TAINED The METHOD represents the physical characteristics of the device.
CORRECTION The METHOD supports the transducers in{the field device. The METHOD may

establish transducer limits, provide signal’damping, indicate the transducgr's
value, linearize or calibrate the transducer, etc.

DEV|CE The METHOD specifies the physical Characteristics of the device.

SPECIALIST Permission to execute this METHOD may only be granted to users that arg
specialists for this device.

DIAGNOSTIC The METHOD evaluategs\the device status.

DISGRETE The METHOD supperts the discrete and or digital I/O of the device.

FREQUENCY The METHOD supports the frequency 1/0 of the device.

HARJT The METHQD-is part of the HART block which characterizes the HART

interface. There is only one HART block.

INPUT The METHOD is part of an input block. An input block is a special kind of
computation block which does unit conversions, scaling, and damping. Th
input block parameters can be determined by the output of another block.

1)

LOCAL_DISPLAY The METHOD is part of the local display block. A local display block contgins
the VARIABLESs associated with the local interface (keyboard, display, etcl) of
the device.

OPERATE The METHOD is used to control a block’s operation.

OUTPUT The METHOD is part of the output block. The values of output parameterg
may be accessed by another block input.

SERVICE The METHOD is used when performing routine maintenance.

TUNE The METHOD is used to tune the algorithm of a block.

A.62 SourcelListT
This type specifies a list of Source elements.
The XML schema for a SourcelListT type is:

<xs:complexType name="SourceListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="Source" type="clnt:SourceT"/>
</xs:sequence>
</xs:complexType>
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The elements of a SourcelistT type are described in Table A.57.

Table A.143 — Elements of SourceListT

Element Description

Source An element of the list.

A.63 SourceT

This fype specifies a source of data values displayed by a chart.
The XML schema for a SourceT type is:

<xs:complexType name="SourceT">
<xs:complexContent>
<xs:extension base="clnt:DiagramLineT">
<xs:sequence>
<xs:element name="ParameterList" type="cilnt':ParameterListq"/>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xq:complexType>

The g¢lements of a SourceT type are described in Tahle A.58.

Table A.144 — Elements of SourceT

Element Description

ParameterList This required.element specifies the parameters to be sampled and displayed.

A.64 StringDataT
This fype specifies that'data type of a string value.
The XML schema for a StringDataT enumeration type is:

<xs:simplelype name="StringDataT">
<xs:restriction base="xs:string">
<xS%enumeration value="ASCII"/>
Xs:enumeration value="BTTSTRING"
<xs:enumeration value="EUC"/>
<xs:enumeration value="PACKED ASCII"/>
<xs:enumeration value="PASSWORD"/>
<xs:enumeration value="VISIBLE"/>
<xs:enumeration value="QOCTET"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of a StringDataT enumeration type are described in Table A.59.
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Table A.145 — Enumerations of StringDataT

Enumeration Description
ASCII String of ASCII characters.

BITSTRING Variables of data type BIT_ENUMERATED are string constants which identify
the position of a character of the VARIABLE value with its position.

EUC (Extended Unit code) — is the internal code for specific characters (for
example, China: EUC-CN, Taiwan EUC-TW). EUC is used to handle East
Asian languages (ISO/IEC 10646-1).

PACKED_ASCII Is a subset of ASCII produced by removing the two most significant bits of
each ASCII character.

PASBWORD Is a string type and is intended for specifying password strings. Except.fo
how the variable is presented to the user, password and ASCII string\typefs
are identical.

VISIBLE This string is an ordered sequence of characters from the ISO/IEC 106461

and ISO/IEC 2375 character set.

OCTET Is for specifying a sequence of unformatted binary data‘'whose definition i$
determined by the implementation of the device.

A.65 StringTemplateT
This fype specifies the template used to display a string parameter value.
The XML schema for a StringTemplateT type is:

<xs:complexType name="StringTemplateT">
<xs:sequence>
<xs:element name="DataType"\ type="clnt:StringDataT"/>
<xs:element name="Options/ type="clnt:StringOptionListT"
minOccurs="0" maxOccuxg="1">
<xs:unique name="UiTemplateUniqueStringValue">
<xs:selector xpdth="clnt:0ption/clnt:Value"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<[xs:sequence>
</xd:complexType>

The ¢lements of-a StringTemplateT type are described in Table A.60.

Table A.146 — Elements of StringTemplateT

Elnmnnl Deocerintiaon
TEMehRt D EeSEHPTHoh

DataType This required element specifies the type of the string parameter.
Options This optional element specifies the list of options the user may select for the
string.

A.66 StringOptionListT

This type specifies the list of options to choose for the string parameter type.
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The XML schema for a StringOptionListT type is:

<xs:complexType name="StringOptionListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="Option" type="clnt:StringOptionT"/>
</xs:sequence>
</xs:complexType>

The elements of a StringOptionListT type are described in Table A.61.

Table A 147 — Flements of StringOptionlistT

Element Description

Optign An element of the string options.

A.67 StringOptionT
This type specifies one of the possible values of string options.
The XML schema for a StringOptionT type is:

<xs:complexType name="StringOptionT">
<xs:complexContent>

<xs:extension base="clnt:LabelHelpTV>
<xs:sequence>

<xs:element name="Value" gype="xs:string"/>

</xs:sequence>

</xs:extension>
<fxs:complexContent>

</xd:complexType>

The g¢lements of a StringOptionT type are described in Table A.62.

Table A.148 — Elements of StringOptionT

Element Description

Valu

w

This required element specifies the unique identifier of the list entry in the
context of the parent list element.

A.68 ~StringT

This type specifies the type of a string value.
The XML schema for a StringT type is:

<xs:complexType name="StringT">
<xs:sequence>
<xs:element name="DataType" type="clnt:StringDataT"/>
<xs:element name="Length" type="xs:unsignedInt"/>
</xXs:sequence>
</xs:complexType>

The elements of a StringT type are described in Table A.63.
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Table A.149 — Elements of StringT

Element Description
DataType This required element specifies the data type of the string.
Length This required element specifies the length of the string, in characters not in
octets.

A.69 TimeScaleT

This pnum type specifies the options for the EDD timescale modifier.
The XML schema for a TimeScaleT enumeration type is:

<xs:simpleType name="TimeScaleT">
<xs:restriction base="xs:string">

<xs:enumeration value="SECONDS"/>

<xs:enumeration value="MINUTES"/>

<xs:enumeration value="HOURS"/>
<fxs:restriction>

</xq:simpleType>

The ¢numeration values of a TimeScaleT enumeration type-are described in Table A.64.

Table A.150 — Enumerations of TimeScaleT

Enumeration Description
SECPNDS The access shall be-done ONLINE.
MINWUTES The access shall be done OFFLINE.

HOURS The access-shall be done OFFLINE.

A.70 UidLayoutinformation
This plement is the robt)éntry element containing the UID.
The XML schema:for a UidLayoutInformation element is:

<xs:elemernt name="UidLayoutInformation">
<x(sscomplexType>
<XS:sequence>

<xs:choice>
<xs:element name="Menu" type="clnt:MenuT"/>

<xs:element name="ActionRequest" type="clnt:ActionRequestT"/>

<xs:element name="ActionResponse"
type="clnt:ActionResponseT"/>
</xs:choice>
</xs:sequence>
</xs:complexType>
</xs:element>

The elements of a UidLayoutIinformation element are described in Table A.65.
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Table A.151 — Elements of UidLayoutinformation

Element

Description

Menu

This optional element specifies a request from an FDI® Server to an FDI®
Client to display a menu.

ActionRequest

This optional element specifies a request from an FDI® Server to an FDI®
Client for the user to perform a specific action.

ActionResponse

This optional element specifies a request from an FDI® Server to an FDI®
Client for a response to be displayed to the user.

A.71 UidRequestT

This [type specifies a request sent from an FDI® Server to an FDI® Client whenyah advanced
user |interface needs to be shown to the user during an Action. The structuré of the|user
interflace is specified as a Dialog, Table, or Window. When the user interface is no Ignger

needgd, the FDI® Client sends a UIDResponse back to the FDI® Server.
The XML schema for a UidRequestT type is:

<xs:complexType name="UidRequestT">

<Xs:sequence>

</xs:unique>
</xs:element>

<[xs:sequence>
</xd:complexType>

The ¢lements of a UidRequestT.type are described in Table A.66.

<xs:element name="UidRef" type="xs:strihg"/>
<xs:element name="ButtonList" type="eXnt:ButtonListT">
<xs:unique name="UniqueButtonIdemt¥fier">
<xs:selector xpath="clnt:Button/clnt:Label"/>
<xs:field xpath="."/>

Table A.152 — Elements of UidRequestT

Element Description
UidRef This required element specifies the Node path of the UID containing the
definition of the Dialog, Table, or Window to be displayed.
ButtgnList This required element specifies the buttons displayed by the FDI® Client that

the user may press to indicate the user interface is no longer needed.

A.72 UidResponseT

This type specifies the response sent by an FDI® Client to an FDI® Server as a result of
processing a SelectionRequest.

The XML schema for a UidResponseT type is:

<xs:complexType name="UidResponseT">

<Xs:sequence>

<xs:element name="SelectedButton" type="xs:unsignedLong"/>

</xs:sequence>
</xs:complexType>
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The elements of a UidResponseT type are described in Table A.67.

Table A.153 — Elements of UidResponseT

Element

Description

SelectedButton

The 0-based index of the selected button. If the button list is not provided in
the UID request, Next and Cancel buttons are shown. SelectedButton=0

means that the Next button was pressed.

A.73—diEtementSizeabteT

The XML schema for a

<xXs:

<xs:sequen

The attributes of a UiElementSizeableT type are described in Table A.68.

complexType name="UiElementSizeableT">

<xs:complexContent>
<xs:extension base="clnt:UiElementT">

<xs:element name="Height"
<xs:element name="Width"

</xs:sequence>
<xs:attribute name="NodePath"

</xs:extension>
<[xs:complexContent>

</xd:complexType>

UiElementSizeableT type is:

ce>
>

type="clnt:SizeF'\minOccurs="0"
type="clnt:SizeT"%YminOccurs="0"/

type="xssstring" use="required|'/>

Table A.154 — Attributes of UiElementSizeableT

Attribute Description
NodgPath This is @ mandatory attribute which specifies the qualified path of the Nodg in
the Device Model. The path description helps in finding a Node in the

Information Model.

The g¢lements of a UiElementSizeableT type are described in Table A.69.

Table A.155 — Elements of UiElementSizeableT

Element Description
Height This optional element specifies the relative height of the element.
Width This optional element specifies the relative width of the element.

A.74 UiElementT

This type specifies an extended layout object with a settable visibility.
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The XML schema for a UiElementT type is:

<xs:complexType name="UiElementT">
<xs:complexContent>

<

<xs:extension base="clnt:LabelHelpT">
<xs:sequence>
<xs:element name="Visibility" type="xs:boolean"
minOccurs="0"/>
</xs:sequence>
</xs:extension>
/xs:complexContent>

</xgrTomptextype

The g¢lements of a UiElementT type are described in Table A.70.

Table A.156 — Elements of UiElementT

Element Description

Visidility This optional element specifies whether the elemént-is visible or not. The

default is visible.

A.79 UiTemplateT

This

type specifies templates used to display a panameter value. Ul templates modify

parafneter values are displayed.

The

<xXSs:

<3

ML schema for a UiTemplateT type is:

complexType name="UiTemplateT">
s :sequence>
<xs:choice>
<xs:element name=YEnumeration"
type="clnt:EnimérationItemListT">
<xs:unique name="UiTemplateUniqueEnumValue">
<xs:selector xpath="clnt:EnumerationItem/clnt:Value"/>
<xs:fdigdld xpath="."/>
</xs:unique>
</xs:element>
<xs:element name="BitEnumeration"
tyvpe="clnt:BitEnumerationItemListT">
<Xs:unique name="UiTemplateUniqueBitMask">
<xs:selector xpath="clnt:BitEnumerationItem/clnt:Value"
<xs:field xpath="."/>

STUNIgques
</xs:element>
<xs:element name="String" type="clnt:StringTemplateT"/>
<xs:element name="Arithmetic" type="clnt:NumericTemplateT"/>
<xs:element name="DateTime" type="clnt:DateTimeDataT"/>
</xs:choice>

<xs:element name="UiTemplateSize" type="xs:int" minOccurs="0"/>

</xs:sequence>
</xs:complexType>

The elements of a UiTemplateT type are described in Table A.71.

how
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Table A.157 — Elements of UiTemplateT

Element

Description

Enumeration

This element specifies that the value shall be displayed with an Ul template
optimized for enumerations. Each enumeration item defines a description and
help text for a parameter value.

BitEnumeration

This element specifies that the value shall be displayed with an Ul template
optimized for bit enumerations. Each enumeration item defines a description
and help text for a bitmask of the parameter value.

String This element specifies that the value shall be displayed with an Ul template
optimized for all values of String Types.

Arithmmetic This element specifies that the value shall be displayed with an Ul template
optimized for all values of Numeric Types.

DatefTime This element specifies that the value shall be displayed with an Ul'template
optimized for all values of Date and Time Types.

UiTemplateSize This is an optional element used to specify the size of the Arithmetic data
types for example Byte information for Signed and Unsigned‘integer and tp
specify the number of characters in case of string datatypes.

A.7§ VariantT
This fype specifies a value. The value is in raw format and _riot scaled.

The

<xXS:
<3

<
</x3

The ¢lements-of a VariantT type are described in Table A.72.

ks:choice>

xs:choice>
:complexType>

KML schema for a VariantT type is:

complexType name="VariantT">

<xs:element name="Float" types"xs:float"/>
<xs:element name="Double" type="xs:double"/>
<xs:element name="Integexr type="xs:integer"/>
<xs:element name="UnsignedInteger" type="xs:nonNegativelnteger(/>
<xs:element name="Dat& type="xs:date"/>
<xs:element name="DateTime" type="xs:dateTime"/>
<xs:element namez"Time" type="xs:time"/>
<xs:element name="Duration" type="xs:duration"/>
<xs:element name="String" type="xs:string"/>
<xs:element (mgme="Boolean" type="xs:boolean"/>
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Table A.158 — Elements of VariantT

Element Description
Float This optional element specifies a single precision floating point value.
Double This optional element specifies a double precision floating point value.
Integer This optional element specifies a signed integer value.
Unsignedinteger This optional element specifies an unsigned integer value
Date This optional element specifies a date value.
DateTime This optional element specifies a date and time value.
Tim¢g This optional element specifies a time value.
Duraftion This optional element specifies a length of time.
String This optional element specifies a string.
Boolgan This optional element specifies a Boolean.

A.77] VariantOptionListT
This fype specifies the list of options to choose for the numerigc parameter type.
The XML schema for a VariantOptionListT type is:

<xs:complexType name="VariantOptionListd">
<xs:sequence maxOccurs="unbounded">

<xs:element name="Option" type="glnt:VariantOptionT"/>
<[xs:sequence>

</xd:complexType>

The ¢lements of a VariantOptionListT-type are described in Table A.73.

Table A.159 — Elements of VariantOptionListT

Element Description

Opti¢n An element of the numeric options.

A.78 VariantOptionT

This fype.specifies one of the possible values of numeric options.

The XML schema for a VariantOptionT type is:

<xs:complexType name="VariantOptionT">
<xs:complexContent>
<xs:extension base="clnt:LabelHelpT">
<xXs:sequence>
<xs:element name="Value" type="clnt:VariantT"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The elements of a VariantOptionT type are described in Table A.74.
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Table A.160 — Elements of VariantOptionT

Element Description

Value This required element specifies the unique identifier of the list entry in the
context of the parent list element.

A.79 VectorListT

This type specifies a list of Vector elements.

The XML schema for a VectorListT type is:

<xs:complexType name="VectorListT">
<xs:sequence maxOccurs="unbounded">

<xs:element name="Vector" type="clnt:VectorT"/>
<[xs:sequence>

</xd:complexType>

The g¢lements of a VectorListT type are described in Table A.75;

Table A.161 — Elements of VectorListT

Element Description

Vectpr An element of the list.

A.80 VectorT
This fype specifies the content of a row or column in a grid.
The XML schema for a VectorT {ype is:

<xs:complexType name="VectorT">
<xs:sequence>
<xs:elemeng ;pame="Heading" type="xs:string"/>
<xs:element name="Items">
<xs:eomplexType>
<xs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:choice>
<xs:element name="Parameter" type="clnt:ParameterT"/>
<xs:element name="Value" type="clnt:VariantT"/>
Xs:choice
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>

The elements of a VectorT type are described in Table A.76.
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Table A.162 — Elements of VectorT

Element Description
Heading This required element specifies the localized heading displayed along with the
data.
Items This required element specifies the data to be displayed, which may be
parameters or static scalar values.

A.81 WaveformListT

This

The

fype specifies a list of Waveform elements.

KML schema for a WaveformListT type is:

<xs:complexType name="WaveformListT">

<

<

xs:sequence maxOccurs="unbounded">

<xs:element name="Waveform" type="clnt:WaveformB'/>
XS:sequence>

</xd:complexType>

The g¢lements of a WaveformListT type are described in Table*A.77.

Table A.163 — Elements of WaveformListT

Element Description

Wav

bform An element of the list;

A.82 WaveformT

This

type specifies a single data,set displayed on a graph. A graph may contain one or

wavgforms.

The

<XS
<

KML schema for a-WaveformT type is:

complexType- name="WaveformT">

xs:compl@xContent>

<xs:exiénsion base="clnt:DiagramLineT">
<XS:sequence>
<xs:element name="Handling" type="clnt:HandlingT"

default="rw" minOccurs="0" maxOccurs="1"/>

more

<xs:element name="WaveformType" type="clnt:WaveformTypeT"
minOccurs="1" maxOccurs="1"/>
<xs:element name="KeyPointList"
type="clnt:WaveformKeyPointListT" minOccurs="0"
maxOccurs="1"/>
</xs:sequence>
</xs:extension>

</xs:complexContent>
</xs:complexType>

The elements of a WaveformT type are described in Table A.78.
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Table A.164 — Elements of WaveformT

Element Description
Handling This optional element specifies whether or not the waveform may be modified.
The default is ReadWrite.
WaveformType
KeyPointList This optional element specifies a collection of key points that are displayed
along with the waveform. The key points may or may not be points on the
waveform itself.
A.83 WaveformTypeT
This |s the abstract base type of all Waveform Types
The XML schema for a WaveformTypeT type is:
<xs:complexType name="WaveformTypeT" abstract="true'V/>

A.84

From
lines

The XML schema for a WaveformTypeHorizontal\type is:

<xXs:

<xs:complexContent>

<
</x9

The g¢lements of<a:WaveformTypeHorizontalT type are described in Table A.79.

WaveformTypeHorizontalT

EDD-Spec: The HORIZONTAL attribute specifies a WAVEFORM that contains horizontal

complexType name="WaveformTyp&HorizontalT">

<xs:extension base="clntuWaveformTypeT">

<xs:sequence>

<xs:element name="Y¥values" type="clnt:WaveformVectorT"
minOccurs="1"=maxOccurs="1"/>

</xs:sequence>
</xs:extension>
xs:complexContant>
rcomplexType”

Table A.165 — Elements of WaveformTypeHorizontalT

Element Description

Yvalues From EDD-Spec: The Y_VALUES attribute specifies the Y coordinate of each

horizontal line in the WAVEFORM.

A.85

From

WaveformTypeVerticalT

EDD-Spec: The VERTICAL attribute specifies a WAVEFORM that contains vertical lines



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 RLV © IEC 2023 - 139 -

The XML schema for a WaveformTypeVerticalT type is:

<xs:complexType name="WaveformTypeVerticalT">
<xs:complexContent>

<xs:extension base="clnt:WaveformTypeT">
<xs:sequence>
<xs:element name="Xvalues" type="clnt:WaveformVectorT"
minOccurs="1" maxOccurs="1"/>
</xs:sequence>
</xs:extension>

</xs:complexContent>

</xgrTomptextype

The g¢lements of a WaveformTypeVerticalT type are described in Table A.80.

Table A.166 — Elements of WaveformTypeVerticalT

Element Description

Xval

les From EDD-Spec: The X_VALUES attribute specifies-the X coordinate of e
vertical line in the WAVEFORM.

Ach

A.86

From

defined via an initial X coordinate, an X increment between successive points and a list

value

The

<xXS:

xs:complexContent>

WaveformTypeYTT

EDD-Spec: The YT attribute specifies a WAVEFORM that contains a list of points tha

S.

ML schema for a WaveformTypeYTT, type is:

complexType name="WavefoxmTypeYTT">

<xs:extension base=%¢lnt:WaveformTypeT">
<xs:sequence>
<xs:element ‘name="Yvalues" type="clnt:WaveformVectorT"
minOccurs="1" maxOccurs="1"/>
<xs:element name="Xinitial" type="clnt:VariantT"
min@ceturs="1" maxOccurs="1"/>
<xs:element name="Xincrement" type="clnt:VariantT"
minOccurs="1" maxOccurs="1"/>
£xs:element name="NumberOfPoints"
type="xs:nonNegativeInteger" minOccurs="0" maxOccurs="1
<Jxs:sequence>
<Y xs:extension>

t are
of Y

l/>

<
</xs

XS:CcomplexConctenc
:complexType>

The elements of a WaveformTypeYTT type are described in Table A.81.
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Table A.167 — Elements of WaveformTypeYTT

Element Description

Yvalues From EDD-Spec:The Y_VALUES attribute specifies the Y coordinate of each

point in the WAVEFORM.

Xinitial From EDD-Spec:The X_INITIAL attribute specifies the X coordinate of the first
point in the WAVEFORM.
Xincrement From EDD-Spec:The X_INCREMENT attribute specifies difference between

the X coordinates of adjacent points in the WAVEFORM.

NumberOfPoints

From EDD-Spec: The NUMBER_OF_POINTS attribute specifies the number of
valid data points in X_VALUES. By default. the number of points in the

WAVEFORM without a NUMBER_OF_POINTS attribute equals the size of
X_VALUES.

A.87

From

The XML schema for a WaveformTypeXYT type is:

<xXS:

<xs:complexContent>

<
</x9

The ¢lements of a WaveformTypeXYT type are described in Table A.82.

WaveformTypeXYT

EDD-Spec: The XY attribute specifies a WAVEFORM that contains-a list of (x,y) points.

complexType name="WaveformTypeXYT">

<xs:extension base="clnt:WaveformType®">
<xs:sequence>
<xs:element name="Xvalues" type="clnt:WaveformVectorT"
minOccurs="1" maxOccurs="Iy"/>
<xs:element name="Yvalues} type="clnt:WaveformVectorT"
minOccurs="1" maxOccuks="1"/>
<xs:element name="Numb@&rOfPoints"
type="xs:nonNegatifeInteger" minOccurs="0" maxOccurs="11/>
</xs:sequence>
</xs:extension>
xs:complexContent>
rcomplexType>

Table A.168 — Elements of WaveformTypeXYT

Element Description
Xvalyes From EDD-Spec: The X_VALUES attribute specifies the X coordinate of each
point in the WAVEFORM. For each X coordinate specified in X_VALUES,
there shall be a corresponding Y coordinate specified in Y_VALUES.
Yvalues From EDD-Spec: The Y_VALUES attribute specifies the Y coordinate of each

point in the WAVEFORM. For each Y coordinate specified in Y_VALUES,
there shall be a corresponding X coordinate specified in X_VALUES.

NumberOfPoints

valid data points in X_VALUES and Y_VALUES. By default, the number of
points in the WAVEFORM without a NUMBER_OF_POINTS attribute equals
the size of X_VALUES and Y_VALUES.

From EDD-Spec: The NUMBER_OF_POINTS attribute specifies the number of
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A.88

WaveformKeyPointListT

From EDD-Spec: The KEY_POINTS attribute specifies key points in the WAVEFORM that
should be highlighted by the EDD application. The key points need not directly correspond to
the data points specified via the TYPE attribute. The way in which these points are highlighted
is defined by the EDD specification. By default, a WAVEFORM without a KEY_POINTS attribute

shoul

d not have any of its points highlighted.

The XML schema for a WaveformKeyPointListT type is:

= ot

2

<xXs:

<xs:complexContent>

<
</x9

The g¢lements of a WaveformKeyPointListT type are described in Table A.83.

il Tz aama "1 £ K aoszD 2ot T
= —yo-e—H \ans - —o-Htr = =

s
<xs:extension base="clnt:WaveformTypeT">
<xs:sequence>
<xs:element name="Xvalues" type="clnt:WaveformVector®"
minOccurs="1" maxOccurs="1"/>
<xs:element name="Yvalues" type="clnt:Waveformye€ctorT"
minOccurs="1" maxOccurs="1"/>
</xs:sequence>
</xs:extension>
xs:complexContent>
:complexType>

Table A.169 — Elements of WaveformKeyPointListT

point that)is to be highlighted. For each Y coordinate specified in Y_VALU
therg shall be a corresponding X coordinate specified in X_VALUES.

Element Description
Xvalyes From EDD-Spec: . Fhe X_VALUES attribute specifies the X coordinate of each
point that is to be highlighted. For each X coordinate specified in X_VALU[ES,
there shall be.aiCorresponding Y coordinate specified in Y_VALUES.
Yvalyes From EDD-Spec: The Y_VALUES attribute specifies the Y coordinate of each

ES,

A.89

WaveformVectorTwrepresents the whole information of a waveform vector, for exampl

node
Hang

The

WaveformVectorT

path for the array of scalar values and additional information about these values su
ling, Range, Type.

ML'schema for a WaveformVectorT type is:

b the
th as

<xXSs:

complexType name="WaveformVectorT">

<Xs:sequence>

<xs:element name="WaveformVectorElementList"
type="clnt:WaveformVectorElementListT" minOccurs="1"
maxOccurs="1"/>

</xs:sequence>
<xs:attribute name="DataArrayNodePath" type="xs:string"

</xs

use="required"/>
rcomplexType>

The attributes of a WaveformVectorT type are described in Table A.84.
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Table A.170 - Attributes of WaveformVectorT

Attribute Description

DataArrayNodePath The nodepath that is used by the client to request the waveform vector.

The elements of a WaveformVectorT type are described in Table A.85.

Table A.171 — Elements of WaveformVectorT

EIEIIIEIII. DEaulipLiun

WaveformVectorElementList WaveformVectorElementList contains static information about each indiviqual
element of a waveform vector.

A.90 WaveformVectorElementListT

It regresents the static information of a waveform vector, except the/nodepath for the arrgy of
scalgr values.

The XML schema for a WaveformVectorElementListT type is:

<xs:complexType name="WaveformVectorElemertListT">
<xs:sequence>

<xs:element name="WaveformVectorEdlement"
type="clnt:WaveformVectorElementT" minOccurs="0"
maxOccurs="unbounded"/>
<fxs:sequence>

</xq:complexType>

The g¢lements of a WaveformVectorElementListT type are described in Table A.86.

Table A.172.<\Elements of WaveformVectorElementListT

Element Description

WaveformVectorElement The static information of an individual waveform vector element.

A.91 WaveformVectorElementT

correspondmg element in the result array of DataArrayNodePath
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The XML schema for a WaveformVectorElementT type is:

<xs:complexType name="WaveformVectorElementT">

<Xs:sequence>

<
</x9

<xs:element name="DataType" type="clnt:NumericDataT"
default="SignedInteger" minOccurs="0"/>

<xs:element name="RangelList" type="clnt:RangeListT"
minOccurs="0"/>

<xs:element name="Handling" type="clnt:HandlingT" default="rw"

minOccurs="0"

maxOccurs="1"/>

<xs:element name="PreEditActionsList" type="clnt:ActionListT"

4

lllJl_llu&_,k,uJ_ D_"U"
<xs:element name="PostEditActionsList" type="clnt:ActionList®!
maxOccurs="1"/>
<xs:element name="ScalingFactor" type="xs:double" minOccmrs="0
<xs:element name="DisplayFormat" type="clnt:FormatSpecifiierT"

minOccurs="0"/>
<xs:element name="EditFormat" type="clnt:FormatSpecdifierT"

minOccurs="0"/>
Xs:sequence>
:complexType>

minOccurs="0"

ITRCER T
MaAUTCCULS= "1

The ¢lements of a WaveformVectorElementT type are describedin Table A.87.

Table A.173 — Elements of WaveformVectorElementT

v/>

Element

Description

Data|

Type

This required element specifies the data type of the value in the
corresponding element of the result array of DataArrayNodePath.

Rang

eList

This optional element specifies the acceptable range of the value in the
corresponding_element of the result array of DataArrayNodePath.

Hand

ling

This optionakelement specifies whether or not the current data value may
modified.. The default is ReadWrite.

PreH

ditActionsList

This_optional element specifies the PreEditActions of the value in the
corresponding element of the result array of DataArrayNodePath.

Post

EditActionsList

This optional element specifies the PostEditActions of the value in the
corresponding element of the result array of DataArrayNodePath.

ScalingFactor This optional element specifies the scaling factor of the value in the
corresponding element of the result array of DataArrayNodePath.

DisplayFormat This optional element specifies the display format of the value in the
corresponding element of the result array of DataArrayNodePath.

Editformat This optional element specifies the edit format of the value in the

corresponding element of the result array of DataArrayNodePath.
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Annex B

(informative)

Action example

IEC 62769-2:2023 RLV © IEC 2023

The following is an example of an EDD method being executed by an FDI® Server and the

resulting interaction with an FDI® Client.

The EDDL used by this example is shown below followed by a sequence diagram and the
description of the sequence.

VARIABLE device varl

{

1ABEL "device varl";
¥ELP "™
LASS DEVICE;

HANDLING READ & WRITE;

[YPE INTEGER;

RE_EDIT ACTIONS

PreEditActionl

OST EDIT ACTIONS

PostEditActionl

VARIABLE process value

{

ONSTANT UNIT "constUnit";

LABEL "Level";
HELP "";

CLASS DYNAMIC;
HANDLING READ;
CONSTANT UNIT "m";

TYPE FLOAT;
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VARIABLE newl

LABEL "new 1i";

HELP "new value of i";
CLASS DEVICE;

HANDLING READ & WRITE;

TYPE INTEGER;

VARIABLE newd

1ABEL "new j";

HELP "new value of j";
LASS DEVICE;

HANDLING READ & WRITE;

'YPE INTEGER;

MENU | MethodMenu

1ABEL "MethodMenu";
HELP "This menu is used in a method";
TYLE DIALOG;

TEMS

néwd,

newdJ

METHOD UIReqgRespCategories

{
LABEL "Request Response Categories";

HELP "This method demonstrates different categories of messages that are passed
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between server and client during a method execution";

DEFINITION

int i, j, k, selection;
add abort method (AbortMethod) ;
//Acknowledgement

ACKNOWLEDGE ("Please hit OK to acknowledge the start of this method");

//_ BO1p
i=5;
PUT_MESSAGE ("i = %{i}"); //Info // A020
3 = 10;
PUT_MESSAGE ("j = %{j}"); //Info // A030
k = i+7;

DELAY (5, "k = %{k}"); //Delay // A040

GET DEV VAR VALUE ("Enter new value for¢the

$[L]1%[U]l {device varl}$[Ul",device varl); //Input // A050

selection = SELECT FROM LIST(YIs the value entered, correct? ", "YES;NO

~.

//selection // A060

if (selection == 1)
{
device vaxd = 0;
abort (.4 //abort --- this will trigger the AbortMethod as well; // A070

}

kS=>k + device varl;

if (k == 1 + 7)
{
display comm status(2);//Error — 2 == "Buffer Overflow" -- HART;
// R080
}
display("Current level is ${process _value}%[U]{process value}!"); // A090

MenuDisplay (MethodMenu, "APPLY; DISCARD", selection); //UIDMessage // A100
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if (selection == 0)

{

i = newl;
j = newd;
ACKNOWLEDGE ("new value of k = %${k}"); // All0
}
ACKNOWLEDGE ("This concludes the method !!"); // A120

METHQD AbortMethod

1ABEL "AbortMethod";

HELP "This is a simple Abort Method";

EFINITION

ACKNOWLEDGE ("Method was aborted due teNa call to abort()"); // BOL1O

METHQD PreEditActionl

1ABEL "Actionl";

HELP "This isw.a simple Pre Edit Warning";

EFINITION

ACKNOWLEDGE ("Do you really want to edit this variable"); // C010

METHOD PostEditActionl

LABEL "Action2";

HELP "This is a simple Post Edit Message";

DEFINITION
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ACKNOWLEDGE ("You actually edited the variable now!!!™); // D010

MENU FDIActions

{

1ABEL "FDI Actions";
HELP "This menu contains methods for verifying FDI UID contents";

TEMS

MethodMenu,

UIRegRespCategories

The ¢xample assumes as a precondition that the‘FDI® Client has already established a Segsion
with the FDI® Server, the user has navigated’to the Device (MyDevice), and the usef has
initiafed the opening of the function group (FDIActions).

The gequence begins with the FDI® Client subscribing to the value of the UID in order to refrieve
the YID content from the FDI® Servér. The FDI® Client adds a monitored item and waits fgr the
user [to provide the initial value,~Fhe sequence is illustrated in Figure B.1 along with the| XML
string that will be returned fromxthe FDI® Server.
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EDI Client EDI Server

AddMonitoredltem(“MyDevice.FDIMethods.UID.value”)

T

|

|

|

|
~

|

AddMonitoredltemResponse(UIDMonitoredltemid)

Update(UIDMonitoredltemld, XMLstring)

Display content of Monitoredltem1

<Window>
<Label>FDI Actions</Label>
<Help>This menu contains methods for verifying FDI (UID contents</Help>
<Items>
<Dialog NodePath="/MethodMenu" >
<Label>MethodMenu</Label>
<Help>This menu is used in a method</Helps>
</Dialog>
<Action>
<Name>UIReqRespCategories</Name>
<Label>Request Response Categories</Label>
<Help>This method demonstrates different categories..</Help>
</Action>
</Items>
</Window>

IEC
Figure B:12 — Action example (step 1)

The FDI® Client interprets thesxXML string and presents the menu to the user as four dction
buttojns with each button containing the text defined in the <Label> element. The FDI® Client
then waits for the user to\select one of the actions.

In th¢ next step of thé example, the sequence begins with the user clicking the action button
(UIR¢gRespCategories ) presented in the menu. The FDI® Client reacts by initiating an |OPC
UA |Call service request (see IEC 62541-4), specifying the OPC UA mgthod
(MyDevice.AgtionSet.InvokeAction) and the EDDL method (UIReqRespCategories). The [FDI®
Server responds by locating the EDDL method and initiating execution of it. The FDI® Sgerver
respgnds, with a unique node Id (Action Nodeld1) that represents the running method. The|FDI®
Clie ing-the d. —The
Server provides the current value of the method as any XML string. The initial value of this XML
string indicates that the method has started. The sequence of this step is illustrated in
Figure B.2.

a a¥a o-lhe a0 Nne - methoaga a¥la No noade-ld A\ onNoaald = a¥a)
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FDI Client

FDI Server

Click Action Button

I
|
>_1_ Call(MyDevice.ActionSet.InvokeAction, “UIReqRespCatagories”) |

CallResponse(ActionNodeld)

|
|
} AddMonitoreditem(ActionNodeld.value)
|

In th
The
user

AddonitoredltemResponse(ActionstateNodeld)

Update(ActionStateNodeld, XWstring)

Update User Interface

<ActionRequest>
<ActionState>Running</ActionStaté>
</ActionRequest>

Figure B.13 — Action example (step 2)

IEC

b next step of the example, the method hias run up to the "ACKNOWLEDGE" statement.
FDI® Server processes the statement by\setting the ActionNodelD value to indicate t
acknowledgement is needed beforesthe method can continue. The change to the

hat a
alue

results in the FDI® Server issuing a subse¢ription update. Upon receiving the value updatg, the

FDI®

a diaJog to present the message received in the value update also with an OK button.

The
Resp

The

The s

equencelof-this step is illustrated in Figure B.3.

Iser reads the messagé and presses the OK button resulting in the FDI® Client issu
ondAction method call to the FDI® Server.

FDI® Server, receiving the RespondAction call, continues the execution of the metho

Client detects that an acknowledge request is pending. The FDI® Client reacts by opg¢ning

ing a

.
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<ActionRequest>
<ActionState>WaitingForFeedback</ActionState>
<AcknowledgementRequest>
<Message>Please hit OK to acknowledge the start of this method</Message>
</AcknowledgementRequest>
</ActionRequest>

FDI Client EDI Server

Update(ActionStateNodeld, XMLstring)

T T

| |

| |
s ey

Display Dialog with Message Te)&i OK buton

(-

Call(MyDevice.ActionSet.RespondAction, XMLString)

|
>

CallResponse()

T
|
|

<ActionResponse> <AcknowledgementRespdnse /> </ActionResponse>

|
|
|
|
|
|
|
}
|
} Click OK Button
|
|
|
|
|
|
|
|
|

IEC
Figure B.14 — Action example (step 3)

In the next step of the example, the method has justexecuted the "ACKNOWLEDGE" statement
and ip about to execute the two "PUT_MESSAGE".statements and the "DELAY" statement]| The
FDI®|Server processes these statements by @etting the ActionNodelD value to indicat¢ the
notifications. Each statement will generate avalue change and be delivered to the FDI® Client.
The [FDI® Client reacts by showing the* message text in an appropriate user intefface
component. The sequence of this stepiis-illustrated in Figure B.4.
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In th
(devi

valug to indicate the data‘input request. The FDI® Client reacts to the value update by op

a dia
step

T

Display Message Tex

| Update(ActionStateNodel MLstring)

Display Message Text

Update(ActionStateNodeldy XMLy{ing)

Display Delay Message\['ext

i

<ActionRequest>
<ActionState>Runhing</ActionState>
<DelayMessageRequest>
<Message>k.= 15</Message>
<SecondsoWait>5</SecondsToWait>
</DelayMessageRequest>
</ActidnRequest>

Figure B.15 — Action example (step 4)

e next step of the example, the method requests the user to input a value fo
ce_var1) variable. The FDI® Server processes this statement by setting the ActionNg

log, showing the message text and preparing to accept user input. The sequence o
s illustrated in Figure B.5.
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<ActionRequest> <ActionRequest>
<ActionState>Running</ActionState> <ActionState>Running</ActionState>
<InfoRequest> <InfoRequest>
<Message>j = 10</Message> <Message>i = 5</Message>
</InfoRequest> </InfoRequest>
</ActionRequest> </ActionRequest>
FDI Client FDI Server
I I
1 I
| Updat&Acti\onStateNodeld, XML%tring) |
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<In

<l

<ActionRequest>
<ActionState>WaitingForFeedback</ActionState>

putRequest>

nputValue>

<Label>device vari</Label>
<InitialValue><Integer>123</Integer></InitialValue>
<Type>

<NumericType>

<DataType>SignedInteger</DataType>

<Units>constUnit</Units>
<ListOfRanges>

<Prompt>Enter new value for the device var1 constUnit</Prompt>

E

<

</Aq

<Range>
<MinimumValue>

<Integer>-127</Integer>

</MinimumValue>
<MaximumValue>
<Integer>127</Integer>
</MaximumValue>
</Range>
</ListOfRanges>
<ListOfPresetValues>
<PresetValue>
<Value>
<Integer>123</Integer>
</Value>
<Label>label</Label>
</PresetValue>
</ListOfPresetValues>
</NumericType>
/Type>
InputValue>

</IpputRequest>

tionRequest>

EDI Client

FEDI Server

Enter Datavand
Click OK_Button

‘ Update(ActionStateNodeld, XMLstring)

T

|

|
L

Display Input Dialog

Call(MyDevice.ActionSet.RespondAction, XMLString)

CallResponse()

<ActionResponse>
<InputResponse>
<InputValue>
<Integer>42</Integer>
</InputValue>
</InputResponse>
</ActionResponse>

Figure B.16 — Action example (step 5)
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In the next step of the example, the method requests the user to verify the value that was
inputted for the (device_var1) variable. The FDI® Server processes this statement by setting
the ActionNodelD value to indicate a response is needed. The FDI® Client reacts to the value
update by opening a dialog, showing the message text and preparing to accept a response from
the user. The sequence of this step is illustrated in Figure B.6.

<ActionRequest>
<ActionState>WaitingForFeedback</ActionState>
<SelectionRequest>
<Prompt>Is the value entered, correct? </Prompt>
<ListOfOptions>
\JPLIUII
<ldentifier>0</Identifier>
<Label>Yes</Label>
</Option>
<Option>
<ldentifier>1</Identifier>
<Label>No</Label>
</Option>
</ListOfOptions>
</SelectionRequest>
</ActionRequest>

FDI Client FDI Server

I

|

|
1

‘ Update(ActionStateNodeld, XMLstring)

<ActionResponse>
<SelectionResponse>
<ldentifier>1</Identifier>
</SelectionResponse>
</ActionResponse>

|

|

|

|

} Risplay Input Dialog

} Click Yes Button

} | Call(MyDevice.ActionSet.RespondAction, XMLString)
|

} CallResponse()
|

|

|

|

|

|

|

IEC

Figure B.17 — Action example (step 6)
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Annex C
(informative)

Typical FDI® Client use cases

General

Annex C describes how typical FDI® Client use cases could be implemented.

Cc.2

In Clause C.2, the term bulk operation is understood as applying the same operation‘itera
to a group of Devices. If the group of Devices consists of Devices of different Deyice Typ|
ndition is the clarification of what the "same" operations are with respec¢t-to the different

precq
Devi

Bulk pperations can be performed by an FDI® Client or by a UIP. In case of a UIP, the gro

devig

these.

NOTE|

First
implg
the G
readi

methppds in one service call. See IEC 6254 1<4 for details.

C.3

Thej
Clie

the U
to ke

In thi
to th
End§
the d

Bulk operations

e Types.

es shall be a subset of the Device and its sub-devices becausela UIP has only acce

of all, an FDI® Client has to give the user the ability to define a group of Devices. T

ng and writing of multiple parameters i@’;one service call as well as invoking se

Progress bar support

ollowing is an example of.a UIP using the Progress Bar functionality provided by the
t (see Figure C.1). In this'example, the user initiates some operations by interacting
IP’s user interface. The UIP initiates the operation and uses the progress bar functio
ep the user informed 'of the progress (see 5.2.2.10 and 5.2.2.11).

5 example, the FDI® Client opens a small dialog window to present the progress inform
e user. OQnce' the UIP informs the FDI® Client that the operation is complete, vi
howProgressBar service (see 5.2.2.12), the FDI® Client prompts the user before cl
ialog to~ensure the user has seen the 100 % completion of the operations.

ively

es, a

up of

ss to

The following description only refers to an FDI® Client. The alderithm is the same for a UIP besidgs the
abovefmentioned restriction.

his is

mentation specific and outside the scope of this'document. The FDI® Client can then use
PC UA services to apply the same operation.fo these Devices. For that, OPC UA supports

veral

FDI®
with
nality
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EDI Client uIp
| !
| Initiate some operation via interaction with UIP’s user interface }
| . >
| T
‘ ‘ (3 = ”
} Display Progress Bar L< ShowProgressBar(“Starting”)
|
} Update Progress Bar < UpdateShowProgressBar(“Running”, 5%)
|
} _Lpdate Pragress Bar UpdateShowProgressBar(“Running”, 10%)
B =
| [
| .
|
| e T o
} Update Progress Bar < UpdateShowProgressBar(“Finishing”, 95%)
|
} Prompt User EndShowProgressBar(“Complete”, 100%)
= ¢ L
|
! Close Prompt }
| > |
|
} Close Progress Bar Display |
I
|
|

IEC

Figure C.1 — Progress bar‘support
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI®) -
Part 2: Client

FOREWORD

2023

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, comyj
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’jnterna
coloperation on all questions concerning standardization in the electrical and electronic fields. o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
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préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Intérhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement betwgen the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna
copsensus of opinion on the relevant subjects since each technical commitiee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international\use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for,the<“way in which they are used or fd
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationak Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anl IEC Publication and the corresponding national or fegional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pdyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

At{ention is drawn to(the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall nét be held responsible for identifying any or all such patent rights.
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This third edition cancels and replaces the second edition published in 2021. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added interactive transfer to device;

b) corrected ListOfInputArguments.
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The t
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FIELD DEVICE INTEGRATION (FDI®) —

Part 2: Client

1 Scope
This the FDI®1 . nt use
casef. The overall FDI® architecture is illustrated in Figure 1. The architectural components
that are within the scope of this document have been highlighted in this figure.
User Interface £
Description _LEDIPackage
FDI Package
FD] Client D_ev_i(_:e Intzf‘fearce Busin_ess Intliifearce
Definition Description L3 Plug-in
uID

STy

FDI Server

|
v

Proce

User Interface

Services
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Business
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OPC UAfServices

User Interface Services

0

-~~~ J
C Platform Ul Services )
(Drawing, Input Devices) | System Services |
A
) OPC UA|
|4 Services|
OPC UA Client OPC UA o

S System
|

L Communication icati
YN <> Communication
) Hardware Server %
Specified by thissdecument S~ Data [
PR
Specified byrother parts of this series Store <

Not spécified by this document

IEC

Figure 1 — FDI® architecture diagram

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.

1

FDI® is a registered trademark of the non-profit organization Fieldbus Foundation, Inc. This information is given
for the convenience of users of this document and does not constitute an endorsement by IEC of the trademark
holder or any of its products. Compliance does not require use of the trade name. Use of the trade name requires
permission of the trade name holder.
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For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61804-3, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) - Part 3: EDDL syntax and
semantics

IEC 61804-4, Devices and integration in enterprise systems — Function blocks (FB) for process
control and electronic device description language (EDDL) - Part 4: EDD interpretation

IEC 6244 3-3:

System security requirements and security levels

IEC 62541-3, OPC Unified Architecture — Part 3: Address Space Model

IEC 6$2541-4, OPC Unified Architecture — Part 4: Services

IEC 62769-1, Field Device Integration (FDI®) — Part 1: Overview

IEC 62769-3, Field Device Integration (FDI®) — Part 3: Server

IEC 62769-4, Field Device Integration (FDI®) — Part 4: FDI®Packages

IEC 62769-5, Field Device Integration (FDI®) — Part 5£FDI® Information Model

IEC 6¢2769-6 (all parts), Field Device Integration (EDI®) — Part 6: FDI® Technology Mappings

ISO/IEC 10918-1, Information technology —"Digital compression and coding of continuousttone
still images: Requirements and guidelines

ISO/IEC 15948, Information technelogy — Computer graphics and image processing — Poitable
Network Graphics (PNG): Functional specification

ISO $39, Language codes
ISO 3166, Country codes
IEEE| Std 754, JEEE Standard for Floating-Point Arithmetic

IETF|RFC-2083, PNG (Portable Network Graphics) Specification Version 1.0

IETFLREC ’ZﬂRR, Tngo for the ldentification of | anguages

3 Terms, definitions, abbreviated terms, acronyms and conventions

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62769-1 and the
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp


https://www.electropedia.org/
https://www.iso.org/obp
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3.1.1 Terms used for Services

3.1.1.1
Locking Services
set of Services through which access to a Device is controlled

3.1.1.2

Device Model Services

sub-set of the Device Access Services through which a UIP can access the information of a
Device

3.1.13
Dire¢t Access Services
sub-get of the Device Access Services through which a UIP can directly access a Device

3.1.2 Terms used for Device Access Services

3.1.2(1
Attribute
information element of a Node

Note 1 to entry: Some Attributes exist for all NodeClasses and some are specific to a given NodeClass.

Note 4 to entry: Supersedes the definition given in IEC 62769-1.

3.1.2.2
Device Model
hierarchy of Nodes that represents an existing Device

3.1.2/.3
Nodé¢
elemgnt in the Device Model that can be-addressed via the Device Access Services

Note ] to entry: Supersedes the definition'given in IEC 62769-1.

3.1.2.4
Nodé¢Class
eithef an Object or a Variable

Note 1 to entry: Supergedes the definition given in IEC 62769-1.

3.1.2,5
Objepct
instapce ofthe Object NodeClass

Note 1 te'entry: Supersedes the definition given in IEC 62769-1.

3.1.2.6
Variable
instance of the Variable NodeClass

Note 1 to entry: Supersedes the definition given in IEC 62769-1.
3.2 Abbreviated terms and acronyms

For the purposes of this document, the abbreviated terms and acronyms given in I[EC 62769-1
and the following apply.
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UTC Coordinated Universal Time
XML Extended mark-up language

3.3 Conventions

Conventions for service definitions are identical to IEC 62541-4.

Basic data types used are defined in IEC 62541-3.

"Pargmeter" is always an Information Model Parameter. "parameter” is the general use, g
word| If ambiguous, additional context is given.

Capifalization of the first letter of words is used in the I[EC 62769 series to emphasize an
definpd term.

4 Qverview

An FDI® Package provides the necessary information for a Device\Type to allow managin
Devig¢e within the system. It is provided by a device vendor and\deployed in an FDI® Sery
can ¢ontain two types of user interface components that are‘available to the FDI® Clie
displaty to a user. An FDI® Package can contain only one type or both types. The two type
referfed to as User Interface Plug-ins and User Interfacé/Descriptions.

A Usgr Interface Plug-in (UIP) is an executable element. A UIP is provided by an FDI® Pad
and transferred to the FDI® Client by the FDI® Server. A UIP provides a set of UIP Services
the FDI® Client uses to initialize and interact with the UIP.

NOTE[1 IEC 62769-6 series defines application pragramming interfaces for the services described in this docy

User|Iinterface Descriptions (UIDs) are defined using EDDL. A UID is provided to the FDI® (
by the FDI® Server. The FDI® Client-uses the UID Interpreter to interpret and execute the
A UID can make use of other UiD"and UIP components as subcomponents in order to pr
a modular approach and make.the best use of both descriptive and executable user inte
elements.

NOTE|2 UIPs can make-lUse of other UIPs but not of other UIDs.

The FDI® Serversmakes UIDs and UIPs available to the FDI® Client via the Information M
The Information’Model organizes the UIDs and UIPs by Device Type.

The FDI® Glient provides the execution environment for UIPs. The FDI® Client loads the
from [the FDI® Server.

f the

FDI®

g the
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nt for
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kage
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UID.

bvide
rface

odel.

uIP

The FDI® Client’'s UIP execution environment consists of the following sets of services that are

made available to the UIP:

e Device Access Services;

e Hosting Services;

e User Interface Services;

e Printing Services (if available in the hosting environment).

NOTE 3 It is implementation specific whether different UIPs get the same or different interface instances to access
these services. The only requirement is that there is no side-effect if two UIPs use the same instance of an interface.

Similar to the FDI® Client, each UIP shall also provide a set of services (UIP Services) by which

the FDI® Client activates, controls and shuts down UIPs (see 6.1).
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The Device Access Services enable interaction between the UIP and the FDI® Server-
maintained Information Model. The FDI® Client takes care of the interaction with the FDI® Server
freeing the UIP to focus on the application level only.

UIP access to the Information Model (IM) via the Device Access Services is restricted to the
Device and its sub-devices.

The Hosting Services are provided by the FDI® Client for use by the UIP. The Hosting Services
include services related to the FDI® Client allowing the UIP to acquire information about the
environment.

The User Interface Services provide the means by which the UIP accesses the user intefface
servites of the underlying operating system. These services provide access to the scfeen,
keybpard, mouse, and other operating system resources. The User Interface ;Services are
definpd by the chosen implementation technology and therefore no additional(definitions are
inclugled in this document (see IEC 62769-6 series for the individual technologies). UIPs|shall
use the Hosting Services to display message boxes or progress bars and'shall never use
comparable services provided by the underlying operating system.

Therg¢ are no printing services provided by the Client. If a UIP needs to generate a printqut, it
accegses the printing services of the underlying operating system. No additional definitions are
incluged in this document.

The FDI® Client uses the culture setting of the currently’ signed-in user for the exedution
envirpnment of the UIP. It uses the culture when creating OPC UA Sessions and it sets the
culture for each thread it creates. UIPs shall take cafe for culture setting in all threads thaf they
create.

The FDI® Client provides a UID Interpreter thatis used to interpret and execute UIDs. The UID
XML |Schema is defined in this document (seé Annex A).

Business Logic is executed in the EDI® Server. Some Business Logic can be exposed tp the
FDI®|Client as Actions (see Clause‘7) and can be triggered by FDI® Clients.

5 EKDI® Client

5.1 Device Access _Services
5.1.1 General

The Pevice.Access Services provide access to both the online and offline information| of a
Devige or-its components as defined by the FDI® Package, in particular for

e bfowsSing the Device Model,

e reading / writing of data and subscribing to data changes,
e controlling access to the Device, and

o directly communicating with the Device.

The scope for the Device Access Services will be a Device, Block, or Communication Server to
which the UIP is assigned. The FDI® Client is expected to map the Device Access Services to
OPC UA services provided by the FDI® Server.

The main Services are the Device Model Services to view and access Parameters. The Locking
Services are used to control simultaneous access to a Device. The Direct Access Services allow
a UIP to communicate with the Device.
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Whether and how the different services are mapped to real interfaces is defined in the
IEC 62769-6 series for the individual technologies. IEC 62769-6 series also specifies how
interfaces are obtained.

5.1.2 Device Model

The Device Model defines the structure of all data that are available to a UIP. It is confined to
a single device instance. The entities in the structure (Parameters, Images, and Documents)
are built from FDI® Package information. User interface elements, like Menus, Graphs,
Waveforms, are not part of the UIP Device Model.

All Dlevice elements are organized as a defined hierarchy. The root of the hierarchy ¢gn be
eithef a Device or a Block subject to where (by which MENU) the UIP is referenced in the|User
Interface Description of the FDI® Package (see IEC 62769-4). The Nodes in the hiérarchly are
eithef Objects or Variables, where the main difference is that Variables provide a lue.
Figurde 2 illustrates the overall structure of a Device. Figure 3 shows the structure’of a bigck in

more| detail. The elements that will really be available depend on the contents of the resp¢dctive
FDI®|Package. Regular rectangles represent Object Nodes while the ones with rounded cofners
reprgsent Variable Nodes. These NodeClasses are defined in 5.1.3. The top left Node i the
root Node. The single hashed lines define the parent-child relationsHip in the hierarchy. As an
exanjple, the children of Device1 in Figure 2 are ParameterSet{-imageSet, Documentation,
Blocks and SubDevices. The children of /SubDevices/Device_#b/ImageSet are Image_1 and
Image_2.
Device1
L Modular
H ParameterSet | ‘ SubDevices ‘ Device
-
——+{ Device_1b
H—| ImageSet |
Param_1
-+ Documehtation | I
fmoge 2
Document_1D
Document_ZD
= Blocks Block-Oriented
Device

IEC
Figure 2 — Overall structure of a Device

Names that are in normal font are defined by the Device Access Services; names in italics are
just place-holders for the real names as defined in the FDI® Package.
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Blocks

ParameterSet

- Param_2 )

IEC

Figure 3 — Structure of Blocks

)
)

Eachl Node in the hierarchy is uniquely qualified with its pathname. This pathname|i
concgtenation of the individual Node Name Attributes. The separator is-"*/.

EXAMPLE The following examples illustrate qualified pathnames:

/
-- the root Node (here "Device1")

/ParameterSet/Param_2 -- a Variable Nodg

/SubDevices/Device_1b/ImageSet/Image_1 -3 a’picture

Certgin Variables in the FDI® Package may be.tagged as "private" meaning they are[non-
browpable. Though they are non-browsablethey exist in the Device Model and can be
addrg¢ssed with their pathname.

5.1.3 Node model
5.1.3.1 General

The information of a Device is organised as a hierarchy of Nodes. Each Node is either an Opject
or a Variable. Both Object.and Variable are derived from the BaseNodeClass, as illustrated in
Figure 4.

BaseNodeClass

1

Object

Variable

IEC

Figure 4 — Device Model NodeClasses

5.1.3.2 BaseNodeClass

This is the abstract parent NodeClass for Object and Variable Nodes. The BaseNodeClass
Attributes are shown in Table 1. The Attributes of this NodeClass are available in both Object
and Variable NodeClasses.
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Table 1 — BaseNodeClass Attributes

Attribute Datatype Description
NodePath String Qualified path of the Node in the Device Model.
This Attribute is returned by the Browse Service and cannot be read or
written.
Name String Name of Node according to device specific documentation.
Label LocalizedText Human readable label of the Node.
Description LocalizedText Human readable help string describing the Node.

(Optl JIIG:)

Addifional Attributes will be available for derived NodeClasses. For example, aMariabl¢ will

have

Attributes that define the DataType and the AccessRights.

5.1.313 Object NodeClass
Tabl¢ 2 contains the list of Attributes for Objects beyond those~inherited from the Base
NodgClass:
Table 2 — Object NodeClass Attributes
Attribute Datatype Description
LockledStatus Boolean This Attribute when "true" indicates that this Object is currently locked.
The service result code Bad_Attributelnvalid defines that locking is not
supported for this Object at all.
5.1.3.4 Variable NodeClass

5.1.3.4.1 General

Varig
that

documents, the Name Attribute will consist of the filename including the extension that ca
to identify the doCument type. FDI® supports ".pdf" and ".txt". For the representatipn of
imaggs, see 5.1.3.4.2;

used

Tabl
Bas

represent images or documents the system will provide them as a ByteString

3 contains* the list of Attributes for Variables beyond those inherited from
NodeClass:

bles are used to represenf.Parameters, images and documents. When reading Variables

For
n be

the
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Table 3 — Variable NodeClass Attributes

Attribute

Datatype

Description

Value

Variant

The value of the Variable as returned from the device (i.e. without
applying the ScalingFactor). The Variant is specified in 5.1.9.4.

Data

Type

UInt32

The DataType Attribute specifies the data type of the Value Attribute.

One of the data types specified in 5.1.9. IEC 62769-6 series specifies
the assignment of unique identifiers to each type.

ValueRank

Int32

Indicates whether the Value Attribute is an array. It may have the
following values:

>1 (MoreDimensions) — the value s an array with the speciiie
number of dimensions.

1 (OneDimension) — the value is an array with one difmensior].

0 (OneOrMoreDimensions) — the value is an arrayywith one o
more dimensions.

=

-1 (Scalar) — the value is not an array.

-2 (Any) — the value can be a scalar or,an’array with any numper
of dimensions.

-3 (ScalarOrOneDimension) — the-value can be a scalar or a gne
dimensional array.

Arra

(opti

Dimensions

bnal)

Ulnt32(]

Specifies the length of each dimension for an array value. The
Attribute is intended to describevthe capability of the Variable, no
current size.

—

he

The number of elements,'shall be equal to the value of the ValueRank
Attribute. Shall be nallNf ValueRank <= 0.

A value of 0 for anlindividual dimension indicates that the dimensjon
has a VariableMength. For example, if a Variable is defined by thd
following C apray:

Int32 myArray[346];

thencthis Variable’s DataType would point to an Int32, the Variablg’s
ValueRank has the value 1 and the ArrayDimensions is an array With
one entry having the value 346.

Accs

ssRights

Byte

The access rights for the Value.

An enumeration with one of the following values:
NONE_0
READ_1
WRITE_2
READORWRITE_3

o

The Variable value cannot be accessqg
The value of the Variable may be read
The value of the Variable may be writ{en

The value of the Variable mgy be
read or written

User

AccessRights

Byte

This Attribute specifies the access rights to the Value for the currently
authenticated user. They may be less than the potential access
rights. The same enumeration as for AccessRights is used.

Scal

ngrd4acior

(optional)

poubie

This Attribute specifies a suggested scating factor:

Note that the Value Attribute contains the raw value returned from the
device. It is assumed, that the (raw) value is multiplied by this factor
before being displayed.

EngineeringUnits

(optional)

EUlInformation

EngineeringUnits specifies the units for the value (e.g., degree
Celsius, hertz, seconds).

See 5.1.9.3.8 for the definition of the EUInformation data type.
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Attribute Datatype

Description

Attributes for analog Variables

(Variables that represent continuously-variable physical quantities (e.g., pressure, temperature)).

EURange Range([]

(optional)

Defines one or more value ranges likely to be obtained in normal
operation. They are intended for such use as automatically scaling a
bar graph display.

Sensor or instrument failure or deactivation can result in a returned
item value that is actually outside this range. UIP software shall be
prepared to deal with this.

See 5.1.9.3.7 for the definition of the Range data type.

Ranges-mav change duringoperationfor example by changing-the
=) ’4 4 S ™ Y AR

operation mode of an instrument.

Like the Value itself, Ranges are always unscaled (i.e. without
applying the ScalingFactor).

Attriputes for discrete (enumerated) Variables
(for ¢lata that may take on only a certain number of possible values (e.g., OPENING, OPEN, GLOSING,

CLOBED).

CurrentLabel String Enumerated Variables expose the current ndmeric state in their Vfalue
Attribute.The CurrentLabel Attribute providés the name of the curfent
enumeration value.

EnumValues EnumValuesType[] | EnumValues is an array of {State\lalue; Enumeration Name, and Help

Information}. See 5.1.9.3.9 for the.définition of this type. FDI®
Clients/UIPs can read this AttribGté in advance and store it for logkup
of name or help when they receive the numeric representation.

Attriputes for bit-enumerated Variables
(for gata that represent a bit mask).

OptignNames String][]

Bit-enumerated \lariables transmit a bit mask encoded in an unsigned
integer of a length\that is sufficient to represent all bits.

The OptionNames Attribute provides a human-readable
representation for each valid bit of the bit mask.

The order of the bits of the bit mask points to a position of the arrpy
of Strings in the OptionNames Attribute, i.e., the first bit points to|the
first entry in the array, and so on.

The array contains an empty String for each bit that has no specific
meaning.

5.1.3.4.2 Representation of images

All inpages have the.DataType and are transferred as a ByteString. FDI® supports three image
formats. To identify~the format of the image provided in the ByteString, the initial bytes hajve to

be parsed as_shown below.
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Image type Description

GIF

Defines an image in GIF (Graphics Interchange Format). GIF is specified in

Byte 1 [2 3

Hex |47 |49 |46

http://www.w3.org/Graphics/GIF/spec-gif89a.txt . The first bytes of a GIF image are as follows:

JPG Defines an image in JPG (Joint Photographic Experts Group File Interchange Format). JPG is
defined in ISO/IEC 10918-1. The first bytes of a JPG image are as follows:
Byte 1 2 3 4
Hax EE_DS FEEQ
PNG Defines an image in PNG (Portable Network Graphics format). PNG is defined in
IETF RFC 2083 and ISO/IEC 15948. The first bytes of a PNG image are as follows:
Byte 1 2 3 |4 5 6 7 |8
Hex (89 |50 4E |47 |0D |0A 1A 0A
5.1.34.3 Representation of records
A Vdriable hierarchy is used to represent EDDL RECORD ,Rarameters. The root Vaiiable

repreg
MEM
to an

EDDL VARIABLE.).

sents the record itself. It will have component Variables that represent the EDDL RECIORD
BERS (the MEMBERS of an EDDL RECORD are defined in EDDL by means of a referjence

An example of how a record is represented in the Device Model is shown in Figure 5.
HARAMETERS
{ Some
Param A, recl ; Device
Param B, rec2 ;
*ﬁ ParameterSet
HECORD recl REGORD rec2
:
{ {
LABEL "Recl"; LABEL "Rec2";
MEMBERS MEMBERS
{ { X
X, x menberl ; X, X member?; (AccessLevel=Read)
Y, y membérl; Y, y member?;
} }
} } Y
(AccessLevel=Write)
VARIABEEAMX memberl VARIABLE x member?2
{ { -
LABEL "X"; LABEL "X";
LYPE FLOAT; TYPE FLOAT;
HANDLING READ; HANDLING READ; Param_B
} }
VARIABLE y memberl VARTABLE y member? X
{ { - (AccessLevel=Read)
LABEL "y"; LABEL "Yy";
TYPE ENUM (1) TYPE ENUM (1) ; Y
HANDLING WRITE; HANDLING WRITE;
} }

Figure 5 — Example: Variable hierarchy representing a RECORD

IEC
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The Name and Label Attributes of the root Variable are set to the name of the RECORD and
the LABEL Attribute, respectively. The DataType Attribute of the "root" Variable is Variant. The
ValueRank Attribute is used to specify that the Value contains an array. The Value Attribute
represents the values of all members in the order as defined for the RECORD. According to the
example in Figure 5, the first variant will be a FLOAT and the second will be an ENUM.

For each component Variable that represents an EDDL RECORD MEMBER,
o the Name Attribute is set to the identifier of the corresponding EDDL VARIABLE,
e the Label is the LABEL Attribute of the corresponding EDDL VARIABLE,

o the Description s the HECP Attribute of the corresponding EDDE VARTABLE, and——
o the AccessRights Attribute is derived from the EDDL HANDLING Attribute.

Eachl member of the record can be accessed with its pathname as specified above. Broysing
can glso be used.

EXAMPPLE Example of a pathname: /ParameterSet/Param_A/X.
5.1.34.4 Representation of arrays, and lists of members with simple data types

A single Variable will represent an EDDL VALUE_ARRAY or LIST item when the data type of
the rg¢ferenced array element has a simple data type.

The DataType Attribute is set to one of the base data types(see 5.1.9.2).

The YalueRank Attribute is used to specify that the:Value contains an array. In case of an EDDL
VALUE_ARRAY, the number of elements is exposed via the ArrayDimensions Attribute. Ip the
case|of an EDDL LIST, the number of elements is unspecified since the size can chiange
dynamically.

5.1.314.5 Representation of arrays;“and lists of RECORDs

Valu¢ arrays or lists of non-simple EDDL Parameters will be represented as an array of Valjiable
hierarchies. Figure 6 shows the(EDDL sample code of a VALUE_ARRAY of RECORDs an(d the
corrgsponding Variable hierarchy.

ParameterSet

PARAMETERS
{

Pazam, C, v_arr ;

)

NALUE” ARRAY v_arr

{ va_elem_rec_1
LABEL “V Arr”; B -

TYPE va_elem rec;
NUMBER OF ELEMENTS 2;
T

VARIABLE x member3
RECORD va_elem rec { -

LABEL "X";

{ TYPE FLOAT;
LABEL "VA Element"; HANDLING READ;
MEMBERS }

{
X, x_member3;
Y, y_member3; VARIABLE y member3
} { -
} LABEL  "Y";

TYPE ENUM (1)
HANDLING WRITE;
}

IEC

Figure 6 — Variable hierarchy representing a VALUE_ARRAY of RECORDs
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The Name and Label Attributes of the root Variable are set to the name of the ARRAY and the
LABEL Attribute, respectively. The DataType Attribute of the "root" DataVariable is Variant. The
ValueRank Attribute is used to specify that the Value contains an array. The Value Attribute
represents all VALUE_ARRAY entries. The first Variant corresponds to the first array entry and
so on. Each Variant in turn contains an array. This may either be an array of simple types or an
array of Variants. A RECORD is always represented as an array of Variant.

The VALUE_ARRAY element, which is in fact a RECORD, is represented as a component
Variable hierarchy. The Name and Label Attributes of each root Variable representing a
RECORD are set to the name of the RECORD and the LABEL Attribute, respectively. The array
index (_1, _2) is appended to allow unique identification. Note that the index always begins
with T~

The RECORD MEMBERS are also represented as component Variables as specifigd in
5.1.3/4.3.

Mempers of each record can be accessed with a pathname. Browsing can@lso be used.

EXAMPPLE Example of a pathname: /ParameterSet/v_arr/va_elem_rec_2/Y.
5.1. Services
5.1.4.1 General

All Services specified in this part of IEC 62769 rely on the conventions defined in 5.1.4.2. [They
are sppecified in an abstract manner with request and response parameters in a single tabje.

Progfammatic access to the services may be synchronous or asynchronous (see IEC 627169-6
series for the individual technologies). However, asynchronicity exists to maintain
responsiveness of the User Interface. Seryice execution shall always be assumed be
sequential.

5.1.4.2 Conventions for service. definitions

The pervice specifications use tables to describe service parameters, as shown in Table 4.
Parameters are organised in-this table into request parameters and response parameters

Table 4 — Service Definition Table

Name Type Description
Reqliest Defines the request parameters of the service
simple Parameter Name simple data Description of this parameter
type
constfucted Parameter Name structure Description of the constructed parameter
component Parameter Name structure or Description of the component parameter
simple data
type
Response Defines the response parameters of the service

The Name, Type and Description columns contain the name, data type and description of each
parameter. All parameters are mandatory, although some may be unused under certain
circumstances. The description column specifies the value to be supplied when a parameter is
unused. Parameter names always begin with a lower case character. This allows differentiating
if name and type are the same, for example, name = "nodeld", type = "Nodeld".
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Two types of parameters are defined in these tables, simple and constructed. Simple
parameters have a simple data type, such as Boolean or String.

Constructed parameters are composed of two or more component parameters, which can be
simple or constructed. Component parameter names are indented below the constructed
parameter name.

The data types used in these tables may be base types or service-specific types. Base data
types are listed in 5.1.9. Data types that are service-specific are defined in the parameter table
of the service.

5.1.1.3 Auditing
|

Audifing is a requirement in many systems. It provides a means for tracking activities{that pccur
as part of normal operation of the system. It also provides a means for tracking abngrmal
behayiour. It is also a requirement from a security standpoint.

When an audit trail is maintained by the system, audit trail records for thelWrite Service invioked
by the UIP will be implicitly created by the system.

In addition, UIPs have means for providing additional audit context information for thingg that
the system cannot know:

e They can call the LogAuditTrailMessage service (see'5.2.2.5). This shall be executgd in
particular when the DirectAccess Services are sused. The UIP shall include sufficient
information in the message for precise descriptian of the activity performed.

e They can provide a context text when using,the'Locking Services (see 5.1.7) or the Direct
Access Services (see 5.1.8).

5.1.4.4 Result codes for services and operations

Sevefral of the Device Model Services-(e.g. Read and Write) allow specifying an array of
elements that shall be processed.(The processing of each individual element is callgd an
"opefation”. This is an important_differentiation for error handling as a service executipn is
cons|dered successful even<.ifoindividual operations fail. The following list explaing the
diffefences between the service result code and operation result codes.

e Slervice result code

Iff a service succeeds, the service result code is "Good" and the response parameterg are
valid. If it fails, the result code is any of the "Bad_..." service failure codes defined in Table 5.
In such a ease, an InnerErrorinfo (see 5.1.9.3.4) may be provided as well. Programmatic
apcess toservice failure codes is specific to the technology and may be based on exceptions
gee |EC62769-6 series).

e (peération result code

The result code for each operation is returned as part of the service-specific response
parameters. The status codes for all operation level results are specified in IEC 62769-5.
Each service which returns operation level status codes defines its applicable subset.

Operations can return an InnerErrorinfo with each result code other than "Good" if
returninnerErrorinfo="true” in the service request.

The general structure of the StatusCode used for service results and operational results is
specified in IEC 62769-5.

Table 5 defines result codes for the services. The column Service in Table 5 lists which code
may be returned by which service. Result codes that are specific to an individual service are
also specified with the service.
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Table 5 — Service result codes
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Symbolic id

Description

Service

Bad_AlreadyLocked

The Node is already locked by another FDI®
Client.

InitLock

passed an empty list of operations.

Bad_LockRequired The passed Node is not yet locked. Write, DirectAccess
Bad_MaxAgelnvalid The max age parameter is invalid. Read
Bad_Nodelnvalid The identifier does not refer to a valid Node in the | Browse, InitLock, ExitLock
Device Model.
This result code is used both as service- and as
operation-level result code.
Bad_NothingToDo There was nothing to do because the caller Read, Write, Subscribe,

Unsubscribe

Bad_|

NotSupported

The Service is not supported for the specified
Node or for the Device/Block in general.

Locking, DirectAccess

Bad_|

RequestCancelled

The request was cancelled by Client / UIP.

All

Bad_|

Subscriptionldinvalid

The subscription id is not valid.

Subseribe, Unsubscribe,
DeleteSubscription

Bad_|

Timeout

The operation timed out.

Adl

Bad_|

TooManySubscriptions

The FDI® Server has reached its maximum
number of subscriptions.

CreateSubscription

Bad_JnvalidState The specified Node is in a state that does not Services for Locking
permit this operation.
Bad_[TooManyOperations The request could not be processéd\because it Read, Write, Subscribe
specified too many operations,
Bad_lJnexpectedError An unexpected error occurred: All
UIPs|shall always check the StatusCode,associated with a result before using it. Resultg that
have|an uncertain/warning status associated with them shall be used with care since fhese
results might not be valid in all situdtions. Results with a bad/failed status shall never be @ised.

GetDeviceAccessliInterfaceVersion

5.1.5 Base Property Services
5.1.5,1 Overview

The

5.1.5.2

5.1.5.2.1 Description

This

5.1.5.2.2

Base Property Services provide access to basic Device Access properties.

service returns the version of the interface that the UIP is using.

Parameters

Table 6 defines the parameters for the service.
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Table 6 — GetDeviceAccessinterfaceVersion Service parameters

Name Type Description
Request
Response
version String FDI® Technology Version of the DeviceAccess interface. The format
of the value is xx.yy.zz as defined in IEC 62769-4.

5.1.5.2.3 Service results

Therg¢ are no service results other than the common codes specified in 5.1.4.4.

5.1.5.3 GetOnlineAccessAvailability
5.1.5.3.1 Description

This pervice returns a hint as to whether online access is available jn principle. This is geperal
information. It does not clarify whether online access to a specific deVice is possible.

5.1.5.3.2 Parameters

Tabl¢ 7 defines the parameters for the service.

Table 7 — GetOnlineAccessAvailability Service parameters

Name Type Description
Reqliest
Response
oplineAccess Boolean This value when "false" specifies that online access is not available.
"true" indicates basic availability.

5.1.5.3.3 Servicesresults

Therg are no service results other than the common codes specified in 5.1.4.4.

5.1.6 Device Model Services

5.1.6[.1 Overview

The Device Model Services include:

e Browse,
e Read,
e Write,

e Subscription
— CreateSubscription,
— Subscribe,
— Unsubscribe,
— DeleteSubscription.
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The services provide access to the offline representation and the online representation of the
Device. The online Nodes for a Device are always present. However, access to data that require
communication may be rejected with proper status codes such as Bad_NotConnected.

NOTE The online model does not contain SubDevices. If the UIP uses a path that includes SubDevices to access
an online Node, this path will be evaluated in the offline hierarchy.

Cancel services are available for Browse, Read, and Write. The exact definition and mechanics
depend on the technology used for the implementation of these services.

5.1.6.2 Browse

5.1.6/.2.1 Description

Browjses a single level in the hierarchy in the Device Model and returns Attributes for-all chijdren
of thg specified Node.

5.1.6.2.2 Parameters

Tabl¢ 8 defines the parameters for the service.

Table 8 — Browse Service parameters

Name Type Description
Reqliest
npdeToBrowse NodeSpecifier The identifier of the/Node to be browsed. See 5.1.9.3.2 for the

definition of the NodeSpecifier type.

Response
bjowseResult[] structure List of Nodes that are on the next level down in the hierarchy. Fof
eachiNode the following Attributes will be returned.
nodePath String See BaseNodeClass in 5.1.3.2.
name String See BaseNodeClass in 5.1.3.2.
label LocalizedText See BaseNodeClass in 5.1.3.2.
5.1.6/.2.3 Servicelresults

No specific Service -result codes are defined for Browse. Common StatusCodes are defined in
5.1.4/4.

5.1.6.3 CancelBrowse

5.1.6-3-1+—Desect ;pt;uu

Calling CancelBrowse indicates that the UIP has no further interest in the results of this service.
Execution will be stopped when possible.

Cancel is a suggestion to the system. Due to asynchronous execution, the service can already
be fully or partially completed.

5.1.6.3.2 Parameters

Table 9 defines the parameters for the service.
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Table 9 — CancelBrowse Service parameters

—29_

Name Type Description
Request
serviceld | <technology dependent> The identifier of the service to cancel.
Response
5.1.6.3.3 Service results

No specific Service result codes are defined for CancelBrowse. Successfully cancelled Br
requgsts shall respond with Bad_RequestCancelled. Common StatusCodes-are defin

5.1.4.4.

5.1.6.4
5.1.6.4.1

This service is used to read Attributes of Object or Variable Nodes. UIPs that need to mg
Varigble Attributes for changes shall use the Subscription services instead of Read.

5.1.6.4.2

Read

Description

Parameters

Tablg¢ 10 defines the parameters for the service.

bwse
ed in

nitor
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Table 10 — Read Service parameters

Name Type

Description

Request

returninnerErrorinfo | Boolean

A value of "true" requests error information from calls to an
underlying system to be returned when available.

"false" defines that this information shall not be returned.

attributesToRead[] Structure

The Attributes to read.

node NodeSpecifier

The identifier of the Node that contains the Attribute to read. See
5.1.9.3.2 for the definition of the NodeSpecifier type.

attributeld Attributeld

Numeric identifier of the Attribute to Read. See 5.1.9.3.3.

indexRange NumericRange

This parameter is used to identify a single element of an@tray, g
single range of indexes for arrays. If a range of elemepts is

specified, the values are returned as a composite. The first element

is identified by index 0 (zero).

This parameter is ignored if the specified Attribute’is not an arra
a structure. However, if the specified Attributesis’ an array or a
structure, and this parameter is null, then(all-elements are to be
included in the range.

See 5.1.9.3.6 for a detailed definition.

or

naxAge Uint32

Maximum age of the value to hé, read in milliseconds.

If the FDI® Server has a cached value no older than maxAge, it |
return the cached value rather than requesting a new value from
device.

If maxAge is set ta/0, the FDI® Server shall read a new value fromn

the data source.

Values greaterthan 23" -1 (Ox7fff ffff) are invalid for maxAge.

ill
the

Response

=

dadResult [] DataValue

The StatusCode, Value and timestamps for each Node Attribute
was read. The order of this list matches the order of the
attributesToRead request parameter.

The DataValue is defined in 5.1.9.3.3.

hat

nerErrorinfos [] InnerErrofinfo

=

List of error information from calls to an underlying system. See
5.1.9.3.4.

Matches the size and order of the attributesToRead request
parameter. This list is empty if inner error information was not
requested or if no information was encountered in the processin
the request.

of

5.1.6.4.3 Service results

Table TT defines values for the Service result code. Other common StatusCodes are defined in

5.1.4.4.

Table 11 — Read Service result codes

Result code

Description

Bad_MaxAgelnvalid

The max age parameter is invalid.

5.1.6.4.4 Operation result codes

Table 12 defines values for the operation status code contained in the DataValue of each
readResult element. All operational status codes with their description are in IEC 62769-5.
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Table 12 — Read operation result codes

Result code

Good

Good_LocalOverride

Good_PostActionFailed

Good_DependentValueChanged

Uncertain

Uncertain_NoCommunicationLastValue

Uncertain_LastUsableValue

Uncertain_SubstituteValue

Uncertain_lInitialValue

Uncertain_SensorNotAccurate

Uncertain_EngineeringUnitsExceeded

Uncertain_SubNormal

Uncertain_DominantValueChanged

Bad

Bad_UserAccessDenied

Bad_ConfigurationError

Bad_NotConnected

Bad_DeviceFailure

Bad_SensorFailure
Bad_OutOfRangée
Bad_OutOfSetvice
Bad_Nodelnvalid
Bad(Attributelnvalid

Bad._IndexRangelnvalid

Bad_NotReadable

5.1.6/.5 CancelRead

5.1.6,.5.1 Description

Calling:CancelRead indicates that the UIP has no further interest in the results of this setvice.
Execution will be stopped when possible.

Cancel is a suggestion to the system. Due to asynchronous execution, the service can already
be fully or partially completed.

5.1.6.5.2 Parameters

Table 13 defines the parameters for the service.
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Table 13 — CancelRead Service parameters
Name Type Description
Request
serviceld <technology The identifier of the service to cancel.
dependent>
Response
5.1.6.5.3 Service results
No specific Service result codes are defined for CancelRead. Successfully cancelled Read
requgsts shall respond with Bad_RequestCancelled. Common StatusCodes\.are defingd in
5.1.414.
5.1.6/.6 Write
5.1.6,.6.1 Description

This
allow

Expli
with

The s
Rollb

The

NOTE|

5.1.6

service is used to write values to one or more VariablesY For array values, this service

s writing the entire array, writing individual elements orwriting ranges of elements.

cit locking is required (see 5.1.7). If the Nodeds ‘ot locked, the request will be rejg
Bad_LockRequired.

ervice response is not returned until thewWrite operation has been executed by the syj
ack is the responsibility of the FDI® Client/UIP.

alues shall have the correct data-type.

No automatic data type trans|ation takes place (see Bad_TypeMismatch operation result code).

.6.2 Parameters

Tablg¢ 14 defines the parameters for the service.

pcted

—

em.
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Table 14 — Write Service parameters

the order of processing this list. If the order matters, separate
service requests shall be used.

Name Type Description
Request
returninnerErrorinfo | Boolean A value of "true" requests error information from calls to an
underlying system to be returned when available.
"false" defines that this information shall not be returned.
variablesToWrite[] structure List of Variables to write to. No assumptions should be made about

The order of this list matches the ordef of the variablesToWrite
request parameter.

node NodeSpecifier | The identitier of the Node that contains the Attribute to write. Se¢
5.1.9.3.2 for the definition of the NodeSpecifier type.
indexRange NumericRang See 5.1.9.3.6 for a detailed definition.
e
value Variant Value to write.
Response
writeResult[] Uint32 Status codes for operation results as defined in Table 15.

=

nerErrorinfos []

InnerErrorinfo

List of error information from, calls to an underlying system. See
5.1.9.3.4.

Matches the size androrder of the variablesToWrite request
parameter. This listiiss\empty if inner error information was not
requested or if ne_information was encountered in processing of
request.

5.1.6.6.3

Service results

Therg are no service results other than'the common codes specified in 5.1.4.4.

5.1.6.6.4

All o

Operation result codes

Tablg 15 defines values for the operation status code contained in the writeResult elem
Ierational status cedes with their description are in IEC 62769-5.

Table 15 — Write operation result codes

Result code

Good

Good_PostActionFailed

ents.

Bad

Bad_UserAccessDenied

Bad_Nodelnvalid

Bad_IndexRangelnvalid

Bad_TypeMismatch

Bad_OutOfRange

Bad_NotWritable
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5.1.6.7 CancelWrite
5.1.6.7.1 Description

Calling CancelWrite indicates that the UIP has no further interest in the results of this service.
Execution will be stopped when possible.

Cancel is a suggestion to the system. Due to asynchronous execution, the service can already
be fully or partially completed.

5.1.6.7.2 Parameters

Tablel 16 defines the parameters for the service.

Table 16 — CancelWrite Service parameters
Name Type Description
Reqliest
sérviceld <technology The identifier of the service to cancel,
dependent>
Response
5.1.6.7.3 Service results
No specific Service result codes are defined<for CancelWrite. Successfully cancelled Write

requgsts shall respond with Bad_Request€ancelled. Common StatusCodes are defingd in
5.1.414.

5.1.6.8 Subscriptions
5.1.6,.8.1 Subscription mechanism

Subsgcriptions allow the UIP to receive unsolicited callbacks from the FDI® Client when the
subsgribed Node Attributes change. Subscriptions are a more efficient way to get pefiodic
updates of data than-by-issuing repeated calls to the Read service, i.e., polling. The UIP creates
a sybscription hy -calling the CreateSubscription service (see 5.1.6.8.2). When| the
CreafeSubscription service is called the UIP shall supply a callback parameter with the|UIP-
specffic DataCfrangeCallback service (see 5.1.6.8.6). After receiving the subscription identifier
in the CreateSubscription response, the UIP shall add Node Attributes of interest to the
Subsgription by calling the Subscribe service.

Once the initial values have been reported, the DataChangeCallback service is only called when
Node Attributes change and only the Node Attributes that have changed are reported to the
callback. The UIP controls the maximum frequency at which the callback should be invoked by
specifying a rate in milliseconds.

After Node Attributes have been subscribed, their values cannot be immediately available and
can become available at different times. As such, the initial callback may not include all of the
subscribed Node Attributes. Furthermore, it is possible that the initial update for a subscribed
Node Attribute will return a Bad or Uncertain StatusCode.

Furthermore, the time span between when a change happens and when the callback is invoked
depends on where the information to be changed is maintained. Some values are maintained
by the system, which allows immediate notification; others are located in the physical device so
that communication is required to access it.


https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 © |EC 2023

5.1.6.8.2

5.1.6.8.2.1

CreateSubscription Service

Description

— 35 —

This service is used to create a subscription.

5.1.6

.8.2.2

Parameters

Table 17 defines the parameters for the service.

Table 17 — CreateSubscription Service parameters

Name

Type

Description

Reqliest

r

bquestedUpdateRat

UInt32

The fastest rate, in milliseconds, at which the UIP requég
to be called back with data changes, specified by the
minimum milliseconds to elapse between updates.

Regardless of the requested rate, a_callback only occurg
data has changed.

A rate of "0" indicates that the~caller wants to be notifieg
changes as soon as possiblé-, The service will return thg
fastest possible rate as revisedUpdateRate.

f

of

(o}

ataChangeCallback

DataChangeCallback

Callback for sending-«ddata change updates to the UIP. S
5.1.6.8.6.

The DataChangeCallback is a service implemented and
provided by the UIP.

1%
(]

Resy

onse

=

(S

visedUpdateRate

UInt32

The&“actual rate that the FDI® Server will use, expressed
the minimum milliseconds to elapse between updates (if
data has changed since the previous update).

(]

bscriptionld

Subscriptionld

The callee-assigned identifier for the subscription. The
Subscriptionld type is technology dependent.

5.1.6

Table 18 defines values:for the service result. Common results are defined in 5.1.4.4.

.8.2.3

Service results

Table 18 — CreateSubscription Service result codes

Result code

Description

Bad_|TooManySubscriptions The FDI® Server has reached its maximum number of subscriptions.
5.1.6.8.3 Subscribe Service
5.1.6.8.3.1 Description

This service is used to add one or more Node Attributes to an existing subscription.

Subscribing is permitted for all Node Attributes.

5.1.6

.8.3.2

Parameters

Table 19 defines the parameters for the service.
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Table 19 — Subscribe Service parameters

Name

Type

Description

Request

subscriptionld

Subscriptionld

The identifier for an existing subscription that was returned by
the CreateSubscription service.

returninnerErrorinfo Boolean A value of "true" requests error information from calls to an
underlying system to be passed in DataChangeCallbacks, when
available.
"false" defines that this information shall not be returned.
monitoreditemsToAdd[| | structure The Attributes to add to the subscription.

node NodeSpecifier The identifier of the Node that contains the Attribute to
subscribe. See 5.1.9.3.2 for the definition of the NodeSpecifier
type.

attributeld Attributeld Numeric identifier of the Attribute to subscribe, Sée 5.1.9.33.

indexRange NumericRange This parameter is used to identify a singléelement of an arfay,

or a single range of indexes for arraysclfsa’range of elemenits is
specified, the values are returned as(a,composite. The first
element is identified by index 0 (z€ro):

This parameter is ignored if theSpecified Attribute is not an
array or a structure. Howevér, iif the specified Attribute is ar
array or a structure, and_this,parameter is null, then all
elements are to be included in the range.

See 5.1.9.3.6 for asdetailed definition.

samplinglnterval

Int32

The interval that.defines the fastest rate at which the Attribdte
should be accesSsed and evaluated. This interval is defined
milliseconds.

=}

The value\0 indicates that the FDI® Server should use the
fastestpractical rate.

The value -1 indicates that the default sampling interval defjned
by the UpdateRate of the Subscription is used.

See 5.1.6.8.3.3 for further details on the sampling interval.

ulPHandle

UInt32

A handle (an identifier) provided by the UIP for the subscribed
Node Attribute. This handle will be passed together with thg
data in the DataChangeCallback service so that the UIP caj
easily associate each changed value with the subscribed Node
Attribute.

The uiPHandle is likely an index into a table somewhere. It
does not have to be unique (there could be multiple subscriped
items pointing to the same table entry).

Response

spibscribeResult []

structure

List of results for the subscribed Attributes. The size and orfder
of the list matches the size and order of the

attributesToSubscribe rnqnnef rr_\aramnh::r

statusCode

Uint32

Status code for the respective Attribute to subscribe as defined
in Table 20.

monitoredltemld

UInt32

FDI® Server-assigned id for the subscribed Attribute. This id is
unique within the Subscription and shall be used when calling
Unsubscribe. This parameter is present only if the statusCode
indicates that the Attribute was successfully subscribed.

revisedSamplinglInterv
al

Int32

The actual sampling interval that will be used.

This value is based on a number of factors, including the
capabilities of the underlying system.
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Subscribing will succeed even if the current user is not authorized to access the Node Attribute.
If this is the case, the initial callback will return the operation result "Bad_UserAccessDenied".
Once this denial is cleared away (for instance, after a more powerful user identity is provided),
the UIP will receive data changes for this Node Attribute.

It is possible to subscribe to any Attribute — not just the Value. While it may not make sense for
all Attributes, monitoring of some Attributes provides additional possibilities. Some examples
include:

¢ monitoring the LockedStatus to determine when the lock by some other client is removed;

e monitoring the Currentl abel of Enumerations to receive a displavable name rather than a
Limeric value.

>

5.1.6/8.3.3 Sampling interval

Each| subscribed item is assigned a sampling interval that is either inherited from the
updateRate of the Subscription or that is defined specifically to override that rate. The sampling
interyal indicates the fastest rate at which the value should be sampled_in the device for[data
chanpes.

The gssigned sampling interval defines a "best effort" cyclic rate thatis used to sample the item
from|its source. "Best effort" in this context means that the system does its best to sample at
this nate. Sampling at rates faster than this rate is acceptableibut not necessary to megt the
needs of the UIP. How the system deals with the sampling-rate and how often it actually[polls
its dgta source internally is a system implementation detail. ' However, the time between values
returped to the UIP shall be greater than or equal to the)sampling interval.

The FDI® Client may also specify 0 for the sampling interval, which indicates that the sylstem
shoul|d use the fastest practical rate. It is expegted that systems will support only a limited set
of sampling intervals to optimize their operation. If the exact interval requested by the UIP is
not supported, then the most appropriate_interval as determined by the system will be assigned
and rfeturned to the UIP.

Data|may be collected based on_a sampling model or generated based on an exception-based
model. The fastest supported sampling interval may be equal to 0, which indicates that the|data
item |Js exception-based rathernthan being sampled at some period. When it is exception-based
the underlying system daes .not require sampling.

In m3ny cases, the system has no knowledge of the data update logic. In this case, even thjpugh
the system samples at the negotiated rate, the data might be updated by the underlying syjstem
at a uch slower'rate. In this case, changes can only be detected at this slower rate.

UIPs|should also be aware that the sampling by the system and the update cycle of the device
are Usually not synchronized, which can lead to additional delays.

5.1.6.8.3.4 Service results

There are no service results other than the common codes specified in 5.1.4.4.

5.1.6.8.3.5 Operation result codes

Table 20 defines values for the operation statusCode contained in the results. All operational
status codes with their description are in IEC 62769-5.
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Table 20 — Subscribe operation result codes

Result code

Good

Bad
Bad_Nodelnvalid
Bad_Attributelnvalid
Bad_NotReadable

Bad_UserAccessDenied

5.1.6.8.4 Unsubscribe Service
5.1.6.8.4.1 Description

This pervice is used to unsubscribe to one or more Node Attributes.

5.1.6.8.4.2 Parameters

Tabl¢ 21 defines the parameters for the service.

Table 21 — Unsubscribe Service Parameters

Name Type Description
Reqliest
subscriptionld Subscripti | The identdifier for an existing subscription that was returned by the
onld CreateSubscription service.
monitoredltemlds[ | UInt32 Identifiers for subscribed Attributes that were returned by the
] Subscribe service.
Response
unsubscribeResult[] UInt32 Status codes for operation results as defined in Table 22.
The order of this list matches the order of the monitoredltemlds
request parameter.

5.1.6.8.4.3 Service results

Therg aré no service results other than the common codes specified in 5.1.4.4.

5.1.6.8.4.4 Operation result codes

Table 22 defines values for the operation status code contained in unsubscribeResult. All
operational status codes with their description are in IEC 62769-5.

Table 22 — Unsubscribe operation result codes

Result code

Good

Bad
Bad_UIPHandlelnvalid
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5.1.6.8.5 DeleteSubscription Service
5.1.6.8.5.1 Description

This service is used to delete a subscription. Due to the asynchronous nature of the callbacks,
the UIP can receive additional callbacks for a subscription after the subscription is deleted

5.1.6.8.5.2 Parameters

Table 23 defines the parameters for the service.

Tabte 23— DeteteSubscription Service parameters

Name Type Description
Reqliest
subscriptionld Subscriptionld The identifier for an existing subscription that wasreturned by the

CreateSubscription service.

Response

5.1.6/.8.5.3 Service results

Therg are no service results other than the common¢codes specified in 5.1.4.4.

5.1.6/8.6 DataChangeCallback Service
5.1.6.8.6.1 Description

This service is used for sending data ¢ch@nge updates to the UIP. This service is implemgnted
and provided by the UIP when calling the CreateSubscription service.

Due o the asynchronous naturesof the callbacks, the UIP can receive additional callbacks for
a sulyscription after the subscription is deleted.

5.1.6.8.6.2 Parameters

Tablg 24 defines the parameters for the service.
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Table 24 — DataChangeCallback Service parameters

Name Type Description
Request
subscriptionld Subscriptionld Identifier that was returned by the CreateSubscription service
dataChangeData[] | structure Data that has changed. No specific order of array elements is
ensured.
ulPHandle UInt32 The handle provided by the UIP in the Subscribe service
value DataValue ;?te_bSt?tusCode, Value and timestamps of the subscribed Node
ribute.

The DataValue is defined in 5.1.9.3.3.

n

nerErrorinfos [] InnerErrorinfo List of error information from calls to an underlying system,.S¢€e
5.1.9.3.4.

Matches the size and order of the dataChangeDatacparameter. T
list is empty if inner error information was not requested or if no
information was encountered in the processingof the request.

his

Res|

onse

5.1.6

.8.6.3 Operation result codes

struc
Tabl

TabII 25 defines values for the operation status code contained in the DataChangg

ure of each values element. In addition, all Read operation status codes apply also
12). All operational status codes with their description are in IEC 62769-5.

Table 25 — DataChangeCallback result codes

Result code

Bad_WaitingForlhitialData

Data
(see

5.1.7 Locking Services

5.1.711 Overview

Lock|ng is the means”to avoid concurrent modifications to a Device or a Block and its
Parameters. UIPstshall use the Locking Services before making changes (for example, |write
operations and/Direct Access Services).

The lock always applies to both the online and the offline version.

Whe I iUb;\illg d ?v‘luduial DUVibU, thU iUb;\ app“ca tU thU bUIII}J:UtC db‘vibb‘ (illb:udillu d” |||udu|eS).

Equally, when locking a Block Device, the lock applies to the complete Device (including all
Blocks).

If no lock is applied to the top-level Device (for Modular Device or for Block Device), the Sub-
Devices or Blocks, respectively, can be locked independently.

While locked, requests from other FDI® Clients to write to Parameters, or to perform Direct

Acce

The |

ss, will be rejected.

ock is removed when ExitLock is called.
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5.1.7.2 InitLock service
5.1.7.2.1 Description

InitLock reserves the specified Device or Block. During a lock, other FDI® Clients will not be
able to write to the Parameters of this element. A lock for an element that is already locked by
another FDI® Client will be rejected. A UIP can subscribe to the LockedStatus Attribute in order
to be informed when the lock is removed by the other Client.

FDI® Clients shall allow "nested" InitLock calls from the same UIP. The FDI® Client expects the
same number of ExitLock calls before it actually removes the lock.

FDI®| Clients are responsible for preventing simultaneous locks to a Device or Blogk by
independent components that this Client hosts. Such components include the Client itself,
independent UIPs or the UID Interpreter.

5.1.7.2.2 Parameters

Tablg 26 defines the parameters for the service.

Table 26 - InitLock Service parameters

Name Type Description

Reqliest

npde NodeSpecifier The identifier of the N@de (representing a device or block) to be
locked. See 5.1.9.3%2/for the definition of the NodeSpecifier type.

(o]

ntext String Used to provide.context information about the current activity goin
on in the UIP. This will be used to enhance the Audit Trail.

«Q

Response

5.1.7.2.3 Service results

Tablg 27 defines values for the Service result code. Other common StatusCodes are definfed in
5.1.44.

Table 27 — InitLock Service result codes

Result code Description
Bad [NotSupported The Node does not support locking.
Bad_AIrnndyl acked The Node is nlroady laocked hy anather EDI® Client ar anaother
independent component within the FDI® Client.

5.1.7.3 ExitLock service
5.1.7.3.1 Description

ExitLock removes the lock.

5.1.7.3.2 Parameters

Table 28 defines the parameters for the service.
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Table 28 — ExitLock Service parameters

2023

Name Type Description
Request
node NodeSpecifi | The identifier of the Node (representing a device or block) to be
er unlocked. See 5.1.9.3.2 for the definition of the NodeSpecifier type.
Response
5.1.7.3.3 Service results

Table 29 defines values for the Service result code. Other common StatusCodes are defin
5.1.4/4.

Table 29 — ExitLock Service result codes

ed in

Result code Description

Bad | InvalidState The Node is not locked.

5.1.8 Direct Access Services

5.1.8.1 Overview

Diredqt Access Services provide direct communication with a Device. This can be use
tions that cannot or at least not easily:be“performed through the Device Model Ser\

d for
ices.

Use tases include the transmission of large“data buckets from or to the Device, for example,

histofical data or firmware. The Direct.Aecess Services should not influence the structurg
the dpta integrity of the Device Model~Support of Direct Access Services is mandatory for
Hosts. However, Host Systems shallprovide means to disable/enable Direct Access Ser
on degmand. Commissioning engipeers or plant operators can then disallow the use of [
Acceps in specific scenarios,-This can be temporary or even permanent and might apply {
complete or specific parts of-the plant. Therefore, UIPs shall not depend on the availabil
Diredt Access for the initial setup of a Device (e.g. needed for commissioning).

The following behaviour applies when using Direct Access.

nly one FDI® Client/UIP can use DirectAccess at a given time. While in Direct Ad
ode, other FDI® Clients or OPC UA Clients, or other UIPs or the UID will not be ah
apcess this Device (not even for Reading).

and
FDI®
vices
irect
o the
ity of

cess
le to

o The®Device shall have been locked prior to entering this mode.

e If Variable Attributes can have changed due to DirectAccess, the UIP shall set the

InvalidateCache in the EndDirectAccess argument to "true".
The Direct Access Services include:

e [nitDirectAccess,
e Transfer,

e ExitDirectAccess.

Guideline:

These services are not to be used as alternative to Information Model access. Instead,
DirectAccess is used for the transfer of data that are not reflected in the Information Model.
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5.1.8.2 InitDirectAccess
5.1.8.2.1 Description

This Service initializes the Device for the use of DirectAccess.

5.1.8.2.2 Parameters

Table 30 defines the parameters for the Service.

Table 30 — InitDirectAccess Service parameters

Name Type Description
Reqliest
cpntext String Used to provide context information about the current activity going pn in

the UIP. This will be used to enhance the Audit Trail,

Response

5.1.8.2.3 Service results

Tabl¢ 31 defines values for the Service result code. Other common StatusCodes are definfed in
5.1.44.

Table 31 — InitDirectAccess Service result codes

Result code Description
Bad [NotSupported Dire¢tAccess is (currently) not supported.
Bad [LockRequired The Node has not been locked.
Bad_|InvalidState DirectAccess is already initialized.

5.1.8.3 ExitDirectAccess
5.1.8.3.1 Description

This [Service ends the use of DirectAccess.

5.1.8.3.2 Parameters

Table¢ 32" defines the parameters for the Service.
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Table 32 — ExitDirectAccess Service parameters

Name Type Description

Request

invalidateCache Boolean If "true”, any cached values for Device Parameters will be invalidate

next time they are used again.

d.

This means that these Parameters will be re-read from the Device the

Respormrse
5.1.8.3.3 Service results
Tablg 33 defines values for the Service result code. Other common StatusCodes are definfed in
5.1.44.

Table 33 — ExitDirectAccess Service resulticodes
Result code Description

Bad |InvalidState The device is not in DireetAecess mode.

5.1.8.4 Transfer

5.1.8

This
is prd

Dired
comp
Serv

For g

parameters provide'sufficient information.

5.1.8

Tablg 34(defines the parameters for the service.

.4.1 Description

Service is used to transfer data to and from the Device. The format of send or receive
tocol specific.

t Access by its nature does\not allow automatic generation of Audit Trail informatior
lies with the various regulations. Therefore, UIPs shall invoke the LogAuditTrailMes
ce (see 5.2.2.5) to provide explicit information about what is being transferred.

data

that
sage

ther service calls that affect the Device indirectly via the Device Model (Write), the service

4.2 Parameters

Table 34 — Transter Service parameters

communiction profile-specific XML schema.

Name Type Description
Request
sendData String XML document based on the TransferSendDataT as specified in the

Response

re

ceiveData String XML document based on the TransferResultDataT as specified in the

communiction profile-specific XML schema.
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5.1.8.4.3

Service results

Table 35 defines values for the Service result code. Other common StatusCodes are defined in

5.1.4.4.

Table 35 — Transfer Service result codes

Result code Description

Bad_lInvalidState The device is not in DirectAccess mode.

5.1.9 Data types
5.1.9.1 General
Subdause 5.1.9 specifies the data types used for Service parameters, Variablé values, and the
valugs of other Node Attributes. They may occur either scalar or as an array.
5.1.9,.2 Base data types
Table 36 lists base data types, i.e., types that are typically suppofied native by programming
langyages.
Table 36 — Base data types
DajtaType Description
Boolgan Defines a value that is either "true" or "false.
String Represents text as a series of Unicodejcharacters. The actual string representation depends on
the technology mapping. See IEC 62769-6 series.
ByteBtring A value that is a sequence of Byfe‘values preceded by a 32-bit length.
UtcTjme A DateTime used to define Coordinated Universal Time (UTC) values. All time values are U[TC
values. FDI® Clients shallsprovide any conversions between UTC and local time.
UtcTime is a 64-bit sighed integer that represents the number of 100 nanosecond intervals
since January 1, 16041 It corresponds to the Windows FILETIME.
Int8 A signed integer‘between -128 and 127 inclusive.
Int14 A signed integer between -32 768 and 32 767 inclusive.
Int34 A signedinteger between -2 147 483 648 and 2 147 483 647 inclusive.
Int64 A signed integer between -9 223 372 036 854 775 808 and 9 223 372 036 854 775 807
inclusive.
Byte A value in the range of 0 to 255.
Uint16 An unsigned integer between 0 and 65 535 inclusive.
UInt32 An unsigned integer between 0 and 4 294 967 295 inclusive
Uint64 An unsigned integer between 0 and 18 446 744 073 709 551 615 inclusive.
Float Defines a value that shall be according to the IEEE Std 754 single precision data type
definition.
Double Defines a value that shall be according to the IEEE Std 754 double precision data type
definition.
Duration Same representation as Double.
5.1.9.3 Special types

5.1.9.3.1

Attributelds

Attributelds are represented as UInt32. Table 37 lists the Attributes and their identifiers.
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5.1.9.3.2

Attribute Identifier
Name 10
Label 11
Description 12
LockedStatus 30
Value 100
DataType 101
ValueRank 102
ArrayDimensions 103
AccessRights 105
UserAccessRights 106
ScalingFactor 10y
EURange 111
EngineeringUnits 112
EnumValues 120
CurrentLabel 121
OptionNames 122
OpmgLabel 123

NodeSpecifier

Each/Node in the Device Model\(see 5.1.2) is uniquely addressable with its path name qudlified
by an online/offline specifierWhen online is specified, the service shall operate in the dnline

versipn of the Device Model. When offline is specified, it shall operate in the offline mode|.

The [path name follows the hierarchy of the Device Model as illustrated in 5.1.2. It|is a
concatenation ofithe individual names, separated by slash (/') characters. See 5.1.p for
exanjple path-names. All parameters are identified via "/ParameterSet/<ParamName>"|, all

images via "/lmageSet/<ImageName>", and so on.

Subdauses 5.1.3.4.3 and 5.1.3.4.5 specify the representation of parameters that hold rqacord

values or arrays of record values. A pathname for record elements is bullt by extending the path
to the Parameter. See examples in the referenced subclauses. The components of this
parameter are defined in Table 38.

Table 38 — NodeSpecifier

Name Type Description
NodeSpecifier structure Specifies a Node in the Device Model.
nodePath String The path description that enables finding a Node in the Information
Model.
useOnline Boolean If "true" the path addresses a Node in the online model; with "false" a
Node in the offline model is referenced.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 © |EC 2023 - 47 -

An empty path name identifies the Root.

5.1.9.

3.3 DataValue

This type describes the value of a Node Attribute in the response of a Read and in the
DataChangeCallback. The components of this parameter are defined in Table 39.

Table 39 — DataValue

Name Type Description

Lal i £3 Ik i dinf 11

Data

1 &l i
v-aTee StFaetufe re-varde—aRa-asSsSoctatteaHhrormaton-

Vi

alue Variant The Node Attribute value. For the definition of Variant, see 5.1°9.

statusCode Uint32 The StatusCode that defines the ability to access/provide ‘the val

The StatusCode type is defined in IEC 62541-4.

je.

slourceTimestamp UtcTime The source timestamp for the value.

slerverTimestamp UtcTime The server timestamp for the value.

The
gene

It is
acce

The
sourd
Attrib

In thq
sour(
the b

The s

or knew it to be accurate. In‘the case of a bad or uncertain status, serverTimestamp is us

refle
reco

The 3

5.1.9,

The

statusCode is used to indicate the conditions under which @yNode Attribute value
rated, and thereby can be used as an indicator of the usapility of the value.

required to check the StatusCode (as a minimum (the Severity) of all results b
5sing and using the value.

sourceTimestamp reflects the timestamp that*was applied by the data source.
eTimestamp is only returned with the Value Attribute of Variable Nodes. For all
utes, the returned sourceTimestamp is set,to null.

b case of a bad or uncertain status,;sourceTimestamp is used to reflect the time tha
e recognized the non-good status-or the time the FDI® Server last tried to recover
ad or uncertain status.

erverTimestamp is used-to-reflect the time that the FDI® Server received a Variable

t the time that the £DI® Server received the status or that the FDI® Server last tri
er from the bad pruncertain status.

erverTimestanip is updated each time a new value is received.

3.4 InnerErrorinfo

Bewvices described in 5.1 return StatusCodes on the serwce level and on the oper
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where

a StatusCode results from a call to the underlying system (e.g., communication system, device),
the status of the underlying system can be reported via InnerErrorinfo.

The components of this parameter are defined in Table 40.
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Table 40 — InnerErrorinfo

Name Type Description
InnerErrorinfo structure Communication- or Device-specific information.

symbolicld String This string shall be used to identify the result of some internal
operation. The maximum length of this string is 32 characters.
Systems wishing to return a numeric return code should convert the
return code into a string and use this string as symbolicld (e.g.,
"0xC0040007" or "-4").

errorText LocalizedText | A textual representation of the symbolic id. The maximum length of
this text string is 256 characters.

5.1.9.3.5 LocalizedText

This data type defines a structure containing a String in a locale-specific translation spe

cified

in th¢ identifier for the locale. Its elements are defined in Table 41.
Table 41 — LocalizedText Definition
Name Type Description
LocallizedText structure —
text String The localized text.
locale String The identifier for the locale_(e7g. "en-US").

The ¢lement locale shall be a string composed @f.a language component and a country/r¢gion

comy

by a hyphen. The format of the Localeld string is shown below:

The 1

restricted as follows:

o T
<

o T
fd

o T

onent according to IETF RFC 3066. The &country/region> component is always prec

<language>[-<country/region>]} where
<language> shall be@ two-letter code for a language according to ISO 639
<country/region>-ghall be a two-letter code for the country/region accordin
ISO 3166.

ules for constructing.Localelds shall be according to IETF RFC 3066 and shall be

his specification permits only zero or one <country/region> component to followy
anguage> component.

his specification also permits the "-CHS" and "-CHT" three-letter <country/region> g
r "Simplified" and "Traditional" Chinese locales.

eded

g to

the

odes

his specification also allows the use of other <country/region> codes as deemed nece

bsary

by the FDI® Client or the FDI® Server.

Table 42 shows examples of locale ids.
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Table 42 — Localeld Examples

Locale OPC UA Localeld
English en
English (US) en-US
German de
German (Germany) de-DE
German (Austrian) de-AT

An empty or NULL string indicates that the locale is unknown.

5.1.9,

Numeric Range is represented as a String. The syntax for the String conhtains one o
following two constructs. The first construct is the String representation of anvindividual int

3.6 Numeric Range

f the
eger.

For gxample, "6" is valid, but "6,0" and "3,2" are not. The minimum and-maximum valueg that
can be expressed are defined by the use of this parameter and not by this parameter|type
definjtion. The second construct is a range represented by two integers separated by the ¢olon
(":") ¢haracter. The first integer shall always have a lower value(than the second. For example,
"5:7" is valid, while "7:5" and "5:5" are not. No other characters, including white-gpace
characters, are permitted.
All indexes start with 0. The maximum index is one less)than the length of the array.
When reading with a numeric range outside the bounds of the array, the FDI® Server shall return
a partial result if some elements exist within the range. The FDI® Server shall retyrn a
Bad_|OutOfRange if no elements exist within'‘the range.
When writing a value, the numeric range-shall be within the array.
A numeric range can also be used.to specify substrings for ByteString and String values.
5.1.9.3.7 Range
This [structure defines“the range structure needed for the EURange Attribute. It is defined in
Tablg 43.
Table 43 — Range Data Type Structure
Nameé Type Description
Range structure "low" and "high" can contain any data type that is appropriate for the dpta
type oT the Variable vValue Atrioute.
low Variant Lowest value in the range.
high Variant Highest value in the range.
5.1.9.3.8 EUInformation

This structure contains information about the EngineeringUnits. Its elements are defined in
Table 44.
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Table 44 — EUInformation Data Type Structure

Name Type Description
EUInformation structure —
unitld UInt32 Identifier for programmatic evaluation.
0 is used if a unitld is not available.
displayName | LocalizedText The displayName of the engineering unit is typically the abbreviation of the
engineering unit, e.g. "h" for hour or "m/s" for meter per second.
description LocalizedText Contains the full name of the engineering unit such as hour or meter per
second.
An empty text field indicates that no description is available.
5.1.9.3.9 EnumValueType
This [ Structured DataType is used to represent a human-readable representation qf an

Enumeration. Its elements are described in Table 45. When this typénis used in an

array

reprgsenting human-readable representations of an enumeration() each value of an
IntegerRepresentation will be unique in that array.
Table 45 — EnumValueType Definition
Name Type Description
EnurhValueType structure —
value Int64 The Integer representation of an Enumeration.
d|splayName LocalizedText | A human-readable representation of the integer representation of the
Enumeration,
dpscription LocalizedText | A localized description of the enumeration value. This field can confain
an empty<String if no description is available.
5.1.9.4 Variant

A Variant is a union

of all data types. Variants can also contain arrays of any of these typ

D
(2]

Varignts can be empty."An empty Variant is described as having a Null value. A Null valug in a

Varignt is not the same as a Null String.

Varignts caneontain arrays of Variants but they cannot directly contain another Variant.

5.2

5.2.1— General

Hosting Services

The Hosting Services are provided by the FDI® Client for use by the UIP. The Hosting Services
include services related to the FDI® Client environment allowing the UIP to acquire information
about the environment. The Hosting Services also include services to launch other UIPs as well
as showing feedback.

5.2.2

5.2.2.1

Services

General

Programmatic access to the services may be synchronous or asynchronous.
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5.2.2.2 GetClientTechnologyVersion

5.2.2.2.1 Description

This service returns the technology version of the FDI® Client that hosts the UIP.

5.2.2.2.2 Parameters

Table 46 defines the parameters for the service.

Table 46 — GetClientTechnologyVersion Service parameters

Name Type Description
Reqliest
Response
version String FDI® Technology Version that is supported by, thé FDI® Client. Thie
format of the value is xx.yy.zz as defined, in~|[EC 62769-4.

5.2.2.3 OpenUserinterface Service
5.2.2.3.1 Description

This gervice is used by a UIP to request the FDI® Clienf to'open another UIP. The UIP is op
in either a modal or a non-modal window as follows:

NOTE| A technology mapping might provide.the capability to explicitly start a UIP modal even if the style is d
differgntly.

If thel UIP is already opened( this service shall bring the respective window into the foregrg

5.2.2.3.2 Parameters

Tablg 47 defines theparameters for the service.

their style is dialog.
UIPs are invoked non-modal if their style = window and the calling UIP runs in non-modal

UIPs are always invoked in a modal window,\f'the calling UIP runs in a modal window

nmode also.

Table 47 — OpenUserinterface Service parameters

ened

or if

efined

und.

(see IEC 62769-4).

Name Type Description
Request
uipID String Identification of the UIP to be opened. This string is a UUID that

defines a Node in the Information Model. The value of this UUID is
defined in the FDI® Package corresponding to the UIP to be opened

Response
uipHandle UInt32 FDI® Client assigned id for the UIP opened. In case of a modal UIP
opened, the value is null.
5.2.2.3.3 Service results

There are no service results other than the common codes specified in 5.1.4.4.
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5.2.2.4 CloseUserInterface Service
5.2.24.1 Description

This service is used by a UIP to close itself or close other UIPs. The called UIP shall finish all
pending or running functions that are still open.

5.2.2.4.2 Parameters

Table 48 defines the parameters for the service.

Table 48— CloseUserinterface Service parameters

Name Type Description
Reqliest
ulpHandle String Identification of the UIP to be closed. The uipHandle is returned by

the OpenUserinterface service. This parameter can be null, if the
UIP wants to close itself.

Response

5.2.2.4.3 Service results

Therg are no service results other than the common codes specified in 5.1.4.4. If thg UIP
refuses the Close request, Bad_RequestCancelled,'should be returned.

5.2.2.5 LogAuditTrailMessage Service
5.2.2.5.1 Description

This pervice is used by a UIP to log.an audit trail message.

5.2.2.5.2 Parameters

Tablg 49 defines the parameters for the service.

Table 49 — LogAuditTrailMessage Service parameters

Name Type Description
Reqliest
nlessage String The message to be logged in the audit trail.
Response None.

5.2.2.6 SaveUserSettings Service
5.2.2.6.1 Description

This service is used by a UIP to instruct the FDI® Client to save the supplied user settings. The
settings are stored per UIP type in a persistent store under the control of the FDI® Client. All
previously saved user settings of this UIP type are replaced. The FDI® Client shall not alter the
user settings requested of the storage.
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Typically, user settings include layout information or other user preferences. They are not
designed to be used for instance-specific data.

There is no support for partial modifications of the user settings. A UIP shall load all settings,
update them and save the complete set.

The structure and content of the user setting strings is UIP type specific. For example, a UIP
could use name-value pairs. Versioning issues of this data are under the responsibility of the
Different UIPs of the same type can overwrite each other’s settings.

UIP.

5.2.2

.6.2 Parameters

Tabl¢ 50 defines the parameters for the service.

Table 50 — SaveUserSettings Service parameters

with

Name Type Description

Reqliest

[

serSetting|] String List of user settings. The content of the strings is UIP-type spe

ific.

Resy

onse

5.2.2,

5.2.2,

This
settin

5.2.2

7 LoadUserSettings Service
71 Description

service is used by a UIP to_instruct the FDI® Client to retrieve the previously saved
gs.

7.2 Parameters

Tablg 51 defines the-parameters for the service.

Table 51 — LoadUserSettings Service parameters

user

Name Type Description
Req|||est
Response
userSetting[] String List of user settings. The content of the strings is UIP-specific.

5.2.2

5.2.2

.8 Trace Service

8.1 Description

This service shall be used by the UIP to provide the FDI® Client with information about internal
events in the UIP. The trace messages are typically used for trouble shooting. The UIP shall
call this service according to the trace level settings specified in the UIP Service SetTracelLevel

(see

6.1.1.4).
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Table 52 defines the parameters for the service.

Table 52 — Trace Service parameters

Name Type Description
Request
eventType Tracelevel Severity of the trace message. One of the values that specifies the
severity of the trace data (see 6.1.2).
c[assification String UTP-SpecItic classification of the trace message.
nlessage String Trace message. The trace message language shall be English.
Embedded text might be localized.
Response

5.2.219 ShowMessageBox Service

5.2.29.1 Description

This service opens a message box and waits until the user presses one of the given but]tons.

An open message box shall block any activity for the refated device instance. It is recomme
that $simultaneous interactions with other Device instances are not affected.

5.2.2.9.2 Parameters

Tablg 53 defines the parameters for the service.

Table 53 — ShowMessageBox Service parameters

nded

Name Type Description

Reqliest

acknStyle AcknStyle See Table 72.

njessage String Message to be shown to the user.

cpption String Title bar caption to display.

buttonSet ButtonSet See Table 71.

defaultResulit Integer Id of the default button; see Table 70.
Response

buttonSelected Integer Id of the selected button; see Table 70.

5.2.2.10 ShowProgressBar Service

5.2.2.10.1 Description

This service opens a progress bar. The progress bar remains on the user interface after the
service returns. The information shown can be updated with the UpdateShowProgressBar
service (see 5.2.2.11). The progress bar can be closed with the EndShowProgressBar service

(see 5.2.2.12).

Only one progress bar per UIP can be shown at a time.
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5.2.2.10.2 Parameters

Table 54 defines the parameters for the service.

Table 54 — ShowProgressBar Service parameters

Name Type Description
Request
message String Message to be shown to the user.
callback CancelCallback Service called by the Client to inform the UIP that the user has

cancelled the operatlion. See 5.2.2.795.

The CancelCallback service is implemented and provided-by the
UIP.

Response

5.2.20111 UpdateShowProgressBar Service
5.2.2111.1 Description

This pervice updates an already open progress bar.

5.2.2.11.2 Parameters

Tablg 55 defines the parameters for the service.

NOTE]| A call of this service is rejected without a preceeding ShowProgressBar service call.

Table 55 — UpdateShowProgressBar Service parameters

Name Type Description
Reqliest
njessage String Updated message to be shown to the user.
percentage Integer Updated percentage of progress to be shown to the user.
Response
5.2.212—FEndShoewProgressBar-Serviee

5.2.212.1 Description

This service closes an open progress bar. The service will wait until the user has pressed a
button or will immediately return with the result if the user has previously pressed the button.

5.2.2.12.2 Parameters

Table 56 defines the parameters for the service.
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Table 56 — EndShowProgressBar Service parameters

2023

Name Type Description
Request
message String Updated message to be shown to the user.
percentage Integer Updated percentage of progress to be shown to the user.
Response

5.2.2
5.2.2
With

This
servi

Due
the U

5.2.2,

Ther

5.2.2
5.2.2

This
actio

5.2.2

Tablg 57 defines the parameters for the service.

.13 CancelCallback Service

.13.1 Description

service is implemented and provided by the UIP when calling.the ShowProgres
Ce. The UIP is responsible for closing the ProgressBar.

fo the asynchronous nature of callbacks, the CancelCallback might be called even
IP has called the EndShowProgressBar service.

13.2 Parameters

p are no specific parameters for the service.

.14  StandardUIlActionltemsChangeCallback Service
.14.1 Description

service is used by the UIP to notify the FDI® Client about the change in the standa
h items’ state (enabled/disabled). See 6.1.2.2 for standard Ul action items.

.14.2 Parameters

Tahble-57 — StandardUIActionltemsChange Service parameters

this service the Client informs the UIP that the User requested to_cancel the operation.

sBar

after

rd Ul

Name Type Description
Reqliest
Response
StandardUIActionltems]] StandardUlActionltem | Updated list of Standard Actions provided by the UIP.

5.2.2
5.2.2

.15 SpecificUlActionltemsChangeCallback Service

.15.1 Description

This service is used by the UIP to notify FDI® Client about the change in the Ul action items
that are specific to this UIP. The UIP shall use this callback whenever there is addition or
removal of action items or whenever there is a change in the state of an action item (i.e.

enab

led/disabled). See 6.1.2.4 for specific Ul actions.
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5.2.2.15.2 Parameters

— 57—

Table 58 defines the parameters for the service.

Table 58 — SpecificUlActionltemsChange Service parameters

Name Type Description
Request
Response
SpedgificUlActionltems]] SpecificUlActionltem Updated list of Ul action Items specific to the UIP.

5.2.2016 InitExportFile Service

5.2.2116.1 Description

This pervice is used by the UIP to save a file with access rights of the,RD1® Client. A file dialog
is opgned by the FDI® Client to enter path and filename. The selected)path and filename ag well
as a handle are returned. The handle shall be used in the WriteExportFile and FinishExportFile
servites to transfer the content of the file to the FDI® Client and\finish or cancel the operdtion.

5.2.2.16.2 Parameters

Tablg 59 defines the parameters for the service.

Table 59 - InitExportFile-Service parameters

Name

Type

Description

Reqliest

SuggestedFileName

String

The name of the file to be saved. Can be changed by the usr.
The SuggestedFileName is not fully qualified, and the host
manages the default directory where the file should be store
The user can change the name and path. This is returned as
FullyQualifiedFileName.

=3

Filte

String

Filter contains a list of possible file extensions and file typeq.
The user can select one of the options during export. The
selected filter is returned in SelectedFilterIndex.

For each file extension and file type, the filter string contain$ a
description, followed by the vertical bar (|) and the filter patt
The strings for different filtering options are separated by th
vertical bar.

W
=
=}

For example: "Word document (*.docx)|*.docx| PDF (*.pdf)|*}pdf"

SuggestedFilterIndex

Integer

Index into the filter that is selected as default value.

Response

FullyQualifiedFileName

String

Fully qualified file name where the file was stored.

SelectedFilterIndex

Integer

The selected filter

FileHandle

<technology
dependent>

Handle that is used in WriteExportFile and FinishExportFile to
identify the overall operation.

5.2.2.17 WriteExportFile Service

5.2.2171 Description

This service is used to transfer data to the file to be exported. UIPs will typically call this service
several times to provide the full content of the file.
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5.2.2.17.2 Parameters

Table 60 defines the parameters for the service.

Table 60 — WriteExportFile Service parameters

Name Type Description

Request

FileHandle <technology dependent> Handle of the file returned in the InitExportFile service.

Data Byte[] An array of bytes containing data to be written to the file. The file

created with INITEXPOTTFIIE 15 empty and the 1irst WriteEXportriig| call
for the file starts filling the file from the beginning, all additional [calls
add the data to the end of the file.

Writing an empty array of Bytes returns a Good resultrgode withput
any effect on the file.

Response

5.2.2018 FinishExportFile Service
5.2.2118.1 Description

This pervice finalizes the export file operation. It either cancels or finalizes the export of th¢ file.

5.2.2.18.2 Parameters

Tabl¢ 61 defines the parameters for the service,

Table 61 — FinishExportFile Service parameters

Nlame Type Description

Req|||est

FileHandle <technology dependent> Handle of the file returned in the InitExportFile service. After thg call
of this service the FileHandle becomes invalid and shall not be ysed
anymore.

DoSave Boolean Defines whether the file export should be finalized and the file i
stored on disk by the FDI® Client or the export should be abortedl.

Response

5.2.2.19” InitlimportFile Service

5.2.2.19.1 Description

This service is used by the UIP to load a file with access rights of the FDI® Client. A file dialog
is opened by the FDI® Client to select path and filename. The selected path and filename as
well as a handle are returned. The handle shall be used in the ReadlmportFile and
FinishimportFile to transfer the content of the file to the UIP and finish or cancel the operation.

5.2.2.19.2 Parameters

Table 62 defines the parameters for the service.
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Table 62 — InitimportFile Service parameters

Name

Type

Description

Request

SuggestedFileName String

The name of the file to be loaded. Can be changed by the user.
The SuggestedFileName is not fully qualified, and the host
manages the default directory where the file should be loaded.
The user can change the name and path. This is returned as
FullyQualifiedFileName.

Filter

String

Filter contains a list of possible file extensions and file types.
The user can select one of the options during export. The

! tael fils H 4 ol O o1 PR T ki P IR
SerectretTmreT STreturmetToeretretr e maexT

For each file extension and file type, the filter string caontaing a
description, followed by the vertical bar (|) and the filtér patt
The strings for different filtering options are separated by th
vertical bar.

D
=
=}

For example: "Word document (*.docx)|*.doeX| PDF (*.pdf)

* pdf"

SuggestedFilterIndex Integer

Index into the filter that is selected as default value.

Response

FullyQualifiedFileName | String

Fully qualified file name where the file was loaded from.

SeleftedFilterIndex Integer

The selected filter.

FileHandle

<technology
dependent>

Handle that is used in WriteExportFile and FinishExportFile fo
identify the overall operation.

5.2.2.20 ReadlmportFile Service

5.2.2.20.1

This pervice is used to transfer data from the*file to be imported. UIPs typically need to ca
servite several times to get the full content of the file.

5.2.2,.20.2

Tablg 63 defines the parametets’for the service.

Description

Parameters

Table 63 — ReadlmportFile Service parameters

| this

NPme Type Description

Reqlllest

FileHandle <technology dependent> Handle of the file returned in the InitExportFile service.

Maxllength Integer Defines the length in bytes that should be returned in Data. If thp
end of file is reached, all data until the end of the file is returned.
The EDI® Client is allowed to return less data than specified length.
Only positive values are allowed.

Response

Data Byte[] Contains the returned data of the file. If the Byte array is empty, it
indicates that the end of the file is reached.

5.2.2.21 FinishimportFile Service

5.2.2.21.1

Description

This service finalizes the import file operation. UIPs can call this service before the end of the
file is reached to cancel the import operation.
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.21.2 Parameters

Table 64 defines the parameters for the service.

Table 64 — FinishimportFile Service parameters

N

ame Type Description

Request

FileHandle <technology dependent> Handle of the file returned in the InitimportFile service. After the

of this service, the FileHandle becomes invalid and shall not be
used anymore.

call

Resy

onse

5.2.2
5.2.2

This
appli
use.
InitO
seve
Finis
been
Clie
that

5.2.2

Tabl¢ 65 defines the parameters for theservice.

.22 InitOpenDefaultApplication Service

.22.1 Description

service is used by the UIP to advice the FDI® Client to open a fileiwith its registered default

Cation (e.g. PDF, Excel). The FDI® Client may restrict which applications are allow
The operation is split into three services. Fifst;” the UIP needs to
benDefaultApplication, then it needs to call Write@penDefaultApplication poten
al times to transfer the data of the file, te/ the FDI® Client and f
hOpenDefaultApplication to either cancel the operation or indicate the complete filg
transferred and the FDI® Client shall open the’ default application for it. How the
t manages the file is host specific, for examplelin a temporary folder. UIPs shall not e
he transferred file is stored persistently by‘thé FDI® Client.

.22.2 Parameters

Table 65 — InitOpenDefaultApplication Service parameters

bd to
call
tially
nally
has
FDI®
pect

Name Type Description
Reqliest
SuggestedFileName String The name of the file to be saved. Can be changed by the FD|®
Client. The SuggestedFileName is not fully qualified, and the
FDI® Client is responsible to manage the file.
Response
FileHandle <technology Handle that is used in WriteOpenDefaultApplication and
dependent> FinishOpenDefaultApplication to identify the overall operatiof.
5.2.2.23 WriteOpenDefaultApplication Service
5.2.2.231 Description

This service is used to transfer data to the file to be opened by the default applications. UIPs
will typically call this service several times to provide the full content of the file.

5.2.2

.23.2 Parameters

Table 66 defines the parameters for the service.


https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 © |EC 2023 - 61—

Table 66 — WriteOpenDefaultApplication Service parameters

Name Type Description
Request
FileHandle <technology Handle of the file returned in the InitOpenDefaultApplication
dependent> service.
Data Byte[] An array of bytes containing data to be written to the file. The file

created with InitOpenDefaultApplication is empty and the first
WriteOpenDefaultApplication call for the file starts filling the file
from the beginning. All additional calls add the data to the end of
the file.

Writing an empty array of Bytes returns a Good result code
without any effect on the file.

Response

5.2.2.124 FinishOpenDefaultApplication Service
5.2.2.24.1 Description
This [service finalizes the open default application operation.t"either cancels or finalizeg the

operation when the content of the file to be opened is fully written using| the
WritdOpenDefaultApplication service.

5.2.2.24.2 Parameters

Tablg 67 defines the parameters for the service:

Table 67 — FinishOpenDefaultApplication Service parameters

Name Type Description
Reqliest
FileHandle <technology Handle of the file returned in the InitOpenDefaultApplicaton
dependent> service. After the call of this service, the FileHandle become$

invalid and shall not be used anymore.

DoOpen Boalean Defines whether the default application shall be opened by the
FDI® Client or the operation should be aborted.

Response

5.2.2,2%, GetHostingProperties Service

5.2.2.25.1 Description

This service is used by the UIP to get hosting environment properties as a list of key/value
pairs. The content of this list shall be constant during lifecycle of the UIP. For a mandatory
property, its key shall exist at any time. A non-mandatory property might be missing completely
(no key at all). For any existing key there is always a valid value that shall be able to be used
as defined in the description.

5.2.2.25.2 Parameters

Table 68 defines the parameters for the service.
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Table 68 — GetHostingProperties Service parameters

Name

Type

Description

Request

Response

PropertyList

<technology
dependent>

A list of pairs of strings (key, value)

5.2.2.25.3
Tabl

Key Value Pairs

Table 69 — GetHostingProperties Key Value Pairs

69 defines the parameters for the service.

Key

Value

Mandatory

Description

LocallClientDataPath

<Fully
qualified
folder path>

No

The FDI® Client provides a fully\qualified path to a foldefr
where the UIP has the permission to directly:

e open files from;
e save files to;
e add subfolders to;

e deletesubfolders from.

The foldernshall be persistent and shall be accessible by the
UIP.

All UIPs shall get the same LocalClientDataPath from th
EBI® Client, allowing different UIPs or different UIP
instances to share data. UIP developers need to be aware
of this. A file might be blocked by means of the operating
system because it is opened by another UIP and other UIPs
might create, manipulate, or delete files and folders under
the LocalClientDataPath. It is recommended to create a
subfolder for a UIP and manage all UIP data in this
subfolder.

[

Host installations might choose a network folder shared|by

all FDI® Clients to manage the persistent data. Howevel, the
LocalClientDataPath might also be a local folder of the FDI®
Client. Therefore, the stored data might only be accessiple

on a specific FDI® Client and different for another FDI®
Client of the same FDI® host. It is recommended to storg
device specific data in the information model of the dev{ce,
where it is synchronized between FDI® Clients.

User settings shall be managed with the LoadUserSettings
and SaveUserSettings services and not in the file system in
order to provide the same settings between different FOI®
Clients of the same FDI® host.

This information may only be available for some UIP
technology mappings.

Context

{Online,
Offline}

Yes

Defines the context (online or offline) from which the UIP is
invoked.

currentCountry

<technology
dependent>

Yes

Information describing the current country that shall be
considered by the UIP for internal globalization purposes.
The data type of the value is technology dependent.

currentCulture

<technology
dependent>

Yes

Information describing the current culture that shall be
considered by the UIP for internal localization purposes.
The data type of the value is technology dependent.
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5.2.3 Parameter type definitions

5.2.3.1 DefaultResult Definition

The components of this parameter are defined in Table 70.

Table 70 — DefaultResult definition

Name

Type

Description

DefaultResult

Integer

Definition of a button on a message box. Used to specify the default
button and the button selected by the user.

This value is an enumeration with one of the following values:
BUTTONNONE_O
BUTTONOK_1
BUTTONCANCEL_2
BUTTONYES_3
BUTTONNO_4

5.2.3.2 ButtonSet

The ¢omponents of this parameter are defined in Table 71.

Table 71 — ButtonSet.definition

Name

Type

Description

ButtgnSet

Integer

Definition of(the buttons on a message box or progress bar showp to
the user:

This value is an enumeration with one of the following values:

BUTTONSETOK_O Only ok button is shown.
BUTTONSETOKCANCEL_1 Ok and cancel buttons are
shown.

BUTTONSETYESNOCANCEL_2 Yes, no, and cancel buttons jare
shown.

BUTTONSETYESNO_3 Yes and no buttons are shown.

5.2.313 AcknStyle

The ¢gomponents of this parameter are defined in Table 72.

Table 72 — AcknStyle definition

Name

Type

Description

AcknStyle

Integer

The style of the message box or progress bar shown to the user. For
example, this parameter may influence the icon of the message box.

This value is an enumeration with one of the following values:
ACKNSTYLEINFO_O Information style
ACKNSTYLEWARNING_1 Warning style
ACKNSTYLERROR_2 Error style
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6 UIP

6.1  UIP Services

6.1.1 Services

6.1.1.1 Activate Service
6.1.1.1.1 Description

This service is used by the FDI® Client to initialize a UIP (see 6.1.2). The FDI® Client shall call

this service-after the creation-of an-instance of 2 UIP-The fnlln\nnng rules define the window

type:

e Al modal window is used, if the UIP style = dialog, or the invoking parent (UlD<or U|P) is
odal.

m
e Alnon-modal window is used if the UIP style = window and the invoking parent runs in[non-
modal mode also.

6.1.1.1.2 Parameters

Tablg 73 defines the parameters for the service.

Table 73 — Activate Service parameters

Name Type Description
Reqliest
HostinglInterface Interface FDI® Client hesting interface to be used by the UIP (see 5.2).
deviceAccesslinterface | Interface FDI® Client/device access interface to be used by the UIP (see
5.1).
cdntext Ulnteger Specifies in which context the UIP is activated:
0_ONLINE
1_OFFLINE
The Client shall derive the context from the FunctionalGroup where
this UIP has been retrieved from; i.e., whether the
FunctionalGroup is part of the Offline device representation orfthe
online device representation. If a UIP is invoked from another UIP
with the OpenUserlnterface service, the context is inherited.
IgcaleSetting <technology The locale description consists of at least a language identifierfand
dependent> country.
The format of the property value is technology dependent.
Response

The localeSetting shall not depend on the operating system settings. The operating system
settings can be used by default but shall be alterable by the user.

The language identifier shall indicate the language for localized textual information.

Parameter country shall be used to apply country-specific regulations such as allowed
engineering units. To do this, the UIP will modify the EngineeringUnit Attribute of correlated
Variable Nodes to match the specified country. The FDI® Server is then responsible to reformat
the values accordingly.
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6.1.1
6.1.1

.2 Deactivate Service

2.1 Description

This service is used by the FDI® Client to deactivate a UIP. The UIP shall release all references
to other components and finish all pending or running functions including UIPs that it opened
that are still open.

The UIP may indicate that it is not ready to be deactivated. This shall be used if cancelling

pend

ing or running functions would have severe side-effects.

6.1.1

Tablg 74 defines the parameters for the service.

2.2 Parameters

Table 74 — Deactivate Service parameters

Name Type Description
Reqliest
Response
deactivateCancelled | Boolean Indication whether the UIP\réfused the Deactivate request.
deactivateCancelled-= "true" denotes that the UIP refusefl
the Deactivate-tequest.
deactivateCancelled = "false" denotes that the UIP accefted
the Deactivate request.
6.1.1.3 SetSystemLabel Service
6.1.1,.3.1 Description
This gervice is used by the FDI® Client to specify a human identifier of the UIP instance ih the
contgxt of the FDI® Client.

The |
mess

interface element ig~directed. The UIP can extend this label with specific information

appr

The K
calle
5.1.3

abel shall be used for user interface elements displayed and managed by the UIP (d
age box) and witkassure that the user can uniquely identify to which Device the

ppriate.

FDI® Client shall call this service before the Activate service (see 6.1.1.1). If it has not
1, the UIP shall use the text portion of the Label Attribute of the Device by default
.2,

.g. a
user
when

been
(see

6.1.1

3.2 Parameters

Table 75 defines the parameters for the service.


https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

- 66 — IEC 62769-2:2023 © |EC 2023

Table 75 — SetSystemLabel Service parameters

Name Type Description
Request
systemLabel String Human readable label that identifies the UIP within the FDI® Client.
Response None.
6.1.1.4 SetTraceLevel Service
6.1.1.4.1 Description

This service is used by the FDI® Client to notify the UIP of the types of Trace-messageg that
should be logged via the Trace service (see 5.2.2.8). Multiple types can bg, set (for instance:
Critidal, Error, and Warning).

6.1.1}.

Tabl¢ 76 defines the parameters for the service.

4.2

Parameters

Table 76 — SetTraceLevel Service'parameters

Name Type Description
Reqliest
tfaceLevel TracelLevel Trace levelthat shall control the type of information (see Table|81).
Response
6.1.11.5 GetStandardUIActionltems Service
6.1.1,.5.1 Description

This service is used by the FDI® Client to get the available standard Ul actions in the UIP (for
instahce: Close; Apply, Help). The FDI® Client provides consistent representation of {hese

stang

ard Ul actions, in the FDI® Client Ul area.

6.1.1.5.2

Parameters

Table 77 defines the parameters for the service.

Table 77 — GetStandardUIActionltems Service parameters

Name Type Description
Request
Response
StandardUIlActionltems[] | StandardUIActionltem | List of Standard Actions provided by the UIP.
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6.1.1.6 GetSpecificUlActionltems Service
6.1.1.6.1 Description

This service is used by the FDI® Client to get the available Ul actions that are specific for the
UIP. The FDI® Client provides consistent representation of these Ul actions, in the FDI® Client
Ul area.

6.1.1.6.2 Parameters

Table 78 defines the parameters for the service.

Table 78 — GetSpecificUlActionltems Service parameters

Name Type Description
Reqliest
Response
SpedificUlActionltems[] | SpecificUlActionltem | List of Ul actions specific for the UIP.

6.1.1.7 InvokeStandardUIAction Service
6.1.1,.7.1 Description

This [service is used by the FDI® Client to notify>the UIP to perform a standard action (for
instahce: Close, Apply, Help). The FDI® Client passes the type of standard action to be
perfgrmed in this service.

6.1.1.7.2 Parameters

Tablg 79 defines the parameters_forthe service.

Table 79 ~lhvokeStandardUIAction Service parameters

Name Type Description
Reqliest
agtionld StandardUIAction One of the values defined in 6.1.2.2.
Response

6.1.1.8 InvokeSpecificUlAction Service
6.1.1.8.1 Description

This service is used by the FDI® Client to notify the UIP to perform a Ul action that is specific
to this UIP. The FDI® Client passes the identifier of the action to be performed in this service.

6.1.1.8.2 Parameters

Table 80 defines the parameters for the service.
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Table 80 — InvokeSpecificUlAction Service parameters

Name Type Description
Request
actionld Ulnteger This is the identifier of the specific Ul action to be performed.
Response

6.1.2 Parameter type definitions
6.1.211 TracelLevel

TracéLevel is defined in Table 81.

Table 81 — TraceLevel definition

Name Type Description

TracglLevel Ulnteger Severity level that controls the type of information that is passed |to
the Trace service (see 5.2.2.8).

This value is a bit enumeration with one of the following values:

NONE_O €ompletely switch off tracing
CRITICAL_1 Fatal error or application crash
ERROR_2 Recoverable error

WARNING_4 Noncritical error
INFO8 Informational message

VERBOSE_16 Debugging trace

6.1.2.2 StandardUIlAction

Stanglard actions are defined-to allow consistency in appearance and processing. They wjill be
requésted by the hosting\Client. These actions are not expected to be mapped 1:1 to|user
interface buttons. Rather, the Client will display OK, CANCEL, and APPLY.

Clickjng OK, CANCEL or APPLY by the User causes the following actions to be called.

e (K will cause a call to the Apply action followed by a call to the Close action.

o APPLY will cause a call to the Apply action.

° CI\I\I!"I:I wvH | Ha o
MINUL L Wil LduoT a uvd

open a dialog asking the user to confirm.

+h Cl fionlf abhon r
Ui vivotT aAautlivlr. 11 T

[T dotamdio st 11D
mi LSLaArtut IH, uaure Ui Sha”

The StandardUIAction enumeration is defined in Table 82.
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Table 82 — StandardUIAction definition

Name Type Description
StandardUlAction Ulnteger Identifier for the standard Ul action item with one of the following
values:
APPLY_O Apply Standard Ul Action

e With this action the Client requests that parameter
changes in the user interface will be applied to the

source.
CLOSE_1 Close Standard Ul Action
o With thic action tha Clignt roqllool‘c\ that thao LIID ho

closed. If changes to the parameters have not been
applied, the UIP shall open a dialog asking the user|to
confirm.

HELP_2 Help Standard Ul Action

e Requests to display online help describing the UIP
functionality (a help document). It-is no substitute fo
context-sensitive help which will typically be providg
via tooltips.

aQ

6.1.2.3 StandardUIlActionltem

The ¢omponents of this parameter are defined in Table 83,

Table 83 — StandardUIActionltem definition

Name Type Description

StanfdardUIActionltem | Structure

actionld StandardUIAction | Identifier for the standard Ul action item.

enpbled Boolean Indicates the state of the action item. "true" indicates the item is
enabled. "false" indicates the item is disabled.

6.1.2.4 SpecificUlActionltem

The ¢gomponents of thissparameter are defined in Table 84.

Table 84 — SpecificUlActionltem definition

Name Type Description
SpegdificUJActionltem structure
aclienid Ulnteger Identifier for the action item that is specific to the UIP.
descriptor String A human readable string which provides information about the action.
enabled Boolean Indicates the state of the Action Item. "true" indicates the item is
enabled. "false" indicates the item is disabled.
label String Label of the action item.

6.2 UIP instantiation rules

For each device instance, there may be a maximum of two instances of the same UIP type, one
for the offline version and one for the online version.
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6.3 UIP state machine

6.3.1 States

Figure 7 shows the UIP state machine. If the UIP Services (see 6.1) trigger state changes, they
are mentioned on the state machine edges.

Loaded ‘

\/

Create

NOTE| Create and Dispose are technology-dependent services described in the IEC 62769-6 series. Creatq

Created

Activate

Operational

Deactivate

Deactivated
Dispose

Disposed

IEC

the StprtElementName Property (see IECT62769-5) of the UIP to create the appropriate UIP.

Figure 7 — UIP state machine

The UIP states are specified in Table 85.

Table 85 — UIP states

uses

State Description
Creaited The initial state after the UIP instance is created by the FDI® Client.
Opellai.iundi Fhreormatexecutiomstate:
Deactivated The final state before a UIP is disposed.

6.3.2 State transitions

The UIP state transitions are defined in Table 86.
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Table 86 — UIP state transitions

Source state Event Destination state
Loaded The FDI® Client created the UIP instance. Created
Created Activate service has been called on UIP instance. | Operational
Operational Deactivate service has been successfully called Deactivated
on UIP instance.
Deactivated The FDI® Client disposed the UIP instance. Disposed
6.4 | UIP permissions and restrictions

6.4.1

The permissions a FDI® Client shall grant to a UIP are specified in this subclause’

Mangd
the o
file s
systeg

NOTE|
this d

Optid

confi
IEC ¢

UIPs

operating system resources. Worker threads are a common means for avoiding blo

situa

6.4.2

A UIR
direc]
the in

i.e. the host nor the hosting environment shall not delete any files within the UIP directory.

The

in the directory@ccording to its own responsibility.

Data
there

Overview

perating system. This does not mean that a UIP has unrestricted(access to the com
ystem. The permissions for accessing the file system and printers are defined b
m configuration.

The setting of permissions for operation system resources in a system configuration is outside the sc|
cument.

nal permissions can be restricted compared tothe permissions given by the sy
Huration. The means by which an FDI® Client can restrict permissions are specified i
2769-6 series.

shall never block the Client, for instancé by issuing synchronous calls to potentially

ions. A UIP shall not implement role based access permission constraints.

Access to local file system

P shall have read and write access to a specific directory on the client machine. This
fory is shared by all UIPs? The UIP uses the hosting service GetHostingProperties to ¢
formation (path) of the directory from the FDI® Client. The UIP directory shall be persig

JIP can create'/ delete subdirectories within the UIP directory and shall organize the

stored in the UIP directory is accessible to other UIPs and potentially other users. T

atory permissions shall be granted by the FDI® Client to the UIP as.they are granted by

plete
the

bpe of

stem
n the

block
Cking

UIP
juery
tent,

data

hus if

is‘data of sensitive nature, UIPs shall implement additional protection mechanisms

(see

IEC

2443-35-3, SR 4.1 Information Confidentiality). Data read from the UIP directory shou

Id be

subject to input validation and possibly be authenticated. Furthermore, data stored in the UIP
directory should be purged on closing the UIP (see IEC 62443-3-3 SR 4.2). File system

perm

6.4.3

issions may be used to restrict access to the files to the UIP user.

Export / Import of files

Using the hosting services ImportFile / ExportFile, the UIP can save data to a user selectable
location within the file system of the FDI® Client, respectively it can import files from a user
selectable location within the file system of the FDI® Client.

UIPs

shall perform a validation of the imported file to assure the file is as expected.

NOTE The security of the local file system and possibly mapped network drives is beyond the scope of this
document. It is assumed that the administrator of the machine the FDI® Client is executed on manages this.
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6.4.4 Inter-Process Communication (IPC)

A UIP process may use IPC to communicate with other processes executed on the same
machine. The UIP process is not allowed to communicate with processes on other machines,
i.e. the UIP shall not have any network access. The UIP is not allowed to start new processes.
Instead, the UIP can interact with a running process that provides services. How the process is
managed is not in the scope of this document.

The UIP should not assume any authentication of the other process to be done by the FDI®
Client. Thus, the UIP IPC usage shall authenticate peer processes where appropriate.

A UIP should perform sanity checks for actions requested by other processes to be perfofmed
by the UIP.

A UIR shall not expose services to other services.

NOTE| The trustworthiness of external applications is beyond the scope of this document. Mechanisms sych as
applicption whitelisting, code signing, access control can be applied to reduce the risk”of malicious ex)ternal
applicptions (see IEC 62443-3-3 SR 3.4).

6.4.5 Open files based on MIME Type
Using the hosting service InitOpenDefaultApplication, a UIP_may open a file in the regisfered

applitation for this MIME type. The application is startedcby-'the FDI® Client and the fjle is
opened. The FDI® Client may limit the MIME types which UIPs can work with.

NOTE| The trustworthiness of external applications is beyond’the scope of this specification. It is the [user’s
respofsibility to register the appropriate external applicationnto handle the MIME file types (see IEC 62443-3-3
SR 3.4).

6.4.6 Access to ressources

The UIP shall have access to the printers, which are available in the hosting environment. A
UIP g¢xecutable shall not perform internet access.

A UIP executable shall not perform local area network (LAN) access.

6.5 | UIP deployment
6.5.1 UIP downloads from FDI® Server
The following scenarios require an FDI® Client to retrieve a UIP.

e The UID specifies a UIP in its XML element Plugin (see Annex A).

e The UIR"opens another UIP with the OpenUserlnterface service (see 5.2.2.3).

In all 5 g ton—forthe—UHRP—AUiptdis—aUUID
(universally unique identifier). A UIP may have several UIP Variants that differ in their platform
and runtime support (see IEC 62769-4).

----- cl

NOTE A Uipld does not contain version information. Resolving a Uipld to the appropriate version of the UIP is done
by the FDI® Server based on FDI® Package information.

The same Uipld may be resolved to different UIP versions for different Devices. At different
points in time, even for the same Device the same Uipld may be resolved differently if a UIP
update happened in the FDI® Server in between.
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With the Uipld, the FDI® Client can retrieve the following information about all corresponding
UIP Variants (see IEC 62769-5) from the FDI® Server.

¢ Runtimeld and Platformld

e UlPVariantVersion

e F

DITechnologyVersion

For this, the FDI® Client calls the OPC UA service TranslateBrowsePathToNodelds with the
following list of relative names:

The
each

"UlPSet/<Uipld>"

"UIPSet/<Uipld >/Runtimeld"
"UIPSet/<Uipld >/Platformld"
"UIPSet/<Uipld >/FDITechnologyVersion"
"UIPSet/<Uipld >/Style"

"UIPSet/<Uipld >/StartElementName"
"UIPSet/<Uipld >/UIPVariantVersion"

array matches the number of UIP Variants for the Uipld/ ,Next, the FDI® Client can

the property values.

If mu
base

The

Serv
chos
used

If no
read
FDIT
of th
the

Final

Jtiple UIP Variants are available, the FDI® Client chooses the most appropriate UIP Vs
d on FDITechnologyVersion, Runtimeld, and Platformid.

FDI® Client may maintain a cache of UIPVariants already downloaded from the
pr. If Uipld, Runtimeld, Platformld, FDIFechnologyVersion and UIPVariantVersion g
bn UIP Variant match with a UIP Variant in its UIP Variant cache, this UIP Variant c3
and no download from the FDI® Seryer is required.

cache is maintained or no matehing UIP Variant is found in the cache, the FDI® Client
the FDITechnologyVersion-(see IEC 62769-5) of the chosen UIP Variant. The parar
echnologyVersion helps-the FDI® Client to determine whether it can support the exec

UIP. The FDI® Client shall execute a UIP of the same major version independently
inor version or revisjon.

ly, the FDI® Client can download the selected UIP from the FDI® Server by readin

valug of the UIR®ariant.

An F

can g¢heck the FDITechnologyVersion first to determine whether it can run the UIP at all

FDIT

FDI® Server returns arrays of Nodelds for each relative name? The number of entries in

read

riant

FDI®
f the
n be

shall
neter
ution
from

j the

D|® Client may implement another sequence than the one described here. For example, it

The

pechnologyVersion is the same for all UIP Variants of a specific version of a UIP.

The FDI® Client may implement optimization strategies. For example, it may cache UIP versions
(in addition to UIP Variant versions). If the version of the UIP is identical to the cached UIP
version, there is no need to read the UIP Variant versions because they are required to be the
same for an identical UIP version (see IEC 62769-4).
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6.5.2 UIP management on FDI® Client

The UIP installation is done per file copy only. The UIP is installed within a folder structure,
which is called the UIP folder structure. The FDI® Client shall manage the UIP folder structure.
The UIP folder structure shall separate the UIP Variants from each other in order to avoid file
name conflicts. UIP executables shall be installed to a path that allows browse and read access.
Since the FDI® Client manages the folder structure, the UIP shall not perform any access to an
absolute path. Any file access shall be done relative to the installation root of the UIP.
Reference data bases and help files (UIP supplementary data) shall be provided with UIP and
stored within in the UIP installation folder on the FDI® Client. The access permission to this
folder is read-only.

Accofding to the version management described in IEC 62769-4, the coexistence_ ofimajor
versipn changes of UIP of the same type shall be supported. This shall be done bydnstalling a
newdr UIP into a separate folder.

7 Actions

71 General

The EDD contained in the FDI® Package as defined in IEC 62769-4 may have EDD methods.
Somé¢ EDD methods may be exposed to the FDI® Client as Actions and can be triggered by
FDI®|(Clients.

NOTE| These Actions have no relationship to the EDD ACTION coenstruct.

Actions are executed in the FDI® Server. The Action state machine is defined in IEC 62749-3.

An ADI® Client can invoke an Action by calling the OPC UA InvokeAction method |(see
IEC $2769-5). State changes of the corresponding Action state machine are sent to the[FDI®
Client via the subscription mechanism (see'IEC 62541-4). Additional data that can come with a
state|change are transferred as an XMk document.

An Agtion can involve user interadtion. The result of a user interaction is sent to the FDI® Server
with the RespondAction service’/(see IEC 62769-5). Data that are sent with this servic¢ are
transferred as an XML document.

An Aftion can be aborted either by the Client of by the Server.

If thgl Server abgrts an Action, it first sends an AbortingNotification. The Client shall reply with
an AbortNotificationConfirmation but still continue processing ActionRequests. Oncg the
AboriNotification was received, the Client shall disable the CancelButton. When the pbort
procgss, is finished, the Server will send an AbortRequest to the Client. The Client replieq with
an AbortResponse and closes the ActionWindow.

An FDI® Client may abort an Action as follows:

1) Call the AbortAction service (see IEC 62769-5)
2) Reply to an existing ActionRequest by sending a valid ActionResponse.
3) Continue processing of ActionRequests.

4) The Server sends an AbortingNotification once it has started the abort process. The Client
shall reply with an AbortNotificationConfirmation but still continue processing
ActionRequests. Once the AbortNotification was received, the Client shall disable the
CancelButton.

5) The Action is aborted after an AbortingRequest is received from the Server. The Client shall
reply with an AbortResponse and closes the ActionWindow.
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Annex B contains an example of an EDD method being executed by an FDI® Server and the
resulting interaction with an FDI® Client. It includes state diagrams and exchanged messages
(XML snippets).

7.2

Sequence diagram

The sequence diagram shown in Figure 8 shows the client/server interaction of an Action call.
This diagram assumes as a pre-condition that the Action can be started from a user interface
shown by the FDI® Client.

NOTE 1 The diagram shows UlDInterpreter, ActionWindow and AcknowledgeWindow as subsystems of the FDI®

Client

The

first.
of th
meth

The

maclhine and responds to the FDI® Client by returning an ActionNodeld\that represents the
machine in the Information Model.

The

updating its state in the Information Model using the provided ActionNodeld. The ActionNg
is also used by the FDI® Client to establish subscriptions with'the FDI® Server in order to mq
the Action execution. As the Action execution procegds, the FDI® Server updates the
maclhline and the corresponding Node in the Information Model. If there are any ex

subs
FDI®

Durirl]g the Action execution, operations such as notifications, read and write (also to
Noddgs than the Node with the ActionNodeld) are not blocked.

The kDI® Server begins an Action by-first setting the state to Running and then starts to ex¢

the

IEC 62541-4) to establish arsubscription using the provided ActionNodeld. The FDI® S
responds to the newly created subscription by advising the FDI® Client of the current stg
the Action state machinenIn this sequence diagram, the subscription was established b
the Action execution freaches any notable state such as the TimeDelay state. Therefore
first notice to the FDI® Client would indicate "Running". If the Action had reached the Timell

state

"Tim¢Delay" since this would be the current state.

Action is initiated from the user interface. If not already locked, InitLock has teybe g

b Action to be invoked, as well as any Action arguments needed, is givén-as OP
pd arguments.

FDI® Server responds to the InvokeAction call by creating an Action execution

FDI® Server is responsible for running the state machine‘(as defined in IEC 62769-3

Criptions for the ActionNodeld, the FDI® Serverwill process these changes and advis
Client of the changes.

FDD method. The FDI® Client uses the OPC UA AddMonitoredltem service

before the subscription was established, the first notice to the FDI® Client would ind

5 only.

alled

The FDI® Client then calls the OPC UA InvokeAction method (see IEC 62769-5).“The pame
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i
I
i Update(Monitoreditemld, value)
H T
| i UIRequest(“TimeDelay”, 10sec)
: - &)
| Update(Monitoreditemld, value) U
! -
- T
i | UlRequest(“TimeDelay”, 5sec)
| I 1, L
| T Update(Monitoreditemld, value) ‘
1 |
I
I
i | UIRequest(*Acknowiedge”, “Ok to Continue?”)
I » \"V B
! Acknowledge Update(Monitoreditemld, value)
| Acknowledge
! Window New()
| |
i | Init(ActionNodeld)
| <
I
I
I
! 1
1 1 %
- - Alternate Response cases -
| | 1
| | !
- - No Response (Timeout*Condition) 1
| | } UIRequest(“Aborted”, Timeout)
| |
| i Update(Meonitoredltemid, value) H‘
! ul
| i RemoveMonitoreditem(Monitoreditemid) |
! | Close() >
1
i Close self ;
‘ T -Abort Response -
I
}—;»} AbortAction(ActionNodeld) }
» .
i AdortButon | N > AbortE xecution _
Prpssed }
! ! " Response()
I I R & o UlRequest(“Aborted”, ByUser)
| | Update(Monitoredltemld, value) -« —
! |
| ! RemoveMonitoredItem(MonitoreditemId) |
! | Close() >
| ! — I\
| Cleseself }
- - -Acknowledge Respons ‘
1*4’1 RespondAction(ActionNodeld, Response) }
I
I gK Button ; Feedback
. Hressed |
! |
| ! UIRe t(“Running”
| ; B Update(Monitoreditemid, value) - equest("Running’) }
; - R
! \
i 1 i UIRequest(“Completed”)
| ! J Update(Monitoredltemld, value) -
I 1 - =
i 1 BemoreMoritomdiomtloniiocodiiomids ‘
! ! >l
| | >
3 | Close() . ExitLock(DeviceNodeld) »U
| [~ |
1
1

L Close self
n
1

IEC
Figure 8 — FDI® Action sequence diagram

The FDI® Client shall not maintain an Action state machine.

NOTE 2 The information sent to the FDI® Client combines state information and the last Ul request. Therefore, there
is no race condition with respect to when the FDI® Client adds the state Node as a monitored item. Even if the Action
state machine has gone through several state transitions, the FDI® Client need not know this. The standard OPC UA
behaviour is that the current information is sent when a Node is added as monitored item.
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When the FDI® Server enters the TimeDelay state, the ActionNodeld is updated at the beginning
of the delay and at the end of the delay. There may also be intermediate updates regarding the
length of the delay. The actual frequency of the intermediate updates is determined by the
design of the FDI® Server, typically every few seconds. All updates of the ActionNodeld will be
submitted to the FDI® Client via the subscription mechanism.

In example 1 in Figure 8, the FDI® Server has entered a time delay of 10 seconds and sends
updates every 5 seconds. When the FDI® Server enters the WaitingForFeedback state, the
Information Model is updated including the user prompt. The state machine pauses the
execution of the Action until a response from the user is provided or a timeout expires. The
state machine change results in the FDI® Client being provided a notification. The FDI® Client
h the

g g p g gp
promfpt provided in the state information as well as a means to provide feedback.

In example 2 in Figure 8, the FDI® Client shows the buttons to "OK" the method-op "Abort{" the
methpd.

Response case "Timeout": If the user fails to respond to the prompt before‘the server timeout
expires, the FDI® Server will abort the Action execution. The state insthie Information Model is
set t¢ Aborted with an indication that the cause was a timeout condition. The Action execution
termihates at this point but the FDI® Server maintains the state Node and the final state| until
the gubscriptions are terminated either by the FDI® Client remaoving the monitored item| or a
genefal timeout of the FDI® Client session with the FDI® Servew

Response case "Abort": If the user responds to the ERI® Server with an abort responsg, the
methpd execution is aborted. The state in the Infermation Model is set to Aborted with an
indication that the cause was a user action. The FDI® Server maintains the state Node and the
final |[state until the subscriptions are terminated either by the FDI® Client removing the
monifored item or a general timeout of the FDI®, Client session with the FDI® Server. The |state
Nodq is also preserved if the Completed or Aborted state of the Action state machine is regched
beforle the FDI® Client established a subscription and added the state Node as a monitored

Response case "Positive feedback”: If the user responds to the FDI® Server with positive
feedbpack, the Action executionisets the state in the Information Model back to Running and
continues the normal execution of the Action.

In eample 3 in Figure8, no further state changes occur before the end of the Actionl and
thergffore the next state change is to the final Completed state. The state machine termipates
after|the final state is set. The FDI® Server maintains the state Node and the final state| until
the dubscriptions™are terminated either by the FDI® Client removing the monitored item| or a
general timeout of the FDI® Client session with the FDI® Server.

NOTE|3 ¢ No“separate KeepAlive method is needed. The supervision of the session tells the FDI® Server tHat the
FDI® Qlient’is alive.

After the Action execution ended and the monitored item has been removed, the lock can be
removed.

7.3  FDI® Action schema definition

The XML schema for the XML sent between the FDI® Client and FDI® Server is defined in
Annex A.

NOTE The XML schema in Annex A also includes the definitions for UIDs.
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ActionRequest is the root element of the XML documents that are exchanged from the FDI®
Server to the FDI® Client during Action execution. These XML documents are sent to the FDI®
Client with the Update service (see IEC 62541-4). The mandatory part of these documents is
the ActionState that specifies the current state of the corresponding Action state machine (see
IEC 62769-3). Additional data is specified if the FDI® Client has to show a user interface on
behalf of the Action. The user interface style as well as content is specified in this additional
data.

ActionResponse is the root element of the XML documents that are exchanged from FDI® Client
to FDI® Server. These documents are used when the user provides feedback for a Ul request.
The Action state machine (as defined in IEC 62769-3) shall be in state WaitingForFeedback or
Waitiwmm@’mmm after
receiving the user feedback. These XML documents are sent with the RespondAction service

(as defined in IEC 62769-5).

Arguments for Actions are also specified by XML documents. The arguments are ‘specified with
the LjistOfActionArguments type as name-value pairs.

7.4 Interactive transfer to device

The |EDD contained in the FDI® Package as defined in IEC'61804-4 may have an
active_download_to_device_root_menu. The whole functionality for the interactive trapsfer
ejvice is exposed to the FDI® Client as INTERACTIVE_TRANSFER_TO_DEVICE_ACTION.
ction can be triggered by FDI® Clients. The action is;executed in the FDI® Server| The
INTERACTIVE_TRANSFER_TO_DEVICE_ACTION use$ the action state machine defingd in

As defined in IEC 61804-4, an INIT_ACTION oncthe interactive_transfer_to_device _root_menu
shall[be used to implement any kind of user interaction before the download of parametgrs to
the device is started. User interactions after’completion of the download shall be implemgnted
usind an EXIT_ACTION on the interactiverxdownload_to_device_root_menu.

The $equence diagram shown in Figure 9 shows the client/server interaction for the intergctive
transffer to device.

The [FDI® Client starts the interactive transfer to device by the invocation off the
INTERACTIVE_TRANSFER: TO_DEVICE_ACTION wusing the InvokeAction service. | The
INIT/EXIT_ACTION are'executed by the FDI® Server as part if the execution of the
INTERACTIVE_TRANSFER_TO_DEVICE_ACTION. After the INIT_ACTION is completed, the
FDI®|Server shall check if the dataset to be downloaded is consistent according to IEC 618D4-4.
If it Js consistent,’ the FDI® Server executes the transfer to device. If the dataset i$ not
cons|stent, the\FDI® Server can initiate a dialog to ask the user if the download shall be abprted
or executed-

In cage\o i acti an rted,

i.e. the FDI® Srver shall not execute the transfer to devie.

The FDI® Client can collect execution status and execution results during the execution of the
INTERACTIVE_TRANSFER_TO_DEVICE_ACTION action by monitoring the ActionNodeld.

After completion of the InteractiveTransferToDevice method, the FDI® Server executes the
EXIT_ACTION.
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EDI Client EDI Server

EDD Method Execution

| Initock (DeviceNodeld) !

! »

|
Call InvokeAction ("INTERACTIVE_TRANSFER_TO_DEVICE_ACTION" |
I
New("INIT_ACTION") i
Init(ActionNodeld)
- —>
Response(ActionNodeld)
e _______________________________________________
Executign of the action as specified in FDI -2, 7.2
|
Alternate cases -
)
|
Consistent dataset for download -
I
I
> Exécute TransferToDelrice()
|
i
I
Ne@(JEXIT_ACTION") |
|
Irit(ActionNodeld)
. —
Execution of the action as specified in FDI -2, 7.2
ExitLock(DeviceNodeld) :
i
I
Inconsistent dataset for download ;
|
|
Update(Monitoreditemld, value) |
Acknowledge :
Wirjdow New() I
= |
: B |
| Init(ActionNodeld) |
- |
OK Button i
Pressed |
I
: RespondAction(ActionNodeld, Response) :
L |
|
i
> Execute TransferToDeice()
|
i
I
New("EXIT_ACTION") |
|
Init(ActionNodeld)
- >
Execution of the action as specified in FDI -2, 7.2
ExitLock(DeviceNodeld) :
' i
— : IEC

Figure 9 — Sequence diagram interactive transfer to device

8 User Interface Description (UID)

8.1 Overview

As defined in IEC 62769-5, top-level FunctionalGroup in the Information Model may contain a
UlDescription (UID) Node or a set of UIPlugin (UIP) Nodes. The Value Attribute of a UID Node
is a string, and the UID XML Schema defines the contents of that string. The XML schema is

defined in Annex A.
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NOTE 1 The XML schema in Annex A also includes the definitions for FDI® Actions.

In addition to the UID Nodes exposed in the Information Model via FunctionalGroups, there may
be non-browseable UID Nodes. As shown in Figure 10, non-browseable UID Nodes are linked
to a parent UID Node via the NodePath attribute. The parent UID Node may be either a
browseable or non-browseable Node.

The root element of the Value Attribute of a FunctionalGroup's UID Node shall be a Window,
Dialog, Menu, or Table element. The root element of the Value Attribute of a non-browseable
UID Node shall be a Window, Dialog, Page, Menu, or Table element.

hllow
rts of
bvide
a reference (via the NodePath attribute) to a non-browseable UID Node thatceontaing the
missing information. The FDI® Client may use the specified NodePath to obtain the migsing
information from the FDI® Server as it deems necessary.

NOTE[2 An example of a non-visible part of a window would be the second page of @.tabbed dialog. The Igbel of
the second page is visible, but the content of the second page is not.
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FunctionalGroupType:
<ldentifier>
UlDescriptionType:
<ldentifier>
Value Attribute
UlDescriptionType: <Page>
<ldentifier>
</Page>
, Value Attribute
' <Window>
</il-\iindow>
UlDescriptionType:
<ldentifier> UlDescriptionTypg:
<ldentifier>
Value Attribute
<Page> Value’Attribute
</i:.’-age> P sDialog>
Drganizes </Dialog>
Value Attribute references
non-browseable UID nodes
FunctionalGroupType:
<ldentifier>
Nested functional groups have
neither a UID nor a UIP
Organizes
FunctionalGroupType:
<ldentifier>
IEC
Figure 10 — User Interface Descriptions
The XML returned to the FDI® Client from an FDI® Server contains layout elements and conhtent
elempnts. Layout elements define the visual organization, positioning, and structure of the|user
interfface( Gontent elements are the basic building blocks of the user interface.

NOTE 3 The XML only includes "valid" elements. New XML documents will be returned if validity changes.
The layout elements are

e ColumnBreak

e Dialog

o EditDisplay
e Group

e Menu

e Page

¢ RowBreak
e Table
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Window

The content elements are

Action
Chart
Graph
Grid

Image

2023

I-’larameter
P
Text

ugin

The algorithm for rendering these elements onto a computer screen is specified in IEC 618

NOTE[4 The definition of UIDs is heavily influenced by IEC 61804-3 and IEC 61804-4-

8.2

UID execution

D4-4.

Figune 11 illustrates an example of the sequence of steps used by’an FDI® Client to call up and
execlite a UlDescription (UID). This example assumes as a prée-condition that the FDI® (
has gstablished a session with the FDI® Server, the user has'navigated to a Device using

form |of Information Model browsing or lookup, and the £DI® Client is presenting the usef
a list|of FunctionalGroups. The example includes a sub UID that is referenced in the XML ¢
UID fand that contains conditional content. Thesexample illustrates the modification

Parameter used by the sub UID to calculate theconditional content.

NOTE[1 The diagram shows UIDWindow, UlDInterpreter and Device Browser Window as subsystems of th
Client| It also shows UIDExecution as subsystem of.the FDI® Server. This is for explanatory reasons only.

Client
some
with
f the
of a

 FDI®
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|

RegisterNode(Contextld, FncGrp_UID Nodeld)
-~ Reply(FncGrp_UID RegisteredNodeld)
|
|

AddMonitoreditem(FncGrp_UID RegisteredNodeld, Value)—p»

Reply(Monitoreditemid).--

N

<

Update(Monitoreditemld, value)

Display FncGrp.UID
|

Determine What SubUIDs are needed

i

Reply(subUID RegisteredNodeld([])
I

|
AddMonitoreditem(subUID RegisteredNodeld[], Value)—p|
} ,,,,,, Reply(MonitoredSubltemids).........

<« GenerateXML(“FncGrp.UID XML)

e New() |

Init(FncGrp.WID) >

CreateHiddenNode(“UID.SubUIDs”).

|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
I
\
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
I
I
|
|
|
|
|
|
|
|
I
|
|
| |
} RegisterNode(Contextld, SubUID Nodeld[])—— =
i i
|
I
I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
I
|
|
|
I
|
|
|
|
I
|
|
I
I
|
|
|
|
|
|

r | Init(UID.SubUIDs)———— >
|
} Update(MonitoredSubltemlds, values) < GenerateXML(UID.SubUIDs XML)
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IEC

The sequence in Figure 11 begins with the user selecting one of the FunctionalGroups to open.
The Device Browser Window initiates the opening of the UID associated with the selected
FunctionalGroup by acquiring an EditContext and creating a new UID Window and UID
Interpreter that will be used to present the UID to the user. The newly created UID Window is
initialized by providing it with the EditContext and the Nodeld of the selected FunctionalGroup
in the EditContext. To retrieve this Nodeld, the RegisterNodesByRelativePath Method is called
passing the BrowsePath of the FunctionalGroup and the EditContext as input.

Locking is required for the Write Service.

NOTE 2 The example therefore includes calls to lock (InitLock) and unlock (ExitLock) the Device.
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The UID Window begins by establishing a subscription to the value of the UID contained in the
referenced FunctionalGroup using the OPC UA AddMonitoredltem service in order to obtain the
content (i.e., the XML representation) of the UID. The FDI® Server responds to the subscription
request by creating a UID Execution machine and initializing it by passing an internal identifier
of the selected UID. The UID Execution machine interprets the UID definition, creates the
referenced non-browseable sub UID Nodes in the Information Model and generates the XML
representation of the top level UID. The generated XML representation is maintained in the
Information Model to support the UID Window’s subscribe. The NodePaths of the sub UIDs are
included in the XML of the parent UIDs. Using the RegisterNodesByRelativePath Method, the
NodeSpecifiers are translated into Nodelds. The UID Window can use those Nodelds to create
subsequent subscriptions. The FDI® Server provides the content of the top level UID that was

itbhad -t N ih LILD \ALiad
SUbS EHoeato uy the—oto— R aOW-

The [UID Window interprets the XML content of the updated UID value provided” by the
subsgription and renders the user interface. It also collects the references to the Sub'UIDg and
issugs a second OPC UA AddMonitoredltem service request to include the sub UIDs in the
subsgription. The FDI® Server responds to the AddMonitoredltem by initializing the sub [UIDs
Nodgs resulting in the generation of XML representations of the sub UID|content. The |[FDI®
Server updates the UID Window with the generated value of each of the’sub UIDs included in
the QPC UA AddMonitoredltem request.

NOTE|3 The example uses multiple sub UIDs (but is unspecific (about how many). For example,
AddMenitoredltem(UID.SubUIDs.value) adds the Nodes of all SubUIDs to thiessubscription.

The UID Window responds to the subscription updates by(rendering the sub UIDs in the|user
interface. In addition to the sub UIDs, UIDs also contaih NodePaths referencing paramgters
and jactions. Using the RegisterNodesByRelativePath those NodePaths are translatgd to
Noddlds and the UID Window uses the AddMonitoredltem service to subscribe to the values of
the plarameters. The FDI® Server provides the values to the UID Window. The UID is now fully
displayed and ready.

When the user starts making a change tera value, the UID Window requests a lock usinpg the
InitLgck Method.

There are different strategies when to acquire a lock. At the latest it needs to be acquired bgfore
any pre-edit actions are executed or the value is written to the FDI® server.

If a pre-edit action is defined on the changed parameter the UID Window calls that action

When the user finishes changing the value, the value is written to the EditContext using the
Writg service. If a-post-edit action is defined on the changed parameter, the UID Window|calls
that action.

The UID(Execution determines that the value change results in the change of a condifional
contgined in one of the sub UIDs. The XML value of the sub UID that is affected is regenefated
and the Tnformation Modelis updated. The FDI® Server reacts to the Information Model update
by notifying the UID Window of the change.

The UID Window processes the value change of the sub UID and makes the necessary
adjustments to the user interface to reflect the change.

The user completes the example sequence by clicking on an apply button that instructs the UID
Window to shut down. The UID Window calls the Apply Method for its EditContext and the
changes are applied to the device. Any pre- and post-write actions are executed. The UID
Window removes the subscriptions by calling the OPC UA DeleteMonitoredltem service call.

The FDI® Server processes the OPC UA DeleteMonitoredltem call by removing the items from
the subscription. Afterwards the UID Window calls the Discard Method on the EditContext and
the FDI® Server removes the non-browseable sub UID Nodes and closes the UID Execution.
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Annex A
(normative)

XML schema

A.1 General

The following is the XML schema definitions for UIDs as well as Actions. The types are listed
in alphabetical order. The namespace xs: in the elements refers to the W3C XML Schema.

A.2 | AbortRequestT

This [type specifies a request sent from an FDI® Server to an FDI® Client whén,an Actipn is
aborfed. The FDI® Client may inform the user about the reason the Actionds-aborting. Upon
acknpwledgement from the user, the FDI® Client sends an ActionRespons§g back to the [FDI®
Server.

The XML schema for an AbortRequestT type is:

<xs:complexType name="AbortRequestT">
<xs:sequence>

<xs:element name="Message" type="xs:sitring"/>
<[xs:sequence>

</xd:complexType>

The g¢lements of an AbortRequestT type are described in Table A.1.

Table A.1 — Elements of AbortRequestT

Element Description

Mesgage This . fequired element specifies the reason the action has been aborted.

A.3 | AccessT
This type specifies\whether the access shall be ONLINE or OFFLINE.
The XML schema for an AccessT enumeration type is:

<xs:sipleType name="AccessT">

<‘;D.LCDtJ.L\_/tLUll 1L_}C}l. C_" D.DtJ.J’_lly"
<xs:enumeration value="ONLINE"/>
<xs:enumeration value="OFFLINE"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of an AccessT enumeration type are described in Table A.2.
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Table A.2 — Enumerations of AccessT

Enumeration Description
ONLINE The access shall be done ONLINE.
OFFLINE The access shall be done OFFLINE.

A4

This

to adknowledge a condition or state within an Action. Upon acknowledgement from the
the FDI® Client sends an AcknowledgementResponse back to the FDI® Server
AcknpwledgementRequest shall only be used to acknowledge normal operating cenditionp.

Abor

The XML schema for an AcknowledgementRequestT type is:

<xXS:

<Xs:sequence>

<
</x9

The g¢lements of an AcknowledgementRequestT type.are described in Table A.3.

AcknowledgementRequestT

Request shall be used to acknowledge a condition that leads to the Action(being abd

complexType name="AcknowledgementRequestT">
<xs:element name="Message" type="xs:string"(>

XS:sequence>
:complexType>

Table A.3 — Elements of AcknowledgementRequestT

Element Description
Mesgage This required-efement specifies the condition the user is being asked to
acknowledgge'in the form of a message to the user.
A.5 | ActionListT

This fype specifies a listof Action elements.

The

<xXSs:

<xs:gequence maxOccurs="unbounded">

ML schema‘for an ActionListT type is:

complexType name="ActionListT">

<xS+element name="Action" type="clnt:ActionT"/>

<

Xs:seguence>

</xs

:complexType>

The elements of an ActionListT type are described in Table A.4.

Table A.4 — Elements of ActionListT

Element Description

Action An element of the list.
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A.6 AbortingNotificationT

This type is used in the ActionRequest element to notify the client that the action has been
aborted on the server.

The XML schema for an AbortingNotificationT type is:

<xs:complexType name="AbortingNotificationT"/>

A.7 _ActionRequestT
This type specifies an action request from the FDI® server.
The XML schema for an ActionRequestT type is:

<xs:complexType name="ActionRequestT">
<Xxs:sequence>
<xs:element name="EditContext" type="xs:string//®
<xs:choice>
<xs:element name="AbortingNotification"
type="clnt:AbortingNotificationT"/>
<xs:element name="AcknowledgementRequest"
type="clnt:AcknowledgementRequestT"™/>
<xs:element name="AbortRequest" type="clnt:AbortRequestT"/>
<xs:element name="UIDRequest" type="clnt:UidRequestT"/>
<xs:element name="SelectionRequest"
type="clnt:SelectionRequestd" />
<xs:element name="InputRequedt" type="clnt:InputRequestT"/>
<xs:element name="ParameterInputRequest"
type="clnt:ParameterInputRequestT"/>
<xs:element name="InfoRequest" type="clnt:InfoRequestT"/>
<xs:element name="DelayMessageRequest"
type="clnt:DelayMe&ssageRequestT"/>
</xs:choice>
<[xs:sequence>
</xdq:complexType>

The g¢lements of anActionRequestT type are described in Table A.5.
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Table A.5 — Elements of ActionRequestT

Element Description
EditContext This element specifies the EditContext to be used when editing Variables for
this Action.
AbortingNotification This element specifies that the action has been aborted on the server. To

ensure correct abort processing, the User Interface shall not allow the
cancellation of further action requests.

AcknowledgementRequest This optional element specifies a request from an FDI® Server to an FDI®
Client for the user to acknowledge a condition. The FDI® Client will not
respond to the FDI® Server until the user acknowledged the condition.

AborfRequest This optional element specifies a request from an FDI® Server to an FDI®
Client to notify the user the Action is aborting.

UIDRequest This optional element specifies a request from an FDI® Server to an FDI®
Client to display complex user interface.

SeleftionRequest This optional element specifies a request from an FDI® Server)to an FDI®
Client for the user to make a selection from a list of possible“alternatives.

InpujiRequest This optional element specifies a request from an FDI®Server to an FDI®
Client for the user to edit data.

ParameterinputRequest This optional element specifies a request from-an,FDI® Server to an FDI®
Client for the user to edit a parameter.

InfoRequest This optional element specifies a requestAfrom an FDI® Server to an FDI®
Client for a message to be displayeddo the user. The message does not
require user acknowledgement and the FDI® Client will respond immediatgly
after displaying the message.

DelayMessageRequest This type specifies a request-sent from an FDI® Server to an FDI® Client when
a delay is requested within_an Action. The FDI® Client informs the user of the
reason for and duration of'the delay. The FDI® Client times the delay and
sends a DelayMessageResponse back to the FDI® Server after the time has
elapsed.

A.8 | ActionResponseT
This type specifies an action re§ponse to the FDI® Server.
The XML schema for an ActionResponseT type is:

<xs:complexType, name="ActionResponseT">
<xs:choice>
<xs:eleément name="AbortingNotificationConfirmation"
typer"clnt:ResponseT"/>
<xg€lement name="AcknowledgementResponse" type="clnt:Responsel"/>
<xs<element name="AbortResponse" type="clnt:ResponseT"/>
XXs:element name="UidResponse" type="clnt:UidResponseT"/>
<xs:element name="SelectionResponse"
type="clnt:SelectionResponseT"/>
<xs:element name="InputResponse" type="clnt:InputResponseT"/>
<xs:element name="ParameterInputResponse" type="clnt:ResponseT"/>
<xs:element name="InfoResponse" type="clnt:ResponseT"/>
<xs:element name="DelayMessageResponse" type="clnt:ResponseT"/>
</xs:choice>
</xs:complexType>

The elements of an ActionResponseT type are described in Table A.6.
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Table A.6 — Elements of ActionResponseT

Element Description

AbortingNotificationConfirmation This optional element specifies the response of an FDI® Client to an

AbortingNotification from an FDI® Server.

AcknowledgementResponse This optional element specifies the response of an FDI® Client to an
AcknowledgementRequest from an FDI® Server.
AbortResponse This optional element specifies the response of an FDI® Client to an
AbortRequest from an FDI® Server.
UidResponse This optional element specifies the response of an FDI® Client to an
UIDRequest from an FDI® Server.
SeleftionResponse This optional element specifies the response of an FDI® Client to a
SelectionRequest from an FDI® Server.
InpujResponse This optional element specifies the response of an FDI® Client-to ‘an
InputRequest from an FDI® Server.
ParameterinputResponse This optional element specifies the response of an FDI® Client to an
ParameterinputRequest from an FDI® Server.
InfoResponse This optional element specifies the response of an.FDI® Client to an
InfoRequest from an FDI® Server.
DelayMessageResponse This optional element specifies the responsg)of an FDI® Client to a
DelayMessageRequest from an FDI® Server.
A.9 | ActionT
This fype specifies an Action, which is a sequence.of steps that requires collaboration betyween

an F

The

<xs:complexType name="ActionT">
xs:complexContent>

<

<

</xd:GomplexType

DI® Client and an FDI® Server.

KML schema for an ActionT type is:

<xs:extension base="glnt:UiElementT">
<xs:sequence>
<xs:element name="Name" type="xs:string"/>
<xs:element name="Access" type="clnt:AccessT" minOccurs="(
<xs:element name="Class" type="clnt:ActionClassT"
minQdcurs="0"/>
<xs¢element name="ListOfActionArguments"
type="clnt:ListOfActionArgumentsT" minOccurs="0"/>
</®skisequence>
</xsvextension>
xSz complexContent>

"/>

The elements of an ActionT type are described in Table A.7.
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Table A.7 — Elements of ActionT

Element Description
Name This required element specifies the name of the Action, which may be passed
to the InvokeAction method of a UID Node in an FDI® Server.
Access This optional element specifies whether the action shall be used ONLINE or
OFFLINE.
Class This optional element specifies the EDD CLASS attribute of the action.

ListOfActionArguments

This optional element specifies a list of input arguments, which may be
passed to the InvokeAction method of a UID Node.

A.10 AxisListT

This fype specifies list of named axis elements of a graph or a chart.
The XML schema for an AxisListT type is:

<xs:complexType name="AxisListT">
<xs:sequence minOccurs="0" maxOccurs="unboundédy' >
<xs:element name="Axis" type="clnt:AxisT"J$

<[xs:sequence>
</xd:complexType>

The g¢lements of an AxisListT type are described in_Table A.8.

Table A.8 — Elemients of AxisListT

Element

Description

Axis

An element\of the AxisListT.

A.11 AxisT

This fype specifies an-axis of a graph or a chart.
The XML schema.for an AxisT type is:

<xs:complexType name="AxisT">

<xs:¢omplexContent>

&Xs:extension base="clnt:LabelHelpT">

[SISACAC RUA—E s A oA

<xs:element name="MaximumValue" type="clnt:VariantT"
minOccurs="0"/>
<xs:element name="MinimumValue" type="clnt:VariantT"
minOccurs="0"/>
<xs:element name="DisplayedRange" minOccurs="0">
<xs:complexType>
<xs:attribute name="NodePathViewMinimum"
type="xs:string" use="required"/>
<xs:attribute name="NodePathViewMaximum"
type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="Scaling" type="clnt:ScalingT"
default="Linear" minOccurs="0"/>
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<xs:element name="Unit" type="xs:string" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="Name" type="xs:string" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The attributes of an AxisT type are described in Table A.9.

Table A.9 — Attributes of AxisT

Attribute Description

Namp Unique name of axis in the context of Chart/Graph that this axis is preseni.

The ¢lements of an AxisT type are described in Table A.10.

Table A.10 — Elements of AxisT

Element Description

MaximumValue This required element specifies the largestwalue that lies within the boungs of
the axis.

MinimmumValue This required element specifies the smallest value that lies within the boupds
of the axis.

DisplayedRange Sn1p1t Sn1p1t

Scaling This optional element specifies how the values should be scaled. The defgult
is Linear.

Unit This optional element specifies the engineering unit of the axis.

A.12 BitEnumerationltemListT
This type specifies the content.ef a bit enumeration.
The XML schema for a BitEnumerationltemListT type is:

<xs:complexType hame="BitEnumerationItemListT">
<xs:sequence maxOccurs="unbounded">

<xs:edement name="BitEnumerationItem"
type="clnt:BitEnumerationItemT" />
<fxstsequence>

</xqdscomplexType>

The elements of a BitEnumerationltemListT type are described in Table A.11.

Table A.11 — Elements of BitEnumerationltemListT

Element Description

BitEnumerationltem An element of the bit enumeration.
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A.13 BitEnumerationltemT
This type specifies the meaning of a single bit of a bitmapped value.
The XML schema for a BitEnumerationltemT type is:

<xs:complexType name="BitEnumerationItemT">
<xs:complexContent>
<xs:extension base="clnt:LabelHelpT">
<xXs:sequence>

scoloment nome="Valuc" +tunco_" cunsicanedlong’
Z ) )

</xs:sequence>
</xs:extension>

<[xs:complexContent>
</xd:complexType>

The ¢lements of a BitEnumerationltemT type are described in Table A.12.

Table A.12 — Elements of BitEnumerationltemT

Element Description

Valu

4

This required element specifies the bit ‘asva bit mask, i.e., 0x1 specifies the
least significant bit, 0x2 specifies the.second least significant bit, 0x4
specifies the third most significant bit; and so on.

A.14 ButtonListT

This type specifies a list of Button elements:*The UID response contains the 0-based index of
the sglected button.

The XML schema for a ButtonListT<type is:

<xs:complexType name="ButtonListT">
<xs:sequence maxOccurs="unbounded">

<xs:element name="Button" type="clnt:LabelT"/>
<[xs:sequenceX

</xdq:complexType>

The g¢lements-of a ButtonListT type are described in Table A.13.

Table A.13 — Elements of ButtonListT

Element Description

Button An element of the button list.

A.15 ChartT

This type specifies a chart that graphically displays data from a device. The data is read from
the device periodically and continuously. As new data arrives, it is displayed.
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The XML schema for a ChartT type is:

<xs:complexType name="ChartT">
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeableT">

<xs:sequence>

<xs:element name="Length"
default="600000"

<xs:element name="Type"
default="Strip"

<xs:element name="CycleTime"

type="xs:nonNegativelInteger"
minOccurs="0"/>
type="clnt:ChartTypeT"
minOccurs="0"/>
type="xs:nonNegativelnteger"

<
</x9

The ¢lements of a ChartT type are described in Table A 14.

3 2
uc Ll adulit=

<xs:element name="AxisList"
<xs:key name="AxisKey">
<xs:selector xpath="clnt:Axis"/>
<xs:field xpath="@Name"/>
</xs:key>
</xs:element>
<xs:element name="SourceList"
</xs:sequence>
</xs:extension>
xs:complexContent>
:complexType>

o u
1L UUU

: TN T
IMMLITUCCUL 5— U

type="clnt:AxisListT">

type="clnt:SouxoélistT"/>

Table A.14 — Elements of ChartT

Element Description
Lendth This optional eleméent specifies the length of time, in milliseconds, that is
displayed by the\chart. The number of samples displayed by a chart can be
calculated by dividing the Length by the CycleTime. The default is 600 000.
Typ§g This optional element specifies the type of the chart. The default is Strip.
CyclgeTime This optional element specifies the rate, in milliseconds, at which data onf|the
chart\is updated. The default is 1 000.
Axislist This required element specifies the vertical axis data displayed by the chdrt.
Sourgelist This required element specifies the data displayed by the chart.
A.16 ChartTypeT
This fyperspecifies the general appearance and behavior of a chart.

The

| £ Cl + T I FH + +
W SUITTCTITa TUT a oUiTfaltTrypoc T iUt atiuiT ty o 1S,

<xs:simpleType name="ChartTypeT">
<xs:restriction base="xs:string">

<xs:enumeration value="Gauge"/>
<xs:enumeration value="HorizontalBar"/>
<xs:enumeration value="Scope"/>
<xs:enumeration value="Strip"/>
<xs:enumeration value="Sweep"/>
<xs:enumeration value="VerticalBar"/>

</xs:restriction>
</xs:simpleType>

The enumeration values of a ChartTypeT enumeration type are described in Table A.15.
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Table A.15 — Enumerations of ChartTypeT

Enumeration

Description

Gauge

A single source value is displayed as a gauge, which is a graphical
representation similar to the fuel gauge in an automobile.

HorizontalBar

The source values are displayed as horizontal bars.

Scope The source values are displayed as a curve moving from left to right. When
the source values reach the far right of the display area, the display area is
erased and the new source values are displayed beginning at the far left.

Strip The source values are displayed as a curve moving from left to right. When
the source values reach the far right of the display area, the display area is
scrolled with the source values on the far left being removed and the new
source values being displayed on the right.

Swegp The source values are displayed as a curve moving from left to right."When
the source values reach the far right of the display area, the new"source
values are displayed beginning at the far left, but unlike Scope jonly the
portion of the display area needed to display the new sourCe‘values is erased.

VerticalBar The source values are displayed as vertical bars.

A.171 ColorNameT

This type specifies the name of a predefined color.

The XML schema for a ColorNameT enumeration type.is:

<xs:simpleType name="ColorNameT">

<xs:restriction base="xs:string"»
<xs:enumeration value="Agua"¥%
<xs:enumeration value="Black"/>
<xs:enumeration value="Blue"/>
<xs:enumeration value="Fuchsia"/>
<xs:enumeration valuex“Gray"/>
<xs:enumeration valyme="Green"/>
<xs:enumeration yalue="Lime"/>
<xs:enumeration.value="Maroon"/>
<xs:enumerationh, value="Navy"/>
<xs:enumeratfipn value="Olive"/>
<xs:enumer@bion value="Purple"/>
<xs:enunekration value="Red"/>
<xs:enumeration value="Silver"/>
<xs:egnumeration value="Teal"/>
<xgteénumeration value="White"/>
“ks<fenumeration value="Yellow"/>
<[Xs“restriction>

</xs:simpleType>

The enumeration values of a ColorNameT enumeration type are described in Table A.16.
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Table A.16 — Enumerations of ColorNameT

Enumeration Description
Agua RGB value #00FFFF.
Black RGB value #000000.
Blue RGB value #0000FF.
Fuchsia RGB value #FFOOFF.
Gray RGB value #808080.
Green RGB value #008000.
Lime] RGB value #00FF00.
Mardon RGB value #800000.
Navy RGB value #000080.
Olivg RGB value #808000.
Purpje RGB value #800080.
Red RGB value #FF0000.
Silvgr RGB value #C0CO0CO.
Teal RGB value #008080.
Whitg RGB value #FFFFFF.
Yellqw RGB value #FFFFO0O.
A.18 ColorT
This fype specifies a color, either a name or'an RGB value.
The XML schema for a ColorT type is;
<xs:simpleType name="ColorT">
<)s:union memberTyped="clnt:ColorNameT clnt:ColorValueT"/>
</xgq:simpleType>
A.19 ColorValueT
This type specifies an RBG value consisting of a hash character (#) followed by three o¢r six

hexa
exant

The

KMI” schema for a ColorValueT type is-

Hecimal(digits. If three hexadecimal digits are specified, each character is repeate
ple, #E0OF is equivalent to #FFOOFF.

i, for

<xs:simpleType name="ColorValueT">

<xs:restriction base="xs:string">

<xs:pattern value="#[0-9%9a-fA-F]{3}"/>

<xs:pattern value="#[0-9%9a-fA-F]{6}"/>
</xs:restriction>

</xs:simpleType>

A.20 ColumnBreakT

This type specifies a column break.
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The XML schema for a ColumnBreakT type is:

<xs:complexType name="ColumnBreakT"/>

A.21 DateTimeDataT
This type specifies the data type of a date/time value.

The XML schema for a DateTimeDataT enumeration type is:

<xs:simpleType name="DateTimeDataT">
<xs:restriction base="xs:string">
<xs:enumeration value="Date"/>
<xs:enumeration value="Time"/>
<xs:enumeration value="DateTime"/>
<xs:enumeration value="Duration"/>
<xs:enumeration value="TimeValue"/>
<fxs:restriction>
</xq:simpleType>

The ¢numeration values of a DateTimeDataT enumeration typé are described in Table A.|17.

Table A.17 — Enumerations of DateTimeDataT

Enumeration Description
Date A value that represents a‘date without a time.
Timg A value that represents a time without a date.
DatefTime A value that represents a date and time.
Duraftion A value that.fepresents a length of time.
TimgValue A value that represents a time of the day.

A.22 DelayMessageRequestT

This type specifies a-request sent from an FDI® Server to an FDI® Client when a delay o¢curs
withiph an Action. The’ FDI® Client informs the user of the reason for the delay and expégcted
durafion of the delay. The FDI® Client then sends an ActionResponse back to the FDI® Sdrver.
The [FDI® Seryer may send DelayMessageRequests frequently with updated informfation
reganding the“length of the delay. When the delay is finished, the FDI® Server sends a
DelayMessageRequest with the SecondsToWait element set to zero.

The XML schema for a DelayMessageRequestT type is:

<xs:complexType name="DelayMessageRequestT">
<xs:sequence>
<xs:element name="Message" type="xs:string"/>
<xs:element name="SecondsToWait" type="xs:unsignedLong"/>
</xs:sequence>
</xs:complexType>

The elements of a DelayMessageRequestT type are described in Table A.18.
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Table A.18 — Elements of DelayMessageRequestT

Element Description
Message This required element specifies the message to be displayed to the user.
SecondsToWait This required element specifies the number of seconds the delay is expected
to last.

A.23 DiagramLineT

This fype specifies an abstract source.
The XML schema for a DiagramLineT type is:

<xs:complexType name="DiagramLineT" abstract="true">
<xs:complexContent>

<xs:extension base="clnt:UiElementT">
<xXs:sequence>

minOccurs="0"/>

<xs:element name="LineColor" type="clftsColorT"
minOccurs="0"/>

<xs:element name="LineType" type="élnt:LineTypeT"
minOccurs="0"/>

<xs:element name="VerticalAxis"y\minOccurs="0">
<xs:complexType>

<xs:attribute name="AxigRef" type="xs:string"/>

</xs:complexType>

</xs:element>

minOccurs="0"/>
minOccurs="0"/%*

minOccursz"QV />
</xs:sequence)>

</xs:extensiomn>

<[xs:complexContent>
</xd:complexType>

The attributes-of a DiagramLineT type are described in Table A.19.

Table A.19 — Attributes of DiagramLineT

<xs:element name="Emphasis" type="xs:bookean" default="fal

<xs:element name="InitActionList" type="clnt:ActionListT"
<xs:element name="RefreshActionList" type="clnt:ActionLisf

<xs:element name="ExitActionList" type="clnt:ActionListT"

<xs:attributle name="Name" type="xs:string" use="required"/>

™"

Attribute Description

Name Unique name of DiagramlineT in the context of Chart/Graph that this
DiagramlineT is present.

The elements of a DiagramLineT type are described in Table A.20.
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Table A.20 — Elements of DiagramLineT

Element Description
Emphasis This optional element specifies whether or not this data should be graphically
emphasized. The default is false.
LineColor This optional element specifies the color in which to display the data. The
default is determined by the FDI® Client.
LineType This optional element specifies the type of line to be displayed. Every data

with the same LineType should be displayed in the same fashion (line pattern,
line thickness, etc.).

VerticalAxis

This optional element specifies appearance of the vertical axis.

Sn1p1t

InitAtionList

This optional element specifies the Actions to be executed before ¢he-datd
displayed.

S

Refrg¢shActionList

This optional element specifies the Actions to be executed after’the data i
read from the device but before it is displayed.

a7

ExitActionList

This optional element specifies the Actions to be exeeuted when the graph or
chart containing the data is closed.

A.24 EnumerationltemListT
This fype specifies the content of an enumeration.
The XML schema for an EnumerationltemListT type is:

<xs:complexType name="EnumerationItemListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="EnumeratienlItem" type="clnt:EnumerationItemT|/>

<[xs:sequence>
</xd:complexType>

The g¢lements of an EnumeratiohltemListT type are described in Table A.21.

Table'A.21 — Elements of EnumerationltemListT

Element

Description

Enumerationltem

An element of the enumeration.

A.25 EnumerationltemT

This type specifies one of the possible values of an enumerated value.

The XML schema for an EnumerationltemT type is:

<xs:complexType name="EnumerationItemT">

<xs:complexContent>

<xs:extension base="clnt:LabelHelpT">

<Xs:sequence>

<xs:element name="Value" type="xs:unsignedLong"/>

</xXs:sequence>
</xs:extension>

</xs:complexContent>

</xs:complexType>
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The elements of an EnumerationltemT type are described in Table A.22.

Table A.22 — Elements of EnumerationltemT

Element Description

Value This required element specifies the unique identifier of the list entry in the
context of the parent list element.

A.26 FormatSpecifierT

This fype specifies the allowed format specifier of parameters (ANSI C compatible).
The XML schema for a FormatSpecifierT type is:

<xs:simpleType name="FormatSpecifierT">
<xs:restriction base="xs:string">

<xs:pattern value="%?[#-0+
]1*\d* (\.\d*)?[hlL]?[dioxXucsfeEgGpn%]"/>
<[xs:restriction>

</xd:simpleType>

A.27] GraphT
This fype specifies a graph that graphically displays. a finite data set from a device.
The XML schema for a GraphT type is:

<xs:complexType name="GraphT"X
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeableT">
<xs:sequence>
<xs:element name="CycleTime" type="xs:nonNegativelnteger"
default="0% minOccurs="0"/>
<xs:elemeft ‘name="AxisList" type="clnt:AxisListT">
<xs:key name="GraphAxisKey">
Xsiselector xpath="clnt:Axis"/>
<xs:field xpath="@Name"/>
)xs:key>
£/Xs:element>
«xs:element name="HorizontalAxis" minOccurs="0">
<xs:complexType>
<xs:attribute name="AxisRef" type="xs:string"/>
</xs:complexType>
</xs:element>
<xs:element name="WaveformList" type="clnt:WaveformListT"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The elements of a GraphT type are described in Table A.23.
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Table A.23 — Elements of GraphT

Element Description

CycleTime This optional element specifies the rate, in milliseconds, at which data set is
re-read from the device and re-displayed. If the CycleTime is O, the graph is
never refreshed. The default is 0.

AxisList This required element contains all the axes referred from graph or waveform.

HorizontalAxis Sn1p1t

WaveformList This required element specifies the waveforms displayed on the graph.
A.28 GridT

This type specifies a grid that displays data in a table-like grid.
The XML schema for a GridT type is:

<xs:complexType name="GridT">
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeablell>
<xXs:sequence>
<xs:element name="Handling" type="¢int:HandlingT"
default="rw" minOccurs="0"/>
<xs:element name="Orientation" ¢‘&ype="clnt:0OrientationT"
default="Vertical" minOccurs&"0"/>
<xs:element name="VectorList!\*type="clnt:VectorListT"/>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xd:complexType>

The ¢lements of a GridT type are described in Table A.24.

Table A.24 — Elements of GridT

Element Description

Handling This optional element specifies whether or not the data within the grid may be
modified. The default is ReadWrite.

Orieftation This optional element specifies whether the vectors are displayed horizonially
or vertically. The default is Vertical.

VectprList This required element specifies the data displayed within the grid.

A.29 HandlingT

This type specifies how an item may be accessed (ro = read only, wo = write only, rw = read
and write).
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The XML schema for a HandlingT enumeration type is:

<xs:simpleType name="HandlingT">
<xs:restriction base="xs:string">
<xs:enumeration value="rw"/>
<xs:enumeration value="wo"/>
<xs:enumeration value="ro"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of a HandlingT enumeration type are described in Table A.25.

Table A.25 — Enumerations of HandlingT

Enumeration Description
rw The item may be read or written.
wo The item may only be written.
ro The item may only be read.
A.30 ImageT

This fype specifies a visual entity such as a picture or.illdstration.
The XML schema for an ImageT type is:

<xs:complexType name="ImageT">
<xs:complexContent>
<xs:extension base="clnt:giElementT">
<xs:sequence>
<xs:element name='Inline" type="xs:boolean" default="falsqg"
minOccurs="0"/>
<xs:element namé="AlignLeft" type="xs:boolean"
default="false" minOccurs="0"/>
<xs:element .name="AlignRight" type="xs:boolean"
default="false" minOccurs="0"/>
<xs:element name="Link" minOccurs="0">
<xscomplexType>
<xs:choice>
<xs:element name="Menu" type="clnt:MenuReferenceT" />
<xs:element name="Plugin" type="clnt:PluginT"/>
<xs:element name="Action" type="clnt:ActionT"/>
</xs:choice>
STCOMPIEXTIYPE
</xs:element>
</xs:sequence>
<xs:attribute name="NodePath" type="xs:string" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The attributes of an ImageT type are described in Table A.26.
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Table A.26 — Attributes of ImageT

Attribute Description

NodePath This is a mandatory attribute which gives the qualified path of the Node in the
Device Model.

The elements of an ImageT type are described in Table A.27.

Table A.27 — Elements of ImageT

Element Description

Inling If the image is in a window, dialog, page or group and the inline qualifier is not
specified, the image should span with the width of the MENU; otherwise, the
image should be displayed in line with other layout items of the)item list.

AligrjLeft If the image is in a window, dialog, page or group and thefinline qualifier is not
specified, the image should span with the width of the MENU; otherwise, the
image should be displayed in line with other layout items"of the item list.

Aligr|Right If the image is in a window, dialog, page or group'and the inline qualifier is not
specified, the image should span with the width of the MENU; otherwise, the
image should be displayed in line with other layout items of the item list.

Link This optional element specifies a link toA¥indow, Dialog, Menu, Table, or
Action related to the image.

A.31 InfoRequestT

This type specifies a request sent from an FDI® Server to an FDI® Client when a message nleeds
to be[displayed to the user needs during anAction. Unlike an AcknowledgementRequest, ywhen
receiving an InfoRequest, the FDI® Client does not wait for the user to acknowledge the
mesgage. Once the message has beén displayed, the FDI® Client immediately sends an
InfoResponse back to the FDI® Server:

The XML schema for an InfoRequestT type is:

<xs:complexType name="InfoRequestT">
<xs:sequence>

<xs:elemeng ;pame="Message" type="xs:string"/>
<[xs:sequenge>

</xdq:complexf'ype>

The g¢lements of an InfoRequestT type are described in Table A.28.

Element Description

Message This required element specifies the message to be displayed to the user.

A.32 InputRequestT

This type specifies a request sent from an FDI® Server to an FDI® Client when the user needs
to modify a value during an Action. Once the user has finished modifying the value, the FDI®
Client sends an InputResponse back to the FDI® Server.
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The XML schema for an InputRequestT type is:

<xs:complexType name="InputRequestT">

<xXs:sequence>
<xs:element name="Prompt" type="xs:string"/>
<xs:element name="InputValue" type="clnt:InputValueT"/>
</xs:sequence>

</xs:complexType>

The elements of an InputRequestT type are described in Table A.29.

Table A.29 - Elements of InputRequestT

Element Description
Prompt This required element specifies the prompt to be displayed to.the user.
InpufValue This required element specifies the value to be edited by the’user.

A.33 InputResponseT

The [response sent by an FDI® Client to an FDI® Server<as a result of processin
InputRequest.

The XML schema for an InputResponseT type is:

<xs:complexType name="InputResponseTi>

<xs:sequence>
<xs:element name="InputValue¥type="clnt:VariantT"/>
<[xs:sequence>

</xd:complexType>

The ¢lements of an InputResponseT type are described in Table A.30.

Table A.30 — Elements of InputResponseT

an

Element Description

InpufValue This required element specifies the value the user specified.

A.34 InputValueT

This type specifiesthe vatue to be modified by the userduringan inputRequest:
The XML schema for an InputValueT type is:

<xs:complexType name="InputValueT">

<xs:complexContent>
<xs:extension base="clnt:LabelHelpT">
<xXs:sequence>
<xs:element name="InitialValue" type="clnt:VariantT"/>
<xs:element name="Type" type="clnt:InputValueTypeT"
minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>

</xs:complexType>
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The elements of an InputValueT type are described in Table A.31.

Table A.31 — Elements of InputValueT

Element Description
InitialValue This required element specifies the initial value shown to the user.
Type This optional element specifies the type of the value.
A.35nputValueTypeT

This fype specifies the type of the value modified by the user during an InputRequest.
The XML schema for an InputValueTypeT type is:

<xs:complexType name="InputValueTypeT">
<xs:choice>
<xs:element name="NumericType" type="clnt:NumemicDataT"/>
<xs:element name="StringType" type="clnt:StridgT"/>
<xs:element name="Enumeration" type="clnt:EnumerationItemListT{>
<xs:unique name="InputValueUniqueEnumValue">
<xs:selector xpath="clnt:Enumerationltem/clnt:Value"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<xs:element name="BitEnumeration"
type="clnt:BitEnumerationItemhistT">
<xs:unique name="InputValueUrigqueBitMask">
<xs:selector xpath="clntvBitEnumerationItem/clnt:Value"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
<xs:element name="DateTimeType" type="clnt:DateTimeDataT"/>
<[xs:choice>
</xd:complexType>

The g¢lements of an InputValueTypeT type are described in Table A.32.

Table A.32 — Elements of InputValueTypeT

Element Description
NumkricType This optional element specifies an integer or floating point value
StringType This optional element specifies a string value.
Enumeration This element specifies an enumeration. Each enumeration item defines a

description and help text for a parameter value.

BitEnumeration This element specifies an enumeration. Each enumeration item defines a
description and help text for a bitmask of the parameter value.

DateTimeType This element specifies a date or time value.

A.36 LabelHelpT

This type specifies an extended layout object with an additional localized help text.
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The XML schema for a LabelHelpT type is:

<xs:complexType name="LabelHelpT" abstract="true">
<xs:complexContent>
<xs:extension base="clnt:LabelT">
<xs:sequence>
<xs:element name="Help" type="xs:string" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The Llements of a LabelHelpT type are described in Table A.33.

Table A.33 — Elements of LabelHelpT

Element Description

Help This optional element specifies a localized help text ‘of\the element.

A.37] LabelT
This fype specifies the layout object with a localized description.
The XML schema for a LabelT type is:

<xs:complexType name="LabelT">
<Xxs:sequence>

<xs:element name="Label" type="xs:string"/>
<[xs:sequence>

</xd:complexType>

The g¢lements of a LabelT type are described in Table A.34.

Table A.34 — Elements of LabelT

Element Description

Labd|l This required element specifies the localized name of the element.

A.38 LineTypeT

This type specifies the type of line on a chart or a graph. All lines of the same type shall have
the same visual appearance; for example, all DataO lines will appear the same and all Data1
lines will appear the same, but the two sets of lines shall be visually distinct.
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The XML schema for a LineTypeT enumeration type is:

<xs:simpleType name="LineTypeT">
<xs:restriction base="xs:string">

</x9

The ¢

<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xXs:enumeration
<xXs:enumeration
<xXs:enumeration
<xs:enumeration

value="Data"/>
value="DatalO"/>
value="Datal"/>
value="Data2"/>
value="Datal3"/>
value="Datad" />
value="Data5"/>

RO . CllulllCLdLiUll
<xXs:enumeration
<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
Xs:restriction>

:simpleType>
numeration values of a LineTypeT enumeration type are‘described in Table A.35.

Table A.35 — Enumerations of LineTypeT

Truoe—"batat™
value="Data7"/>
value="Data8"/>
value="Data9"/>
value="LowLimit"/>
value="LowLowLimit"/>
value="HighLimit"/>
value="HighHighLimit"/>
value="Transparent"/>

Enumeration Description
Datal The line represents data.
Datap The line represents;data.
Datall The line represents data.
Datap The line_represents data.
Datap3 The line“represents data.
Datap The-line represents data.
Datap The line represents data.
Datap The line represents data.
Datar The line represents data.
Datag The line represents data.
Datap The line represents data.
Lowllimit The line represents a low limit.
LowlowLimit The line represents a low low limit.
HighLimit The line represent a high limit.
HighHighLimit The line represents a high high limit.
Transparent Represents a transparent line type.

A.39 ListOfActionArgumentsT

This type specifies a list of name-value pairs used for attributes of actions.
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The XML schema for a ListOfActionArguments type is:

<xs:complexType name="ListOfActionArgumentsT">
<xs:sequence maxOccurs="unbounded">

<xs:element name="ActionArgument">
<xs:complexType>
<xs:sequence>
<xs:element name="ActionArgumentName" type="xs:string"/>

<xs:element name="ActionArgumentValue" type="xs:string"/>

</xs:sequence>
</xs:complexType>

<
</x3

A.40

This

The

<xXSs:
<3

O . clcmcut,
XS :sequence>
:complexType>

MenuT
type specifies the layout of a Window, Dialog, Page, Group, Menu;'ar Table.
KML schema for a MenuT type is:

complexType name="MenuT">
ks:complexContent>
<xs:extension base="clnt:UiElementT">
<xs:sequence>
<xs:element name="InitActionList" type="clnt:ActionListT"
minOccurs="0"/>
<xs:element name="PreEditActionList" type="clnt:ActionLis{
minOccurs="0"/>
<xs:element name="PostEditActionList" type="clnt:ActionLid
minOccurs="0"/>
<xs:element name="ExltActionList" type="clnt:ActionListT"
minOccurs="0"/>
<xs:element namg="Access" type="clnt:AccessT" minOccurs="(
<xs:element name="ItemList">
<xs:complexType>
<xs:eghoice minOccurs="0" maxOccurs="unbounded">
<xs:element name="Menu" type="clnt:MenuReferenceT"
<xs:element name="Chart" type="clnt:ChartT"/>
<xs:element name="Graph" type="clnt:GraphT"/>
<xs:element name="Grid" type="clnt:GridT"/>
<xs:element name="Image" type="clnt:ImageT"/>
<xs:element name="Text" type="xs:string"/>
<xs:element name="Parameter" type="clnt:ParameterT'’

<xs:element name="Plugin" type="clnt:PluginT"/>

STEIemeEnt Name="ACtion* CYpPe="CiINCIACCIONT
<xs:element name="RowBreak" type="clnt:RowBreakT"/>
<xs:element name="ColumnBreak"

type="clnt:ColumnBreakT" />
<xs:element name="Separator" type="clnt:SeparatorT"
</xs:choice>
</xs:complexType>
</xs:element>

</xs:sequence>

<xs:attribute name="Style" type="clnt:MenuStyleT"

use="optional"/>

"

tT"

"/>

>

/>

/>

<xs:attribute name="NodePath" type="xs:string" use="required"/>

</xs:extension>

</xs:complexContent>

</xs

rcomplexType>
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The attributes of a MenuT type are described in Table A.36.

Table A.36 — Attributes of MenuT

Attribute Description
Style This optional attribute determines the menu style.
NodePath This is a mandatory attribute which gives the qualified path of the Node in the
Device Model.

The gfementsof a MenuT type are described im tabte A 37— |

Table A.37 — Elements of MenuT

Element Description
InitAftionList This optional element specifies the Actions to be executed before the mernu is
activated.
PreHditActionList This optional element specifies the Actions to be/gxecuted immediately affer

the element is activated.

PostEditActionList This optional element specifies the Actionsto be executed after the user has
finished processing the element.

ExitActionList This optional element specifies the Actions to be executed when the meny is
deactivated.

Accgss This optional element specifie§ whether the menu shall be used ONLINE ¢r
OFFLINE

Itemlist This optional element specifies the base content of the menu.

A.41 MenuReferenceT
This type specifies the layout of a Window, Dialog, Page, Group, Menu, or Table.
The XML schema for a MenuReferenceT type is:

<xs:complexType name="MenuReferenceT">
<xs:complexContent>
<xs:extensien base="clnt:UiElementT">
<xs:seguence>
«xS:element name="Review" type="xs:boolean" minOccurs="0"/>
</Xs:sequence>
<xs:attribute name="Style" type="clnt:MenuStyleT"
use="optional"/>

LT 1]

D.dttJ_J‘.butC ucuuc—"Nucho.L,u t_thC—" D.DtJ_J’_llkﬁ“ uDC—"LCLiuJI_LC\Jl"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The attributes of a MenuReferenceT type are described in Table A.38.

Table A.38 — Attributes of MenuReferenceT

Attribute Description
Style This optional attribute determines the menu style.
NodePath This is a mandatory attribute which gives the qualified path of the Node in the
Device Model.
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The elements of a MenuReferenceT type are described in Table A.39.

Table A.39 — Elements of MenuReferenceT

Element Description
Review This optional element specifies all referenced items of type VARIABLE
appearing in the GUI or its subcomponents shall assume the qualifiers as
READ ONLY.
A.42—MenuStyteT

This fype specifies the style of a menu.

The XML schema for a MenuStyleT enumeration type is:

<xs:simpleType name="MenuStyleT">
<xs:restriction base="xs:string">

<xXs:enumeration
<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xXs:enumeration
<xXs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<fxs:restriction>
</xq:simpleType>

value="Menu"/>
value="Group"/>
value="Page" />
value="Table" />
value="Window" />
value="Dialog"/>
value="Record"/>
value="Collection! /%
value="ItemArray)/>
value="EditDisplay"/>

The ¢numeration values of a MenuStyleT enumeration type are described in Table A.40.

Table.A.40 — Enumerations of MenuStyleT

Enumeration Description
Meny EDD Menu Style 'MENU'
Group EDD Menu Style 'GROUP'
Pagq EDD Menu Style 'PAGE’
Table EDD Menu Style 'TABLE'
Window EDD Menu Style 'WINDOW'
Dialqg EDD Menu Style 'DIALOG'
Record Menu represents EDD 'RECORD’
Collection Menu represents EDD 'COLLECTION'
ItemArray Menu represents EDD 'ITEMARRAY'
EditDisplay Menu represents EDD 'EDIT_DISPLAY"

A.43 NumericDataT

This type specifies the data type of an integer, boolean or floating point value.
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The XML schema for a NumericDataT enumeration type is:

<xs:simpleType name="NumericDataT">
<xs:restriction base="xs:string">
<xs:enumeration value="SignedInteger"/>
<xs:enumeration value="UnsignedInteger"/>
<xs:enumeration value="FloatingPoint"/>
<xs:enumeration value="Double"/>
<xs:enumeration value="Boolean"/>
</xs:restriction>
</xs:simpleType>

The Lnumeration values of a NumericDataT enumeration type are described in Table A4

Table A.41 — Enumerations of NumericDataT

Enumeration Description
Signgdinteger A signed integer.
Unsignedlnteger An unsigned integer
FloafingPoint A floating point number.
Doulyle A Double point number.
Boolgan A boolean value.

A.44 NumericTemplateT
This fype specifies the template used to display a numeric parameter value.
The XML schema for a NumericTemplateT type is:

<xs:complexType name="NumericTemplateT">
<Xs:sequence>
<xs:element namef"DataType" type="clnt:NumericDataT"/>
<xs:element name="Options" type="clnt:VariantOptionListT"
minOccurs="0" maxOccurs="1">
<xs:unique Jname="UiTemplateUniqueVariantValue">
<xs:selector xpath="clnt:0ption/clnt:Value/*"/>
<xg%wfield xpath="."/>
</xs¥dnique>
</xswedement>
<[xsgsgquence>
</xdq:€omplexType>

The elements of a NumericTemplateT type are described in Table A.42.

Table A.42 — Elements of NumericTemplateT

Element Description
DataType This required element specifies the type of the numeric parameter.
Options This optional element specifies the list of options the user may select for the
string.
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A.45 OptionListT

This type specifies a list of Option elements. The selection response contains the 0-based index
of the selected option.

The XML schema for an OptionListT type is:

<xs:complexType name="OptionListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="Option" type="clnt:LabelT"/>

< Seecodllanco
T

</xdq:complexType>
The ¢lements of an OptionListT type are described in Table A.43.

Table A.43 — Elements of OptionListT

Element Description

Optign An element of the list.

A.46 OrientationT
This type specifies a direction.
The XML schema for an OrientationT enumeration'type is:

<xs:simpleType name="OrientationI"™>
<xs:restriction base="xs:string">

<xs:enumeration value="Horizontal"/>

<xs:enumeration valuez("Wertical"/>
<fxs:restriction>

</xd:simpleType>

The ¢numeration values of an OrientationT enumeration type are described in Table A.44}

Table A.44 — Enumerations of OrientationT

Enumeration Description

Horizontal Left to right and right to left.

Vertical Top to bottom and bottom to top.

A.47 ParameterinputRequestT

This type specifies a request sent from an FDI® Server to an FDI® Client when the user needs
to modify a value during an Action. Once the user has finished modifying the value, the FDI®
Client sends an InputResponse back to the FDI® Server.
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The XML schema for a ParameterlnputRequestT type is:

<xs:complexType name="ParameterInputRequestT">
<xXs:sequence>
<xs:element name="Prompt" type="xs:string"/>
<xs:element name="Parameter" type="clnt:ParameterT"/>
</xs:sequence>
</xs:complexType>

The elements of a ParameterinputRequestT type are described in Table A.45.

Table A.45 — Elements of ParameterinputRequestT

Element Description
Prompt This required element specifies the prompt to be displayed to.the user.
Parameter This required element specifies the value to be edited by the’user.

A.48 ParameterListT
This fype specifies a list of Parameter elements.
The XML schema for a ParameterListT type is:

<xs:complexType name="ParameterListT"X
<xs:sequence maxOccurs="unbounded™>

<xs:element name="Parameter" type="clnt:ParameterT"/>
<fxs:sequence>

</xd:complexType>

The ¢lements of a ParameterListT.type are described in Table A.46.

Table'A.46 — Elements of ParameterListT

Element Description

Parameter An element of the list.

A.49 ParameterT

This [type’ specifies a device or block parameter that is displayed in a user interface element
such asa Window or Diatog-
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The XML schema for a ParameterT type is:

<xs:complexType name="ParameterT">
<xs:complexContent>
<xs:extension base="clnt:UiElementSizeableT">
<xs:sequence>

<xs:element name="UITemplate" type="clnt:UiTemplateT"/>
<xs:element name="Unit" type="xs:string" minOccurs="0"/>

<xs:element name="Handling" type="clnt:HandlingT"
default="rw" minOccurs="0"/>

<xs:element name="RangelList" type="clnt:RangeListT"

lllJI_llUk_,L_/uJ_ D_“U“
minOccurs="0"/>

minOccurs="0"/>
<xs:element name="TimeFormat" type="xs:string"
minOccurs="0"/>

minOccurs="0"/>

<xs:element name="DisplayLabel" type="xs:boolean"
default="true" minOccurs="0"/>

<xs:element name="DisplayValue" type='xs:boolean"
default="true" minOccurs="0"/>

<xs:element name="DisplayUnit" types'"xs:boolean"
default="true" minOccurs="0"/>

minOccurs="0"/>

minOccurs="0"/>
<xs:element name="ScalingFactor" type="xs:double"
minOccurs="0"/>

minOccurs="0"/>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xdq:complexType>

The ¢lements of a PafameterT type are described in Table A.47.

<xs:element name="DisplayFormat" type="clnt:FormatSpecifigd

<xs:element name="EditFormat" type="clnt:FormatSpecifierT'

<xs:element name="TimeScale" type="clnt:TimeSoaleT"

<xs:element name="PreEditActionList" type="clnt:ActionLisf

<xs:element name="PostEditActionList" type="clnt:ActionLid

<xs:element name="Class" type="clnt:ParameterClassT"

r7"

T"

tT"
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Table A.47 — Elements of ParameterT

Element Description

UlTemplate This element specifies the complex Ul template used to display a parameter.
Ul templates modify how parameter values are displayed. The default Ul
template displays a parameter value as plain text.

Unit This optional element specifies the engineering unit of the parameter. The
default is the parameter has no engineering unit.

Handling This optional element specifies whether or not the parameter may be
modified. The default is ReadWrite.

Rangelist This optional element specifies the minimum and maximum values to which

the user may set the parameter.

DisplayFormat

This optional element specifies the format to be used when displaying, the
value of the parameter as specified in IEC 61804-3. The default is"dependent
upon the data type of the parameter and is determined by the ED1® Client|

Editformat

This optional element specifies the format to be used whepymodifying the
value of the parameter as specified in IEC 61804-3. The.default is dependent
upon the data type of the parameter and is determined by/the FDI® Client|

TimgFormat

This optional element specifies the format to be used,when displaying ang
modifying the value of parameters of date or time types.

TimgScale This optional element specifies the TIME_SCALE of parameters of date o
time types.

DisplayLabel This optional element specifies whether'or not the parameter's label should be
displayed. The default is true.

DisplayValue This optional element specifies-whether or not the parameter's value shoyld
be displayed. The default is true:

DisplayUnit This optional element speeifies whether or not the parameter's unit should be

displayed. The default is\true.

PreHditActionList

This optional element-specifies the Actions to be executed before the
parameter is modified by the user.

PostEditActionList

This optionalelement specifies the Actions to be executed after the parameter
is modified by the user.

Scal|ngFactor

This element specifies the scaling factor to be used when the value of the|
parameter will be shown to the user. This visible value is the result of the
multiplication of the factor and the parameter value, returned by the devic

1

Clasp

TFhis optional element specifies the EDD CLASS attribute of VARIABLE.

A.50 PluginT

This ftype specifies a User Interface Plug-in that is referenced from a user interface element

such|as a-Window or Dialog.
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The XML schema for a PluginT type is:

<xs:complexType name="PluginT">
<xs:complexContent>
<xs:extension base="clnt:UiElementT">
<xs:sequence>
<xs:element name="Identifier">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="[0-9a-fA-F]{8}-[0-9a-fA-F]{4}-[0-
9a-fA-F]{4}-[0-9a-fA-F]{4}-[0-9a-fA-F]{12}"/>
IS} -J.CDL.LJlk_,L,JlUll
</xs:simpleType>
</xs:element>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xdq:complexType>

The ¢lements of a PluginT type are described in Table A.48.

Table A.48 — Elements of PluginT

Element Description

Identifier This required element specifies.the Universally Unique Identifer (UUID) thiat
identifies the plug-in.

A.51 RangelListT
This fype specifies a list of Range elemeénts.
The XML schema for a RangelListT type is:

<xs:complexType name="RangeListT">
<x¥s:sequence max@ccurs="unbounded">

<xs:element smame="Range" type="clnt:RangeT"/>
<[xs:sequence>

</xd:complexType>

The ¢lements of a RangelListT type are described in Table A.49.

Table A.49 — Elements of RangeListT

Element Description

Range An element of the list.

A.52 RangeT

This type specifies a range defined by a minimum and a maximum value.
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The XML schema for a RangeT type is:

<xs:complexType name="RangeT">
<xXs:sequence>
<xs:element name="MinimumValue" type="clnt:VariantT"/>
<xs:element name="MaximumValue" type="clnt:VariantT"
minOccurs="0"/>
</xXs:sequence>
</xs:complexType>

The elements of a RangeT type are described in Table A.50.

Table A.50 — Elements of RangeT

Element Description
MinifnumValue This required element specifies the minimum value of the range.
MaximumValue This required element specifies the maximum value of the’range.

A.53 ResponseT

This [type specifies the response sent by an FDI® Client<to an FDI® Server as a res

procgssing an Action request.
The XML schema for a ResponseT type is:

<xs:complexType name="ResponseT"/>

A.54 RowBreakT
This fype specifies a row break.
The XML schema for a RowBreakT type is:

<xs:complexType hHhame="RowBreakT"/>

A.58 ScalingT

This typerspecifies a method of scaling values from a lower bound to an upper bound.

it of

The XML Schema for a Scalingl enumeration type is.

<xs:simpleType name="ScalingT">
<xs:restriction base="xs:string">
<xs:enumeration value="Linear"/>
<xs:enumeration value="Logarithmic"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of a ScalingT enumeration type are described in Table A.51.
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Table A.51 — Enumerations of ScalingT

Enumeration Description
Linear The values are scaled linearly.
Logarithmic The values are scaled logarithmically via the natural logarithm.
A.56 SelectionRequestT
This pyrpe-spescifies—a+reques reeds

to ch

pose from a list of options during an Action. Once the user has selected one of the-opfi

the FDI® Client sends an SelectionResponse back to the FDI® Server.

The XML schema for a SelectionRequestT type is:

<xs:complexType name="SelectionRequestT">
<xs:sequence>

<
</x3

<xs:element name="Prompt" type="xs:string"/>
<xs:element name="OptionList" type="clnt:0Opti@nZistT">
<xs:unigque name="UniqueOptionIdentifier"x
<xs:selector xpath="clnt:0ption/clnt:ILabel"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
Xs:sequence>
:complexType>

The g¢lements of a SelectionRequestT type are~described in Table A.52.

Table A.52 — Elements of SelectionRequestT

Element Description

Pron

pt Thisrequired element specifies the prompt to be displayed to the user.

Opti

nList This required element specifies the list of options the user may select.

A.57

This

SelectionResponseT

type specifies the response sent by an FDI® Client to an FDI® Server as a res

procgssing a SelectionRequest.

ult of

The Ml cochnama far A CAalantianDAacnAnanT fvynn 1o
M—Sehemator-a—SetectHonrResponset—type—s:
<xs:complexType name="SelectionResponseT">

<Xs:sequence>

<xs:element name="SelectedOption" type="xs:unsignedLong"/>

</xs:sequence>

</xs

:complexType>

The elements of a SelectionResponseT type are described in Table A.53.
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Table A.53 — Elements of SelectionResponseT

Element

Description

SelectedOption The 0-based index of the selected option.

A.58 SeparatorT

This type specifies a separator.

The XML schema for a SeparatorT type is:

<xs:complexType name="SeparatorT"/>

A.59 SizeT

This fype specifies the relative size of an item.
The XML schema for a SizeT enumeration type is:

<xs:simpleType name="SizeT">
<xs:restriction base="xs:string">

<xs:enumeration value="XXX SMALL"/>
<xs:enumeration value="XX SMALL"/>
<xs:enumeration value="X SMALL"/>
<xs:enumeration value="SMALL"/>
<xs:enumeration value="MEDIUM"/>
<xs:enumeration value="LARGE"/>
<xs:enumeration value="X. GARGE"/>
<xs:enumeration value="XX'LARGE"/>
<fxs:restriction>
</xd:simpleType>

The ¢numeration values of.a~SizeT enumeration type are described in Table A.54.

Table A.54 — Enumerations of SizeT

Enumeration Description
XXX] SMALL Extra extra extra small.
XX_$MALL Extra extra small.
X_SMAEL Extra small.
SMALL Small.
MEDIUM Medium.
LARGE Large.
X_LARGE Extra large.
XX_LARGE Extra extra large.

A.60 ParameterClassT

This type specifies the EDD CLASS type definition for VARIABLE.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 © |EC 2023

- 119 -

The XML schema for a ParameterClassT enumeration type is:

<xs:simpleType name="ParameterClassT">

<xs:list>

<xs:simpleType>
<xs:restriction base="xs:string">

<xs:enumeration value="ALARM"/>
<xs:enumeration value="ANALOG INPUT"/>
<xs:enumeration value="ANALOG OUTPUT"/>
<xs:enumeration value="COMPUTATION"/>
<xs:enumeration value="CONSTANT"/>

XS TCIIUNE T St IO T CONTATNED™
<xs:enumeration value="CORRECTION"/>
<xs:enumeration value="DEVICE"/>
<xs:enumeration value="SPECIALIST"/>
<xs:enumeration value="DIAGNOSTIC"/>
<xs:enumeration value="DIGITAL INPUT"/>
<xs:enumeration value="DIGITAL OUTPUT"/>
<xs:enumeration value="DISCRETE INPUT"/>
<xs:enumeration value="DISCRETE OUTPUT"/>
<xs:enumeration value="DYNAMIC"/>
<xs:enumeration value="FREQUENCY INPUT'/>
<xs:enumeration value="FREQUENCY OUTPYUTY/>
<xs:enumeration value="HART"/>
<xs:enumeration value="INPUT"/>
<xs:enumeration value="IS CONFIGY/>
<xs:enumeration value="LOCAL" />
<xs:enumeration value="LOCAL.DISPLAY"/>
<xs:enumeration value="OPERATE"/>
<xs:enumeration value="OPTIONAL"/>
<xs:enumeration value="QUTPUT"/>
<xs:enumeration value="SERVICE"/>
<xs:enumeration values"TEMPORARY"/>
<xs:enumeration value="TUNE"/>

<fxs:list>

</Xs:restriction>
</xs:simpleType>

</xq:simpleType>

The ¢numeration values 'of a ParameterClassT enumeration type are described in Table A

.55.
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Table A.55 — Enumerations of ParameterClassT

Enumeration Description

ALARM The VARIABLE contains alarm limits.

ANALOG_INPUT The VARIABLE is part of an analog input block.

ANALOG_OUTPUT The VARIABLE is part of an analog output block.

COMPUTATION The VARIABLE is part of a computation block.

CONSTANT The VARIABLE is constant.

CONTAINED The VARIABLE represents the physical characteristics of the device.

CORRECTION The VARIABLE is part of the correction block.

DEV|CE The VARIABLE represents the physical characteristics of the device,

SPECIALIST The VARIABLE is a configuration parameter. Permission to maodify this
VARIABLE may only be granted to users that are specialists-for this devicg.

DIAGNOSTIC The VARIABLE indicates the device status.

DIGITAL_INPUT The VARIABLE is part of a digital input block.

DIGITAL_OUTPUT The VARIABLE is part of a digital output block.

DISGRETE_INPUT The VARIABLE is part of a discrete input block:

DISGRETE_OUTPUT The VARIABLE is part of a discrete outpuf‘block.

DYNAMIC The VARIABLE is modified by the det%ice without stimulus from the network.

FREQUENCY_INPUT The VARIABLE is part of a frequéncy input block.

FREQUENCY_OUTPUT The VARIABLE is part of a frequency output block.

HAR|T The VARIABLE is part of the HART block which characterizes the HART
interface.

INPUT The VARIABLE is-part‘of an input block.

IS_CONFIG A modification efithe VARIABLE results in setting the revision counter or
configurationsehanged bit, as applicable.

LOCAL The VARIABLE is locally used by the EDD application

LOCAL_DISPLAY The YARIABLE is part of the local display block.

OPERATE TheVARIABLE is used to control a block’s operation.

OPT|ONAL The VARIABLE may not be present in the device.

OUTPUT The VARIABLE is part of the output block.

SER)VICE The VARIABLE is used when performing routine maintenance.

TEMPORARY The VARIABLE is initialized to its DEFAULT_VALUE in each EDD application
session. LOCAL variables may be persisted by the EDD application;
TEMPORARY variables are never persisted.

TUNE The VARIABLE is used to tune the algorithm of a block.
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A.61 ActionClassT
This type specifies the EDD CLASS definition of an Action.
The XML schema for an ActionClassT enumeration type is:

<xs:simpleType name="ActionClassT">
<xs:list>
<xs:simpleType>
<xs:restriction base="xs:string">

sconumeration valuco="2T2ARM"

<xs:enumeration value="ANALOG OUTPUT"/>
<xs:enumeration value="BACKGROUND"/>
<xs:enumeration value="COMPUTATION"/>
<xs:enumeration value="CONTAINED"/>
<xs:enumeration value="CORRECTION"/>
<xs:enumeration value="DEVICE"/>
<xs:enumeration value="SPECIALIST"/>
<xs:enumeration value="DIAGNOSTIC"/>
<xs:enumeration value="DISCRETE"/>
<xs:enumeration value="FREQUENCY"/>
<xs:enumeration value="HART"/>
<xs:enumeration value="INPUT"/>
<xs:enumeration value="LOCAL_DISPLAY"/>
<xs:enumeration value="OPERATE" /Y
<xs:enumeration value="OUTPUT" /&
<xs:enumeration value="SERVICEYV/>
<xs:enumeration value="TUNE"}>
</Xs:restriction>
</xs:simpleType>
<fxs:list>
</xd:simpleType>

The ¢numeration values of an ActienClassT enumeration type are described in Table A.5

oY
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Table A.56 — Enumerations of ActionClassT

Enumeration Description
ALARM The METHOD is associated with an alarm (e.g., specifying alarm limits,
indicating alarm status, etc.)
ANALOG_OUTPUT The METHOD is part of an analog output block.
BACKGROUND CLASS BACKGROUND is provided to enhance the simulation of a device

using its EDD. In all EDD applications other than Simulators, this class shall
be ignored. CLASS BACKGROUND METHODS shall not belong to any other
CLASS.

CLASS BACKGROUND shall only be used in METHODS and, when used,
indicates the Simulator shall periodically execute the METHOD. All METHODS
of CLASS BACKGROUND shall be run at the monotonic period specified\iy
the VARIABLE background_period.

The METHOD shall not be run during a packet handling operationy(i.e.,
between the time the request packet arrives and the correspending respofse
packet has been dispatched to the communications handlen):If the
background_period expires during this interval, then thesMETHOD shall b¢ run
as soon as the command response is generated.

COMPUTATION The METHOD is part of a computation block.
CON[TAINED The METHOD represents the physical characteristics of the device.
CORRECTION The METHOD supports the transducers in{the field device. The METHOD may

establish transducer limits, provide signal’damping, indicate the transducgr's
value, linearize or calibrate the transducer, etc.

DEV|CE The METHOD specifies the physical Characteristics of the device.

SPECIALIST Permission to execute this METHOD may only be granted to users that arg
specialists for this device.

DIAGNOSTIC The METHOD evaluates\the device status.

DISGRETE The METHOD supperts the discrete and or digital I/O of the device.

FREQUENCY The METHOD supports the frequency 1/0 of the device.

HARJT The METHQD-is part of the HART block which characterizes the HART

interface. There is only one HART block.

INPUT The METHOD is part of an input block. An input block is a special kind of
computation block which does unit conversions, scaling, and damping. Th
input block parameters can be determined by the output of another block.

1)

LOCAL_DISPLAY The METHOD is part of the local display block. A local display block contgins
the VARIABLESs associated with the local interface (keyboard, display, etcl) of
the device.

OPERATE The METHOD is used to control a block’s operation.

OUTPUT The METHOD is part of the output block. The values of output parameterg
may be accessed by another block input.

SERVICE The METHOD is used when performing routine maintenance.

TUNE The METHOD is used to tune the algorithm of a block.

A.62 SourcelListT
This type specifies a list of Source elements.
The XML schema for a SourcelListT type is:

<xs:complexType name="SourceListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="Source" type="clnt:SourceT"/>
</xs:sequence>
</xs:complexType>
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The elements of a SourcelListT type are described in Table A.57.

Table A.57 — Elements of SourceListT

Element Description

Source An element of the list.

A.63 SourceT

This fype specifies a source of data values displayed by a chart.
The XML schema for a SourceT type is:

<xs:complexType name="SourceT">
<xs:complexContent>
<xs:extension base="clnt:DiagramLineT">
<xs:sequence>
<xs:element name="ParameterList" type="cilnt':ParameterListq"/>
</xs:sequence>
</xs:extension>
<fxs:complexContent>
</xq:complexType>

The g¢lements of a SourceT type are described in Tahle A.58.

Table A.58 — Elements of SourceT

Element Description

ParameterList This required.element specifies the parameters to be sampled and displayed.

A.64 StringDataT
This fype specifies that'data type of a string value.
The XML schema for a StringDataT enumeration type is:

<xs:simplelype name="StringDataT">
<xs:restriction base="xs:string">
<xS%enumeration value="ASCII"/>
Xs:enumeration value="BTTSTRING"
<xs:enumeration value="EUC"/>
<xs:enumeration value="PACKED ASCII"/>
<xs:enumeration value="PASSWORD"/>
<xs:enumeration value="VISIBLE"/>
<xs:enumeration value="QOCTET"/>
</xs:restriction>
</xs:simpleType>

The enumeration values of a StringDataT enumeration type are described in Table A.59.
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Table A.59 — Enumerations of StringDataT

Enumeration Description

ASCII String of ASCII characters.

BITSTRING Variables of data type BIT_ENUMERATED are string constants which identify
the position of a character of the VARIABLE value with its position.

EUC (Extended Unit code) — is the internal code for specific characters (for
example, China: EUC-CN, Taiwan EUC-TW). EUC is used to handle East
Asian languages (ISO/IEC 10646-1).

PACKED_ASCII Is a subset of ASCII produced by removing the two most significant bits of
each ASCII character.

PASBWORD Is a string type and is intended for specifying password strings. Except.fo
how the variable is presented to the user, password and ASCII string\typefs
are identical.

VISIBLE This string is an ordered sequence of characters from the ISO/IEC 106461
and ISO/IEC 2375 character set.

OCTET Is for specifying a sequence of unformatted binary data‘'whose definition i$
determined by the implementation of the device.

A.65 StringTemplateT

This fype specifies the template used to display a string parameter value.

The XML schema for a StringTemplateT type is:

<xs:complexType name=
<xs:sequence>

minOccurs="0"

</xs:unique>
</xs:element>

<[xs:sequence>
</xd:complexType>

The ¢lements of-a StringTemplateT type are described in Table A.60.

<xs:element name="DataType"\ type="clnt:StringDataT"/>
<xs:element name="Options/ type="clnt:StringOptionListT"

<xs:unique name="UiTemplateUniqueStringValue">

<xs:selector xpdth="clnt:0ption/clnt:Value"/>
<xs:field xpath="."/>

Table A.60 — Elements of StringTemplateT

"StringTemplateT™">

maxOccuxs="1">

D 1o
D ESEHPTHohR

DataType

This required element specifies the type of the string parameter.

Options

This optional element specifies the list of options the user may select for the
string.

A.66 StringOptionListT

This type specifies the list o

f options to choose for the string parameter type.
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The XML schema for a StringOptionListT type is:

<xs:complexType name="StringOptionListT">
<xs:sequence maxOccurs="unbounded">
<xs:element name="Option" type="clnt:StringOptionT"/>
</xs:sequence>
</xs:complexType>

The elements of a StringOptionListT type are described in Table A.61.

Tahle A 61 = Elements of StringOptionlistT

Element Description

Optign An element of the string options.

A.67 StringOptionT
This type specifies one of the possible values of string options.
The XML schema for a StringOptionT type is:

<xs:complexType name="StringOptionT">
<xs:complexContent>

<xs:extension base="clnt:LabelHelpTV>
<xs:sequence>

<xs:element name="Value" gype="xs:string"/>

</xs:sequence>

</xs:extension>
<fxs:complexContent>

</xd:complexType>

The g¢lements of a StringOptionT type are described in Table A.62.

Table A.62 — Elements of StringOptionT

Element Description

Valu

w

This required element specifies the unique identifier of the list entry in the
context of the parent list element.

A.68 ~StringT

This type specifies the type of a string value.
The XML schema for a StringT type is:

<xs:complexType name="StringT">
<xs:sequence>
<xs:element name="DataType" type="clnt:StringDataT"/>
<xs:element name="Length" type="xs:unsignedInt"/>
</xs:sequence>
</xs:complexType>

The elements of a StringT type are described in Table A.63.
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Table A.63 — Elements of StringT

Element Description
DataType This required element specifies the data type of the string.
Length This required element specifies the length of the string, in characters not in
octets.

A.69 TimeScaleT

This pnum type specifies the options for the EDD timescale modifier.
The XML schema for a TimeScaleT enumeration type is:

<xs:simpleType name="TimeScaleT">
<xs:restriction base="xs:string">

<xs:enumeration value="SECONDS"/>

<xs:enumeration value="MINUTES"/>

<xs:enumeration value="HOURS"/>
<fxs:restriction>

</xq:simpleType>

The ¢numeration values of a TimeScaleT enumeration type-are described in Table A.64.

Table A.64 — Enumerations of TimeScaleT

Enumeration Description
SECPNDS The access shall be-done ONLINE.
MINWUTES The access shall be done OFFLINE.

HOURS The access-shall be done OFFLINE.

A.70 UidLayoutinformation
This plement is the robt)éntry element containing the UID.
The XML schemaifor a UidLayoutInformation element is:

<xs:elemernt name="UidLayoutInformation">
<x(sscomplexType>
<XS:sequence>

<xs:choice>
<xs:element name="Menu" type="clnt:MenuT"/>

<xs:element name="ActionRequest" type="clnt:ActionRequestT"/>

<xs:element name="ActionResponse"
type="clnt:ActionResponseT"/>
</xs:choice>
</xs:sequence>
</xs:complexType>
</xs:element>

The elements of a UidLayoutIinformation element are described in Table A.65.
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Table A.65 — Elements of UidLayoutInformation

Element

Description

Menu

This optional element specifies a request from an FDI® Server to an FDI®
Client to display a menu.

ActionRequest

This optional element specifies a request from an FDI® Server to an FDI®
Client for the user to perform a specific action.

ActionResponse

This optional element specifies a request from an FDI® Server to an FDI®
Client for a response to be displayed to the user.

A.71 UidRequestT

This [type specifies a request sent from an FDI® Server to an FDI® Client whenyah advanced
user |interface needs to be shown to the user during an Action. The structuré of the|user
interflace is specified as a Dialog, Table, or Window. When the user interface is no Ignger

needed, the FDI® Client sends a UIDResponse back to the FDI® Server.
The XML schema for a UidRequestT type is:

<xs:complexType name="UidRequestT">

<Xs:sequence>

</xs:unique>
</xs:element>

<fxs:sequence>
</xd:complexType>

The ¢lements of a UidRequestT.type are described in Table A.66.

<xs:element name="UidRef" type="xs:strihg"/>
<xs:element name="ButtonList" type="eXnt:ButtonListT">
<xs:unique name="UniqueButtonIdemt¥fier">
<xs:selector xpath="clnt:Button/clnt:Label"/>
<xs:field xpath="."/>

Table A.66 — Elements of UidRequestT

Element Description
UidRef This required element specifies the Node path of the UID containing the
definition of the Dialog, Table, or Window to be displayed.
ButtgnList This required element specifies the buttons displayed by the FDI® Client that

the user may press to indicate the user interface is no longer needed.

A.72 UidResponseT

This type specifies the response sent by an FDI® Client to an FDI® Server as a result of
processing a SelectionRequest.

The XML schema for a UidResponseT type is:

<xs:complexType name="UidResponseT">

<Xs:sequence>

<xs:element name="SelectedButton" type="xs:unsignedLong"/>

</xs:sequence>
</xs:complexType>
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The elements of a UidResponseT type are described in Table A.67.

Table A.67 — Elements of UidResponseT

means that the Next button was pressed.

Element Description
SelectedButton The 0-based index of the selected button. If the button list is not provided in
the UID request, Next and Cancel buttons are shown. SelectedButton=0

A.73—diEtementSizeabteT
The XML schema for a UiElementSizeableT type is:

<xs:complexType name="UiElementSizeableT">

<xs:complexContent>
<xs:extension base="clnt:UiElementT">

<xs:sequence>
<xs:element name="Height"
<xs:element name="Width"

type="clnt:SizeP'\minOccurs="0"
type="clnt:Size®YminOccurs="0"/

>

</xs:sequence>
<xs:attribute name="NodePath" type="xs:string" use="required|'/>
</xs:extension>
<[xs:complexContent>
</xd:complexType>
The attributes of a UiElementSizeableT type are described in Table A.68.
Table A.68 — Attributes of UiElementSizeableT
Attribute Description
NodgPath This is @ mandatory attribute which specifies the qualified path of the Nodp in
the Device Model. The path description helps in finding a Node in the
Information Model.

The g¢lements of a UiElementSizeableT type are described in Table A.69.

Table A.69 — Elements of UiElementSizeableT

Element Description
Height This optional element specifies the relative height of the element.
Width This optional element specifies the relative width of the element.

A.74 UiElementT

This type specifies an extended layout object with a settable visibility.
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The XML schema for a UiElementT type is:

<xs:complexType name="UiElementT">
<xs:complexContent>

<

<xs:extension base="clnt:LabelHelpT">
<xs:sequence>
<xs:element name="Visibility" type="xs:boolean"
minOccurs="0"/>
</xXs:sequence>
</xs:extension>
/xs:complexContent>

</xgrTomptextype

The g¢lements of a UiElementT type are described in Table A.70.

Table A.70 — Elements of UiElementT

Element Description

Visidility This optional element specifies whether the elemént-is visible or not. The

default is visible.

A.79 UiTemplateT

This

type specifies templates used to display a panameter value. Ul templates modify

parafneter values are displayed.

The

<xXSs:

<3

ML schema for a UiTemplateT type is:

complexType name="UiTemplateT">
s :sequence>
<xs:choice>
<xs:element name=YEnumeration"
type="clnt:EnimérationItemListT">
<xs:unique name="UiTemplateUniqueEnumValue">
<xs:selector xpath="clnt:EnumerationItem/clnt:Value"/>
<xs:fdiegld xpath="."/>
</xs:unique>
</xs:element>
<xs:element name="BitEnumeration"
tyvpe="clnt:BitEnumerationItemListT">
<Xs:unique name="UiTemplateUniqueBitMask">
<xs:selector xpath="clnt:BitEnumerationItem/clnt:Value"
<xs:field xpath="."/>

STUntIque
</xs:element>
<xs:element name="String" type="clnt:StringTemplateT"/>
<xs:element name="Arithmetic" type="clnt:NumericTemplateT"/>
<xs:element name="DateTime" type="clnt:DateTimeDataT"/>
</xs:choice>

<xs:element name="UiTemplateSize" type="xs:int" minOccurs="0"/>

</xs:sequence>
</xs:complexType>

The elements of a UiTemplateT type are described in Table A.71.

how
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Table A.71 — Elements of UiTemplateT

Element

Description

Enumeration

This element specifies that the value shall be displayed with an Ul template
optimized for enumerations. Each enumeration item defines a description and
help text for a parameter value.

BitEnumeration

This element specifies that the value shall be displayed with an Ul template
optimized for bit enumerations. Each enumeration item defines a description
and help text for a bitmask of the parameter value.

String This element specifies that the value shall be displayed with an Ul template
optimized for all values of String Types.

Arithmmetic This element specifies that the value shall be displayed with an Ul template
optimized for all values of Numeric Types.

DatefTime This element specifies that the value shall be displayed with an Ul'template
optimized for all values of Date and Time Types.

UiTemplateSize This is an optional element used to specify the size of the Arithmetic data
types for example Byte information for Signed and Unsigned‘integer and tp
specify the number of characters in case of string datatypes.

A.7§ VariantT

This fype specifies a value. The value is in raw format and_riot scaled.

The XML schema for a VariantT type is:

<xs:complexType name="VariantT">

<3

<
</x3

The ¢lements-of a VariantT type are described in Table A.72.

ks:choice>

xs:choice>
:complexType>

<xs:element name="Float" types"xs:float"/>
<xs:element name="Double" type="xs:double"/>
<xs:element name="Integex type="xs:integer"/>
<xs:element name="UnsignedInteger" type="xs:nonNegativelnteger|/>
<xs:element name="Datd&! type="xs:date"/>
<xs:element name="DateTime" type="xs:dateTime"/>
<xs:element namez"Time" type="xs:time"/>
<xs:element name="Duration" type="xs:duration"/>
<xs:element name="String" type="xs:string"/>
<xs:element (mgme="Boolean" type="xs:boolean"/>
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Table A.72 — Elements of VariantT

Element Description
Float This optional element specifies a single precision floating point value.
Double This optional element specifies a double precision floating point value.
Integer This optional element specifies a signed integer value.
Unsignedinteger This optional element specifies an unsigned integer value
Date This optional element specifies a date value.
DateTime This optional element specifies a date and time value.
Tim¢g This optional element specifies a time value.
Duraftion This optional element specifies a length of time.
String This optional element specifies a string.
Boolgan This optional element specifies a Boolean.

A.77] VariantOptionListT
This fype specifies the list of options to choose for the numerigc parameter type.
The XML schema for a VariantOptionListT type is:

<xs:complexType name="VariantOptionListd">
<xs:sequence maxOccurs="unbounded">

<xs:element name="Option" type="glnt:VariantOptionT"/>
<[xs:sequence>

</xd:complexType>

The ¢lements of a VariantOptionListT-type are described in Table A.73.

Table A73 — Elements of VariantOptionListT

Element Description

Opti¢n An element of the numeric options.

A.78 VariantOptionT

This fype.specifies one of the possible values of numeric options.

The XML schema for a VariantOptionT type is:

<xs:complexType name="VariantOptionT">
<xs:complexContent>
<xs:extension base="clnt:LabelHelpT">
<xXs:sequence>
<xs:element name="Value" type="clnt:VariantT"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

The elements of a VariantOptionT type are described in Table A.74.
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Table A.74 — Elements of VariantOptionT

Element Description

Value This required element specifies the unique identifier of the list entry in the
context of the parent list element.

A.79 VectorListT

This type specifies a list of Vector elements.

The XML schema for a VectorListT type is:

<xs:complexType name="VectorListT">
<xs:sequence maxOccurs="unbounded">

<xs:element name="Vector" type="clnt:VectorT"/>
<[xs:sequence>

</xd:complexType>

The g¢lements of a VectorListT type are described in Table A.75;

Table A.75 — Elements of VectorListT

Element Description

Vectpr An element of the list.

A.80 VectorT
This fype specifies the content of a row or column in a grid.
The XML schema for a VectorT {ype is:

<xs:complexType name="VectorT">
<xs:sequence>
<xs:elemeng ;pame="Heading" type="xs:string"/>
<xs:element name="Items">
<xs:eomplexType>
<xs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:choice>
<xs:element name="Parameter" type="clnt:ParameterT"/>
<xs:element name="Value" type="clnt:VariantT"/>
Xs:choice
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>

The elements of a VectorT type are described in Table A.76.
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Table A.76 — Elements of VectorT

Element Description
Heading This required element specifies the localized heading displayed along with the
data.
Items This required element specifies the data to be displayed, which may be
parameters or static scalar values.

A.81 WaveformListT

This

The

fype specifies a list of Waveform elements.

KML schema for a WaveformListT type is:

<xs:complexType name="WaveformListT">

<

<

xs:sequence maxOccurs="unbounded">

<xs:element name="Waveform" type="clnt:Waveforml'/>
XS:sequence>

</xd:complexType>

The g¢lements of a WaveformListT type are described in Table*A.77.

Table A.77 — Elements of WaveformListT

Element Description

Wav

bform An element of the list;

A.82 WaveformT

This

type specifies a single data,set displayed on a graph. A graph may contain one or

wavgforms.

The

<XS
<

KML schema for a-WaveformT type is:

complexType- name="WaveformT">

xs:compl@xContent>

<xs:exiénsion base="clnt:DiagramLineT">
<XS:sequence>
<xs:element name="Handling" type="clnt:HandlingT"

default="rw" minOccurs="0" maxOccurs="1"/>

more

<xs:element name="WaveformType" type="clnt:WaveformTypeT"
minOccurs="1" maxOccurs="1"/>
<xs:element name="KeyPointList"
type="clnt:WaveformKeyPointListT" minOccurs="0"
maxOccurs="1"/>
</xs:sequence>
</xs:extension>

</xs:complexContent>
</xs:complexType>

The elements of a WaveformT type are described in Table A.78.
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Table A.78 — Elements of WaveformT

Element Description
Handling This optional element specifies whether or not the waveform may be modified.
The default is ReadWrite.
WaveformType
KeyPointList This optional element specifies a collection of key points that are displayed
along with the waveform. The key points may or may not be points on the
waveform itself.
A.83 WaveformTypeT
This |s the abstract base type of all Waveform Types
The XML schema for a WaveformTypeT type is:
<xs:complexType name="WaveformTypeT" abstract="true'V/>

A.84

From
lines

The XML schema for a WaveformTypeHorizontal\type is:

<xXs:

<xs:complexContent>

<
</x9

The g¢lements of\a:WaveformTypeHorizontalT type are described in Table A.79.

WaveformTypeHorizontalT

EDD-Spec: The HORIZONTAL attribute specifies a WAVEFORM that contains horizontal

complexType name="WaveformTyp&HorizontalT">

<xs:extension base="clnteuWaveformTypeT">

<xs:sequence>

<xs:element name="Y¥values" type="clnt:WaveformVectorT"
minOccurs="1"=maxOccurs="1"/>

</xs:sequence>
</xs:extension>
xs:complexContant>
rcomplexType”

Table A.79 — Elements of WaveformTypeHorizontalT

Element Description

Yvalues From EDD-Spec: The Y_VALUES attribute specifies the Y coordinate of each

horizontal line in the WAVEFORM.

A.85

From

WaveformTypeVerticalT

EDD-Spec: The VERTICAL attribute specifies a WAVEFORM that contains vertical lines
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The XML schema for a WaveformTypeVerticalT type is:

<xs:complexType name="WaveformTypeVerticalT">
<xs:complexContent>

<xs:extension base="clnt:WaveformTypeT">
<xs:sequence>
<xs:element name="Xvalues" type="clnt:WaveformVectorT"
minOccurs="1" maxOccurs="1"/>
</xs:sequence>
</xs:extension>

</xs:complexContent>

</xgrTomptextype

The g¢lements of a WaveformTypeVerticalT type are described in Table A.80.

Table A.80 — Elements of WaveformTypeVerticalT

Element Description

Xval

les From EDD-Spec: The X_VALUES attribute specifies-the X coordinate of e
vertical line in the WAVEFORM.

Ach

A.86

From

defined via an initial X coordinate, an X increment between successive points and a list

value

The

<xXS:

xs:complexContent>

WaveformTypeYTT

EDD-Spec: The YT attribute specifies a WAVEFORM that contains a list of points tha

S.

ML schema for a WaveformTypeYTT, type is:

complexType name="WavefoxmTypeYTT">

<xs:extension base=%¢lnt:WaveformTypeT">
<xs:sequence>
<xs:element ‘name="Yvalues" type="clnt:WaveformVectorT"
minOccurs="1" maxOccurs="1"/>
<xs:element name="Xinitial" type="clnt:VariantT"
min@ceturs="1" maxOccurs="1"/>
<xs:element name="Xincrement" type="clnt:VariantT"
minOccurs="1" maxOccurs="1"/>
£xs:element name="NumberOfPoints"
type="xs:nonNegativeInteger" minOccurs="0" maxOccurs="1
<Jxs:sequence>
<Y xs:extension>

t are
of Y

l/>

<
</xs

XS:CcomplexConctenc
:complexType>

The elements of a WaveformTypeYTT type are described in Table A.81.
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Table A.81 — Elements of WaveformTypeYTT

Element Description

Yvalues From EDD-Spec:The Y_VALUES attribute specifies the Y coordinate of each

point in the WAVEFORM.

Xinitial From EDD-Spec:The X_INITIAL attribute specifies the X coordinate of the first
point in the WAVEFORM.
Xincrement From EDD-Spec:The X_INCREMENT attribute specifies difference between

the X coordinates of adjacent points in the WAVEFORM.

NumberOfPoints

From EDD-Spec: The NUMBER_OF_POINTS attribute specifies the number of
valid data points in X_VALUES. By default. the number of points in the

WAVEFORM without a NUMBER_OF_POINTS attribute equals the size off
X_VALUES.

A.87

From

The XML schema for a WaveformTypeXYT type is:

<xXS:

<xs:complexContent>

<
</x9

The ¢lements of a WaveformTypeXYT type are described in Table A.82.

WaveformTypeXYT

EDD-Spec: The XY attribute specifies a WAVEFORM that contains-a list of (x,y) points.

complexType name="WaveformTypeXYT">

<xs:extension base="clnt:WaveformType®">
<xs:sequence>
<xs:element name="Xvalues" type="clnt:WaveformVectorT"
minOccurs="1" maxOccurs="Iy"/>
<xs:element name="Yvalues} type="clnt:WaveformVectorT"
minOccurs="1" maxOccuks="1"/>
<xs:element name="Numb@&rOfPoints"
type="xs:nonNegatifeInteger" minOccurs="0" maxOccurs="11/>
</xs:sequence>
</xs:extension>
xs:complexContent>
rcomplexType>

Table A.82 — Elements of WaveformTypeXYT

Element Description
Xvalyes From EDD-Spec: The X_VALUES attribute specifies the X coordinate of each
point in the WAVEFORM. For each X coordinate specified in X_VALUES,
there shall be a corresponding Y coordinate specified in Y_VALUES.
Yvalues From EDD-Spec: The Y_VALUES attribute specifies the Y coordinate of each

point in the WAVEFORM. For each Y coordinate specified in Y_VALUES,
there shall be a corresponding X coordinate specified in X_VALUES.

NumberOfPoints

valid data points in X_VALUES and Y_VALUES. By default, the number of
points in the WAVEFORM without a NUMBER_OF_POINTS attribute equals
the size of X_VALUES and Y_VALUES.

From EDD-Spec: The NUMBER_OF_POINTS attribute specifies the number of
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A.88

WaveformKeyPointListT

From EDD-Spec: The KEY_POINTS attribute specifies key points in the WAVEFORM that
should be highlighted by the EDD application. The key points need not directly correspond to
the data points specified via the TYPE attribute. The way in which these points are highlighted
is defined by the EDD specification. By default, a WAVEFORM without a KEY_POINTS attribute
should not have any of its points highlighted.

The XML schema for a WaveformKeyPointListT type is:

= o

2

<xXs:
<3

<
</x9

The ¢lements of a WaveformKeyPointListT type are described in Table A.83.

] Tz aama "1l £ K aszD 2ot T
HHo—+ —yo-e—H \ans - —o-Htr = =t

rs:complexContent>
<xs:extension base="clnt:WaveformTypeT">
<xs:sequence>
<xs:element name="Xvalues" type="clnt:WaveformVector®"
minOccurs="1" maxOccurs="1"/>
<xs:element name="Yvalues" type="clnt:Waveformye€ctorT"
minOccurs="1" maxOccurs="1"/>
</xs:sequence>
</xs:extension>
xs:complexContent>
rcomplexType>

Table A.83 — Elements of WaveformKeyPointListT

Element Description

Xval

les From EDD-Spec: . Fhe X_VALUES attribute specifies the X coordinate of e
point that is to be highlighted. For each X coordinate specified in X_VALU
there shall be.aiCorresponding Y coordinate specified in Y_VALUES.

Ach
ES,

Yval

les From EDD=-Spec: The Y_VALUES attribute specifies the Y coordinate of e
point that)is to be highlighted. For each Y coordinate specified in Y_VALU
therg shall be a corresponding X coordinate specified in X_VALUES.

Ach
ES,

A.89

WaveformVectorTwrepresents the whole information of a waveform vector, for exampl

node
Handg

The

WaveformVectorT

path for the array of scalar values and additional information about these values su
ling, Range, Type.

ML'schema for a WaveformVectorT type is:

b the
th as

<xXSs:

complexType name="WaveformVectorT">

<Xs:sequence>

<xs:element name="WaveformVectorElementList"
type="clnt:WaveformVectorElementListT" minOccurs="1"
maxOccurs="1"/>

</xs:sequence>
<xs:attribute name="DataArrayNodePath" type="xs:string"

use="required"/>

</xs:complexType>

The attributes of a WaveformVectorT type are described in Table A.84.
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Table A.84 — Attributes of WaveformVectorT

Attribute Description

DataArrayNodePath The nodepath that is used by the client to request the waveform vector.

The elements of a WaveformVectorT type are described in Table A.85.

Table A.85 — Elements of WaveformVectorT

EIEIIIEIII. DEaulipLiun

WaveformVectorElementList WaveformVectorElementList contains static information about each indiviqual
element of a waveform vector.

A.90 WaveformVectorElementListT

It regresents the static information of a waveform vector, except the/nodepath for the arrpy of
scalgr values.

The XML schema for a WaveformVectorElementListT type is:

<xs:complexType name="WaveformVectorElemertListT">
<xs:sequence>

<xs:element name="WaveformVectorEdlement"
type="clnt:WaveformVectorElementT" minOccurs="0"
maxOccurs="unbounded"/>
<fxs:sequence>

</xq:complexType>

The g¢lements of a WaveformVectorElementListT type are described in Table A.86.

Table A.86 ~ Elements of WaveformVectorElementListT

Element Description

WaveformVectorElement The static information of an individual waveform vector element.

A.91 WaveformVectorElementT

correspondmg element in the result array of DataArrayNodePath
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The XML schema for a WaveformVectorElementT type is:

<xs:complexType name="WaveformVectorElementT">

<Xs:sequence>

<
</x9

<xs:element name="DataType" type="clnt:NumericDataT"
default="SignedInteger" minOccurs="0"/>

<xs:element name="Rangelist" type="clnt:RangeListT"
minOccurs="0"/>

<xs:element name="Handling" type="clnt:HandlingT" default="rw"

minOccurs="0"

maxOccurs="1"/>

<xs:element name="PreEditActionsList" type="clnt:ActionListT"

4

lllJl_llUk_,k,uJ_ D_“U“
<xs:element name="PostEditActionsList" type="clnt:ActionListT®!
maxOccurs="1"/>
<xs:element name="ScalingFactor" type="xs:double" minOccmrs="0
<xs:element name="DisplayFormat" type="clnt:FormatSpecifiierT"

minOccurs="0"/>
<xs:element name="EditFormat" type="clnt:FormatSpecdifierT"

minOccurs="0"/>
Xs:sequence>
:complexType>

minOccurs="0"

ITRCER T
MaAUCCULS= "1

The ¢lements of a WaveformVectorElementT type are describedin Table A.87.

Table A.87 — Elements of WaveformVectorElementT

v/>

Element

Description

Data|

Type

This required element specifies the data type of the value in the
corresponding element of the result array of DataArrayNodePath.

Rang

eList

This optional element specifies the acceptable range of the value in the
corresponding_element of the result array of DataArrayNodePath.

Hand

ling

This optionakelement specifies whether or not the current data value may
modified.. The default is ReadWrite.

PreH

ditActionsList

This_optional element specifies the PreEditActions of the value in the
corresponding element of the result array of DataArrayNodePath.

Post

EditActionsList

This optional element specifies the PostEditActions of the value in the
corresponding element of the result array of DataArrayNodePath.

ScalingFactor This optional element specifies the scaling factor of the value in the
corresponding element of the result array of DataArrayNodePath.

DisplayFormat This optional element specifies the display format of the value in the
corresponding element of the result array of DataArrayNodePath.

Editformat This optional element specifies the edit format of the value in the

corresponding element of the result array of DataArrayNodePath.
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Annex B
(informative)

Action example

IEC 62769-2:2023 © |EC 2023

The following is an example of an EDD method being executed by an FDI® Server and the
resulting interaction with an FDI® Client.

The EDDL used by this example is shown below followed by a sequence diagram and the
description of the sequence.

VARIABLE device varl

{

1ABEL "device varl";
¥ELP "™
LASS DEVICE;

HANDLING READ & WRITE;

[YPE INTEGER;

RE_EDIT ACTIONS

PreEditActionl

OST EDIT ACTIONS

PostEditActionl

VARIABLE process value

{

ONSTANT UNIT "constUnit";

LABEL "Level";
HELP "";

CLASS DYNAMIC;
HANDLING READ;
CONSTANT UNIT "m";

TYPE FLOAT;
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VARIABLE newl

LABEL "new 1i";

HELP "new value of i";
CLASS DEVICE;

HANDLING READ & WRITE;

TYPE INTEGER;

VARIABLE newd

1ABEL "new j";

HELP "new value of j";
LASS DEVICE;

HANDLING READ & WRITE;

'YPE INTEGER;

MENU | MethodMenu

1ABEL "MethodMenu";
HELP "This menu is used in a method";
TYLE DIALOG;

TEMS

néwd,

newdJ

METHOD UIReqgRespCategories

{
LABEL "Request Response Categories";

HELP "This method demonstrates different categories of messages that are passed
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between server and client during a method execution";

DEFINITION

int i, j, k, selection;
add abort method (AbortMethod) ;
//Acknowledgement

ACKNOWLEDGE ("Please hit OK to acknowledge the start of this method");

//_ BO1p
i=5;
PUT_MESSAGE ("i = %{i}"); //Info // A020
3 = 10;
PUT_MESSAGE ("j = %{j}"); //Info // A030
k = i+7;

DELAY (5, "k = %{k}"); //Delay // A040

GET DEV VAR VALUE ("Enter new value for¢the

$[L]1%[U]l {device varl}$[Ul",device varl); //Input // A050

selection = SELECT FROM LIST(YIs the value entered, correct? ", "YES;NO

~.

//selection // A060

if (selection == 1)
{
device vaxd = 0;
abort (.4 //abort --- this will trigger the AbortMethod as well; // A070

}

kS=>k + device varl;

if (k == 1 + 7)
{
display comm status(2);//Error — 2 == "Buffer Overflow" -- HART;
// R080
}
display("Current level is ${process _value}%[U]{process value}!"); // A090

MenuDisplay (MethodMenu, "APPLY; DISCARD", selection); //UIDMessage // A100
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if (selection == 0)

{

i = newl;
j = newd;
ACKNOWLEDGE ("new value of k = %${k}"); // All0
}
ACKNOWLEDGE ("This concludes the method !!"); // A120

METHQD AbortMethod

1ABEL "AbortMethod";

HELP "This is a simple Abort Method";

EFINITION

ACKNOWLEDGE ("Method was aborted due teNa call to abort()"); // BOL1O

METHQD PreEditActionl

1ABEL "Actionl";

HELP "This isw.a simple Pre Edit Warning";

EFINITION

ACKNOWLEDGE ("Do you really want to edit this variable"); // C010

METHOD PostEditActionl

LABEL "Action2";

HELP "This is a simple Post Edit Message";

DEFINITION
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ACKNOWLEDGE ("You actually edited the variable now!!!™); // D010

MENU FDIActions

{

1ABEL "FDI Actions";
HELP "This menu contains methods for verifying FDI UID contents";

TEMS

MethodMenu,

UIRegRespCategories

The ¢xample assumes as a precondition that the‘FDI® Client has already established a Segsion
with fthe FDI® Server, the user has navigated’to the Device (MyDevice), and the usef has
initiafed the opening of the function group (FDIActions).

The gequence begins with the FDI® Client subscribing to the value of the UID in order to refrieve
the UID content from the FDI® Servér. The FDI® Client adds a monitored item and waits fqr the
user [to provide the initial value,~Fhe sequence is illustrated in Figure B.1 along with the| XML
string that will be returned fromxthe FDI® Server.
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EDI Client EDI Server

AddMonitoredltem(“MyDevice.FDIMethods.UID.value”)

T

|

|

|

|
~

|

AddMonitoredltemResponse(UIDMonitoredltemid)

Update(UIDMonitoredltemld, XMLstring)

Display content of Monitoredltem1

<Window>
<Label>FDI Actions</Label>
<Help>This menu contains methods for verifying FDI (UID contents</Help>
<Items>
<Dialog NodePath="/MethodMenu" >
<Label>MethodMenu</Label>
<Help>This menu is used in a method</Helps>
</Dialog>
<Action>
<Name>UIReqRespCategories</Name>
<Label>Request Response Categories</Label>
<Help>This method demonstrates different categories..</Help>
</Action>
</Items>
</Window>

IEC
Figure By1 — Action example (step 1)

The FDI® Client interprets thesxXML string and presents the menu to the user as four gction
buttojns with each button containing the text defined in the <Label> element. The FDI® Client
then waits for the user to\select one of the actions.

In th¢ next step of thé example, the sequence begins with the user clicking the action button
(UIR¢gRespCategories ) presented in the menu. The FDI® Client reacts by initiating an |OPC
UA |Call service request (see IEC 62541-4), specifying the OPC UA mgthod
(MyDevice.AgtionSet.InvokeAction) and the EDDL method (UIReqRespCategories). The [FDI®
Server responds by locating the EDDL method and initiating execution of it. The FDI® Sgerver
respgnds, with a unique node Id (Action Nodeld1) that represents the running method. The|FDI®
Clie ing-the d. —The
Server provides the current value of the method as any XML string. The initial value of this XML
string indicates that the method has started. The sequence of this step is illustrated in
Figure B.2.

a a¥a o-lhe a0 Nne - methoaga a¥la a¥aWaVaYal-WVa A\ onNoaald = a¥a)
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FDI Client FDI Server

I
Click Action Button } . . . . !
p_ Call(MyDevice.ActionSet.InvokeAction, “UIReqRespCatagories”) |

CallResponse(ActionNodeld)

|
|
} AddMonitoreditem(ActionNodeld.value)
|

AddonitoredltemResponse(ActionstateNodeld)

Update(ActionStateNodeld, XWstring)

Update User Interface

<ActionRequest>
<ActionState>Running</ActionStaté>
</ActionRequest>

IEC
Figure B.2 — Action example (step 2)

In the next step of the example, the method has run up to the "ACKNOWLEDGE" statement.
The FDI® Server processes the statement by setting the ActionNodelD value to indicate that a
user [acknowledgement is needed beforesthe method can continue. The change to the yalue
results in the FDI® Server issuing a subscription update. Upon receiving the value updatg, the
FDI®|Client detects that an acknowledge request is pending. The FDI® Client reacts by opg¢ning
a diaJog to present the message received in the value update also with an OK button.

The Qiser reads the messagé and presses the OK button resulting in the FDI® Client issujng a
RespondAction method call to the FDI® Server.

The FDI® Server, receiving the RespondAction call, continues the execution of the method.

The $equencelaf-this step is illustrated in Figure B.3.
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<ActionRequest>
<ActionState>WaitingForFeedback</ActionState>
<AcknowledgementRequest>
<Message>Please hit OK to acknowledge the start of this method</Message>
</AcknowledgementRequest>
</ActionRequest>

FDI Client EDI Server

Update(ActionStateNodeld, XMLstring)

T T

| |

| |
s ey

Display Dialog with Message Te)&i OK buton

(-

Call(MyDevice.ActionSet.RespondAction, XMLString)

|
>

CallResponse()

T
|
|

<ActionResponse> <AcknowledgementRespdnse /> </ActionResponse>

|
|
|
|
|
|
|
}
|
} Click OK Button
|
|
|
|
|
|
|
|
|

IEC
Figure B.3 — Action example (step 3)

In the next step of the example, the method has justexecuted the "ACKNOWLEDGE" statement
and ip about to execute the two "PUT_MESSAGE".statements and the "DELAY" statement]| The
FDI®|Server processes these statements by @etting the ActionNodelD value to indicat¢ the
notifications. Each statement will generate a.value change and be delivered to the FDI® Client.
The [FDI® Client reacts by showing the* message text in an appropriate user intefface
component. The sequence of this stepiis-illustrated in Figure B.4.
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<ActionRequest>
<ActionState>Running</ActionState>
<InfoRequest>
<Message>j = 10</Message>
</InfoRequest>

<ActionRequest>
<ActionState>Running</ActionState>
<InfoRequest>
<Message>i = 5</Message>
</InfoRequest>

</ActionRequest> </ActionRequest>
EDI Client FDI Server
I I
1 I
| Updat&Acti\onStateNodeld, XML%tring) |
L L

Display Message Tex

T

Update(ActionStateNodel MLstring)

Display Message Text

Update(ActionStateNodeldy XMLy{ing)

i

Display Delay Message\['ext

<ActionRequest>
<ActionState>Runhing</ActionState>
<DelayMessageRequest>
<Message>k.= 15</Message>
<SecondsoWait>5</SecondsToWait>
</DelayMessageRequest>
</ActidnRequest>

Figure B.4 — Action example (step 4)

IEC

In the next step of the example, the method requests the user to input a value fof the
(devipe_var1) variable. The FDI® Server processes this statement by setting the ActionNgdelD
valug to indicate the data‘input request. The FDI® Client reacts to the value update by opéning
a diajog, showing the message text and preparing to accept user input. The sequence of this

step |s illustrated in Figure B.5.
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<In

<l

<ActionRequest>
<ActionState>WaitingForFeedback</ActionState>

putRequest>

nputValue>

<Label>device vari</Label>
<InitialValue><Integer>123</Integer></InitialValue>
<Type>

<NumericType>

<DataType>SignedInteger</DataType>

<Units>constUnit</Units>
<ListOfRanges>

<Prompt>Enter new value for the device var1 constUnit</Prompt>

E

<

</Aq

<Range>
<MinimumValue>

<Integer>-127</Integer>

</MinimumValue>
<MaximumValue>
<Integer>127</Integer>
</MaximumValue>
</Range>
</ListOfRanges>
<ListOfPresetValues>
<PresetValue>
<Value>
<Integer>123</Integer>
</Value>
<Label>label</Label>
</PresetValue>
</ListOfPresetValues>
</NumericType>
/Type>
InputValue>

</IpputRequest>

tionRequest>

EDI Client

FEDI Server

Enter Datavand
Click OK_Button

‘ Update(ActionStateNodeld, XMLstring)

T

|

|
L

Display Input Dialog

Call(MyDevice.ActionSet.RespondAction, XMLString)

CallResponse()

<ActionResponse>
<InputResponse>
<InputValue>
<Integer>42</Integer>
</InputValue>
</InputResponse>
</ActionResponse>

Figure B.5 — Action example (step 5)

IEC
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In the next step of the example, the method requests the user to verify the value that was
inputted for the (device_var1) variable. The FDI® Server processes this statement by setting
the ActionNodelD value to indicate a response is needed. The FDI® Client reacts to the value
update by opening a dialog, showing the message text and preparing to accept a response from
the user. The sequence of this step is illustrated in Figure B.6.

<ActionRequest>
<ActionState>WaitingForFeedback</ActionState>
<SelectionRequest>
<Prompt>Is the value entered, correct? </Prompt>
<ListOfOptions>
\JPLIUII
<ldentifier>0</Identifier>
<Label>Yes</Label>
</Option>
<Option>
<ldentifier>1</Identifier>
<Label>No</Label>
</Option>
</ListOfOptions>
</SelectionRequest>
</ActionRequest>

FDI Client FDI Server

I

|

|
1

‘ Update(ActionStateNodeld, XMLstring)

<ActionResponse>
<SelectionResponse>
<ldentifier>1</Identifier>
</SelectionResponse>
</ActionResponse>

|

|

|

|

} Risplay Input Dialog

} Click Yes Button

} } Call(MyDevice.ActionSet.RespondAction, XMLString)
|

} CallResponse()
|

|

|

|

|

|

|

IEC

Figure B.6 — Action example (step 6)
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Annex C
(informative)

Typical FDI® Client use cases

General

Annex C describes how typical FDI® Client use cases could be implemented.

Cc.2

In Clause C.2, the term bulk operation is understood as applying the same operation‘itera
to a group of Devices. If the group of Devices consists of Devices of different Deyice Typ|

precq
Devi

Bulk operations can be performed by an FDI® Client or by a UIP. In case of a UIP, the gro

devig

these.

NOTE|

abovelmentioned restriction.

Firstlof all, an FDI® Client has to give the user the ability to define a group of Devices. T

implg
the G

reading and writing of multiple parameters ity;one service call as well as invoking se
methpds in one service call. See IEC 6254 1<4 for details.

C.3

e

the U

to keep the user informed of the progress (see 5.2.2.10 and 5.2.2.11).

In this example, the FDI® Client opens a small dialog window to present the progress inform

to th
EndS
the d

Bulk operations

ively

es, a

ndition is the clarification of what the "same" operations are with respec¢t-to the different

e Types.

es shall be a subset of the Device and its sub-devices becausela UIP has only acce

up of

ss to

The following description only refers to an FDI® Client. The alderithm is the same for a UIP besidgs the

his is

mentation specific and outside the scope of this'document. The FDI® Client can then use
PC UA services to apply the same operation.fo these Devices. For that, OPC UA supports

Progress bar support

ollowing is an example of.a UIP using the Progress Bar functionality provided by the
t (see Figure C.1). In this'example, the user initiates some operations by interacting
IP’s user interface. The UIP initiates the operation and uses the progress bar functio

e user. OQnce' the UIP informs the FDI® Client that the operation is complete, vi
howProgressBar service (see 5.2.2.12), the FDI® Client prompts the user before cl
ialog to~ensure the user has seen the 100 % completion of the operations.

veral

FDI®
with
nality

ation
the
bsing
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EDI Client uIp
| !
| Initiate some operation via interaction with UIP’s user interface }
| . >
| T
‘ ‘ (3 = ”
} Display Progress Bar L< ShowProgressBar(“Starting”)
|
} Update Progress Bar < UpdateShowProgressBar(“Running”, 5%)
|
} _Lpdate Pragress Bar UpdateShowProgressBar(“Running”, 10%)
B =
| [
| .
|
| e T o
} Update Progress Bar < UpdateShowProgressBar(“Finishing”, 95%)
|
} Prompt User EndShowProgressBar(“Complete”, 100%)
= ¢ L
|
! Close Prompt }
| > |
|
} Close Progress Bar Display |
I
|
|

IEC

Figure C.1 — Progress bar‘support
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INTEGRATION DES APPAREILS DE TERRAIN (FDI®) —
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5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles au(public (PAS)

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour’ob
oriser la coopération internationale pour toutes les questions de normalisation dans les_domain
ectricité et de I'électronique. A cet effet, I''EC — entre autres activités — publie des Normes internatio

ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des,comités d'étude
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rnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC{ participent égaleme
aux. L'IEC collabore étroitement avec I'Organisation Internationale de Nornralisation (ISO), selo)

Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous les efforts~raisonnables sont entrepris afin quq
ssure de I'exactitude du contenu technique de ses publicatiens; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui en est faite/par un quelconque utilisateur final.

sure possible, a appliquer de fagon transparente les,Rublications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiquéesen-termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation.de conformité. Des organismes de certification indépe
rnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'lEC. L'IEC n'est responsable“d'aucun des services effectués par les organismes de certifi
épendants.

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.
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ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
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ure que ce soit, directe.ourindirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit qui lui est accordé.

ttention est attirée sur les références normatives citées dans cette publication. L'utilisation de public

ttention-est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
droits"de*brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drd
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systémes de l'entreprise, du comité d'études 65 de I'lEC: Mesure, commande et automation
dans les processus industriels. |l s'agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2021. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout du transfert interactif vers I'appareil;

b) correction de ListOfInputArguments.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
65E/855/CDV 65E/912/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé _selon les
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles [sous
wwwliec.ch/members_experts/refdocs. Les principaux types de documents déweloppés par
I'lEC|sont décrits plus en détail sous www.iec.ch/standardsdev/publications.
Une [iste de toutes les parties de la série IEC 62769, publiées sous le titre général Intégnation
des appareils de terrain (FDI®), se trouve sur le site web de I'lEC.
Le cgmité a décidé que le contenu de ce document ne sera pas modifié avant la date de stgbilité
indiguée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
rechgrché. A cette date, le document sera
e rgconduit,
e suUpprimé,
e rgemplacé par une édition révisée, ou
e amendé.

IMPORTANT — Le logo "colour inside" qui se trouve sur la page de couverture de dette

une

bon
cett

pubEcation indique qu'elle contient des couleurs qui sont considérées comme utiles a

e compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer

publication en utilisant une imprimante couleur.
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INTEGRATION DES APPAREILS DE TERRAIN (FDI®) -

Partie 2: Client

1 Domaine d'application

La présente partie de I'lEC 62769 spécifie le Client FDI®!, Voir I'Annexe C pour certains cas
d'util{sation types du Client FDI®. L'architecture FDI® compléete est représentée a la Figyre 1.
Les qomposants architecturaux qui relévent du domaine d'application du présent document ont
été npis en évidence dans cette figure.

Description d'Interface (Paquetage FDI
Utilisateur
Paquetage FDI
PP Description ( Plugiciel
clieht FoI Definifion || e Lo (| iiertace
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= Services _ N .
g dUIP estign du Modéle d'Information
o) — - — —_
= o B ["WModele d'lformation” Procesgeur de la "\
13 Plugiciel g 9 | Logique Applicative
T d'Interface 2 OPC UA < | Objet Device | 2 y
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8 & | | G
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Figure 1 — Diagramme de I'architecture FDI®

1 FDI® est une marque déposée de I'organisation a but non lucratif Fieldbus Foundation, Inc. Cette information est
donnée a l'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve le détenteur
de la marque ou I'emploi de ses produits. La conformité n'exige pas l'utilisation de la marque. L'utilisation de la
marque exige l'autorisation du détenteur de la marque.


https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 © |EC 2023 - 165 —

2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 61804-3, Les dispositifs et leur intégration dans les systéemes de [l'entreprise — Blocs
fonctionnels (FB) pour les procédés industriels et le langage de description électronique de
produit (EDDL) — Partie 3: Sémantique et syntaxe EDDL

IEC 61804-4, Les dispositifs et leur intégration dans les systéemes de [l'entreprise <\Blocs
fonctfonnels (FB) pour les procédés industriels et le langage de description électroniqye de
produit (EDDL) — Partie 4: Interprétation EDD

IEC ©2443-3-3, Réseaux industriels de communication — Sécurité dans 1és,Téseaux gt les
systgmes — Partie 3-3: Exigences de sécurité des systémes et niveaux sécurité

IEC 62541-3, Architecture unifiée OPC — Partie 3: Modéele d'espace d'adressage

IEC $2541-4, Architecture unifiée OPC — Partie 4: Services

IEC 62769-1, Intégration des appareils de terrain (FDI®),— Partie 1: Vue d'ensemble
IEC 62769-3, Intégration des appareils de terrain (FDI®) — Partie 3: Serveur

IEC 62769-4, Intégration des appareils de terrain* (FDI®) — Partie 4: Paquetages FDI®
IEC 62769-5, Intégration des appareils deterrain (FDI®) — Partie 5: Modele d'Information |[FDI®

IEC $2769-6 (toutes les parties), (intégration des appareils de terrain (FDI®) — Partie 6:
Mappings de technologies FDI®

ISO/IEC 10918-1, Technologies de l'information — Compression numérique et codagg des
imaggs fixes de nature photographique: Prescriptions et lignes directrices

ISO/IEC 15948, Technologies de [I'information — Infographie et traitement d'images -
Graphiques de réseau portables (PNG): Spécification fonctionnelle

ISO 639, Codes des langues

ISO 3166, Codes des noms de pays

IEEE Std 754, IEEE Standard for Floating-Point Arithmetic (disponible en anglais seulement)

IETF RFC 2083, PNG (Portable Network Graphics) Specification Version 1.0 (disponible en
anglais seulement)

IETF RFC 3066, Tags for the Identification of Languages (disponible en anglais seulement)
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3 Termes, définitions, abréviations, acronymes et conventions

3.1

Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'|EC 62769-1 ainsi que les

suiva

nts s'appliquent.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

[«

(v

3.1.1

3.1.1
Serv
ense

3.1.1
Serv
sous

informations d'un Appareil

3.1.1
Serv
sous
direc

3.1.2

3.1.2

Attri
élém

Note 1
Node(

Note 2

5O Online browsing platform: disponible a I'adresse https://www.iso.org/obp
Termes utilisés pour les Services

L1
ces de Verrouillage
mble de Services a travers lesquels I'acces a un Appareil est contrélé

.2
ces du Modéle d'Appareil
ensemble des Services d'Accés a I'Appareil a travers Jlequel un UIP peut accéde

.3

ces d'Acces Direct
ensemble des Services d'Accés a I'Appareil ‘a travers lequel un UIP peut acgq
fement a un Appareil

Termes utilisés pour les Services d'Accés a I'Appareil
1
but
ent d'information d'un Neceud

a l'article: Certains Attributs existent pour toutes les NodeClasses et d'autres sont spécifiques
lass donnée.

a l'article: Remplace)la définition donnée dans I'lEC 62769-1.

.2

3.1.2
Mod

hiérafchie de. Noeuds qui représente un Appareil existant

3.1.2.3

Nceu

le d'Appareil

aux

éder

A une

élément dans un Modele d'Appareil qui peut étre adressé par l'intermédiaire des Services
d'Acceés a I'Appareil

Note 1 a I'article: Remplace la définition donnée dans I'lEC 62769-1.

3.1.2

4

NodeClass
soit un Objet ou une Variable

Note 1 a I'article: Remplace la définition donnée dans I'lEC 62769-1.
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3.1.2.5
Objet
instance de la NodeClass Objet

Note 1 a I'article: Remplace la définition donnée dans I'lEC 62769-1.

3.1.2.6
Variable
instance de la NodeClass Variable

Note 1 a I'article: Remplace la définition donnée dans I'lEC 62769-1.

3.2 | Abréviations et acronymes

Pour(les besoins du présent document, les abréviations et acronymes de I'lEC 62769-1 |ainsi
que les suivants s'appliquent.
UTQ (Coordinated Universal Time) Temps Universel Coordonné
XML (Extended Mark-up Language) Langage de balisage extensible

3.3 Conventions

Les gonventions pour les définitions de services sont identiques a celles de I'|EC 62541-4.
Les types de données de base sont définis dans I'lEC\62541-3.

"Pargmétre" est toujours un Parameétre du Modele d'Information. Le terme "paramétre" est
utilis¢ pour l'usage général du mot. Pour toute ambiguité, un contexte supplémentairg est
apporté.

La mjse en majuscules de la premiere lettre des mots est utilisée dans la série IEC 62769|pour
souligner un terme défini spécifique-a la FDI®.

4 VYue d'ensemble

Un Pjaquetage FDI® (EDI® Package) fournit les informations nécessaires a un Type d'Appareil
pour|permettre la gestion de I'Appareil au sein du systéme. Il est fourni par un fournisseur
d'appareils et déployé dans un Serveur FDI®. |l peut contenir deux types de composants
d'intdrface utilisateur, dont le Client FDI® dispose pour l'affichage a un utilisateur, Un
Paquetage FDI® peut contenir un seul type ou les deux. Ces deux types sont appelés Plugjciels
d'Interface<Utiilisateur et Descriptions d'Interface Utilisateur.

Un Plugiciel d'interface utilisateur (UIP, User Interface Plug-in) est un élément exécutabl¢. Un
UIP est fourni par un Paquetage FDI® et transféré au Client FDI® par le Serveur FDI®. Un UIP
fournit un ensemble de Services UIP que le Client FDI® utilise pour initialiser et interagir avec
'UIP.

NOTE 1 La série IEC 62769-6 définit les interfaces de programmation d'application pour les services décrits dans
le présent document.

Les Descriptions d'interface utilisateur (UID, User Interface Description) sont définies en
utilisant I'EDDL (langage de description d'appareil électronique). Un UID est fourni au
Client FDI® par le Serveur FDI®. Le Client FDI® utilise I'Interpréte UID pour interpréter et
exécuter I'UID. Un UID peut utiliser d'autres composants d'UID et d'UIP en tant que sous-
composants, afin de fournir une approche modulaire et de tirer le meilleur parti des deux
éléments d'interface utilisateur, descriptif et exécutable.

NOTE 2 Les UIP peuvent utiliser d'autres UIP, mais ne peuvent pas utiliser d'autres UID.
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Le Serveur FDI® met les UID et les UIP a la disposition du Client FDI® par I'intermédiaire du
Modéle d'Information. Le Modeéle d'Information organise les UID et les UIP par Type d'Appareil.

Le Client FDI® fournit I'environnement d'exécution pour les UIP. Le Client FDI® charge I'UIP a
partir du Serveur FDI®,

L'environnement d'exécution de I'UIP du Client FDI® se compose des ensembles de services
suivants qui sont mis a la disposition de I'UIP:

e Services d'Acces a I'Appareil;

C aprit AUl A b araanaant:
o OETVICCT S U TTCUTTYTTITCTTL

e Services d'Interface Utilisateur;

e Services d'Impression (s'ils sont disponibles dans I'environnement d'hébergement).

NOTE|3 Le fait que différents UIP aient la méme instance d'interface ou différentes instances d'interface pour
accédpr a ces services dépend de la mise en ceuvre. La seule exigence est qu'il n'y ait pas d'effet’secondaire §i deux
UIP ufilisent la méme instance d'une interface.

De I3 méme maniere que le Client FDI®, chaque UIP doit également fournir un ensemble de
services (Services UIP), a l'aide duquel le Client FDI® active, .caontrole et arréte les| UIP
(voir[6.1).

Les $ervices d'Acceés a I'Appareil permettent l'interaction entre I'UIP et le Modéle d'Informiation
maintenu par le Serveur FDI®. Le Client FDI® prend“~en charge linteraction avgc le
Serveur FDI®, ce qui libere I'UIP et lui permet de se ‘concentrer sur le niveau application
uniqyement.

L'acdes de I'UIP au Modele d'Information (IM) Information Model) par l'intermédiaire des
Services d'Acces a I'Appareil est limité a I'Appareil et a ses sous-appareils.

Les Bervices d'Hébergement sont foufnis par le Client FDI® et sont utilisés par I'UIP| Les
Services d'Hébergement comprennent' les services relatifs au Client FDI®, qui permettgnt a
['UIP|d'obtenir des informations sur\'environnement.

Les Bervices d'Interface Utilisateur fournissent les moyens par lesquels I'UIP accédd aux
servites d'interface utilisateur du systéme d'exploitation sous-jacent. Ces services fournigsent
l'accegs a I'écran, au clavier, a la souris et aux autres ressources du systéme d'exploitation). Les
Services d'Interface-Utilisateur sont définis par la technologie de mise en ceuvre choisig. Le
présg¢nt document,ne-comporte donc pas de définition supplémentaire (voir la série IEC 62169-6
pour |chaque technologie). Les UIP doivent utiliser les Services d'Hébergement pour afficher
les bjoites de~dialogue ou les barres de progression. lls ne doivent en aucun cas utiliser de
servites camparables fournis par le systéme d'exploitation sous-jacent.

Aucunisefvice d'impression n'est fourni par le Client. S'il est nécessaire pour un UIP de gépérer
une impression, il accede aux services dimpression du systéme d'exploitation sous-jacent. Le
présent document ne comporte pas de définition supplémentaire.

Le Client FDI® utilise le parameétre culture de I'utilisateur actuellement connecté pour
I'environnement d'exécution de I'UIP. Il utilise ce paramétre lors de la création des Sessions
OPC UA et il définit la culture pour chaque fil qu'il crée. Les UIP doivent prendre en charge le
paramétre culture pour chaque fil gu'ils créent.

Le Client FDI® fournit un Interprete UID, utilisé pour interpréter et exécuter les UID. Le schéma
XML de I'UID est défini dans le présent document (voir Annexe A).

La Logique Applicative est exécutée dans le Serveur FDI®. Certaines Logiques Applicatives
peuvent étre exposées au Client FDI® en tant qu'Actions (voir Article 7) et peuvent étre
déclenchées par les Clients FDI®.
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5 Client FDI®

5.1
5.1.1

Services d'Accés a I'Appareil

Généralités

Les Services d'Acces a I'Appareil fournissent I'acces aux informations en ligne et hors-ligne
d'un Appareil ou ses composants, comme cela est défini dans le Paquetage FDI®, en particulier

pour

o explorer le Modéle d'Appareil,

e i
e ¢
e ¢
Le d

Serv
Serv

Les principaux Services sont les Services du Modéle d'Appareil poar‘visualiser et accéde

Para

e/écrire des données et s'abonner aux modifications de données,

bntréler I'acceés a I'Appareil, et

bmmuniquer directement avec I'Appareil.

bmaine d'application des Services d'Accés a I'Appareil est un Appareil, un Bloc o

bur de Communication, auquel un UIP est assigné. Le Client FDI® est/réputé mappe
ces d'Accés a I'Appareil avec les services de I'OPC UA, fournis parde Serveur FDI®.

meétres. Les Services de Verrouillage sont utilisés pour caénirdler I'accés simultané

uun
br les

I aux
aun

Appareil. Les Services d'Accés Direct permettent a un UIP de’¢ommuniquer avec I'Appargil.

La s

différlents services sont mappés avec les interfaces\réelles. La série IEC 62769-6 sp
égalgément la maniere dont les interfaces sont obtenues.

5.1.2

Le M
un U
Imag
élém

parti¢ du Modéle d'Appareil de 'UIP.

Tous
hiéra
dans
(voir
princ

reprgsente la-structure générale d'un Appareil. La Figure 3 représente la structure d'un bl
bre plusidetaillée. Les éléments qui seront réellement disponibles dépendent des contenus

mani
du P

rectangles dont les coins sont arrondis représentent des Noeuds Variable. Ces NodeClzg

Modéle d'Appareil

bdéle d'Appareil (Device Model) définit la structure de toutes les données disponibles
P. Il est limité a une instance d'appafeil unique. Les entités dans la structure (Paramé
es et Documents) sont construites a partir des informations du Paquetage FDI®
bnts d'interface utilisateur, telsque les Menus, Graphiques, Formes d'onde, ne fon

les éléments de I'Appareil sont organisés selon une hiérarchie définie. La racine
rchie peut étre unAppareil ou un Bloc, sous réserve de I'emplacement (par quel M
lequel I'UIP est référencé dans la Description d'Interface Utilisateur du Paquetage
I'"EC 62769-4).-Les Noceuds dans la hiérarchie sont des Objets ou des Variables,
pale différence réside dans le fait que les Variables fournissent une Valeur. La Fig

hquéetage FDI® respectif. Les rectangles représentent des Noeuds Objet, tandis qu

Brie |IEC 62769-6, qui correspond a chaque technologie, définit la maniére dont les

Beifie

pour
tres,

Les
l pas

de la
ENU)
FDI®
et la
ure 2
bc de

e les
sses

sont defimesen 5. 1.3 Le Noeuden haut & gauche est e Noeud Tacine. £es {ignes coupées d'un

définissent la relation parent-enfant dans la hiérarchie. Par exemple, les enfants de
Device1 sur la Figure 2 sont ParameterSet, ImageSet, Documentation, Blocks et SubDevices.
Les enfants de /SubDevices/Device_1b/ImageSet sont Image_1 et Image_2.

trait
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Device1 Jr
|| ParameterSet SubDevices Appareil
(ensemble des paramétres) (sous-dispositifs) FreclEE
.
= Device_1a
—{_Device_1b
—H Image_Set ParameterSet
(ensemble d'images)
—
.
Image_1 o )
L Cpemmn
ImageSet
—+ Documentation | )
D
Document_D
Document_‘:)
| Blocks Apparei arienté
Blocs
IEC

Figure 2 — Structure généraled'un Appareil

Les moms rédigés dans une police d'écriture normale sont définis par les Services d'Ac¢és a
I'Appjreil; les noms en italique représentent desiparameétres fictifs pour les noms réels, comme
cela pst défini dans le Paquetage FDI®.

ParameterSet
(ensemble de paramétres)

Param_2
Param_n

IEC

Figure 3—=Structuredes Blocs

Chaque Nceud dans la hiérarchie est qualifié de maniére unique avec son nom de chemin
d'accés. Ce nom de chemin d'accés est une concaténation des Attributs Nom de Nceud
individuels. Le séparateur est une barre oblique "/".

EXEMPLE Les exemples suivants décrivent des noms de chemin d'accés qualifiés:

/
-- le Neceud racine (ici "Device1")

/ParameterSet/Param_2 -- un Noeud Variable

/SubDevices/Device_1b/ImageSet/Image_1 -- une image
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Certaines Variables du Paquetage FDI® peuvent étre marquées comme étant "privées", ce qui
signifie qu'elles ne sont pas consultables. Bien qu'elles ne soient pas consultables, elles
existent dans le Modéle d'Appareil et peuvent étre adressées avec leur nom de chemin d'accés.

5.1.3 Modéle de Nceud
5.1.3.1 Généralités

Les informations d'un Appareil sont organisées sous forme de hiérarchie de Noeuds. Chaque
Nceud est un Objet ou une Variable. Les Objets et les Variables sont dérivés de la
BaseNodeClass, comme cela est représenté a la Figure 4.

BaseNodeClass
(classe de noeuds de base)

1

Objet Variable

IEC

Figure 4 — NodeClasses du Modéle d*appareil

5.1.312 BaseNodeClass
Il s'agit d'une NodeClass parente abstraite des :Nceuds Objet et Variable. Les Attribuls de

BaseNodeClass sont indiqués dans le Tableau-1. Les Attributs de cette NodeClass|sont
dispgnibles dans les NodeClasses Objet et Vdriable.

Tableau 1 — Attributs de BaseNodeClass

Attribut Datatype Description
Nodg¢Path String Chemin qualifié du Nceud dans le Modele d'Appareil.
Cet Attribut est renvoyé par le Service Browse (Explorer) et ne peut étre|ni lu
ni écrit.
Nampe String Nom du Nceud selon la documentation spécifique a I'appareil.
Labdl LocalizédText Etiquette du Nceud interprétable par I'hnomme.
Desdription LocalizedText Chaine d'aide interprétable par 'homme qui décrit le Nceud.

(facyltatif)

Les Attributs supplémentaires seront disponibles pour les NodeClasses dérivées Par exeinple,
une Variable a des Attributs qui définissent le DataType (Type de Données) et les AccessRights
(Droits d'Accés).

5.1.3.3 NodeClass Objet

Le Tableau 2 répertorie les Attributs pour les Objets autres que ceux hérités de la
BaseNodeClass.
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Tableau 2 — Attributs de la NodeClass Objet

2023

Attribut

Datatype

Description

LockedStatus

Boolean Lorsqu'il a pour valeur "true", cet Attribut indique que cet Objet est

actuellement verrouillé.

Le code de résultat de service Bad_Attributelnvalid signifie que le verrouillage
n'est pas du tout pris en charge par cet Objet.

5.1.34 NodeClass Variable

5.1.3.4.1 Généralités

Les Yariables sont utilisées pour représenter des Paramétres, des images et des doecum
Lors |de la lecture de Variables qui représentent des images ou des documents, le’systémle les
fournit sous la forme d'une ByteString (chaine d'octets). Pour les documents(|'Attribut N
cons|ste en un nom de fichier ainsi que son extension, qui peut étre utilisée pour identif
type [de document. La FDI® prend en charge les fichiers aux formats ".pdf" et ".txt". Pg
reprdsentation des images, voir 5.1.3.4.2.

Le Tlableau 3 répertorie les Attributs pour les Variables autre$ ‘que ceux hérités ¢

BaseNodeClass.

Tableau 3 — Attributs de la NodeClass Variable

ents.
lame

erle
ur la

e la

Attribut

Datatype

Description

Valug

Variant

Valeur de la Variable renvoyée par I'appareil (sans application de

I'Attribut ScalingFactor). Le Datatype Variant est spécifié en 5.1.9.

Data[lype

UInt32

L'Attribut DataType spécifie le type de données de I'Attribut Valug.

Un desitypes de données spécifiés en 5.1.9. La série IEC 62769-
spégifie I'attribution d'identifiants uniques pour chaque type.

O

ValugRank

Int32

Indique si I'Attribut Value est une matrice. Il peut prendre les valg
suivantes:

>1 (MoreDimensions) — la valeur est une matrice ayant le non
spécifié de dimensions.

1 (OneDimension) — la valeur est une matrice unidimensionn

0 (OneOrMoreDimensions) — la valeur est une matrice a une
plusieurs dimensions.

-1 (Scalar) — la valeur n'est pas une matrice.

-2 (Any) — la valeur peut étre scalaire ou étre une matrice ayg
n'importe quel nombre de dimensions.

-3 (ScalarOrOneDimension) — la valeur peut étre scalaire ou §
une matrice unidimensionnelle.

bre

Blle.

ou

nt

tre

ArrayDlmenS|ons

(facultatif)

UThi37]]

Spéecifie Ta Tongueur de chaque dimension pour une valeur matric
L'Attribut permet de décrire la capacité de la Variable et non la ta
courante.

Le nombre d'éléments doit étre égal a la valeur de I'Attribut
ValueRank. Doit étre nul si ValueRank <= 0.

Une valeur 0 pour une dimension particuliére indique que la
dimension a une longueur Variable. Par exemple, si une Variable
définie par la matrice C suivante:

Int32 myArray[346];

elle.
ille

est

ainsi, ce DataType de la Variable pointe vers une Int32, le ValueRank
de la Variable prend la valeur 1 et I'Attribut ArrayDimensions indique

une matrice dont I'une des entrées a la valeur 346.
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Attribut Datatype Description
AccessRights Byte Les droits d'accés pour la Valeur.
Une énumération avec l'une des valeurs suivantes:
NONE_O La valeur de la Variable ne peut pas étre
consultée
READ_1 La valeur de la Variable peut étre lue
WRITE_2 La valeur de la Variable peut étre écrite
READORWRITE_3 La valeur de la Variable peut étre lue ou
écrite
UseractcessRights—TByte CetAttributspetifretesdroitsdaccesata Vateur pour futitisaten
actuellement authentifié. Ils peuvent étre inférieurs aux droits.d'agcés
potentiels. La méme énumération que pour AccessRights est utilifée.
ScalingFactor Double Cet Attribut spécifie un facteur scalaire suggéré.

(facyltatif)

Noter que I'Attribut Value contient la valeur brute renvoyée depuis
I'appareil. Il est admis que la valeur (brute) soit multipliée par ce
facteur avant d'étre affichée.

EngipeeringUnits

(facyltatif)

EUInformation

EngineeringUnits spécifie les unités pour la valeur (degré Celsiug,
hertz ou secondes, par exemple).

Voir 5.1.9.3.8 pour la définition du type,de données EUInformatiop.

Attriputs des Variables analogiques

(Variables qui représentent des grandeurs physiques continuellement variables (pression ou température, par

exenpple)).

EURpNge
(facyltatif)

Range(]

Définit une ou plusieursdplages de valeurs qui peuvent étre obtenues
en fonctionnement nofmal. Destiné a un usage tel que la mise a
I'échelle automatique’d'un affichage en diagramme en batons.

La défaillance oula désactivation du capteur ou de I'instrument pput
impliquer le renvoi d'une valeur d'élément en dehors de cette plage.
Le logiciel UIP doit étre en mesure de traiter ce cas.

Voir 5.149.8.7 pour la définition du type de données Range.

Les plages peuvent changer pendant I'opération, par exemple, lofs du
changement du mode d'opération d'un instrument.

Comme I'Attribut Value lui-méme, les Attributs Range ne sont janjais
échelonnés (c'est-a-dire, sans application de I'Attribut ScalingFadtor).

Attripbuts des Variables discrétés (énumérées)

(pouf les données qui peuvent prenidre uniquement un certain nombre de valeurs possibles (OPENING, OPEN,
CLOPBING ou CLOSED, par exemple)).

CurrgentLabel

String

=3

Les Variables énumérées exposent I'état numérique actuel de leu
Attribut Value. L'Attribut CurrentLabel fournit le nom de la valeur
actuelle d'énumération.

EnumValues

EnumValuesType[]

EnumValues est une matrice de {StateValue, Enumeration Name [et
Help Information}. Voir 5.1.9.3.9 pour la définition de ce type. Leg
Clients FDI®/UIP peuvent lire cet Attribut en avance et le stocker pour
garder en référence le nom ou l'aide, lorsqu'ils regoivent la
représentation numérique.

Attributs des Variables énumérées en bits
(pour les données qui représentent un masque binaire).

OptionNames

String[]

Les Variables énumérées en bits transmettent un masque binaire
encodé dans un entier non signé d'une longueur suffisante pour
représenter tous les bits.

L'Attribut OptionNames fournit une représentation lisible par I'homme
pour chaque bit valide du masque binaire.

L'ordre des bits du masque binaire pointe vers une position de la
matrice de Chaines dans I'Attribut OptionNames, c'est-a-dire que le
premier bit pointe vers la premiere entrée dans la matrice, et ainsi de
suite.

La matrice contient une Chaine vide pour chaque bit qui n'a pas de
signification spécifique.
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5.1.3.4.2 Représentation des images

Toutes les images comportent le DataType (Type de Données) et sont transférées sous la forme
d'une ByteString (Chaine d'octets). La FDI® prend en charge trois formats d'image. Afin
d'identifier le format de I'image fournie dans la ByteString, les premiers octets doivent étre
analysés, comme indiqué ci-apres.

Type Description
d'image

GIF Définit une image au format GIF (Graphics Interchange Format). Le format GIF est spécifié a

I'adresse http://www.w3.org/Graphics/GIF/spec-gif89a.txt. Les premiers octets d'une image GIF
sont les suivants:

Byte |1 2 3

Hex |47 |49 |46

JPG Définit une image au format JPG (format d'échange de fichiers Joint Photographie’ Experts
Group). Le format JPG est spécifié dans I'lSO/IEC 10918-1. Les premiers octets d'une image
JPG sont les suivants:
Byte 1 2 3 4

Hex |FF |D8|FF [EO

PNG Définit une image au format PNG (Portable Network Graphi€s): Le format PNG est défini dgns
I'"ETF RFC 2083 et I'lSO/IEC 15948. Les premiers octets‘d’'une image PNG sont les suivan{s:

Byte 1 2 3 |4 5 6 |7 |8

Hex |89 |50 4E |47 0D OA |1A |0A

5.1.314.3 Représentation des enregistrements

Une hiérarchie de Variable est utilisée paour représenter les Parameétres RECORD de I'EPDL.
La Variable racine représente I'enregistrement (record) lui-méme. Elle comporte| des
composants Variable qui représentent'des RECORD MEMBERS de I'EDDL (les RECORD

MEMBERS de I'EDDL sont définiscdans I'EDDL au moyen d'une référence a une VARIABLE
EDDL).

Un exemple du mode de représentation d'un enregistrement dans le Modéle d'Apparejl est
décrit a la Figure 5.
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{

PARAMETERS
{

Un
Param A, recl ; appareil
Param B, rec2 ;

—&—I ParameterSet (ensemble de paramétres

RECORD recl RECORD rec2
—+H Param_A
{
LABEL "Recl"; LABEL "Rec2";
MEMBERS MEMBERS
{ { X
X, x memberl; X, x member?2; (AccessLevel=Read)
Y, memberl; Y, _member?2;
} }
} Y
(AccessLevel=Write)
ARIABLE x memberl VARIABLE x member2
{
LABEL "xXn"; LABEL "X";
TYPE FLOAT ; TYPE FLOAT ;
HANDLING READ ; HANDLING READ ;
}
X
ARIABLE berl
y member \{/ARIABLE y member?2 (AccessLevel=Read)
LABEL "y"; LABEL "y";
TYPE ENUM (1) TYPE ENUM (1) ;
HANDLING WRITE ; HANDLING WRITE ;

Y
(AccesslLevel=Write)

Les

I'Attr
(Vari
L'Att
REC
et la

Pour

oy

Figure 5 — Exemple: Hiérarchie de la, Variable qui représente un RECORD

\ttributs Name et Label de la Variable racine sont définis sur le nom de RECOR
but LABEL, respectivement. L'Attribut DataType de la Variable "racine" est Ve

ibut Value représente les valeurs de tous les membres, dans l'ordre défini po
DRD. Selon I'exemple représenté a la Figure 5, la premiére variante est une valeur FL
seconde est une valeurrENUM.

chaque Variable de.composant qui représente un RECORD MEMBER de I'EDDL,

Attribut Name_est défini sur l'identifiant de la VARIABLE EDDL correspondante,
Ftiquette est'Attribut LABEL de la VARIABLE EDDL correspondante,

Description est I'Attribut HELP de la VARIABLE EDDL correspondante, et
Attribut AccessRights est dérivé de I'Attribut HANDLING EDDL.

EC

D et
riant

Ante). L'Attribut ValueRank est utilisé pour spécifier que la Valeur contient une mafrice.

ur le
OAT

Chaque membre de Tenregistrement peut &fre accessible par son nom de chemin d'acces,
comme cela est spécifié ci-dessus. La navigation peut également étre utilisée.

EXEM

5.1.3

PLE Exemple de nom de chemin d'accés: /ParameterSet/Param_A/X.

4.4 Représentation des matrices et listes des membres avec types de données

simples

Une Variable unique représente un élément VALUE_ARRAY ou LIST de I'EDDL lorsque le type
de données de I'élément de matrice référencé est un type de données simple.

L'Attribut DataType est défini sur I'un des types de données de base (voir 5.1.9.2).
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L'Attribut ValueRank est utilisé pour spécifier que la Valeur contient une matrice. Pour une
VALUE_ARRAY de I'EDDL, le nombre d'éléments est exposé par l'intermédiaire de |'Attribut
ArrayDimensions. Pour une LIST de I'EDDL, le nombre d'éléments n'est pas spécifié puisque
la taille peut changer de maniére dynamique.

5.1.3.4.5 Représentation des matrices et des listes de RECORD

Les matrices ou listes de valeurs des Parameétres de I'EDDL non simples sont représentées
sous la forme d'une matrice de hiérarchies Variable. La Figure 6 représente le code
d'échantillonnage EDDL d'une VALUE_ARRAY des RECORDs et de la hiérarchie Variable
correspondante.

ParameterSet

PARAMETERS
{

Param C, v_arr ;

}
VALUE_ARRAY v_arr
{ va.elem_rec_1
LABEL “V Arr”; B -
TYPE va_elem rec;
NUMBER OF ELEMENTS 2;
}
VARIABLE x member3
RECORD va_elem rec { -
LABEL "X";
{ TYPE FLOAT;
LABEL "VA Element"; HANDLING READ;
MEMBERS }
{
X, x_member3;
Y, y_member3; VARIABLE y member3
} { -
} LABEL  "Y";

TYPE ENUM (1)
HANDLING WRITE;
}

IEC

Figure 6 — Hiérarchie Variable qui représente une VALUE_ARRAY
de-plusieurs RECORDs

Les Attributs Name (Nom) et.Label (Etiquette) de la Variable racine sont définis sur le[nom
d'ARRAY et I'Attribut LABEL; respectivement. L'Attribut DataType de la DataVariable "rafine"
est Vfariant (Variante). L'Attribut ValueRank est utilisé pour spécifier que la Valeur contient une
matrice. L'Attribut Value.représente toutes les entrées VALUE_ARRAY. La premiére Varjiante
corrgspond a la preniiere entrée de la matrice et ainsi de suite. Chaque Variante a son tour
contient une matrice.) Il peut s'agir soit d'une matrice de types simples ou d'une matrige de
Varigntes. Un RECORD est toujours représenté sous la forme d'une matrice de Variantes|.

L'élément de;VALUE_ARRAY, qui est en fait un RECORD, est représenté sous la forme| d'un
composant)de hiérarchie Variable. Les Attributs Name et Label, de chaque Variable racin i
reprgseénte un RECORD, sont définis sur le nom de RECORD et I'Attribut LABEL,
respect et . —— . : .

unique. Noter que l'indice commence toujours par '1".

Les RECORD MEMBERS sont également représentés sous la forme de composants de
Variables, comme cela est spécifié en 5.1.3.4.3.

Les membres de chaque enregistrement peuvent étre accessibles avec un nom de chemin
d'accés. La navigation peut également étre utilisée.

EXEMPLE Exemple de nom de chemin d'accées: /ParameterSet/v_arr/va_elem_rec_2/Y.
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5.1.4 Services
5.1.4.1 Généralités

Tous les Services spécifiés dans la présente partie de I'lEC 62769 reposent sur les conventions
définies en 5.1.4.2. lIs sont spécifiés d'une maniére abstraite avec les paramétres de demande
et de réponse dans un tableau unique.

L'acces par programme aux services peut étre synchrone ou asynchrone (voir la série
IEC 62769-6 pour chaque technologie). Cependant, I'asynchronisme existe afin de maintenir la
réactivité de I'Interface Utilisateur. Par hypothese, I'exécution d'un service doit toujours étre
séquentiete:

5.1.4.2 Conventions pour les définitions de service

Les dpécifications des services utilisent des tableaux pour décrire les paramétres|des seryices,
comme cela est indiqué dans le Tableau 4. Dans ce tableau, les paramétrés;sont orgapisés
sous|la forme de parametres de demande et de paramétres de réponse.

Tableau 4 — Tableau de définition des services

Nom Type Description
Dempnde Définit les parametres de demande relatifs au servicg
ngm de parametre simple type de Description de ee paramétre
données
simple
ndm de parametre construit structure Desctiption du parametre construit
ndm de parametre composant structure ou Description du parametre composant
type de
données
simple
Répénse Définit les parametres de réponse relatifs au service

Les golonnes Nom, Type-et Description donnent le nom, le type de donnée et la description de
chagpe paramétre. Tous les parametres sont obligatoires, méme si certains peuvent| étre
inutil|sés dans certaines circonstances. La colonne Description spécifie la valeur a fqurnir
lorsqu'un parameétre est inutilisé. Les noms de parameétres commencent toujours pgr un
carag¢tére minuscule. Cela permet de différencier un nom et un type s'ils ont la méme
dénomination(si nom = "nodeld" et type = "Nodeld", par exemple).

Deux types de paramétres sont définis dans ces tableaux: simple et construit. Les paramgtres
simples ont un type de donnée simple, tel que Boolean (Booléen) ou String (Chaine).

Les paramétres construits sont des paramétres composés de deux parameétres ou plus, qui
peuvent étre simples ou construits. Les noms des parameétres composants sont indentés sous
le nom du paramétre construit.

Les types de données utilisés dans ces tableaux peuvent étre des types de base ou des types
spécifiques a un service. Les types de données de base sont énumérés en 5.1.9. Les types de
données qui sont spécifiques a un Service sont définis dans le tableau de paramétres du service
concerné.
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5.1.4.3 Vérification

La vérification est une exigence pour de nombreux systeémes. Elle fournit le moyen de suivre
les activités qui se produisent dans le cadre du fonctionnement normal du systéme. Elle fournit
également le moyen de surveiller les comportements anormaux. |l s'agit également d'une
exigence en ce qui concerne la sécurité.

Lorsqu'une piste de vérification est gérée par le systéme, les enregistrements de la piste de
vérification pour le Service Write, appelés par I'UIP, sont implicitement créés par le systéme.

De plus, les UIP ont le moyen de fournir des informations supplémentaires sur le contexte de
la véfification, concernant des éléments que le systéme ne peut pas connaiire:

o |Ip peuvent appeler le service LogAuditTrailMessage (voir 5.2.2.5). Ce service~doit étre
agcompli plus particulierement lorsque les Services DirectAccess sont utilisés, L'UIR doit
inclure suffisamment d'informations dans le message pour décrire précisement I'adtivité
ekécutée.

I peuvent fournir un texte de contexte lors de I'utilisation des Services de Verrouillage
oir 5.1.7) ou des Services d'Accés Direct (voir 5.1.8).

—~~

5.1.AL4 Codes de résultat des services et des opérations

Plusieurs Services du Modéle d'Appareil (par exemple;Read et Write) autorisent la
spécffication d'une matrice d'éléments qui doivent étre traités, Le traitement de chaque élégment
indivlduel est appelé "opération”. |l s'agit d'une différentiation importante pour la prise en charge
des érreurs, puisque l'exécution d'un service est considérée comme réussie méme en cas
d'écllec d'opérations individuelles. La liste suivante explique les différences entre les cod¢s de
résulfat des services et ceux des opérations.

e (Clode de résultat de service

Sl un service aboutit, le code de résultat de service est "Good" et les paramétres de réponse
spnt valides. S'il échoue, le code dé’résultat de service est I'un des codes de défaillance
des services "Bad_..." définis_dans le Tableau 5. Dans ce cas, une InnerErrgrinfo
(Voir 5.1.9.3.4) peut également«étre fournie. L'accés programmé aux codes de défaillance
db service est spécifique a la-technologie et peut étre fondé sur des exceptions (voir lasérie
IEC 62769-6).

ode de résultat de l'opération

bécifigues au senvice. Les codes de statut de tous les résultats de niveau opération| sont
pécifiés dans\I'IEC 62769-5. Chaque service qui renvoie des codes de statut de niveau

B

G

Le code de résultat*de chaque opération est renvoyé dans les paramétres de réponse
s

s

opération définit son sous-ensemble applicable.

Les gpérations peuvent renvoyer une InnerErrorinfo pour chaque code de résultat différept de
"Good"sikla demande de service indique returninnerErrorinfo="true".

La structure générale du StatusCode utilisé pour les résultats de service et les résultats
opérationnels est spécifiée dans I'lEC 62769-5.

Le Tableau 5 définit les codes de résultat de service. La colonne Service du Tableau 5 indique
quel code peut étre renvoyé par un service donné. Les codes de résultat spécifiques a un
service individuel sont également spécifiés avec le service.
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Tableau 5 — Codes de résultat de service

ID symbolique

Description

Service

Bad_AlreadyLocked

Le Nceud est déja verrouillé par un autre
Client FDI®.

InitLock

Bad_LockRequired Le Nceud transmis n'est pas encore verrouillé. Write, DirectAccess
Bad_MaxAgelnvalid Le parameétre &ge maximal n'est pas valide. Read
Bad_Nodelnvalid L'identifiant ne se référe pas a un Noeud valide Browse, InitLock, ExitLock
dans le Modéle d'Appareil.
Ce code de résultat est utilisé comme code de
resultat du niveau service et du niveau operation.
Bad_NothingToDo Il n'y avait aucune tache a réaliser, car I'appelant | Read, Write, Subscribe,
a transmis une liste d'opérations sans éléments. Unsubscribe
Bad_NotSupported Le Service n'est pas pris en charge pour le Neeud | Locking, DirectAccess
spécifié ou pour I'Appareil/Bloc en général.
Bad_RequestCancelled La demande a été annulée par le Client/I'UIP. Tous
Bad_[Subscriptionldinvalid L'identifiant d'abonnement n'est pas valide. Subseribe, Unsubscribe,
DeleteSubscription
Bad_[Timeout L'opération s'est interrompue apres le délai. Tous
Bad_[fooManySubscriptions | Le Serveur FDI® a atteint le nombre maximal CreateSubscription
d'abonnements.
Bad_JnvalidState Le Nceud spécifié est dans un état qui ne_ permet Services pour Locking
pas cette opération.
Bad_[TooManyOperations La demande n'a pas pu étre traitée, ear elle Read, Write, Subscribe
spécifiait trop d'opérations.
Bad_lJnexpectedError Une erreur inattendue s'est produite. Tous
Tous|les UIP doivent toujours vérifier.ler;StatusCode associé a un résultat avant de I'utiliser.
Les [ésultats auxquels est associé-\un statut uncertain/warning (incertain/avertissement)
doivgnt étre utilisés avec prudence( car ces résultats peuvent ne pas étre valides pour tputes
les situations. Les résultats avec\un statut bad/failed (mauvais/défaillant) ne doivent jamaig étre
utilisés.
5.1.5 Services des Propriétés de Base
5.1.5.1 Vue d'ensemble
Les Pervices des Propriétés de Base fournissent I'accés aux propriétés de base d'Acges a
I'Appgreil.
5.1.5,.2 GetDeviceAccessinterfaceVersion
5.1.5.2.1 Description

Ce service renvoie la version de l'interface utilisée par I'UIP.

5.1.5

2.2 Parametres

Le Tableau 6 définit les paramétres du service.
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Tableau 6 — Parameétres du Service GetDeviceAccessinterfaceVersion

Nom Type Description
Demande
Réponse
version String Version de Technologie FDI® de l'interface DeviceAccess. Le format
de la valeur est xx.yy.zz, comme cela est défini dans I'lEC 62769-4.

5.1.52.3

Il n'y|a pas de résultat de service autre que les codes communs spécifiés en 5.1.4 4

5.1.53
5.1.5.3.1

Résultats de service

GetOnlineAccessAvailability

Description

Ce sprvice renvoie un élément de réponse pour savoir si I'acces gn\ligne est disponible en

princjpe.

ligne|a un appareil spécifique.

5.1.5.3.2
Le Table

Il s'agit d'une information générale. Il ne précise pas s'ihest possible d'accéder en

Parameétres

au 7 définit les parametres du service.

Tableau 7 — Paramétres du Service)GetOnlineAccessAvailability

Nom Type Description
Dempnde
Répénse
oplineAccess Boolean Lorsqu'elle est définie sur "false", cette valeur spécifie que I'accds en
ligne n'est pas disponible. La valeur "true" indique une disponibil|té
de base.
5.1.5.3.3 Résultats de service

Il n'y|a pas derésultat de service autre que les codes communs spécifiés en 5.1.4.4.

5.1.6

Services du Modéle d'Appareil

5.1.6.1

Vue d'ensemble

Les Services du Modele d'Appareil comprennent:

e Browse,
e Read,
e Write

e Subscription

- C

reateSubscription,

— Subscribe,

- U

nsubscribe,

— DeleteSubscription.
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Les services fournissent lI'accés a la représentation hors-ligne et en ligne de I'Appareil. Les
Nceuds en ligne d'un Appareil sont toujours présents. Cependant, I'accés aux données dont la
communication est exigée peut étre rejeté avec les codes de statut adéquats, tels que
Bad_NotConnected.

NOTE Le modeéle en ligne ne contient pas SubDevices. Si I'UIP utilise un chemin comprenant SubDevices pour
accéder au Neeud en ligne, ce chemin sera évalué dans la hiérarchie hors-ligne.

Les services Cancel (Annuler) sont disponibles pour Browse, Read et Write. La définition et les
mecaniques exactes dépendent de la technologie utilisée pour la mise en ceuvre de ces
services.

5.1.6.2 Browse
5.1.6/.2.1 Description

Permet de parcourir un niveau unique dans la hiérarchie du Modéle d'Appareib et renvoie les
AttriQuts pour tous les enfants du Nceud spécifié.

5.1.6.2.2 Parametres

Le Tableau 8 définit les paramétres du service.

Tableau 8 — Parameétres du Service Browse

Nom Type Description
Demjande
npdeToBrowse NodeSpecifier Identifiant du Neeud a explorer. Voir la définition du type

NodeSpecifier en 5.1.9.3.2.

Répénse
bjowseResult[] structure Liste des Noesuds situés dans le prochain niveau inférieur de la
hiérarchie. Pour chaque Nceud, les Attributs suivants sont renvoyés.
nodePath String Voir BaseNodeClass en 5.1.3.2.
name String Voir BaseNodeClass en 5.1.3.2.
label LocalizedText Voir BaseNodeClass en 5.1.3.2.
5.1.6/.2.3 Résultats de service

Aucun codel'de résultat de Service spécifique n'est défini pour Browse. Les StatusCodes
comrmuns-sont définis en 5.1.4.4.

5.1.6:3—CancelBrowse
5.1.6.3.1 Description

L'appel de CancelBrowse indique que I'UIP ne s'intéresse plus aux résultats de ce service.
L'exécution est interrompue dés que possible.

Cancel (Annuler) est une suggestion pour le systéme. En raison de son exécution asynchrone,
le service peut déja étre entiérement ou partiellement terminé.

5.1.6.3.2 Paramétres

Le Tableau 9 définit les paramétres du service.
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Nom Type Description
Demande
serviceld | <dépendant de la Identifiant du service a annuler.
technologie>
Réponse
5.1.6/.3.3 Résultats de service

Aucun code de résultat de Service spécifique n'est défini pour CancelBrowse. (les demandes
de Blowse annulées avec succés doivent répondre a Bad_RequestCancelledles StatusCodes
comrmuns sont définis en 5.1.4.4.

5.1.6.4

5.1.6.4.1

Ce dervice est utilisé pour lire les Attributs des Nceuds ©bjet ou Variable. Les UIR
nécepsitent de surveiller les Attributs de Variable pour modifications doivent utiliser les ser

Read

Description

Subsription (Abonnement) en lieu et place de Read (Lécture).

5.1.6.4.2

Paramétres

Le Tableau 10 définit les paramétres du service.

P qui
vices
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Tableau 10 — Parametres du Service Read

Nom Type Description

Demande

returninnerErrorinfo | Boolean Lorsque la valeur est "true", cela signifie que les informations
relatives aux erreurs qui proviennent d'appels vers un systéme sous-
jacent doivent étre renvoyées, lorsqu'elles sont disponibles.

La valeur "false" indique que ces informations ne doivent pas étre

renvoyées.
attributesToRead[] Structure Attributs a lire.
node NodeSpecitier Identifiant du Neceud qui contient T'Attribut a lire. Voir Ta définition| du
type NodeSpecifier en 5.1.9.3.2.
attributeld Attributeld Identifiant numérique de I'Attribut a lire. Voir 5.1.9.3.3.
indexRange NumericRange | Ce paramétre est utilisé pour identifier un élément simple d'une

matrice ou une plage simple d'indices pour les matrices. Si une
plage d'éléments est spécifiée, les valeurs sont renvoyées sous
forme de composés. Le premier élément est identifié par I'indice|0
(zéro).

Ce paramétre est ignoré si I'Attribut spécifié n'est pas une matrige
ou une structure. Cependant, si I'Attribut spécifié est une matrice ou
une structure, et que ce parametre est nul, alors tous les élémerjts

doivent étre inclus dans la plage!

Pour obtenir une définition détaillée, voir 5.1.9.3.6.

naxAge Uint32 Age maximal de la valeur a-lire en millisecondes.

Si le Serveur FDI® cémporte une valeur plus récente que maxAge en
mémoire cache, il renvoie la valeur placée en cache au lieu de
demander une nquvelle valeur a l'appareil.

Si maxAge est\défini sur 0, le Serveur FDI® doit lire une nouvelld
valeur dansda source de données.

Les valeurs supérieures a 23! -1 (Ox7fff ffff) ne sont pas valides pour
maxAge.

Répénse

-

dadResult [] DataValue StatusCode, Valeur et Timestamps (Horodatages) pour chaque
Attribut Noeud qui a été lu. L'ordre de cette liste correspond a I'ofdre
du paramétre de demande attributesToRead.

La DataValue est définie en 5.1.9.3.3.

=

nerErrorinfos [] InnerErrorinfo | Liste des informations relatives aux erreurs, qui proviennent d'appels
d'un systéme sous-jacent. Voir 5.1.9.3.4.

Correspond a la taille et a I'ordre du paramétre de demande
attributesToRead. Cette liste est vide si les informations d'erreuls
internes n'ont pas été demandées ou lorsqu'aucune information p'
été rencontrée lors du traitement de la demande.

a

5.1.6.4.3 Résultats de service

Le Tableau 11 définit les valeurs pour le code de résultat de service. D'autres StatusCodes
communs sont définis en 5.1.4.4.

Tableau 11 — Codes de résultat du service Read

Code de résultat Description

Bad_MaxAgelnvalid Le parametre age maximal n'est pas valide.
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5.1.6.4.4 Codes de résultat de I'opération

Le Tableau 12 définit les valeurs pour le code de statut de niveau opération contenu dans la
DataValue de chaque élément readResult. Tous les codes de statut opérationnel avec leur
description sont présents dans I'lEC 62769-5.

Tableau 12 — Codes de résultat de I'opération Read

Code de résultat

Good

o | 1o el
oot CoCarover ot

Good_PostActionFailed

Good_DependentValueChanged

Uncertain

Uncertain_NoCommunicationLastValue

Uncertain_LastUsableValue

Uncertain_SubstituteValue

Uncertain_lInitialValue

Uncertain_SensorNotAccurate

Uncertain_EngineeringUnitsExceeded

Uncertain_SubNormal

Uncertain_DominantValueChanged

Bad

Bad_UserAccessDenied

Bad_ConfiguratienError

Bad_NotConnécted

Bad_Devi¢ceFailure

Bad “SensorFailure
Bad_OutOfRange
Bad_OutOfService
Bad_Nodelnvalid
Bad_Attributelnvalid

Bad_IndexRangelnvalid

Bad_NotReadable

5.1.6.5 CancelRead
5.1.6.5.1 Description

L'appel de CancelRead indique que I'UIP ne s'intéresse plus aux résultats de ce service.
L'exécution est interrompue dés que possible.

Cancel (Annuler) est une suggestion pour le systéme. En raison de son exécution asynchrone,
le service peut déja étre entiérement ou partiellement terminé.

5.1.6.5.2 Paramétres

Le Tableau 13 définit les paramétres du service.
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Tableau 13 — Parameétres du Service CancelRead

Nom Type Description
Demande
serviceld <dépendant de la Identifiant du service a annuler.

technologie>

Réponse
5.1.6/.5.3 Résultats de service
Auculn code de résultat de Service spécifique n'est défini pour CancelRead. Les\demandg¢s de

Read
comr

5.1.6,

5.1.6

Ce S
matri
indiv

Le vd

La rd

d'écr]

Les \

NOTE|
I'opérd

5.1.6

Le Tableau 14 définitles paramétres du service.

annulées avec succés doivent répondre a Bad_RequestCancelled. (hes StatusC
huns sont définis en 5.1.4.4.

6 Write

.6.1 Description

cielles, ce service autorise I'écriture de la matrice) entiere, I'écriture des élé
duels ou I'écriture des plages d'éléments.

ponse de service n'est pas renvoyéevavant I'exécution par le systéme de l'opér
ture. Le retour en arriére est du ressort du client FDI® / UIP.

aleurs doivent avoir le type de'données correct.

Aucune traduction automatigle du type de données n'est communiquée (voir le code de résul
tion Bad_TypeMismatch).

.6.2 Parametres

odes

ervice est utilisé pour écrire des valeurs dans une ou plusi€eurs Variables. Pour les villeurs

ents

rrouillage explicite est exigé (voir 5.1.7). Si l&.\Nceud n'est pas verrouillé, la demande est
rejet¢e avec Bad_LockRequired.

ation

at de
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Tableau 14 — Parametres du Service Write

Nom Type Description
Demande

returninnerErrorinfo | Boolean Lorsque la valeur est "true", cela signifie que les informations
relatives aux erreurs qui proviennent d'appels vers un systéme sous-
jacent doivent étre renvoyées, lorsqu'elles sont disponibles.
La valeur "false" indique que ces informations ne doivent pas étre
renvoyées.

variablesToWrite[] structure Liste des Variables a écrire. Il convient de ne poser aucune

hypothése sur l'ordre de traitement de cette liste, Sil'ordre a un

importance, des demandes de service séparées doivent étre
utilisées.

node NodeSpecifier | ldentifiant du Noeud qui contient I'Attribut a écrire. Voir la‘définitipn
du type NodeSpecifier en 5.1.9.3.2.
indexRange NumericRang Pour obtenir une définition détaillée, voir 5.1.9.3.6,
e
value Variant Valeur a écrire.
Répénse
writeResult[] UInt32 Les codes de statut pour les résultats d'opération sont définis dans
le Tableau 15.
L'ordre de cette liste correspond a I'ordre du paramétre de demande
variablesToWrite.
innerErrorinfos [] InnerErrorinfo | Liste des informati@ns felatives aux erreurs, qui proviennent d'agpels

d'un systéme sous-jacent. Voir 5.1.9.3.4.

Correspond a’la*taille et a I'ordre du paramétre de demande

variablesToWrite. Cette liste est vide si les informations d'erreur$

internes®n'ont pas été demandées ou lorsqu'aucune information
été rencontrée lors du traitement de la demande.

b

n

5.1.6,

I n'y

5.1.6

6.3 Résultats de service
a pas de résultat de service autre que les codes communs spécifiés en 5.1.4 4.
.6.4 Codes detrésultat de I'opération

Le Tableau 15 définit/les valeurs pour le code de statut de niveau opération contenu dans les

élém
dans

bnts writeRésult. Tous les codes de statut opérationnel avec leur description sont pré
I''EC 62789-5.

sents
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Tableau 15 — Codes de résultat de I'opération Write

Code de résultat

Good
Good_PostActionFailed

Bad

Bad_UserAccessDenied

Bad_Nodelnvalid

Bad_IndexRangelnvalid

Bad_TypeMismatch
Bad_OutOfRange
Bad_NotWritable

5.1.6.7 CancelWrite
5.1.6,.7.1 Description

L'appel de CancelWrite indique que I'UIP ne s'intéresse ,plis” aux résultats de ce sefvice.
L'exdcution est interrompue dés que possible.

Candel (Annuler) est une suggestion pour le systéme)En raison de son exécution asynchfone,
le sefvice peut déja étre entiérement ou partiellement terminé.

5.1.6.7.2 Parametres

Le Tableau 16 définit les paramétres du service.

Tableau 16 — Parametres du Service CancelWrite

Nom Type Description
Dempnde
serviceld <dépendant de la Identifiant du service & annuler.

technelogie>

Répénse

5.1.6.7.3 Résultats de service

Aucun code de résultat de Service spécifique n'est défini pour CancelWrite. Les demandes de
Write annulées avec succés doivent répondre a Bad_RequestCancelled. Les StatusCodes
communs sont définis en 5.1.4.4.
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5.1.6.8 Abonnements
5.1.6.8.1 Mécanisme d'Abonnement

Les Abonnements permettent a I'UIP de recevoir des rappels (callbacks) non sollicités de la
part du Client FDI®, lorsque les Attributs Nceud d'abonnement varient. Les Abonnements
permettent d'obtenir des mises a jour périodiques des données d'une maniére plus efficace
qu'en effectuant des appels répétés au service Read (c'est-a-dire par interrogation). L'UIP crée
un abonnement en appelant le service CreateSubscription (voir 5.1.6.8.2). Lorsque le service
CreateSubscription est appelé, I'UIP doit fournir un parameétre de rappel avec le service
DataChangeCallback spécifique a I'UIP (voir 5.1.6.8.6). Aprés avoir recu l'identifiant
d'abgnnement dans la réponse CreateSubscription, ['UIP doit ajouter les Attributs Noeud
concernés a I'Abonnement en appelant le service Subscribe.

Lorsque les valeurs initiales ont été signalées, le service DataChangeCallback est appelé
uniguement lorsque les Attributs Ncoeud varient et seuls les Attributs Noeud’ modifiés|sont
cons|gnés dans le rappel. L'UIP contréle la fréquence maximale pour laquelle il convient
d'invpquer le rappel, en spécifiant une fréquence en millisecondes.

Apres abonnement aux Attributs Nceud, leurs valeurs ne peuvent-pas étre disporfibles
immgddiatement et peuvent le devenir a des moments différents. A cgetleffet, le rappel initiall peut
ne pgs inclure tous les Attributs Noeud d'abonnement. En outre,de renvoi d'un StatusCodg Bad
ou Upcertain par la mise a jour initiale d'un Attribut Noeud d'abenhement est possible.

De plus, le délai entre une modification et le rappel, dépend de I'emplacement ou|sont
conserveées les informations & modifier. Certaines valeurs sont gérées par le systéme, ce qui
permiet la notification immédiate; d'autres valeurs_résident dans l'appareil physique de sorte
qu'urje communication est exigée pour accéder a ces valeurs.

5.1.6.8.2 Service CreateSubscription
5.1.6.8.2.1 Description

Ce Sgrvice est utilisé pour créer un@bonnement.

5.1.6.8.2.2 Parametres

Le Tableau 17 définit lestparameétres du service.
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Tableau 17 — Paramétres du Service CreateSubscription

Nom

Type

Description

Demande

requestedUpdateRat

UInt32

La fréquence la plus rapide, en millisecondes, a laquelle
I'UIP demande a étre rappelé pour les modifications de
données, spécifiée par la période la plus courte en

millisecondes qui s'écoule entre les mises a jour. Un rappel

est effectué uniquement si des données sont modifiées,
indépendamment de la fréquence demandée.

Une fréquence de "0" indique que l'appelant souhaite étre

L= | ~H i
Ot

i o HNI l i
av-et—aes+H HEatHORSGEe S GHePOSSIOre——E-5eree

renvoie un résultat avec la fréquence la plus rapide possible

de revisedUpdateRate.

(o

ataChangeCallback

DataChangeCallback

Rappel pour I'envoi vers I'UIP de mises a jour.de
modifications de données. Voir 5.1.6.8.6.

DataChangeCallback est un service mis(en-eeuvre et fol
par I'UIP.

rni

Répénse

=

dvisedUpdateRate

UInt32

La fréquence réelle que le Serveur FDI® utilise, exprimée

par la période minimale en)millisecondes qui s'écoule e

tre

les mises a jour (si leSddoennées ont été modifiées depuip la

derniére mise a joukr).

[%2]

bscriptionld

Subscriptionld

Identifiant assigné a I'appel pour I'abonnement. Le type
Subscriptionfd\dépend de la technologie.

5.1.6.8.2.3 Résultats de service

Le Tableau 18 définit les valeurs pour le résultat de service. Les résultats communs sont d

en 51.4.4.

Tableau 18 — Codeside résultat du Service CreateSubscription

Bfinis

Code de résultat

Description

Bad [TooManySubscriptions

Le Serveur FDI® a atteint le nombre maximal d'abonnements.

5.1.6.8.3 Service Subscribe

5.1.6.8.3.1 Description

Ce serviceJest utilisé pour ajouter un ou plusieurs Attributs Noeud a un abonnement exist

ant.

L'abonnement peut étre utilisé pour tous les Attributs Noeud.

5.1.6.8.3.2 Parameétres

Le Tableau 19 définit les paramétres du service.
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Tableau 19 — Parameétres du Service Subscribe

Nom Type Description
Demande
subscriptionld Subscriptionld Identifiant d'un abonnement existant qui a été renvoyé par le
service CreateSubscription.
returninnerErrorinfo Boolean Lorsque la valeur est "true", cela signifie que les informations
relatives aux erreurs qui proviennent d'appels vers un systéme
sous-jacent doivent étre transmises dans
DataChangeCallbacks, lorsqu'elles sont disponibles.
La valeur "false" indique que ces informations ne dojvent pas
étre renvoyées.
monitoredltemsToAdd[] | structure Attributs a ajouter a I'abonnement.
node NodeSpecifier Identifiant du Neoeud qui contient I'Attribut auquel S'abonner,
Voir la définition du type NodeSpecifier en 5.1.9.8,2.
attributeld Attributeld Identifiant numérique de I'Attribut auquel s'abonner. Voir
5.1.9.3.3.
indexRange NumericRange Ce paramétre est utilisé pour identifier,un élément simple dlune
matrice ou une plage simple d'indices-pour les matrices. Sijune
plage d'éléments est spécifiée, les yvaleurs sont renvoyées $ous
forme de composés. Le premieriélément est identifié par I'indice
0 (zéro).
Ce paramétre est ignoré'siNVAttribut spécifié n'est pas une
matrice ou une structure, Cependant, si I'Attribut spécifié egt
une matrice ou ung structure, et que ce parametre est nul, alors
tous les élémenisdoivent étre inclus dans la plage.
Pour obtenir dne définition détaillée, voir 5.1.9.3.6.
samplinglnterval Int32 Intervalle qui’définit la fréquence la plus rapide a laquelle il
convient’d'accéder et d'évaluer I'Attribut. Cet intervalle est
défini en millisecondes.
La vateur 0 indique qu'il convient que le Serveur FDI® utilis¢ la
fréqguence pratique la plus rapide.
La valeur -1 indique que l'intervalle d'échantillonnage par d¢faut
défini par I'UpdateRate d'un Abonnement est utilisé.
Voir 5.1.6.8.3.3 pour de plus amples informations sur l'interyalle
d'échantillonnage.
ulPHandle UInt32 Descripteur (identifiant) fourni par I'UIP pour I'Attribut Nceu
d'abonnement. Ce descripteur est transmis avec les donnégs
dans le service DataChangeCallback, afin que I'UIP puisse
facilement associer chaque valeur modifiée avec I'Attribut
Nceud d'abonnement.
L'ulPHandle est probablement un index dans un tableau sitlié
quelque part. Il ne doit pas forcément étre unique (plusieurg
éléments d'abonnement peuvent pointer vers la méme entrge
de tableau).
Réponse
subscribeResult [] structure Liste des résultats pour les Attributs d'abonnement. La taille et
I'ordre de la liste correspondent a la taille et a I'ordre du
parameétre de demande attributesToSubscribe.
statusCode UInt32 Code de statut pour I'Attribut correspondant auquel s'abonner,
comme cela est défini dans le Tableau 20.
monitoredltemld UInt32 Identifiant assigné au Serveur FDI® pour I'Attribut
d'abonnement. Cet identifiant est unique au sein de
I'Abonnement et doit étre utilisé en appelant Unsubscribe. Ce
paramétre est présent seulement si le statusCode indique que
I'abonnement a I'Attribut s'est déroulé avec succeés.
revisedSamplinglnterv Int32 Intervalle d'échantillonnage réel utilisé.
al
Cette valeur est fondée sur plusieurs facteurs, y compris les
capacités du systéme sous-jacent.
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L'Abonnement est réussi méme si l'utilisateur actuel n'est pas autorisé a accéder a I'Attribut
Noeud. Si tel est le cas, le rappel initial renvoie le résultat d'opération
"Bad_UserAccessDenied". Aprés traitement de ce refus (par exemple, aprés avoir fourni
I'identité d'un utilisateur plus puissant), I'UIP recoit les modifications de données pour cet
Attribut Noeud.

Les abonnements sont possibles avec tout type d'Attribut, et pas uniquement la Valeur. Bien
que cela puisse ne pas avoir de sens pour tous les Attributs, la surveillance de certains Attributs
apporte des possibilités supplémentaires. Les exemples de surveillances comprennent:

e la surveillance du LockedStatus pour déterminer lorsque le verrou est retiré par un autre
clfent;

e Id surveillance du CurrentLabel des Enumérations pour recevoir un nom affichable, plutot
gl'une valeur numérique.

5.1.6/8.3.3 Intervalle d'échantillonnage

Chadue élément d'abonnement regoit un intervalle d'échantillonnage qui_lui-est attribué ¢t qui
est hiérité d'updateRate de I'"Abonnement, ou alors défini spécifiquementipour se substituer a
cette|fréquence. L'intervalle d'échantillonnage indique la fréquence la\ plus rapide a laquglle il
convlent que la valeur soit échantillonnée dans I'appareil pour les fnodifications de donnéges.

L'intgrvalle d'échantillonnage attribué définit une fréquence, cyclique "optimale" qui est utflisée
pour [échantillonner I'élément a partir de sa source. Dans cecontexte, "optimal" signifie que le
systgme fait de son mieux pour effectuer I'échantillonnade a cette fréquence. L'échantillonnage
a dep fréquences plus rapides que celle-ci est acceptable, mais n'est pas nécessaire|pour
satisfaire aux besoins de I'UIP. La fagon dont le systéme traite la fréquence d'échantillo:irage

et la fréquence a laquelle il sonde effectivement,ses'sources de données en interne constituent
un élément détaillé de mise en ceuvre du systéme. Cependant, le délai entre les valeurs
renvgyées vers I'UIP doit étre supérieur ou égal a l'intervalle d'échantillonnage.

Le Client FDI® peut aussi spécifier 0:gour l'intervalle d'échantillonnage, ce qui indique| qu'il
convlent pour le systéme d'utiliser la~fréquence pratique la plus rapide. Il est prévu quge les
systgmes prennent en charge uniguement un jeu limité d'intervalles d'échantillonnage [pour
optinjiser leur fonctionnement. Sil'intervalle exact demandé par I'UIP n'est pas pris en chparge,
I'intefvalle le plus approprié,determiné par le systéme, est alors attribué et renvoyé vers ['UIP.

Les qonnées peuvent étre‘recueillies selon un modéle d'échantillonnage ou générées selon un
modéle piloté par des.exceptions. L'intervalle d'échantillonnage pris en charge le plus rapide
peut Etre égal a 0, ce‘qui implique que I'élément de données repose sur des exceptions al lieu
d'étr¢ échantillonne périodiguement. Lorsqu'il repose sur des exceptions, le systéme
soustjacent n‘exige pas d'échantillonnage.

Dang de'\nombreux cas, le systéme n'a pas connaissance de la logique de mise a jour des
donngessDans ce cas, méme si le systeme effectue I'échantillonnage a la fréquence négagciée,
les données peuvent éfre mises a jour par le systéme sous-jacent a une fréquence beaucoup
plus lente. Dans ce cas, les modifications ne peuvent étre détectées qu'a cette fréquence plus
lente.

Il convient également que les UIP sachent que I'échantillonnage réalisé par le systéme et le
cycle de mise a jour de I'appareil ne sont généralement pas synchronisés, ce qui peut induire
des retards supplémentaires.

5.1.6.8.3.4 Résultats de service

Il n'y a pas de résultat de service autre que les codes communs spécifiés en 5.1.4.4.
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5.1.6.8.3.5 Codes de résultat de I'opération

2023

Le Tableau 20 définit les valeurs pour le code de statut de niveau opération contenu dans les
résultats. Tous les codes de statut opérationnel avec leur description sont présents dans

I''EC 62769-5.

Tableau 20 — Codes de résultat de I'opération Subscribe

Code de résultat

Good

Bad

Bad_Nodelnvalid

Bad_Attributelnvalid

Bad_NotReadable

Bad_UserAccessDenied

5.1.6.8.4 Service Unsubscribe

5.1.6.8.4.1 Description

Ce service est utilisé pour se désabonner d'un ou de plésieurs Attributs Noeud.

5.1.6.8.4.2 Parameétres

Le Tableau 21 définit les paramétres du service,

Tableau 21 — Parameétres du Service Unsubscribe

Nom Type

Description

Dempande

subscriptionld Subscriptionld

Identifiant d'un abonnement existant qui a été renvoyé par |
service CreateSubscription.

14

monitoredltemlds[S{AUInt32

Identifiants pour les Attributs d'abonnement qui ont été
renvoyés par le service Subscribe.

Répénse

unsubscribeResult[] UInt32

Les codes de statut pour les résultats d'opération sont défin
dans le Tableau 22.

L'ordre de cette liste correspond a I'ordre du paramétre de

is

dltamid

et Mo tEorea et aSs:

5.1.6.8.4.3 Résultats de service

Il n'y a pas de résultat de service autre que les codes communs spécifiés en 5.1.4.4.

5.1.6.8.4.4 Codes de résultat de I'opération

Le Tableau 22 définit les valeurs pour le code de statut de niveau opération contenu dans
I'élément unsubscribeResult. Tous les codes de statut opérationnel avec leur description sont

présents dans I'lEC 62769-5.


https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

IEC 62769-2:2023 © |EC 2023 - 193 -

Tableau 22 — Codes de résultat de I'opération Unsubscribe

Code de résultat

Good

Bad
Bad_UIPHandlelnvalid

des
rappels, I'UIP peut recevoir des rappels supplémentaires pour un abonnement aprés la
suppfession de ce dernier.

5.1.6/.8.5.2 Parametres

Le Tableau 23 définit les paramétres du service.

Tableau 23 — Parameétres du Service DeleteSubscription

Nom Type Description
Dempnde
sybscriptionld Subscriptionld Identifiant d'un-abonnement existant qui a été renvoyé par le seryice

CreateSubscription.

Répénse

5.1.6.8.5.3 Résultats de service

Il n'y|a pas de résultat deservice autre que les codes communs spécifiés en 5.1.4.4.

5.1.6/8.6 Service’'DataChangeCallback
5.1.6,.8.6.1 Description

Ce service est utilisé pour envoyer des mises a jour de modification de données vers I'UIP. Ce
servipelest mis en ceuvre et fourni par I'UIP lors de I'appel du service CreateSubscription

En raison de la nature asynchrone des rappels, I'UIP peut recevoir des rappels supplémentaires
pour un abonnement aprés la suppression de ce dernier.

5.1.6.8.6.2 Parameétres

Le Tableau 24 définit les parameétres du service.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

- 194 — IEC 62769-2:2023 © |EC 2023

Tableau 24 — Parameétres du Service DataChangeCallback

Nom Type Description
Demande
subscriptionld Subscriptionld Identifiant renvoyé par le service CreateSubscription.
dataChangeData[] | structure Données qui ont été modifiées. Aucun ordre spécifique n'est assuré
pour les éléments matriciels.
ulPHandle UInt32 Descripteur fourni par I'UIP dans le service Subscribe.
value DataValue Le StatusCode, la Valeur et les horodatages de I'Attribut Noeud

d'abonnement.

La DataValue est définie en 5.1.9.3.3.

nnerErrorinfos [] InnerErrorinfo Liste des informations relatives aux erreurs, qui proviennent.d"appels
d'un systéme sous-jacent. Voir 5.1.9.3.4.

Correspond & la taille et a I'ordre du paramétre de demande
dataChangeData. Cette liste est vide si les informations d'erreurg
internes n'ont pas été demandées ou lorsqu'aucune information 1
été rencontrée lors du traitement de la demande!

Répénse

5.1.6.8.6.3 Codes de résultat de I'opération

Le Tableau 25 définit les valeurs pour le code de statut d'opération contenu dans la structure
DatahangeData de chaque élément des valeurs. Delplus, tous les codes de statut d'opération
Read s'appliquent également (voir Tableau 12). Tous les codes de statut opérationnel ave¢ leur
descfiption sont présents dans I'lEC 62769-5.

Tableau 25 — Codes derésultat de DataChangeCallback

Code de résultat

Bad_WaitingForlnitialData

5.1.7 Services de Vetrouillage
5.1.711 Vue d'ensemble

Le varrouillage-est'le moyen d'éviter des modifications simultanées sur un Appareil ou un|Bloc
et sejs Paramétres. Les UIP doivent utiliser les Services de Verrouillage avant d'effectuef des
modifications.(opérations d'écriture et Services d'Accés Direct, par exemple).

Le végrrod s'applique toujours a la fois sur les versions en ligne et hors-ligne.

Lors du verrouillage d'un Appareil Modulaire, le verrou s'applique a I'Appareil complet (y
compris tous les modules). De la méme maniére, lors du verrouillage d'un Appareil Bloc, le
verrou s'applique a I'Appareil complet (y compris tous les Blocs).

Si aucun verrou n'est appliqué a I'Appareil de niveau supérieur (pour Appareil Modulaire ou
Appareil Bloc), les sous-Appareils ou les Blocs, respectivement, peuvent étre verrouillés
indépendamment.

Avec le verrouillage appliqué, les demandes qui proviennent d'autres Clients FDI® pour écrire
des Parameétres, ou pour réaliser un Accés Direct, sont rejetées.

Le verrou est retiré en appelant ExitLock.
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5.1.7.2 Service InitLock
5.1.7.2.1 Description

InitLock réserve I'Appareil ou le Bloc spécifié. Lorsqu'un verrou est appliqué, les autres Clients
FDI® ne sont pas en mesure d'écrire les Paramétres de cet élément. Un verrou appliqué sur un
élément déja verrouillé par un autre Client FDI® est rejeté. Un UIP peut s'abonner a I'Attribut
LockedStatus afin d'étre informé lors du retrait du verrou par un autre Client.

Les Clients FDI® doivent permettre les appels InitLock "imbriqués" qui proviennent du méme
UIP. Le Client FDI® prévoit le méme nombre d'appels ExitLock avant de retirer effectivement le
verrot-

Les Clients FDI® sont chargés d'empécher des verrous simultanés, vers un Appareil©Qu-tn Bloc,
par des composants individuels hébergés par ce Client. De tels composants incluent le Client
lui-mgme, des UIP indépendants ou l'interpréte UID.

5.1.7.2.2 Parametres

Le Tableau 26 définit les paramétres du service.

Tableau 26 — Parametres du Service InitLock

Nom Type Description

Demfnde

npde NodeSpecifier Identifiant du Noeud“\(qui représente un appareil ou un bloc) a
verrouiller. Voir laxdéfinition du type NodeSpecifier en 5.1.9.3.2.

(o]

ntext String Chaine utilisée pour fournir les informations de contexte a propos|de
I'activité actuelle dans I'UIP. Elle est utilisée pour améliorer la pisfe
de vérification.

Répénse

5.1.7.2.3 Résultats de service

Le Tableau 27 définit;tés valeurs pour le code de résultat de service. D'autres StatusClodes
comrmuns sont définis en 5.1.4.4.

Tableau 27 — Codes de résultat du Service InitLock

Code de résultat Description
Bad_NoiSupported Ce Nceud ne prend pas en charge le verrouillage.
Bad_AlreadyLocked Le Nceud est déja verrouillé par un autre Client FDI® ou par un autre
composant individuel au sein du Client FDI®,

5.1.7.3 Service ExitLock
5.1.7.3.1 Description

ExitLock supprime le verrou.

5.1.7.3.2 Parametres

Le Tableau 28 définit les paramétres du service.
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Tableau 28 — Parametres du Service ExitLock

2023

Nom Type Description

Demande

node NodeSpecifier Identifiant du Noeud (qui représente un appareil ou un bloc) a

déverrouiller. Voir la définition du type NodeSpecifier en 5.1.9.3.2.

Réponse
5.1.7.3.3 Résultats de service
Le Tableau 29 définit les valeurs pour le code de résultat de service. D'autres) StatusClodes
communs sont définis en 5.1.4.4.

Tableau 29 — Codes de résultat du Service ExitLock
Code de résultat Description

Bad | InvalidState Le Nceud n'est pas verrouillé.
5.1.8 Services d'Accés Direct
5.1.81 Vue d'ensemble
Les Pervices Direct Access (Accés Direct) fournissent la communication directe avec un
Appareil. lls peuvent étre utilisés pour les opérations qui ne peuvent pas, ou difficilement| étre
effectuées par les Services du Modele\d'Appareil. Les cas d'utilisation comprennent la

transjmission de paquets de données de’grande taille depuis ou vers I'Appareil, par exemple,

des données historiques ou un microprogramme. Il convient que les Services d'Accés Dire
compgromettent pas l'intégrité de lastructure et des données du Modéle d'Appareil. La prig
charge des Services d'Acces Direct est obligatoire pour les Hotes FDI®. Néanmoins
Systémes Hobtes doivent fournir-des moyens de désactiver/activer les Services d'Acces [
sur demande. Les ingénieurs de mise en service ou les opérateurs d'usine peuvent

interdlire I'usage de I'Accés Direct dans certains cas. Cette interdiction peut étre temporai
permianente, et peut s‘appliquer a I'ensemble ou a des parties spécifiques de l'usine
consgquent, les UIP jne doivent pas dépendre de la disponibilité de I'Accés Direct pg
configuration initiale-d'un Appareil (par exemple, nécessaire pour la mise en service).

Le cqmportement suivant s'applique lors de l'utilisation de I'Accés Direct:

ct ne
be en
, les
irect
alors
re ou

Par
ur la

e Seulun Client FDI® ou un UIP peut utiliser DirectAccess sur une période donnée. En

ode

Akces Direct d'autres Clients FDI® ou OPC UA d'autres UIP ou I'UID ne sont pds en

mesure d'accéder a cet Appareil (méme en mode Lecture).

o L'Appareil doit étre verrouillé avant d'entrer dans ce mode.

e Siles Attributs de Variable peuvent avoir été modifiés en raison de DirectAccess, I'UIP doit

définir InvalidateCache sur "true" dans I'argument EndDirectAccess.
Les Services Direct Access comprennent:

e [nitDirectAccess,
e Transfer,

e ExitDirectAccess.
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Ligne directrice:

Ces services ne doivent pas étre utilisés comme alternative a I'acces au Modéle d'Information.
A la place, DirectAccess est utilisé pour le transfert de données qui ne sont pas réfléchies dans
le Modeéle d'Information.

5.1.8.2 InitDirectAccess
5.1.8.2.1 Description

Ce Service initialise I'Appareil pour I'utilisation de DirectAccess.

5.1.8.2.2 Parameétres

Le Tableau 30 définit les paramétres du Service.

Tableau 30 — Parameétres du Service InitDirectAccess

Nom Type Description
Dempnde
cpntext String Chaine utilisée pour fournir les informations de contexte a propos dg
I'activité actuelle dans I'UIP. Elle £st utilisée pour améliorer la piste He
vérification.
Répénse
5.1.8/2.3 Résultats de service

Le Tableau 31 définit les valeurs poufile code de résultat de Service. D'autres StatusClodes
communs sont définis en 5.1.4.4.

Tableau 31 —Codes de résultat du Service InitDirectAccess

Code de résultat Description
Bad [NotSupported DirectAccess n'est (actuellement) pas pris en charge.
Bad [LockRequired Le Nceud n'a pas été verrouillé.
Bad_|InvalidStaté DirectAccess est déja initialisé.

5.1.8.3 ExitDirectAccess

5.1.8.3.1 Description

Ce Service met un terme a l'utilisation de DirectAccess.

5.1.8.3.2 Parametres

Le Tableau 32 définit les paramétres du Service.
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Tableau 32 — Parameétres du Service ExitDirectAccess
Nom Type Description
Demande
InvalidateCache Boolean Si la valeur est "true", n'importe quelle valeur mise en cache pour les

Paramétres de I'Appareil est invalidée.

Cela signifie que ces Parametres seront lus a nouveau depuis I'App
lors de leur prochaine utilisation.

areil

Rép S NE6

5.1.8.3.3 Résultats de service

Le Tableau 33 définit les valeurs pour le code de résultat de service. D"autres StatusC
comruns sont définis en 5.1.4.4.

Tableau 33 — Codes de résultat du Service ExitDirectAccess

odes

Code de résultat Description

Bad |InvalidState L'appareil n'est pas dans le(mode DirectAccess.

5.1.8.4 Transfer
5.1.8.4.1 Description

Ce sprvice est utilisé pour transmettre des données vers et depuis I'Appareil. Le forma
donnges recues ou envoyées est spécifique au protocole.

De par sa nature, Direct Access nevpermet pas la génération automatique d'informations
la Pigte de vérification, conformes aux nombreuses réglementations. Ainsi, les UIP do
appeler le service LogAuditTrailMessage (voir 5.2.2.5) afin de fournir des informa
expligites sur les éléments transmis.

t des

pour
ivent
tions

Pour| les autres appels de service qui ont une incidence indirecte sur |'Appareil| par
l'intefmédiaire du. .Modele d'Appareil (Write), les paramétres du service fournissent
suffigamment d'informations.
5.1.8/4.2 Paramétres
Le Tableau 34 définit les paramétres du service.
Tableau 34 — Paramétres du Service Transfer
Nom Type Description
Demande
sendData String Document XML fondé sur le TransferSendDataT comme cela est
spécifié dans le schéma XML spécifique au profil de communication.
Réponse
receiveData String Document XML fondé sur le TransferResultDataT comme cela est
spécifié dans le schéma XML spécifique au profil de communication.
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5.1.8.4.3

Résultats de service

Le Tableau 35 définit les valeurs pour le code de résultat de service. D'autres StatusCodes
communs sont définis en 5.1.4.4.

Tableau 35 — Codes de résultat du Service Transfer

Code de résultat Description

Bad_lInvalidState L'appareil n'est pas dans le mode DirectAccess.

5.1.9 Types de données

5.1.9.1

Généralités

Le Paragraphe 5.1.9 spécifie les types de données utilisés pour les paramétres_de Servic

B, les

valeyrs de Variable et les valeurs d'autres Attributs Noeud. Ces donnéespeudvent prendre la
forme scalaire ou de matrice.
5.1.9,.2 Types de données de base
Le Tableau 36 répertorie les types de données de base, c'est:aldire les types généralement
pris én charge en mode natif par les langages de programmation.
Tableau 36 — Types de données de base
DataType Description
Boolgan Définit une valeur "true" ou "false".
String Représente du texte sous la forme'de, séries de caractéres Unicode. La représentation réelle de
la chaine dépend du mapping de.la technologie. Voir la série IEC 62769-6.
ByteBtring Valeur qui représente une séquence de valeurs d'octets précédée par une longueur de 32 Rits.
UtcTjme Valeur de DateTime (Dat€ et Heure) utilisée pour définir le Temps Universel Coordonné (UTC).
Toutes les valeurs de temps sont des valeurs UTC. Les Clients FDI® doivent fournir les
éventuelles conversions entre UTC et heure locale.
UtcTime est un entier signé de 64 bits qui représente le nombre d'intervalles de 100 ns depluis
le 1er janvier 1601. Il correspond a la structure FILETIME de Windows.
Int8 Entier signé.compris entre -128 et 127 inclus.
Int16 Entierisigné compris entre -32 768 et 32 767 inclus.
Int34 Entier signé compris entre -2 147 483 648 et 2 147 483 647 inclus.
Int64 Entier signé compris entre -9 223 372 036 854 775 808 et 9 223 372 036 854 775 807 incluf.
Byte Valeur dans une plage de 0 a 255.
Uint16 Entier non signé compris entre 0 et 65 535 inclus.
UInt32 Entier non signé compris entre 0 et 4 294 967 295 inclus.
Uint64 Entier non signé compris entre 0 et 18 446 744 073 709 551 615 inclus.
Float Définit une valeur qui doit étre conforme a la définition du type de données a simple précision
de la norme |IEEE Std 754.
Double Définit une valeur qui doit étre conforme a la définition du type de données a double précision
de la norme |IEEE Std 754.
Duration Méme représentation que Double.
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5.1.9.3 Types spéciaux
5.1.9.3.1 Attributelds

Les Attributelds sont représentés sous la forme d'UInt32. Le Tableau 37 répertorie les Attributs
et leurs identificateurs.

Tableau 37 — Identificateurs attribués aux Attributs

Attribut Identificateur

Name 10

Label 11

Description 12

LockedStatus 30

Value 100

DataType 101

ValueRank 102

ArrayDimensions 103

AccessRights 105

UserAccessRights 106

ScalingFactor 107

EURange 111

EngineeringUnits 112

EnumValues 120

Currentlabel 121

OptionNames 122

®pmgLabel 123
5.1.9.3.2 NodeSpecifier
Chadue Nceud dans le Modele d'Appareil (voir 5.1.2) est adressable uniqguement avec sonfnom
de clhemijnd'accés qualifié par un spécificateur en ligne/hors-ligne. Pour la spécificatign en
ligne| le service doit fonctionner dans la version en ligne du Modele d'Appareil. Pour la
spécilfication hors-ligne, il doit fonctionner dans le maodeéle hors-ligne

Le nom de chemin d'acceés suit la hiérarchie du Modéle d'Appareil décrit en 5.1.2. Il s'agit d'une
concaténation des noms individuels séparés par des barres obliques ("/"). Voir 5.1.2 pour des
exemples de noms de chemin d'accés. Tous les paramétres sont identifiés par l'intermédiaire
de  "/ParameterSet/<ParamName>", toutes les images par [l'intermédiaire de
"/ImageSet/<ImageName>", et ainsi de suite.

Les Paragraphes 5.1.3.4.3 et 5.1.3.4.5 spécifient la représentation des paramétres qui
détiennent des valeurs d'enregistrement ou des matrices de valeurs d'enregistrement. Un nom
de chemin d'accés pour les éléments d'enregistrement est construit en prolongeant le chemin
jusqu'au Paramétre. Des exemples sont disponibles dans les paragraphes référencés. Les
composants de ce paramétre sont définis dans le Tableau 38.
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Tableau 38 — NodeSpecifier

Nom Type Description
NodeSpecifier structure Spécifie un Nceud dans le Modele d'Appareil.
nodePath String Description du chemin qui permet de trouver un Noeud dans le

Modeéle d'Information.

u

seOnline Boolean Si la valeur est "true", le chemin adresse un Noeud dans le modéle en

ligne; si la valeur est "false", un Nceud du modele hors-ligne est
référencé.

Un npm de chemin d'accés vide identifie la Racine.
5.1.9.3.3 DataValue
Ce {ype décrit la valeur d'un Attribut Nceud dans la réponse de)Read et [dans
DatalChangeCallback. Les composants de ce parametre sont définis dans (e Tableau 39.
Tableau 39 - DataValue
Nom Type Description
DatalValue structure Valeur et informations associéesy
vialue Variant Valeur de I'Attribut Noeud. Rour la définition de Variant, voir 5.1.9.4.
statusCode Uint32 StatusCode qui définit 1a capacité a accéder a/fournir la valeur. Le
type StatusCode est/defini dans I'lEC 62541-4.

slourceTimestamp UtcTime Horodatage de la,source pour la valeur.

slerverTimestamp UtcTime Horodatage @u serveur pour la valeur.
Le s{atusCode est utilisé pour indiquer’les conditions dans lesquelles une valeur d'Atfribut
Nceud a été générée et, de ce fait, peut étre utilisé comme un indicateur de validité de la valeur.
Une vérification du StatusCode\(au minimum sa Sévérité) de tous les résultats est exigée avant
d'acqgéder a sa valeur et de l'utiliser.
Le spurceTimestamp(refléte I'horodatage qui a été appliqué par la source de données. Le
sour¢eTimestamp_est)seulement renvoyé avec I'Attribut Value des Noeuds Variable. Pour|tous
les apitres Attributs)le sourceTimestamp retourné est réglé sur Null.
Dang le cas d"tn statut incertain ou mauvais, sourceTimestamp est utilisé pour refléter I'heure
a laquellé la source a reconnu le statut autre que Good ou I'heure a laquelle le Serveur FDI® a
tentérpour la derniere fois d'effectuer une reprise sur statut incertain ou mauvais.

Le serverTimestamp est utilisé pour refléter I'neure a laquelle le Serveur FDI® a recu une valeur
de Variable ou a su qu'elle était exacte. Dans le cas d'un statut incertain ou mauvais,
serverTimestamp est utilisé pour refléter I'heure a laquelle le Serveur FDI® a regu le statut ou
I'heure correspondant a la derniére tentative du Serveur FDI® de reprise sur statut incertain ou
mauvais.

Le serverTimestamp est mis a jour pour chaque nouvelle valeur regue.



https://iecnorm.com/api/?name=31b81c4c434e0545f20f7014de4c9e87

- 202 - IEC 62769-2:2023 © |EC 2023

5.1.9.3.4 InnerErrorinfo
Les Services décrits en 5.1 renvoient des StatusCodes aux niveaux service et opération. Ces
StatusCodes sont indépendants vis-a-vis du protocole et de I'appareil. Lorsqu'un StatusCode

provient d'un appel vers le systéme sous-jacent (systeme ou appareil de communication, par
exemple), I'état du systéme sous-jacent peut étre indiqué par I'intermédiaire de InnerErrorinfo.

Les composants de ce parametre sont définis dans le Tableau 40.

Tableau 40 — InnerErrorinfo

Nom Type Description
InnefErrorinfo structure Informations spécifiques a la communication ou a I'Apparei.
symbolicld String Cette chaine doit étre utilisée afin d'identifier le résultat’de certaipes

opérations internes. La longueur maximale de cette-chaine est d¢
32 caractéres. Il convient que les systémes qui seuhaitent renvoyer
un code de retour numérique convertissent le code“de retour en
chaine et utilisent cette chaine en tant que symbalicld ("0xC0040007"
ou "-4", par exemple).

o

rorText LocalizedText | Représentation textuelle de I'identifiant'symbolique. La longueur
maximale de cette chaine textuelle est\de 256 caracteres.

5.1.9.3.5 LocalizedText

Ce type de données définit une structure qui contient une Chaine dans une traduction
spécifique a un paramétre régional, définie dans‘{'identifiant du paramétre régional.| Ses
éléments sont définis dans le Tableau 41.

Tableau 41 — Définition de LocalizedText

Nom Type Description
LocalizedText structure —
text String Tiexte localisé.
locale String Identificateur du parametre régional (par exemple "en-US").

Le paramétre régional-de I'élément doit étre une chaine constituée d'un composant langpe et
d'un [composant qpays/région, conformément a la norme IETF RFC 3066. Le compo¢sant
<payp/région> esttoujours précédé d'un tiret. Le format de la chaine de caractéres de Lodaleld
est indiqué ci-dessous:

<langue>[-<pays/région>], dans lequel
<langue> doit étre un code a deux lettres qui identifie une langue
conformément a I'lSO 639,
<pays/région> doit étre un code a deux lettres qui identifie le pays ou la
région conformément a I'lSO 3166.

Les régles de construction des Localelds doivent étre conformes a I'lETF RFC 3066 et
doivent étre limitées comme suit:

e La présente spécification permet uniquement I'utilisation du zéro ou d'un composant
<pays/région> a la suite d'un composant <langue>.

e La spécification autorise également les codes <pays/région> a trois lettres "-CHS" et "-CHT"
pour les paramétres régionaux chinois "Simplified" et "Traditional".

e La présente spécification permet également I'utilisation d'autres codes <pays/région>
considérés comme nécessaires par le Client FDI® ou le Serveur FDI®.
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Le Tableau 42 donne des exemples d'identifiants de paramétres régionaux.

Tableau 42 — Exemples de Localelds

Une ghaine de caractéres vide ou nulle (NULL) indique que le paramétre régional‘est

incorf

5.1.9,

La P
Chat
repré
mais

Parameétre régional Localeld OPC UA
Anglais en
Anglais (Etats-Unis) en-US
Allemand de
Allemand (Allemagne) de-DE
Allemand (Autrichien) de-AT

nu.

3.6 Plage Numérique

age Numérique est représentée sous la forme d'une Chaine (String). La syntaxe pd
ne contient l'une des deux constructions suivantes. La prémiére construction e

"6,0" et "3,2" ne le sont pas. Les valeurs minimales.'et maximales qui peuvent

ur la
st la

sentation sous forme de Chaine d'un nombre entier individiel. Par exemple, "6" est valide,

étre

expriﬂées sont définies par Il'utilisation de ce paramétre, et.non par la définition du type :ﬂe ce

para
sépa
valey
le so

Tous
matri

Lors
FDI®
Serv

Lors

Une
Byte

5.1.9,

etre. La seconde construction est une plage représentée par deux nombres e
rés par le caractére deux-points (":"). Le premiér )nombre entier doit toujours avoi
r inférieure a celle du deuxiéme. Par exemple, “5:7" est valide, alors que "7:5" et "5:
Nt pas. Aucun autre caractére, y compris les caractéres espace, n'est admis.

les indices commencent a 0. L'indice.maximal est inférieur de 1 a la longueur
ce.

de la lecture avec une plage numérique en dehors des limites de la matrice, le Se
doit renvoyer un résultat partiel si certains éléments existent au sein de la plag

de I'écriture d'une-valeur, la plage numérique doit étre comprise dans la matrice.

Btring et String.

3.7 Range

tiers
une
b" ne

He la

rveur
b. Le

bur FDI® doit renvoyer I'élément Bad_OutOfRange lorsqu'aucun élément n'existe dans la
plageg.

blage numérique peut aussi étre utilisée pour spécifier des sous-chaines pour les valeurs

Cette

bfinie

dans

structure définit la structure de plngn nécessaire aYatlls I'Attribut E1 IQangn Elle est dd

le Tableau 43.

Tableau 43 — Structure du Type de Données Range

Nom Type Description

Range structure "low" et "high" peuvent contenir n'importe quel type de données adéqu

pour le type de données de I'Attribut Variable Value.

at

low Variant Valeur la plus faible de la plage.

high Variant Valeur la plus élevée de la plage.
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5.1.9.3.8 EUlInformation

Cette structure contient les informations relatives aux EngineeringUnits (Unités techniques).
Ses éléments sont définis dans le Tableau 44.

Tableau 44 — Structure du Type de Données EUInformation

Nom Type Description
EUInformation structure —
unitld UInt32 Identifiant pour I'évaluation programmée.

0 est utilisé si un unitld n'est pas disponible.

d|splayName | LocalizedText Le displayName de I'unité technique est généralement I'abréviation de
I'unité technique, par exemple "h" pour heure ou "m/s" pour métre-par
seconde.

dpscription LocalizedText Contient le nom complet de I'unité technique, par exemple Yheure" ou

"métre par seconde”.

Un champ textuel vide indique qu'aucune descriptign n'est disponible.

5.1.9.3.9 EnumValueType

Ce Type de Données Structuré est utilisé pour représenter unes\Ehumération lisible par I'hofnme.
Ses ¢léments sont décrits dans le Tableau 45. Lorsque ce type est utilisé dans une matride qui
fournit des représentations d'une énumération lisiblés par I'homme, chaque valeur ¢'une
IntegerRepresentation est unique dans cette matrice-

Tableau 45 — Définition-d'EnumValueType

Nom Type Description
EnurhValueType structure —
value Int64 Représentation en nombres entiers d'une Enumération.
d|splayName LocalizedText Réprésentation lisible par I'hnomme de la représentation en nombres
entiers d'une Enumération.
dpscription LocalizedText Description localisée d'une valeur d'énumération. Ce champ peut
contenir une Chaine vide lorsqu'aucune description n'est disponible].

5.1.9.4 Variant

Une Variante est une réunion de tous les types de données. Les Variantes peuvent également
contgnir des-matrices de ces différents types.

Les Variantes peuvent étre vides. Une Variante vide est décrite comme ayant une valeur Nulle.
Une valeur Nulle dans une Variante n'équivaut pas a une Chaine Nulle.

Les Variantes peuvent contenir des matrices de Variantes, mais ne peuvent pas contenir
directement une autre Variante.

5.2 Services d'Hébergement
5.2.1 Généralités

Les Services d'Hébergement sont fournis par le Client FDI® et sont utilisés par I'UIP. Les
Services d'Hébergement comprennent les services relatifs a I'environnement du Client FDI®,
qui permettent & I'UIP d'obtenir des informations sur lI'environnement. Les Services
d'Hébergement comprennent également des services pour lancer d'autres UIP ainsi que pour
afficher un retour d'information.
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5.2.2

5.2.2

Services

A Généralités

L'accés programmé aux services peut étre synchrone ou asynchrone.

5.2.2

5.2.2

.2 GetClientTechnologyVersion

.21 Description

Ce service renvoie la Version de Technologie du Client FDI® qui héberge I'UIP.

5.2.212.2 Parameétres
Le Tableau 46 définit les parameétres du service.
Tableau 46 — Parameétres du Service GetClientTechnologyVersion
Nom Type Description
Dempnde
Répénse
version String Version de Technologie FDI® prise en charge par le Client FDI®. Le
format de la valeur est xX.yy.zz, comme cela est défini dans
I'EC 62769-4.

5.2.2,.3 Service OpenUserinterface
5.2.2.3.1 Description
Ce service est utilisé par un UIP pour.demander au client FDI® d'ouvrir un autre UIP. L'UIP est
ouveft dans une fenétre modale ou non modale de la maniére suivante:
e Les UIP sont toujours appelés dans une fenétre modale si I'UIP appelant est exécuté [dans

uhe fenétre modale ou slil gst de type dialogue.
e Les UIP sont appelés dans une fenétre non modale s'ils sont de type fenétre, [mais

épalement si I'UIPfappelant est exécuté en mode non modal.
NOTE| Un mapping de fechnologies pourrait fournir la capacité de démarrer un UIP modal de maniére explicite,
méme|si le type estydéfini différemment.
Si I'UIP est déja ouvert, ce service doit afficher la fenétre respective au premier plan.
5.2.2.3.2 Parameétres

Le Tableau 47 définit les paramétres du service.
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Tableau 47 — Parameétres du Service OpenUserinterface

Nom Type Description

Demande

uiplD String Identification de I'UIP a ouvrir. Cette chaine est un UUID qui définit
un Neeud dans le Modéle d'information. La valeur de cet UUID est
définie dans le Paquetage FDI® correspondant a I'UIP a ouvrir (voir

I'EC 62769-4).
Réponse
ujpHandle UInt32 ID attribué par le Client FDI® pour I'UIP ouvert. Dans le cas diup
UIP modal ouvert, la valeur est nulle.
5.2.2.3.3 Résultats de service

Il n'y|a pas de résultat de service autre que les codes communs spécifiés en'5.1.4.4.

5.2.2.4 Service CloseUserinterface
5.2.2.4.1 Description

Ce service est utilisé par un UIP pour se fermer lui-méme o fermer d'autres UIP. L'UIP appelé
doit terminer toutes les fonctions en attente ou en cours,d'exécution qui sont encore ouvdrtes.

5.2.2,.4.2 Parametres

Le Tableau 48 définit les paramétres du service:

Tableau 48 — Parametres du Service CloseUserinterface

Nom Type Description
Dempnde
ulpHandle String Identification de I'UIP a fermer. L'uipHandle est renvoyé par le

service OpenUserinterface. Ce parameétre peut étre nul si I'UIP
souhaite se fermer lui-méme.

Répénse

5.2.2.4.3 Résultats de service

Il n'y a pas de résultat de service autre que Tes codes communs spécifies en 5.7.4.4. Si I'UIP
refuse la demande Close, il convient que Bad_RequestCancelled soit renvoyé.

5.2.2.5 Service LogAuditTrailMessage
5.2.2.5.1 Description

Ce service est utilisé par un UIP afin d'enregistrer un message de piste de vérification.

5.2.2.5.2 Parametres

Le Tableau 49 définit les parameétres du service.
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Tableau 49 — Parameétres du Service LogAuditTrailMessage

Nom Type Description
Demande
message String Le message a enregistrer dans la piste de vérification.
Réponse Aucune.
5.2.2,6 Service SaveUserSettings
5.2.2,6.1 Description
Ce sprvice est utilisé par un UIP pour donner au client FDI® l'instruction deysauvegardar les

parameétres utilisateur fournis. Les parameétres sont stockés par type d'UIP, dans un ma
persistant controlé par le Client FDI®. Tous les paramétres utilisateur précédem
sauvegardés de ce type d'UIP sont remplacés. Le Client FDI® ne(doit pas modifie
parafmeétres utilisateur demandés dans le stockage.

Les

I'affi
donn

Les

doit gharger tous les paramétres, les mettre a jour et sauvegarder I'ensemble complet.

Par

donnges sont sous la responsabilité de ('UIP. Différents UIP du méme type peuvent remp
leurs|parameétres respectifs.

La stfucture des données est entierement sous le contréle de I'UIP. Par ailleurs, les probl

La slructure et le contenu de la chaine patametre utilisateur sont spécifiques au type d

hage ou d'autres préférences utilisateur. lls ne sont pas congus pour étre utilisés pou

{aramétres utilisateur incluent généralement des informations relatives a la structu
des spécifiques a une instance.

modifications partielles des paramétres utilisateur ne sont pas prises en charge. U

xemple, un UIP peut utiliser des paires nom-valeur. Les problémes de version dg

jasin
ment
r les

e de
r des

uipP

'UIP.
b ces
lacer

Emes

de gé¢stion des versions liésaux différentes versions d'UIP relévent donc de la responsabilité

de |

5.2.2,6.2

Le Tableau 50 définit les paramétres du service.

'WIP.

Parameétres

Tableau 50 — Paramétres du Service SaveUserSettings

Nom Type Description

Demande

userSetting[]

String

Liste des paramétres utilisateur. Le contenu de ces chaines est
spécifique au type d'UIP.

Réponse
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5.2.2.7 Service LoadUserSettings

5.2.2.71 Description

Ce service est utilisé par un UIP pour donner au client FDI® l'instruction de récupérer les
parameétres utilisateur précédemment sauvegardés.

5.2.2.7.2 Parametres

Le Tableau 51 définit les paramétres du service.

——Tableau 5t=Parametres du Service toadusersettings

Nom

Type

Description

Dempande

Répénse

C

perSetting[]

String

Liste des paramétres utilisateur. Le contenu des chaines est
spécifique a I'UIP.

5.2.2\.8 Service Trace

5.2.2.8.1 Description

Ce service doit étre utilisé par I'UIP afin de fournir auClient FDI® les informations relative
événpments internes a I'UIP. Les messages ,de\trace sont généralement utilisés po
rechg¢rche de panne. L'UIP doit appeler ce service en fonction des parameétres du nives
tracajge spécifiés dans le Service SetTracelLevel de I'UIP (voir 6.1.1.4).

5.2.2.8.2 Parametres

Le Tableau 52 définit les paramétres’du service.

5 aux
ur la
u de

Tableau 52 — Parameétres du Service Trace
Nom Fype Description
Dempnde
elentType TracelLevel Sévérité du message de trace. L'une des valeurs qui spécifient|la
séveérité des données de tragage (voir 6.1.2).
classification String Classification spécifique a I'UIP du message de trace.
nlessage String Message de trace. La langue du message de trace doit étre
I'anglais. Le texte intégré peut étre localisé.
Réponse

5.2.2.9 Service ShowMessageBox

5.2.29.1 Description

Ce service ouvre une boite de dialogue et attend que I'utilisateur presse I'un des boutons
indiqués. Une boite de dialogue ouverte doit bloquer toutes les activités liées a l'instance
d'appareil. Il est recommandé de ne pas modifier les interactions simultanées avec d'autres
instances d'Appareil.
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Le Tableau 53 définit les paramétres du service.

Tableau 53 — Parameétres du Service ShowMessageBox

Nom Type Description

Demande

acknStyle AcknStyle Voir Tableau 72.

message String Message a afficher pour ['utilisateur.

cpption String Légende de la barre de titre a afficher.

buttonSet ButtonSet Voir Tableau 71.

defaultResult Integer Identificateur du bouton par défaut; voir Tableau 70.
Répénse

buttonSelected Integer Identificateur du bouton sélectionné; voif fableau 70.

5.2.2010 Service ShowProgressBar

5.2.2110.1 Description

Ce service ouvre une barre de progression. La bafre*de progression reste sur l'inte
utilisateur aprés que le service a renvoyé un résultat. Les informations affichées peuven
mises a jour avec le service UpdateShowProgressBar (voir 5.2.2.11). La barre de progre
peut étre fermée avec le service EndShowProgressBar (voir 5.2.2.12).

Une seule barre de progression par UIP peut apparaitre a la fois.

5.2.2.10.2 Parameétres

Le Tableau 54 définit les parametres du service.

Tableau'54 — Paramétres du Service ShowProgressBar

rface
étre
5sion

Nom

Type

Description

Dempande

nmessage

String

Message a afficher pour ['utilisateur.

cgllback

CancelCallback

Service appelé par le Client afin d'informer I'UIP que I'utilisateu
annulé l'opération. Voir 5.2.2.13.

Le service CancelCallback est mis en ceuvre et fourni par I'UIP

ra

Réponse

5.2.2.11 Service UpdateShowProgressBar

5.2.211.1 Description

Ce service met a jour une barre de progression déja ouverte.
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5.2.2.11.2 Parametres

Le Tableau 55 définit les paramétres du service.

NOTE Un appel de ce service est rejeté si le service ShowProgressBar n'a pas été appelé auparavant.

Tableau 55 — Parameétres du Service UpdateShowProgressBar

Nom Type Description
Demande
message String Message mis a jour & afficher pour l'utilisateur.
percentage Integer Pourcentage mis a jour de la progression a afficher pour
I'utilisateur.
Répénse

5.2.20112 Service EndShowProgressBar
5.2.2112.1 Description

Ce service ferme une barre de progression ouverte. Ce seryice attend que l'utilisateur pfesse
un bguton ou renvoie immédiatement un résultat si l'utilisateur a déja pressé le bouton.

5.2.2.12.2 Parameétres

Le Tableau 56 définit les paramétres du service.

Tableau 56 — Paramétres.du Service EndShowProgressBar

Nom Type Description
Demjande
ressage String Message mis a jour a afficher pour l'utilisateur.
percentage Integer Pourcentage mis a jour de la progression a afficher pour
I'utilisateur.
Répénse

5.2.2.13" Service CancelCallback

5.2.213.1 Description
Avec ce service, le Client informe I'UIP que I'Utilisateur a demandé I'annulation de I'opération.

Ce service est mis en ceuvre et fourni par I'UIP lors de I'appel du service ShowProgressBar.
L'UIP est chargé de fermer I'élément ProgressBar.

En raison de la nature asynchrone des rappels, le service CancelCallback peut étre appelé,
méme lorsque I'UIP a appelé le service EndShowProgressBar.

5.2.2.13.2 Parametres

Il n'y a pas de paramétre spécifique pour le service.
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5.2.2.14 Service StandardUIActionltemsChangeCallback
5.2.2.141 Description

Ce service est utilisé par I'UIP afin d'informer le Client FDI® des modifications de I'état des
éléments d'action Ul normalisés (activé/désactivé). Voir 6.1.2.2 pour des éléments d'action Ul
normalisée.

5.2.2.14.2 Parameétres

Le Tableau 57 définit les parameétres du service.

Tableau 57 — Paramétres du Service StandardUIActionltemsChange

Nom Type Description
Demjande
Répénse
StangardUIActionltems]] StandardUIActionltem | Liste mise a jour des Actions Normalisées fournies pajr
I'UIP.

5.2.2015 Service SpecificUlActionltemsChangeCallback
5.2.2115.1 Description

Ce sprvice est utilisé par I'UIP afin d'informer le-Elient FDI® des modifications des éléments
d'actlon Ul spécifiques a cet UIP. L'UIP doit_utiliser ce rappel pour chaque ajout ou rgtrait

d'éléments d'action ou a chaque changement de I'état d'un élément d'action (c'est-atdire,
activg/désactivé). Voir 6.1.2.4 pour des actions Ul spécifiques.

5.2.2,15.2 Parametres

Le Tableau 58 définit les paramétres du service.

Tableau 58 — Parameétres du Service SpecificUlActionltemsChange

Nom Type Description
Demjande
Répénse
SpedificUlActionltems]] SpecificUlActionltem Liste mise a jour des éléments d'action Ul spécifiques|a
I'UIP.

5.2.2.16 Service InitExportFile
5.2.2.16.1 Description

Ce service est utilisé par I'UIP pour sauvegarder un fichier avec les droits d'accés du
Client FDI®. Le Client FDI® ouvre une boite de dialogue Fichier pour la saisie du chemin d'acces
et du nom du fichier. Le chemin d'accés et le nom de fichier choisis sont renvoyés avec un
descripteur. Le descripteur doit étre utilisé dans les services WriteExportFile et FinishExportFile
pour transférer le contenu du fichier vers le Client FDI® et terminer ou annuler I'opération.

5.2.2.16.2 Parametres

Le Tableau 59 définit les paramétres du service.
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Tableau 59 — Parameétres du Service InitExportFile

Nom Type

Description

Demande

SuggestedFileName String

Nom du fichier a sauvegarder. Peut étre modifié par I'utilisateur.
Le SuggestedFileName (nom de fichier suggéré) n'est pas
completement qualifié, et I'ndte gére le répertoire par défaut
dans lequel il convient de stocker le fichier. L'utilisateur peut
modifier le nom et le chemin d'accés. Cette action est renvoyée
en tant que FullyQualifiedFileName.

Filter

String

Filter (Filtre) contient une liste d'extensions de fichiers et de

. P o T AOSRR o
I.yPUO A2A~ AR A AR LA -0 PUOOIUIUO. L utlnroatcut 'JUUK CHuTOomm T Urmtc U =
options pendant I'exportation. Le filtre choisi est renvoyé _paf
I'intermédiaire de SelectedFilterIndex.

Pour chaque extension de fichier et type de fichier; lasxchaing de
filtre contient une description, suivie d'une barre“verticale (|] et
du modéle du filtre. Les chaines pour les diffétentés options| de
filtre sont séparées par la barre verticale.

Par exemple: "Document Word (*.docx){*.docx| PDF
(*.pdf)|*.pdf"

SuggestedFilterIndex Integer

Index vers le filtre choisi comme valeur par défaut.

Répénse

FullyQualifiedFileName | String

Nom de fichier complétement qualifié lors du stockage du
fichier.

SeleftedFilterindex Integer

Filtre sélectionné

FileHandle

<dépendant de la
technologie>

Descripteur utitisé,dans WriteExportFile et FinishExportFile pour
identifier I'opération globale.

5.2.2.117

5.2.2.17.1

Service WriteExportFile

Description

Ce service est utilisé pour transférer’des données vers le fichier a exporter. Les UIP app¢llent

généfralement ce service plusieurs-fois pour fournir l'intégralité du contenu du fichier.

5.2.2.17.2

Le Tableau 60 définit(es parameétres du service.

Parameétres

Tableau 60 — Paramétres du Service WriteExportFile

Nom Type Description
DemPnde
Fileil.q..dlc gépendantdete Bescriptetrdufichterrenvoyédanste-servicetnitExportFite:
technologie>
Data Byte[] Matrice d'octets qui contient des données a écrire dans le fichier. Le

fichier créé avec InitExportFile est vide et le premier appel
WriteExportFile pour le fichier commence a remplir le fichier depuis
le début. Tous les appels supplémentaires ajoutent les données a la
fin du fichier.

L'écriture d'un tableau d'Octets vide renvoie un code de résultat
Good sans effet sur le fichier.

Réponse
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5.2.2.18 Service FinishExportFile
5.2.2.18.1 Description

Ce service finalise l'opération d'exportation du fichier. Il annule ou finalise I'exportation du
fichier.

5.2.2.18.2 Parameétres

Le Tableau 61 définit les parameétres du service.

Tableau 6= Paramétres du Service FinfshExportFtte

Nom Type Description
Dempnde
FileHandle <dépendant de la Descripteur du fichier renvoyé dans le service InitExportFile. Apfées
technologie> I'appel de ce service, le FileHandle devient inyalide et ne doit plus
étre utilisé.
DoSave Boolean Détermine s'il convient de finaliser I'exportation du fichier, auquegl

cas le fichier est stocké sur un disque par le Client FDI®, ou s'il
convient d'abandonner I'exportation,

Répénse

5.2.2019 Service InitimportFile
5.2.2119.1 Description

Ce sgrvice est utilisé par I'UIP pour chargeroun fichier avec les droits d'acces du Client FDI®.
Le Client FDI® ouvre une boite de dialogue Fichier pour la sélection du chemin d'accés et du
nom |du fichier. Le chemin d'accés_et’le nom de fichier choisis sont renvoyés avelc un
descfipteur. Le descripteur doit étre utilisé dans les services ReadlmportFile et FinishImpoftFile
pour ftransférer le contenu du fichier vers I'UIP et terminer ou annuler I'opération.

5.2.2,19.2 Parametres

Le Tableau 62 définit les;parameétres du service.
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Tableau 62 — Parameétres du Service InitimportFile
Nom Type Description
Demande
SuggestedFileName String Nom du fichier a charger. Peut étre modifié par I'utilisateur. Le
SuggestedFileName n'est pas complétement qualifié, et I'hbte
gere le répertoire par défaut dans lequel il convient de charger
le fichier. L'utilisateur peut modifier le nom et le chemin d'acces.
Cette action est renvoyée en tant que FullyQualifiedFileName.
Filter String Filter (Filtre) contient une liste d'extensions de fichiers et de
types de fichiers possibles. L'utilisateur peut choisir I'une des
U'Jt;UIIO Pvlldallt :'UAFUItat;UII. II_U I‘;:tIU UhU;O; Uot IUIIVUyU’ Yya
I'intermédiaire de SelectedFilterIndex.
Pour chaque extension de fichier et type de fichier, la chaing¢ de
filtre contient une description, suivie d'une barre verticale (|] et
du modéle du filtre. Les chaines pour les différentes’ options| de
filtre sont séparées par la barre verticale.
Par exemple: "Document Word (*.docx)|*.docx| PDF
(*.pdf)|*.pdf"
SuggestedFilterindex Integer Index vers le filtre choisi comme valedr par défaut.
Répénse
FullylQualifiedFileName | String Nom de fichier complétement _qualifié a partir duquel le fichier a
été chargé.
SeleftedFilterIndex Integer Filtre sélectionné.
FileHandle <dépendant de la Descripteur utilisésxdans WriteExportFile et FinishExportFile pour
technologie> identifier I'opération globale.
5.2.2.120 Service ReadlmportFile
5.2.2.20.1 Description
Ce dervice est utilisé pour transférer des données a partir du fichier a importer. || est
généfalement nécessaire que les:"UIP appellent ce service plusieurs fois pour obtenir

I'intégralité du contenu du fichier,

5.2.2,.20.2

Le Tableau 63 définit'les paramétres du service.

Parametres

Tableau 63 — Parameétres du Service ReadlmportFile

vide, cela signifie que la fin du fichier est atteinte.

Nom Type Description
DemPnde
|
FileHandTe dependant de la Descripteur du Tichier renvoye dans Ie service INitEXportFile.
technologie>
MaxLength Integer Définit la longueur, en octets, qu'il convient de renvoyer dans Data.
Si la fin du fichier est atteinte, toutes les données jusqu'a la fin du
fichier sont renvoyées. Il est admis que le Client FDI® renvoie une
quantité de données inférieure a la longueur spécifiée.
Seules les valeurs positives sont admises.
Réponse
Data Byte[] Contient les données renvoyées du fichier. Si la matrice d'octets est
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5.2.2.21 Service FinishimportFile
5.2.2.21.1 Description

Ce service finalise I'opération d'importation du fichier. Les UIP peuvent appeler ce service avant
d'atteindre la fin du fichier afin d'annuler 'opération d'importation.

5.2.2.21.2 Parameétres

Le Tableau 64 définit les parameétres du service.

Tableau 64— Paramétres du Service FimtstiimportFite

Nom Type Description
Dempnde
FileHandle <dépendant de la Descripteur du fichier renvoyé dans le service InitimportFile. Apfes
technologie> I'appel de ce service, le FileHandle devient inyalide et ne doit plus
étre utilisé.
Répénse

5.2.2122 Service InitOpenDefaultApplication
5.2.2.22.1 Description

Ce slervice est utilisé par I'UIP pour conseiller au Client FDI® d'ouvrir un fichier avedq son
applitation par défaut enregistrée (par exemple,PDF, Excel). Le Client FDI® peut limitgr les
applications qu'il est autorisé a utiliser. L'opération est répartie en trois services. Tout d'apord,
il egt nécessaire que [I'UIP appelle, "InitOpenDefaultApplication, puis qu'il appelle
WritgOpenDefaultApplication potentiellement plusieurs fois pour transférer les donnégs du
fichigr au Client FDI®, et enfin qu'ilNappelle FinishOpenDefaultApplication pour anpuler
I'opéfation ou indiquer que le fichierycomplet a été transféré et que le Client FDI® doit quvrir
I'application par défaut pour celui-ciLa maniére dont le Client FDI® gére le fichier est spécifique
a I'h@te, par exemple dans un:dossier temporaire. Les UIP ne doivent pas s'attendre a ce¢ que
le Client FDI® stocke le fichierjtransféré de maniére permanente.

5.2.2.22.2 Parametres

Le Tableau 65 définit’les paramétres du service.

Tableau 65 — Paramétres du Service InitOpenDefaultApplication

Nom Type Description
Demande
SuggestedFileName String Nom du fichier a sauvegarder. Peut étre modifié par le

Client FDI®. Le SuggestedFileName n'est pas complétement
qualifié, et Client FDI® est responsable de la gestion du fichier.

Réponse

FileHandle <dépendant de la Descripteur utilisé dans WriteOpenDefaultApplication et
technologie> FinishOpenDefaultApplication pour identifier I'opération globale.
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5.2.2.23 Service WriteOpenDefaultApplication
5.2.2.23.1 Description

Ce service est utilisé pour transférer des données sur le fichier a ouvrir par les applications par
défaut. Les UIP appellent généralement ce service plusieurs fois pour fournir l'intégralité du
contenu du fichier.

5.2.2.23.2 Parameétres

Le Tableau 66 définit les parameétres du service.

Tableau 66 — Paramétres du Service WriteOpenDefaultApplication

Nom Type Description
Demjande
FileHandle <dépendant de la Descripteur du fichier renvoyé dans le service
technologie> InitOpenDefaultApplication.
Datal Byte[] Matrice d'octets qui contient des donhnées a écrire dans le fighier.

Le fichier créé avec InitOpenDefaultApplication est vide et I¢]
premier appel WriteOpenDefaultApplication pour le fichier

commence a remplir le fichiet depuis le début. Tous les appgls
supplémentaires ajoutent.es données a la fin du fichier.

L'écriture d'un tableau d&'©Octets vide renvoie un code de résyltat
Good sans effet suple fichier.

Répénse

5.2.20124 Service FinishOpenDefaultApplication
5.2.2.24.1 Description
Ce slervice finalise l'opération d/ouverture de l'application par défaut. Il annule ou finalise

l'opération lorsque le contenu(du fichier a ouvrir est entiérement écrit & l'aide du sdrvice
WritgOpenDefaultApplication.

5.2.2.24.2 Parameétres

Le Tableau 67 définitles parameétres du service.

Tableau 67 — Paramétres du Service FinishOpenDefaultApplication

Nom Type Description
Demantde
FileHandle <dépendant de la Descripteur du fichier renvoyé dans le service
technologie> InitOpenDefaultApplicaton. Aprés I'appel de ce service, le

FileHandle devient invalide et ne doit plus étre utilisé.

DoOpen Boolean Définit si I'application par défaut doit étre ouverte par le Client
FDI® ou s'il convient d'abandonner I'opération.

Réponse
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5.2.2.25 Service GetHostingProperties
5.2.2.25.1 Description

Ce service est utilisé par I'UIP pour obtenir des propriétés d'environnement d'hébergement sous
forme de liste de paires clé/valeur. Le contenu de cette liste doit étre constant pendant le cycle
de vie de I'UIP. Pour une propriété obligatoire, la clé doit exister a tout moment. Une propriété
non obligatoire peut étre complétement manquante (aucune clé). Pour toute clé existante, il
existe toujours une valeur valide qui doit pouvoir étre utilisée comme cela est défini dans la
description.

5.2.2[—2-5.—2—P1:métfe5
Le Tableau 68 définit les parameétres du service.

Tableau 68 — Parameétres du Service GetHostingProperties

Nom Type Description
Dempnde
Répénse
PropjertyList <dépendant de la Liste des paires de chainés\(Clé, valeur)
technologie>

5.2.2,.25.3 Paires Clé/Valeur

Le Tableau 69 définit les parameétres du service.
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Tableau 69 — Paires Clé/Valeur GetHostingProperties

Clé

Valeur

Obligatoire

Description

LocalClientDataPath

<Chemin
d'acces au
dossier
compléetement
qualifié>

Non

Le Client FDI® fournit un chemin d'accés complétement
qualifié vers un dossier a partir duquel I'UIP a la
permission directe:

e d'ouvrir des fichiers;
e de sauvegarder des fichiers;
e d'ajouter des sous-dossiers;

e de supprimer des sous-dossiers.

Le dossier doit étre persistant et doit étre accessible par
I'UIP.

Tous les UIP doivent avoir le méme LocalClientDataHath
a partir du Client FDI®, ce qui permet a différents UIF ou
a différentes instances de I'UIP de partagersdes donnjées.
Il est nécessaire que les développeurs\d'UIP le sachgnt.
Un fichier peut étre bloqué par le systéme d'exploitation,
car il est ouvert par un autre UIP, etid'autres UIP peuvent
créer, manipuler, ou supprimer;des fichiers et des
dossiers par I'intermédiaire_du LocalClientDataPath. || est
recommandé de créer un.sous-dossier pour un UIP ef de
gérer toutes les données'de I'UIP dans ce sous-dossier.

Les installations hotes peuvent choisir un dossier réspau
partagé par tous.les Clients FDI® pour gérer les donnges
persistantes. Cependant, le LocalClientDataPath peu
également étre un dossier local du Client FDI®. Par
conséquenty les données stockées peuvent uniquemgnt
étre acegssibles sur un Client FDI® spécifique et diffgrent
d'un autre Client FDI® du méme héte FDI®. Il est
recommandé de stocker les données spécifiques a ur
appareil dans le modéle d'information de I'appareil, o
élles sont synchronisées entre des Clients FDI®.

=

Les paramétres utilisateur doivent étre gérés avec les
services LoadUserSettings et SaveUserSettings, et npn
pas dans le systéme de fichiers, afin de fournir les
mémes réglages entre les différents Clients FDI® du
méme hote FDI®.

Ces informations peuvent n'étre disponibles que pour
certains mappings de technologies UIP.

Context

{Online,
Offlingy}

Oui

Définit le contexte (en ligne ou hors-ligne) dans leque
I'UIP est appelé.

currgntCountry

<dépendant
de la
technologie>

Oui

Informations de description du pays actuel qui doivenit
étre examinées par I'UIP a des fins de globalisation
internes. Le type de données de la valeur dépend de|a
technologie.

currgntCulture

<dépendant
de la
technologie>

Oui

Informations de description de la culture actuelle qui
doivent étre examinées par I'UIP a des fins de
localisation internes. Le type de données de la valeu
dépend de la technologie.

5.2.3
5.2.3.1

Définitions du type Paramétre

Définition de DefaultResult

Les composants de ce parametre sont définis dans le Tableau 70.
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Tableau 70 — Définition de DefaultResult

Nom Type

Description

DefaultResult Integer Définition d'un bouton dans une boite de dialogue. Utilisé pour

I'utilisateur.

BUTTONNONE_O
BUTTONOK _1
BUTTONCANCEL_2

spécifier le bouton par défaut et le bouton sélectionné par

Cette valeur est une énumération avec l'une des valeurs suivantes:

BUTTONYES_3
BUTTONNO_4

5.2.3.2 ButtonSet

Les gomposants de ce paramétre sont définis dans le Tableau 71.

Tableau 71 — Définition de CommunicationGatewayType

Nom Type

Description

ButtgnSet Integer Définition des boutons dans uhe boite de dialogue ou de la barre|de

BUTTONSETOK_O

sont affichés.

affichés.

progression affichée podp I'utilisateur.

Cette valeur est ungénumération avec l'une des valeurs suivantgs:

BUTTONSETOKCANCEL_1 Les boutons Ok et Cancel
(annuler)sont affichés.

BUTTONSETYESNOCANCEL_2 Les boutons Yes, No et Cangel

BUTTONSETYESNO_3

(2]

v

Seul le bouton OK est affichg.

Les boutons Yes et No sont

5.2.313 AcknStyle

Les gomposants de(ce paramétre sont définis dans le Tableau 72.

Tableau 72 — Définition de AcknStyle

Nom Type

Description

Ackn|Style Integer Style de la boite de dialogue ou de la barre de progression affichge

de la boite de dialogue.

ACKNSTYLEINFO_O

ACKNSTYLERROR_2

pour T'utilisateur. Far exemple, ce parametre peut intffluencer I'icone

Cette valeur est une énumération avec l'une des valeurs suivantes:

Type information

ACKNSTYLEWARNING_1 Type avertissement

Type erreur
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