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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIELD DEVICE INTEGRATION (FDI®) —
Part 6-200: Technology Mapping — HTML5

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC c0 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.

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

Draft Report on voting

65E/870/CDV 65E/926/RVC

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

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised 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 6-200: Technology Mapping — HTML5

1 Scope

This part of IEC 62769 specifies the technology mapping for the concepts described in the Field
Device Integration (FDI®') standard. The technology mapping focuses on implementation
regarding the components FDI® Client and User Interface Plug-in (UIP) for the Runtime HTML5.

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

FCG TS10099, Field Device Integration (FDI®) — Technology Management

IEC 62769-1:2021, Field device integration (FDI®) — Part 1: Overview

IEC 62769-2:2021, Field device integration (FDI®) — Part 2: Client

IEC 62769-4, Field device integration (FDI®) — Part 4: FDI® Packages

IEC 62769-6-100, Field Device Integration (FDI®) — Part 6-100: Technology Mapping — .NET

W3C HTML5.0, W3C Recommendation HTML5 — A vocabulary and associated APIs for HTML
and XHTML

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,
IEC 62769-6-100, as well as the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http:www.iso.org/obp

T FDlIisa 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.


http://www.electropedia.org/
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3.1.1

HTMLS5 runtime

functional component of the FDI® Client, which executes the HTML5-based UIP. In principle, it
provides the functionality of a web browser (HTML rendering, JavaScript execution engine)

3.1.2

FDI® Host Type Library

host specific implementation of FDI® Type Library which consists of host.js and fdi.js. FDI® Host
Type Library is provided by the host vendors and will be deployed together with the UIP on UIP
startup

3.2 Abbreviated terms and acronyms

For the purposes of this document, the abbreviated terms and acronyms given in IEC 62769-1
as well as the following apply.

UML Unified Modeling Language
3.3 Conventions

Figures in this document use the graphical symbols according to ISO/IEC 19505-1 (UML 2.0).

4 Technical concepts

4.1 General
411 Overview

In 4.1.2, this document describes the technology base for UIP implementation based on HTMLS5,
the software environment including the related implementation rules. Clause 4 follows a life-
cycle (use case) oriented approach.

Subclause 4.3.4 describes the copy deployment procedures and related implementation rules
for the UIP and the FDI® Client. UIP instantiation and termination is described in 4.5.
Subclause 4.6 defines the rules about interaction between the FDI® Client and the UIP. Security
related definitions are written in 4.7. The service interface definitions for the FDI® Client and
the UIP are found in Clause 5.

4.1.2 FDI® Type Library

The Device Access Services, the Hosting Services, and the UIP Services are modelled as
TypeScript interfaces passing TypeScript data type arguments. These interfaces and data types
are used for the data exchange and interaction between the UIP and the FDI® Client. For
runtime error handling purposes during interface method calls TypeScript error objects are
defined.

The FDI® TypeScript interfaces, data types, and exception classes are defined in a single FDI®
Type Library. The file name of the interface definition shall be ‘fdi.ts’.
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Figure 1 shows the FDI® Type Library structure.

Composite structure of fdi.ts /

«Type Library» E
fdi.ts

«Namespace» ]
Fdi.Model registerUIP()

——C

Definition of data types
and structures

DeviceAccessServices «Names_pace»
O_ Fdi UIPServices
HostingServices Definition of interfaces O
DeviceModelServices DeviceAccessServices DirectAccessServices

I

) ) provides access to )
LockingServices ) ) BasePropertyServices
Device Services Interfaces

[

IEC

Figure 1 — FDI® Type Library structure

NOTE 1 The composite structure diagram shows only the core interfaces that implement the interfaces defined in
IEC 62769-2.

The interfaces shall be implemented by the FDI® Client respectively the UIP using TypeScript.
The TypeScript implementation files are transpiled to JavaScript using the feature set specified
in the edition of ECMA 262, which corresponds to the Runtimeld of the UIP variant. The edition
of ECMA 262 is unambiguously specified in the FCG TS10099 by the Runtimld of the UIP
variant.

The result of the transpilation of FDI®.ts is FDI®.js, which contains the function prototypes. The
transpiled FDI® Type Library, i.e. FDI® js, and the host specific implementation of the interfaces,
i.e. host.js, is called FDI® Host Type Library. The overall structure of FDI® Type Library together
with host and UIP specific implementations of the interfaces is shown in Figure 2.

Host FDI® Type library uIP
Design time . ; L o .
Host specific implementation of Interface definition in fdi.ts UIP specific implementation
FDI® Type Library (e;g; host.ts) (e.g. uip.ts)
transpiled to
Host FDI® Type library uIP
Run time Host specific implementation of Transpiled FDI® type library UIP specific implementation
FDI® Type Library in host js fdi.js (e.g. uip.js)
l )
I

FDI® Host type library

IEC

Figure 2 — Relationship between FDI® Type Library, host specific
and UIP specific implementation of the interfaces



IEC 62769-6-200:2023 © |IEC 2023 -9-

NOTE 2 The FDI® Type Library is specified by this specification and can be obtained from FieldcommGroup (see
www.fieldcommgroup.org). Host specific implementation will be provided by host vendors and the UIP specific
implementation will be part of the specific UIP variant.

The FDI® Type Library fdi.ts respectively the fdi.js shall be versioned as per IEC 62769-1:2021,
8.1. The FDI® Type Library is part of the FDI® Core Technology as per IEC 62769-1:2021,
8.3.2.1. and therefore directly influences the FDI® Technology Version. All Compatible changes
of the fdi.ts respectively fdi.js lead to an increase of the minor portion of the FDI® Technology

Version. Incompatible changes lead to an increase of the major portion of the FDI® Technology
Version (see IEC 62769-1:2021, 8.3.2.2).

The FDI® Type Library shall be installed as part of every FDI® Client installation. User Interface
Plug-Ins (UIP) and the FDI® Client Application shall use this instance of the fdi.js. UIPs shall
not carry or deploy the FDI® Type Library. The FDI® Client is responsible to provide means to
allow updates of this type library over time.

The transpiled host specific implementation of the FDI® Type Library, i.e. host.js, and the FDI®
Type Library itself (fdi.js) shall be provided by the FDI® Client during the load process of the
UIP. Both files shall be located in the subfolder ‘./scripts’ of the UIP installation folder. The
respective files of the FDI® Host Type Library fdi.js and host.js shall be referenced by the UIP
explicitly. For example, this can be done with the statements <script src="./scripts/ fdi.js"
type="module"/> and <script src="./scripts/host.js" type="module"/> within the <header>-
statement of the HTML file named according to the <StartElementName>-Attribute of the
HTML5 UIP Package.

4.2 UIP representation
4.2.1 Self containment

The UIP Variant can contain either a single or multiple HTML files and their related
supplementary files (for example resource files). The main entry HTML file is located directly in
the UIP installation directory. Its name is given by the <StartElementName>-Attribute of the
HTMLS UIP Package.

Besides the FDI® Host Type Library, i.e. FDI®.js and host.js, the UIP Variant shall be self-
contained. All supplementary files required by the UIP are stored under (a) subfolder(s) of the
installation directory. The FDI® Host Type Library is provided by the FDI® Client.

Figure 3 shows an example of a UIP with subfolders for scripts, Cascading Style Sheets and
images.

async function browseParmeterList() {

new UIPTypes.NodeSpecifier("parametersec”,
CancelToken (guid()) ;
ancelToken;

false) ;

let fdiDMS = deviceModelServices;

await £diDMS.browse (node,cancelToken).then(
response => { BrowseResponse(response, "Brows="); },
error => {
if (error — Fdi.Model.StatusCode.Bad RequestCancelled) {
log("asy a Browse + cancelToken.id + " cancelled”);
delete tokenDirectory[cancelToken.id];

log("asy a Browse + cancelToken.id + " ed");
delete tokenDirectory[cancelToken.id]:

) .catch( call to browse service faile
exception => { log("async call to Browse with ID:" + cancelToken.id + " catched");
delete tokenDirectory[cancelToken.id]:
}
):

g IEC

Figure 3 — Examples of UIP supplementary data files include javascript files,
css files, and images
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4.2.2 External libraries and supplementary files

The UIP can depend on external libraries (third party libraries) and other components, for
example, specific user control libraries, icons, or images. FDI® Clients dynamically load and
execute the UIP in the HTMLS5 runtime. To support this usage, as well as the requirement to
prevent possible problems of conflicting libraries, the following rules are specified for external
libraries and supplementary files.

External libraries and supplementary files shall:

e be contained within the UIP variant, except of the FDI® Host Type Llbrary (FDI® js and
host.js), which are provided by the FDI® Client;

e not require any installation procedure other than copying into the UIP installation directory
or its subfolders;

e adhere to the access restrictions described in 4.7.2;

e be compatible with the platforms and runtimes the UIP Variant is built for.

The FDI® Client loads the HTML5 UIP by navigating to the main entry file given by the
<StartElementName>-Attribute of the HTML5 UIP Package. Referenced external libraries and
supplementary files have to be loaded explicitly by the UIP itself (e.g. stated as <script
src="./scripts/myExternallLibrary.js" />). All references to external libraries and supplementary
files within the UIP shall be specified as relative URLs.

4.3 UIP compatibility rules
4.3.1 Overview

The compatibility rules for different versions of the UIP variant are specified in IEC 62769-4.

An FDI® Client shall provide the versions of the FDI® Host Type Library (fdi.js andhost.js) and
the HTML5 runtime supporting the feature set, which correspond to the Runtimeld of the UIP
variant.

4.3.2 FDI® Type Library Compatibility Strategy

The UIP shall check for the FDI® Technology Version of the FDI® Client using the
HostingService GetClientTechnologyVersion. The following rules ensure the compatibility of the
UIP with the FDI® Host Type Library:

e If the UIP variant was built for a completely compatible FDI® Technology Version (same
major and minor version), the UIP can be directly started in the FDI® Client.

e If the minor version of the FDI® Technology of the FDI® Client is lower than the minor version
of FDI® Technology the UIP has been built for, the UIP may only use the interface methods
defined in the FDI® Technology Version supported by the FDI® Client.

e If the UIP variant to be started was built for an incompatible FDI® Technology Version
(different major versions), the FDI® Client shall start the UIP using the matching FDI® Host
Type Library and Runtime.

4.3.3 Runtime compatibility strategy
In different runtime versions, UIPs may use a different, potentially incompatible feature set. The

feature set, which shall be supported by any runtime version identified by a specific Runtimeld
is specified in the FCG TS10099.

FDI® Clients supporting a specific Runtimeld shall support at least the features listed in the
FCG TS10099 for the individual Runtimeld.
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UIP variants built for a specific Runtimeld can rely on the features specified in the
FCG TS10099 for this Runtimeld. If a UIP uses features, which are not listed in the standard
feature set of the corresponding Runtimeld, the UIP shall check for the availability of the feature
in the respective FDI® Client and implement a fallback strategy as for example an information
message to the user.

If an FDI® Client detects that a UIP variant is built for a Runtimeld requiring another feature set
from the runtime, the FDI® Client can use the appropriate runtime, e.g. the HTML5+ runtime, to
execute the UIP (see Figure 4).

- - ———— = — = — = — — —
| FDI® UIP Hosting |
| UIP Hosting UIP Hosting ‘
| <<FDI 1.2.0>> <<FDI x.y.z>>
| host.ts host.ts ‘
<<FDI 1.2.0>> <<FDI x.y.z>>
| | | |
| fdi.ts fdi.ts ‘
<<FDI 1.2.0>> \\‘/ <<FDI x.y.z>> \[/ ‘
| uip.ts uip.ts ‘
| % <<FDI1.2.0>> <<FDI x.y.z>> |
| o HTMLS5 UIP HTMLx UIP |
@
| E HTMLS5 Runtime HTML5+ Runtime |
— T otV sl AR N |
IEC

Figure 4 — Compatibility strategy to host UIPs built for different Runtime Versions

4.3.4 UIP executable compatibility rules

A HTMLS5 based User Interface Plugin is not compiled to machine code. Therefore, the element
"Cpulnformation" in the catalog.xml file, which holds the compilation target platform information,
shall not be used for HTML5 based User Interface Plugins.

4.4 UIP Deployment

The general UIP installation rules are outlined in IEC 62769-2. If the UIP is stored on the local
file system, the FDI® Client and the FDI® Server shall ensure the integrity of the UIP.

The FDI® Client implementation ensures that UIP deployment works independently from current
user credentials. (See the note below.)

NOTE Certain operating system managed folders require specific access rights, for example, modifications in folder
"Program Files" require "Administrator" rights. The Windows operating system provides several means to allow an
application running with restricted user rights, to execute actions with administrator privileges transparent to the
user, for example, special restriction handling for identified directories, services with administration rights,
executables that are configured to automatically run with administration rights. The alternative is to copy UIP into
folders writeable for "normal" users.

4.5 UIP Life-cycle
4.5.1 General

The UIP state machine, outlined in IEC 62769-2, is composed of the Loaded, Created,
Operational, Deactivated and Disposed states. The mechanisms affecting state changes are
described in 4.5.
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After UIP deployment (see 4.3.4), the FDI® Client loads the HTML5 runtime dynamically into
the memory and executes the related logic of the UIP by calling the corresponding FDI®
specified interface functions. Figure 5 gives an overview on the UIP life-cycle.

Transition Source Destination Description
step step step
Loaded The FDI® Client loads its HTML5 runtime, creates a browsing context for
the UIP and navigates this browsing context to the main HTML entry
Create Create Loaded Created page given by the <StartElementName>-Attribute of the HTML5 UIP

Package. All resources referenced in the main HTML entry page shall
be loaded as specified in W3C HTML5.

( Created )
The HTML5 Runtime sends the Javascript event "onload" to the UIP.
The UIP shall bind its activation method to this event. Within this
Acti i . method it implements its startup and initialization sequence, which
ctivate Activate Created Operational includes the registration of UIPServices interface implementation on
the FDI® Client by calling Fdi.Model.registerUIP(). Finally, the FDI® Client
\ calls UIPServices.activate() and the UIP reaches the state "Operational”
(Operational )

The FDI® Client shall call the UIPServices.deactivate() method by using
the registered UIPServices interface. The UIP shall finish its operations
and store data. The UIP shall bring itself into a state where it can be
safely released.

Deactivate Deactivate Operational Deactivated
( Deactivated)

Dispose Dispose Deactivated Disposed The FDI® Client shall delete all references to the UIP instance.

Disposed @
IEC

Figure 5 — UIP Life-cycle

Subclauses 4.5.2 and 4.5.3 specify the rules about how the FDI® Client shall activate and
deactivate the UIP.

4.5.2 UIP activation steps
4.5.21 Load

The FDI® Client shall load its HTML5 runtime. Within the HTML5 runtime the creation of the
UIP shall be done by creating a browsing context for the UIP and navigating this browsing
context to the main HTML entry page given by the <StartElementName>-Attribute of the HTML5
UIP Package. The <StartElementName>-Attribute is contained in the file uipcatalog.xml of the
UIP Package.

4.5.2.2 Create

The UIP is created within the HTMLS5 runtime. All resources referenced in the main HTML entry
page shall be loaded as specified in W3C HTML5.0.

When the UIP is created successfully, the HTML5 runtime shall send the Javascript event
"onload" to the UIP.

4.5.2.3 Activate

The UIP shall bind its startup method to the Javascript event "onload". Within this method, the
UIP implements its startup and initialization sequence.

Within the startup method the UIP shall call the method Fdi.Model.registerUIP ()to enable

the FDI® Client to call the methods on the UIP as specified in IEC 62769-2:2021, 6.1 UIP
Services.
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After registration of the UIP Services interface implementation of the specific UIP, the FDI®
Client shall call the method Fdi.UIPSerice.setSystemLabel () to specify a human identifier
of the UIP instance in the context of the FDI® Client. To finish UIP activation, the FDI® Client
calls Fdi.UIPSerice.activate (). The invocation of Fdi.UIPSerice.activate () includes
information on localization (RegionInfo, Culturelnfo) and the calling context including the FDI®
client specific implementation of the interfaces DeviceAccessServices and HostingServices.
With successful completion of Fdi.UIPSerice.activate () the activation process of the UIP
is finished and the UIP is operational.

The whole activation process is shown in Figure 6.

® A1 UIP FDI® Client
FDI® Client Implementation (host.js) uip
[ i
. I
Signal "onLoad" ! |
______________________________ :___________________________>_
| Fdi.Model.registerUIP()
_'< T
|
UIPServices::setSystemLabel() >,L
L return success
I
I
I
I
UIPServices::activate() I
LL return success
I
Return State: Operational :
'< 1 I
[ I
[ I
T [ '

IEC
Figure 6 — UIP activation process

4.5.3 UIP deactivation

For UIP deactivation the FDI® Client shall call the method Fdi.UIPService.deactivate ()
using the implementation of the UIP Services interface registered during the activation process.

Afterwards the FDI® Client shall delete all references to the UIP instance.

4.5.4 General rules for UIP activation and deactivation

The activation logic shall be limited to instantiate the object in terms of the internal data
structure and load of all referenced libraries. The deactivation implementation shall be limited
to destroy the object in terms of releasing memory resources. The activation and the
deactivation shall not:

e throw errors,

e invoke any call-back to the FDI® Client; and

e invoke any user interaction.



