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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTION BLOCKS (FB) FOR PROCESS CONTROL AND
ELECTRONIC DEVICE DESCRIPTION LANGUAGE (EDDL) -

Part 4: EDD interpretation

FOREWORD

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

this end and in addition to other activities, IEC publishes International Standaxds

Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; an jona amittee Mterested
in the subject dealt W|th may partlmpate in this preparatory work p i sptal and non-

with the International Organization for Standardization (ISO) i ithY iti determined by
agreement between the two organizations.

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

3) IEC Publications have the form of recommg

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

In order to promote international uniformi

International Standard |IEC 61804-4 has been prepared by subcommittee 65E: Devices and
integration in enterprise systems, of IEC technical committee 65: Industrial-process
measurement, control and automation.

This first edition cancels and replaces IEC TR 61804-4 published in 2006. This edition
constitutes a technical revision.

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

— EDDL data description

— EDDL METHOD programming and usage of builtins

— Edit session

— Offline and online configuration Documents
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— EDDL communication description

e Enhancements in paragraph EDDL user interface descriptions

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

FDIS Report on voting
65E/465/FDIS 65E/481/RVD

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

The committee has decided that the contents of this publication willcgmain unchanged until
the stability date indicated on IEC web,site und : ébstor iec.ch" in the data related

e reconfirmed,
e withdrawn,
e replaced by a revised gdition,

e amended.

IMPORTANT - Th on the cover page of this publication indicates
that it contaips hich) are considered to be useful for the correct
understanding ‘of its ‘content ers should therefore print this document using a
colour printer.
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INTRODUCTION

This part of IEC 61804 was developed using material from FDI Cooperation LLC (Foundationm
Fieldbus?, HART®2 Communication Foundation (HCF), PROFIBUS "3 Nutzerorganisation e.V.
(PNO)), OPC Foundation (OPCF) and FDT Group. IEC 61804 has the general title "Function
blocks (FB) for process control and Electronic Device Description Language (EDDL)".

This editon does reflect many of the various rules defined by the different communication
foundations, however it is not a complete representation of those rules defined by each of the
communication foundations today. Therefore, an EDD application and EDD developer will
need to rely on both IEC 61804-4 and the respective communication foundation documents
(e.g. specifications, test requirements, test cases) to develop a conformant application that
will meet foundation registration requirements.

Conformity assessment of an EDD application is the responsib
communication foundations. In cases of any ambiguity, the
communication foundations apply.

This part of IEC 61804

e contains an overview of the use of EDDL;

without prescribing the
construct describes da
construct does ec
flat file, or any ot i

1 FOUNDATION™ Fieldbus is the trademark of the Fieldbus Foundation. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

2 HART® is the registered trademark of the HART Communication Foundation. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.

3 PROFIBUS and PROFINET are the trademarks of the PROFIBUS Nutzerorganisation e.V. This information is
given for the convenience of users of this document and does not constitute an endorsement by IEC of the
product named. Equivalent products may be used if they can be shown to lead to the same results
Documents

Document Sharing Hub

Full document details: IEC 61804-4 2015


http://www.avadocuments.com/doc/iec-61804-4-2015
http://www.avadocuments.com/doc/iec-61804-4-2015

IEC 61804-4:2015 © IEC 2015 -1 -

FUNCTION BLOCKS (FB) FOR PROCESS CONTROL AND
ELECTRONIC DEVICE DESCRIPTION LANGUAGE (EDDL) -

Part 4: EDD interpretation

1 Scope

This part of IEC 61804 specifies EDD interpretation for EDD applications and EDDs to support
EDD interoperability. This document is intended to ensure that field device deyelopers use the
EDDL constructs consistently and that the EDD applications have the sa arpretations of
the EDD. It supplements the EDDL specification to promote EDDL app sroperability
and improve EDD portability between EDDL applications.

2 Normative references

the latest edition of the

undated references,
amendments) applies.

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

3 Terms, definitions, abbreviated terms, acronyms and conventions

For the purposes of this document, the terms and definitions given in IEC 61804-3 as well as
the following apply.

4 To be published.
5 To be published.
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3.1 General terms and definitions

3.11
EDD developer
individual or team that develops an EDD

3.1.2
container
user interface elements that contain other user interface elements

Note 1 to entry: Containers can include menus, windows, dialogs, tables, pages, groups, and other containers.

3.1.3
contained item
user interface elements that can be contained in containers

Note 1 to entry: Contained items can include variables, methods, graphs, charts, {mage s te

3.1.4
device developer
individual or team that develops a device and an EDD tha

3.1.5
handheld
device with limited display resolution t

3.2 Terms and definitions related to

3.2.1
channel

3.2.2

component
software or hard j

Note 1 to entry: Anii ace defines all public parts that components may use.

3.2.4

modal window

a child window that requires users to interact with it before they can return to operating the
parent application, thus preventing the workflow on the application main window

3.2.5

modular device
device that can contain a variety of software and or hardware components

Documents

Document Sharing Hub

Full document details: IEC 61804-4 2015


http://www.avadocuments.com/doc/iec-61804-4-2015
http://www.avadocuments.com/doc/iec-61804-4-2015

IEC 61804-4:2015 © IEC 2015 -13 -

3.3 Abbreviated terms and acronyms

CP Communication Profile

CPF Communication Profile Family

EDD Electronic Device Description

EDDL Electronic Device Description Language
PC Personal computer

Pl PROFIBUS and PROFINET International

Pl PROFILE PA PI specific profile for Process Automation field devices

3.4 Conventions

There exists some differences using and interpreting EDDL based @
network and device model. The different communication netwe
IEC 61804 are:

e HART (according to IEC 61784-1 CPF 9)

e FOUNDATION fieldbus (according to IEC 61784-

e PROFIBUS (according to IEC 61784-1 CPF 3)

EDDL keywords are written in upper
meant the keyword is writteq in up
VARIABLEsS.

The capitalized word B
EXAMPLE Builtin Mei' 0

applications can provide a much more beneficial user interface, largely due to their larger
screen size.

To support the capabilities of PC applications, the MENU construct has been extended in
IEC 61804-3 compared to previous definitions in IEC 61804-2. Due to the differences in the
user interfaces of PC applications and handheld applications, it is expected that many devices
will define two MENU hierarchies — one for handheld applications and the other for PC
applications. Some MENUs may be used in both hierarchies. Therefore, the entire hierarchy
does not need to be specified twice.

Different menu structures for different classes of applications are possible. This standard shall
be used to create menu structures in an EDD that are interpreted by applications in an
unambiguous way. To provide interoperability across applications, this standard shall be
followed.
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4.2 Menu conventions for handheld applications

EDD applications use specific menus in the EDDs to show the user interface of the device
(see Table 1). In addition user interface items can be described for handhelds and PCs at
once. For handhelds strings can have beside a language code, a specific country code zz to
specify shorter strings or lower resolution images (see IEC 61804-3).

Table 1 — List of defined root menu identifiers for handhelds

Menu identifier Default STYLE Short description

root_menu TABLE Handheld root menu for HART devices.
This is mandatory for all HART EDDs

Menu_Top* MENU Handheld root menu ix for BLOCK_A
MENU_ITEMs for FOUNDATION fieldbus
devices e.g. Me \Top_TB

f'\s
EDD applications use special menus in the EDDs to

Such menus  are defined for diagnostic process [ eV|ce features and offllne

4.3 Menu conventions for PC-based applications

4.3.1 Overview

MENU. The “Usage” column in Table
access to the device parameter (see

MENU identifier /\ D/efa‘trl\S\T\YL(—E?\ Us\aﬂe Short description
device_root_menu A “ /I\QENb\ Mine Device feature views for set up
diagnostic_root_menu l ME\I\N{ Online Diagnostic views
maintenance_root 6en\% ? ME\NQ\/ Online Maintenance feature views
offline_root_menu %QLE> Offline Offline configuration
process_variables r{zétx\}fe\nu Mbslu Online Process variable views

For HART ERDs wanon shall display offline_root_menu with a default STYLE

PROFIBUS a
defining ACCES

PRQFINET allow in submenus to define different parameter access by
INE or ACCESS OFFLINE.

The EDDs should contain the online root menus from Table 2. The online root menus are
optional for PROFIBUS, PROFINET and FOUNDATION fieldbus. The offline root menu is
optional for FOUNDATION fieldbus. HART EDDs shall have all root menus in Table 2.

4.3.2 Online Root Menus
4.3.2.1 General

If none of the online root menus exists then communication profile specific entry points shall
be used (see Table 3).
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Table 3 — Fall back alternatives for online root menus

Communication profile Description of fall back alternatives

FOUNDATION fieldbus Menus declared in the BLOCK_A MENU_ITEMS attribute, e.g.
device_root_menu_aiblock. If block based menus are not defined, then a MENU of
style TABLE shall be generated from the BLOCK_A PARAMETERS attribute.

HART root_menu

PROFIBUS, PROFINET | Menu_Main_Specialist if exists or Menu_Main_Maintenance. These menus include
online and offline sub-menus.

4.3.2.2 Diagnostic Root Menu

The diagnostic_root_menu includes views that show the device state,
information and may include graphical views that show, for example, a vz

ailed diagnostic

4.3.2.3 Process variable Root Menu

The process_variable_root_menu includes views that show pfoce ents and set
points with their quality and important information for process op wple, ranges.

4.3.2.4 Device Root Menu

The device_root_menu includes features for a_d . c ifes can be split into
' L required if the number of
cturing are allowed on the

features is too small for splitting. Subx 3
t are underneath can be split

device feature menu. In case of such

runtime phase and e.g g i mation ahout last maintenance inspection.
4.3.3 Offline
The offline_root_ hy including e.g. data items and methods for offline

application- ifte_pars see 9.3. The menu can have offline methods, for example,
configuratien a

used (see Table™,).

Table 4 — Fall back alternatives for offline root menus

Communication profile Description of fall back alternatives
FOUNDATION fieldbus BLOCK_A PARAMETERS

HART MENU upload_variables

PROFIBUS, PROFINET | Table_Main_Specialist if exists or Table_Main_Maintenance

4.3.4 Example of EDD menu structure

The EDD example in Figure 1 includes additional menus that can be added to an EDD for PC
applications. These menus are additional to the existing menus for the applications. This
example is specific for a device with an interface according to HART. Examples for devices
with an interface according FOUNDATION fieldbus, PROFIBUS and PROFINET would be very

ith an
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MENU diagnostic root menu
{
LABEL "Diagnostics";
STYLE MENU;

ITEMS

{
status window,
self test

}

MENU status_ window
{
LABEL "Status";
STYLE WINDOW;
ITEMS
{
standard diagnostics page,
devspec diagnostics page

}

MENU standard diagnostics page
{

LABEL "Standard";

STYLE PAGE;

ITEMS

{

device status

}

}

MENU devspec diagnostics page
{
LABEL "Device Specific";
STYLE PAGE;
ITEMS
{
xmtr specific sta
xmtr_specific_statu

}

METHOD selftest@
{

LABEL "Self Tes
DEFINITION

LABEL "Maintegance
STYLE MENU;

ITEMS
{
device mode dialog,
teach_in
}
}
MENU device mode dialog
{
LABEL "Device Mode";
STYLE DIALOG;
ITEMS
{
mode_page
}
}

MENU mode page

{
LABEL "Process Variables";
STYLE PAGE;

/* not required to define STYLE in this case, */
/* because of default STYLE of the root menu */

/* menu: style=window */
/* method */

/* menu: style=page */
/* menu: style=page */

/* variafp g

/* not required to define STYLE in this case, */
/* because of default STYLE of the root menu */

/* menu: style=dialog */
/* method */

/* menu: style=page */
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ITEMS

{
transducer group,
function group

}

MENU transducer group
{
LABEL "Transducer";
STYLE GROUP;
ITEMS
{
trans_target mode,
trans_actual mode

}

MENU function group
{
LABEL "Function";
STYLE GROUP;
ITEMS
{
func_target_mode,
func_actual_mode

}

METHOD teach_in
{
LABEL "Teach-in";
DEFINITION
{
/* elided */
}
}

MENU process_variables roog

LABEL "Process Varimble
STYLE MENU;

process_vars_page

}

MENU process vars_page
{
LABEL "Process Variables";
STYLE PAGE;
ITEMS
{
pressure_group,
temperature_ group

}

MENU pressure_group

{
LABEL "Pressure";
STYLE GROUP;
ITEMS
{

pv_digital value,

/* menu: style=group */
/* menu: style=group */

/* variable */
/* variable */

/* variable */
/* variable */

roy €d to define STYLE in this case, */
e of default STYLE of the root menu */

style=window */
menu: style=window */

/* menu: style=page */

/* menu: style=group */
/* menu: style=group */

Documents

/* variable */
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pv_upper range value,
pv_lower range value

}

MENU temperature_group
{
LABEL "Temperature";
STYLE GROUP;
ITEMS
{
sv_digital value,
sv_upper range value,
sv_lower range value

}

MENU primary vars_window
{
LABEL "Primary Variables";
STYLE WINDOW;
ITEMS
{
pressure_chart_page,
temperature chart page

}

MENU pressure chart page
{

LABEL "Pressure";

STYLE PAGE;

ITEMS

{

pressure_chart

}

}

ITEMS

{
/* elided *
}

MENU device root menu
{
LABEL "Device";
STYLE MENU;

ITEMS

{
process related window,
device specific_window,
master reset

}

MENU process_related window
{
LABEL "Process Related";
STYLE WINDOW;
ITEMS
{

identification_ page,

CHART pressure_chart
{
/* elided */
}
MENU temperature t pPg
{
LABEL "Tempera®™irg
STYLE PAGE;
t art

/* variable */
/* variable */

/* variable */
/* variable */
/* variable */

/* menu: style=page */
/* menu: style=page */

/* chart */

/* not required to define STYLE in this case, */
/* because of default STYLE of the root menu */

/* menu: style=window */
/* menu: style=window */
/* method */

Documents
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output info page /* menu: style=page */
}

MENU identification page

{
LABEL "Identification";
STYLE PAGE;

ITEMS

{
tag, /* variable */
manufacturer, /* variable */
device type, /* variable */
device revision, /* variable */
descriptor, /* variable */
message /* variable */

MENU output info page

{
LABEL "Output Information";
STYLE PAGE;

ITEMS

{
range_values_group, /* menu: style=group *
sensor_limits group /* menu: style=gros

}

MENU range_ values_group

{

LABEL "Range Values";
STYLE GROUP;
ITEMS
{
pv_units,
pv_urv,
pv_lrv

}

MENU sensor_ limi ou
{
LABEL "Sensor
STYLE GROUP;
ITEMS

/* variable */
/* variable */
/* variable */

MENU device_ spect

{
LABEL "Device Specific";
STYLE WINDOW;

ITEMS

{
identification page, /* menu: style=page */
calibration page /* menu: style=page */

}

MENU calibration page

{
LABEL "Calibration";
STYLE PAGE;

ITEMS

{
sensor limits group, /* menu: style=group */
sensor_trim group /* menu: style=group */

}

MENU sensor_trim group

{
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LABEL "Sensor Trim";
STYLE GROUP;

ITEMS

{
upper sensor trim point, /* variable */
lower_sensor_ trim point, /* variable */
sensor trim /* method */

}

METHOD master reset

{
LABEL "Master Reset";
DEFINITION

{
/* elided */

) N

Figure 1 — EDD example of root menus

4.3.5 User interface

4.3.5.1 Diagnostics

Figure 2 shows an example of an EDD application for '|||o
AN

Application

Device Diagnostics Maintenance  Process V

Self Test

9,

ore Status Available
Analog Output Fixed

[] Analog Output Saturated
X L [] Primary Variable Out of Limits
[] Non-Primary Variable Out of Limits

[ OK ] [ Cancel

Figure 2 — Example of an EDD application for diagnostics
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4.3.5.2 Process variables

Figure 3 and Figure 4 show examples of EDD applications for process variables.

Application B IE

Device Diagnostics Maintenance  Process Variables

Primary Variables

Overview IZ]
Process Variables

Pressure Temperature

Digital Value:
Upper Range Value:

100.0 psi

Lower Range Value:
[10.0 | psi

Digital Value:

Applicatior
Device Diaghg
Ove

Primary Variables

Primary Variables

| Temperature |

100.0 psi

10.0 psi

i oK ] [ Cancel

Figure 4 — Example of an EDD application for primary variables
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4.3.5.3 Device features

Figure 5, Figure 6 and Figure 7 show examples of EDD applications for device features.

Application E] @

Device Diagnostics  Maintenance  Process Variables
Device Specific
Master Reset

Process Related @

[ Identification | Output Information

Range Values Sensor Limits
Units
psi v
Upper Range Value: Upper Sensor Limit:

100.0

Lower Range Value:

Applicaticn
Device Diag vostics

Process Rela ted
Device Specific

Device Specific

| Identification | Calibration

Sensor Limits Sensor Trim
Units: Upper Trim Point:
s E
Upper Sensor Limit: Lower Trim Point:

Lower Sensor Limit:

l OK J [ Cancel

Figure 6 — Example of an EDD application for device features
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Application E] E

Device Diagnostics Maintenance  Process Variables

0

Teach-in
Device Mode m
] Mode |
Transducer Function
Target: Target:
Auto v Auto ~
Actual: Actual:

(oo o]

AN

Figure 7 — Example of an

4.4 Containers and contained items
4.41 Overview

The user interface e
consists of two conce
e containers; a§>

e contained item

simple user interface model. The model

Contained items ins
text.

de e.g. variables, methods, edit displays, graphs, charts, images, static

4.4.2 Containers
4.4.2.1 Permitted and default STYLEs
Table 5 defines permitted user interface items in containers, substitutes and default STYLEs

are not defined. If the style of a menu is not defined, then a default style may be used
depending on the menu where the menu is contained and the content of the menu.

The default style of a menu that is not contained in a menu has the style TABLE. The HART
root_menu is shown as a parameter table.
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o |If the ACCESS online or offline of a contained MENU is different to the access of the
container, the EDD application shall use STYLE WINDOW in a window otherwise shall use
STYLE DIALOG.

Table 5 — Permitted contained items and default STYLES

Container Permitted contained items Default STYLE of
contained items, used if
STYLE is not defined
g|los |2 (e [zm sz ce | ooz |2 |2 (B @RMO (DO
TI22(3|8|8[72 |32 |228| 2225 |2 |T |5 LR T
cloB |mlc(Rm] Zfzme]| = Tzl lez|efg c| =
o2 T ol @B ] X Mg lo|zlm 2| 2
= » | @8 - x |O m z > /(\
: 5 |m|z3 > = o
- [=Ne) ~ X
&N
MENU X X D [D |2 |X 7 |2 2 2 2 X [X |6 6 NU vf SRYLEWENU, if
o data item is.in the menu.
\DI LOG, if ahy data item is
ch me
DIALOG, |x [4 [x [x £ |x 8\ AGE
WINDOW
PAGE X |4 D X 4 ~3\ G\BOUP
GROUP |X |4 1 A 3 GROUP if the parent of the
> parent GROUP is not of
STYLE GROUP.
\ DIALOG rendered as button
if the parent of the parent
GROUP is of STYLE
GROUP.
TABLE 4 |D D (D 4 16 6 TABLE
Key
X Allowed.
D Default STYLE TYLE of submenu if not defined”).
1 Only one sublevel j y contain a GROUP but this GROUP shall not contain GROUPs,
COLLECTIONS g
2 Shall be rende
3 Shallb
4  Shall bexendered as butionOr hyperlink.
5 Shall be rendered as bptton, hyperlink or inline.
6 Shall be rendered as a line or ignored.
7 Shall be rendered as button, hyperlink or ignored.
8 SEPARATOR shall be treated as COLUMNBREAK.

4.4.2.2

Menu

A menu of STYLE MENU takes the form of a drop-down menu, a pop-up menu or a navigation

bar.

4423

Window

A menu of STYLE WINDOW takes the form of a modeless window.
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44.2.4 Dialog

A MENU of STYLE DIALOG shall be a modal window. If a dialog contains a subordinated
window, the EDD application shall manage the window as a modal subdialog.

4.4.2.5 Table

A menu of STYLE TABLE shall be rendered as a table. Each item shall be represented as one
or multiple rows, e.g. ARRAYs. The submenus build a hierarchy, which shall be shown.

The STYLE attribute (STYLE = TABLE) should be defined only on the root menu of a
hierarchy.

4.4.2.6 Page

A menu of STYLE PAGE within a WINDOW or DIALOG shall be rende

a

s horizontal

The EDD application shall interpret ROWBREAKS or other ite
separations.

COLUMNBREAKs and SEPARATORSs between pages s

4.4.2.7 Group

When the button o

the calling dial
Within a GROUI<§

the GROUP indicates

ample, “Analoglnput 1”. Often the same string is also

used in the labgls\O ] ms, for example, “Analoglnput1_StaticRevision” or
“Analog Input order to avoid this duplication of information, the EDD
developer mé » \ oms of a GROUP in a COLLECTION in order to override the
original lak metefs are to be referred to in a GROUP the parameters can be
reference the. COMLECTION; in other cases, especially without additional semantic
context, the~paraweter be referenced directly.

Figure 8 shows an
GROUP.

DD example with COLLECTION MEMBERS within a MENU of STYLE
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VARIABLE ail strev

{
LABEL "Analog Input 1: Static Revision";
TYPE INTEGER (4) ;

}

VARIABLE ail blomo

{
LABEL "Analog Input 1: Block Mode";
TYPE INTEGER(1);

}

MENU ail group double /* Leads to double display of */
{
LABEL "Analog Input 1";
STYLE GROUP;
ITEMS
{
ail strev,
ail blomo

}

COLLECTION ail groupcol
{
MEMBERS
{
strev,ail strev,"Static Revision";
blomo,ail blomo, "Block Mode";

}

MENU ail group single
{
LABEL "Analog Input 1";
STYLE GROUP;
ITEMS
{
ail groupcol.strev,
ail groupcol.blom

How a cgntaj S soptained items is described in 4.4.3. All containers render
contained ife i he same way. Contained items, such as methods, variables and others,
have a LA order not to disturb the layout of the EDD application, for example,

with oversizethbuttons for methods, the EDD developer should not use very long strings for
LABELs. For thisTeason, some EDD applications may truncate these labels.

4.4.3.2 Methods
A method should be rendered as a button or a hyperlink. The LABEL of the corresponding

METHOD should appear on the button or as the hyperlink text. When the button or hyperlink
is pressed, the corresponding METHOD should be executed.

4.4.3.3 Variables
4.4.3.3.1 General

The label, value and, if defined, the units of the variable should be displayed in a manner
consistent with the definition of the corresponding VARIABLE.
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The general handling of variables are as follows.

e HANDLING = READ or the menu item attribute is READ_ONLY: the value of the variable
should not be editable.

e CLASS = DYNAMIC: the value should be updated continuously with current read values
from the device.

4.4.3.3.2 Variable of TYPE BIT_ENUMERATED

Multiple bits can be packaged in a single-bit enumerated variable. Each bit could have a
distinct meaning. It is possible to display each bit separately and, in addition, to display the
whole BIT_ENUMERATED variable. BIT_ENUMERATED variables may be displayed as
checkboxes.

In case of showing a bit of a BIT_ENUMERATED variable, the varia
extended with a mask in square brackets and the LABEL of the vari

Figure 9 shows an EDD example for displaying single bits of a gﬁ\i

VARIABLE varl

{ \\\::§\
LABEL “WVar 17;
TYPE BIT ENUMERATED
{
{ Ox1, “Bit 07},
{ 0x2, “Bit 17},
{ 0x4, “Bit 2"}
}

}

MENU diagnostic_info
{
LABEL “Diagnostic”;
ITEMS

varl [0x1]]
varl[0x2]
va, x4

~ 0~

Full document details: IEC 61804-4 2015
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VARIABLE varl
{
LABEL “WVar 17;
TYPE BIT ENUMERATED
{
{ O0x1, “Bit 07},
{ O0x2, “Bit 17},
{ 0x4, “Bit 2"}
}
}

MENU varl group

{
LABEL varl.LABEL;
STYLE GROUP;

ITEMS

{
varl[0x1], // Bit O
varl[0x2], // Bit 1
varl[0x4] // Bit 2

}

MENU diagnostic_info

{
LABEL “Diagnostic”;
STYLE PAGE;

ITEMS
{
varl, // all bit should be s
COLUMNBREAK,
varl[0x1], // Bit O
varl[0x2], // Bit 1
varl[0x4], // Bit 2
COLUMNBREAK,

varl_group

Figure 1 i i i its’ of BIT_ENUMERATED

Figure 11 shows how t of\the\Figure 10 EDD example in an EDD application may
appear.

v Bit0 VEFS

W Bit 1 =i

[ Bit2 [~ Bit1
 Bit2

Figure 11 — Example of an EDD application for a variable of type BIT_ENUMERATED

4.4.3.3.3 Variable of TYPE INDEX

When a VARIABLE of type INDEX is presented to the user, the EDD application shall
determine the text that shall be displayed by following rules:
1) if the description in the referenced ELEMENTS exist then this shall be displayed else;
2) if the LABEL of the variable exist then this shall be displayed else:
3) the LABEL of the array shall be displayed with the numeric value of the INDEX e.qg.
myarray[3].

If the INDEX value is out of range of the related array, a text should inform the user that the value is
out of range.

If the variable is editable, it should be presented as a combo box. Documents
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4.4.3.4 Records and collections

RECORDs and COLLECTIONs shall be displayed as MENU with STYLE GROUP.
COLLECTIONSs can contain COLLECTIONSs. This is handled like nested groups (see 4.4.2.7).
The rules about nesting groups apply also in this case.

4.4.3.5 Arrays and lists

Value arrays, reference arrays and LISTs shall be rendered as a scrollable area within the
container. The item LABEL shall always be visible.

NOTE HART does not support arrays and lists references in containers.

4.4.3.6 Edit displays

text.

as a modal window. The content of an EDIT_DISPLA
EDIT_ITEMS. The EDD application shall display item
items of EDIT_ITEMS. The DISPLAY_ITEMS shg
EDIT_ITEMS shall be handled like ITEMS from a ME

4.4.3.7 Graphs

definition of the
efined in 4.5 and IEC 61804-3 for

A graph should be displayed in a
corresponding GRAPH. Refer to th¢
information on the affect of the WIDTH

4.4.3.8 Charts

A chart should di definition of the
corresponding <
information on theafféct

IEC 61804-3 for

menu item | NE qualifier. The EDD application shall insert a ROWBREAK above the
IMAGE, if items eXxistg’before the IMAGE and insert a ROWBREAK below the IMAGE, if items
exists after the IMAGE.

The EDD application shall scale down an IMAGE with a menu item INLINE qualifier if the
IMAGE width is larger than the column width in which the IMAGE is contained.

The EDD application shall not scale up an IMAGE.
The EDD application shall keep original aspect ratio of IMAGEs.

4.4.3.10 Static text

The text that is referenced by the MENU should be displayed. The text will be wrapped in
multiple lines, if the text is longer than the width of dialog, window, page, group, or column.
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44311 Grid

The LABEL of the grid is shown at first and below the grid area with the width of the dialog,
window, page, group, or column and the height that is needed to show the data or what is
available on the screen. Scroll bars are used to scroll the grid area, if the width or height is
too small to show the complete data.

4.5 Layout rules
4.5.1 Overview

Layout rules are rules that the EDD application shall follow for arranging the content of
windows and dialogs on the display.

The ITEMS of a container shall be displayed in the same orde e ¢ EDD. The
contents of the container should be organized starting at tb : e container.
The items shall be displayed vertically down the contairer. a\{ 3 LUMNBREAK is

encountered, a new column shall be created. The fg a displayed in the
next column starting at the top of the container. THis precess_con{j s until all items have
been displayed. Column breaks shall only when™>a COLUMNBREAK is
encountered. The EDD application sha intps breaks on its own.

then these additional
relation.

4.5.2 Layout r;e

VARIABLE, CHAF

attribute define umns of display. The HEIGHT attribute defines the vertical

size of the displa . of the minimum height for a standard input field, see Table 6.

The defa > and HEIGHT is MEDIUM for CHART, GRAPH, GRID;
‘ A 5 height, and width.

The width of the™EDD japplication should be split in up to a maximum of 5 columns depending
on the number of COLUMNBREAKs and the WIDTH of the containers. Columns that would
span to a column higher than the 5" column shall be moved to the next row through an
implied ROWBREAK.

An implied ROWBREAK has the same behaviour as an explicitly defined ROWBREAK.

The WIDTH and HEIGHT attribute of a container defines how many columns the container
spans and the height in multiples of minimum height possible for a simple field e.g. variable,
constance string, menu and method reference, see Table 6.
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Table 6 — WIDTH and HEIGHT span and applicability

WIDTH and HEIGHT Value

WIDTH

HEIGHT

Applicability

XXX_SMALL

=N

VARIABLE

XX_SMALL

CHART
GRAPH
GRID
VARIABLE

X_SMALL

CHART

GRAPH

GRID
RIABLE

SMALL

~

S

HA
RAPH
G
RIABLE

MEDIUM

~5

/
{

CHART
GRAPH
GRID
VARIABLE

LARGE

»

%

N/

CHART
GRAPH
GRID
VARIABLE

AN

AN
D RN
N

11

CHART
GRAPH
GRID
VARIABLE

I\

XX_LARGE 5\>

13

CHART
GRAPH
GRID
VARIABLE

N\
4.5.3  Layout tules’for COLUMNBREAK and ROWBREAK

4.5.3.1 Layout for protruding elements

The EDD application shall insert all the menu items in a single column one after the other until
it encounters a COLUMNBREAK. The COLUMNBREAK will cause the next menu item to be
inserted in the highest row in the next column. If there is a menu item occupying a region of
space in the next column, then the menu item will be inserted in the row immediately below
the occupying menu item. See Figure 12 for EDD source code example and Figure 13 for the

corresponding layout.
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MENU protruding elements
{

LABEL "protruding elements";

STYLE WINDOW;

ITEMS

{
Elementl,
Element2,
Element3,
Elementd4,
SmallGraph5, //WIDTH SMALL (2 columns), HEIGHT SMALL (7 heigth units)
Element6,
Element7,
Elements8,
COLUMNBREAK,
Element9,
Elementl0,
Elementll,
COLUMNREAK,
Elementl2,
Elementl3,
Elementl4,

} } (\
~N

Figure 12 — EDD source code for layout for profruding elements.example

(o
A\ %
N ;

the lowest row in the 1% column (it acts as a carriage return). The ROWBREAK shall also
produce a horizontal barrier so that any further COLUMNBREAK will prevent a menu item
from being inserted above this line. See Figure 14 for EDD source code example and
Figure 15 for the corresponding layout.
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MENU Figl3
{

LABEL "Figl3";

STYLE WINDOW;

ITEMS

{
Elementl,
Element2,
Element3,
COLUMNBREAK,
Elementd4,
Element5,
Element6,
Element7,
ROWBREAK,
SmallGraph8,
Element9,
ElementlO,
Elementll,
COLUMNBREAK,
Elementl2,
Elementl3,
Elementl4,
COLUMNREAK,
Elementl5,
Elementl6,
Elementl7,

//WIDTH SMALL, HEIGHT SMALL, occupies 2 columns

}

[

o
%

> B cB

Figure 14 — EDD source code for IW@@Z&MMWS example
AN

igure 15 — Layout for partially filled rows

Figure 17 shows that menu items in the rows with two columns (rows 1 and 3) have expanded
cell space available such that the row takes up the same width as the rows with three

columns. Figure 16 shows the corresponding EDD source code example.
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MENU partially filled rows
{

LABEL "partially filled rows";

STYLE WINDOW;

ITEMS

{
Elementl,
Element2,
COLUMNBREAK,
Element3,
Elementd4,
ROWREAK,
Element5,
Element6,
COLUMNBREAK,
Element7,
Element8,
COLUMNBREAK,
Element?9,
Elementl0,
ROWBREAK,
Elementll,
Elementl2,
COLUMNBREAK,
Elementl3,
Elementl4

Figure 16 — EDD source code for Iayoutf r pantially fil

s example

R

7
/

x)zi (“\\ AN ;};ﬁ

_,E\\/

v in the next column.

Full document details: IEC 61804-4 2015
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MENU layout for oversized_elements
{
LABEL "layout for oversized elements";
STYLE WINDOW;
ITEMS
{
Elementl,
Element2,
Element3,
COLUMNBREAK,
Elementd4,
Element5,
Element6,
COLUMNBREAK,
Element7,
Element8,
Element9,
COLUMNBREAK, //Results in implied ROWBREAK
MediumGraphlO //WIDTH MEDIUM, HEIGHT MEDIUM, occupies 3 umns

) AN

O\ X

Figure 18 — EDD source code for layout for oversized el QYX }ie/

dw in the next column. If the menu item resides in a nested menu
hen the item will remain inside the parent menu. See Figure 20 for EDD
and Figure 21 for the corresponding layout.

source code examp
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MENU layout for columns_ in stacked group
{
LABEL "layout for columns in stacked group";
STYLE WINDOW;
ITEMS
{
Elementl,
Element2,
Element3,
Elementd4,
GroupWithThreeColumns5,
COLUMNBREAK,
COLUMNBREAK,
COLUMNBREAK,
Element6,
Element7,
Element8,
Element?9,
ElementlO,
Elementll,
Elementl2,
Elementl3

Figure 20 — EDD source code example for a Iayouth\é group
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MENU layout for_ columns_in_stacked group with_a graph
{
LABEL "layout for columns in stacked group with a graph";
STYLE WINDOW;
ITEMS
{
Elementl,
Element2,
Element3,
Elementd4,
GroupWithTreeEllementsOneColumnsBreakChartWidthSmall,
COLUMNBREAK,
COLUMNBREAK,
COLUMNBREAK,
Element8,
Element?9,
ElementlO,
Elementll,
Elementl?2,
Elementl3,
Elementl4,
Elementl5

, N

Figure 22 — EDD source code for lay c §hs
with GRAPHSs in stacked grou a

NG

Group CHART/ GRk«PH (7T sm@@ey X_SMALL)

N CB L~ ]

The simplest layout is a list of variables, methods, edit displays, static text, graphs and

charts.

MENU overview window

{
LABEL "Overview";
STYLE WINDOW;

ITEMS

{
primary variable, /* variable */
upper range value, /* variable */
lower_ range value, /* variable */
master reset, /* method */
self test /* method */

Figure 24 — Example of an EDD for an overview menu
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The EDD in Figure 24 displays the items vertically in a window. The items are displayed
starting at the left side of the screen and take up as much of the window as needed, see
Figure 25.

Overview

Primary Variable: | 13.48 psi

Upper Range Value: | 20.00 psi

Lower Range Value: | 10.00 psi
Reset... d
Test...

>

)

Figure 25 — Example of a

4.5.4.2 Multi-column and -row layo

Multiple columns of variables, methods, gr%i

see Figure 26. <\ /\
MENU overview page N \\\\\_/)
{

LABEL "Overview';
STYLE PAGE;
ITEMS

{

*Nfariable */
variable */

7* variable */

/* variable */

/* column break */

/* variable */

/* variable */

/* variable */

/* variable */

upper_range

Figure 26 — Example of an EDD using COLUMNBREAK

A COLUMNBREAK in Figure 26 is used to indicate a column break. All of the elements
preceding the COLUMNBREAK will be placed in one column and all the elements following
the COLUMNBREAK will be placed into the next column, see Figure 27.
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Overview ]

Upper Range Value: IZO— psi Tag: W
Lower Range Value: Ilo— psi Units: psi LI
Upper Sensor Limit: |100 psi Damping: Ils— sec
Lower Sensor Limit: IO— psi Transfer Function: |Linear LI

A ROWBREAK in Figure 28 is used to place the following menu ifem omthe left

side, see Figure 29.

MENU overview page
{
LABEL "Overview";
STYLE PAGE;
ITEMS
{
tagl
ROWBREAK,
range_values,
COLUMNBREAK,
sensor_ limits,
ROWBREAK,
units,
damping,
transfer function
COLUMNBREAK

|
MENU range values ::

LABEL "Range
STYLE GROUP;
ITEMS

/* variable */
/* variable */

MENU sensor_ limits
{
LABEL "Sensor Limits";
STYLE GROUP;

ITEMS

{
upper sensor limit, /* variable */
lower_sensor_ limit, /* variable */

Figure 28 — EDD example for an overview window
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Figure 29 shows the result of Figure 28 in an EDD application. Blue dashed boxes show the
available space.

PIC1023

0

Figure 29 — Example of i érview window

4.5.4.3 In-line graphs and charts

Graphs and charts may appear with
Figure 30 and Figure 31. z\(-\

MENU overview page \\\\_//
{
LABEL "Overvi ;
STYLE PAGE;
ITEMS
{
primary vgfi /% variable */
upper_ran ¢ * variable */

lower /* variable */
COLUMNBRE /* column break */

/* graph */
AN
\F\iwéw — Example of an EDD for in-line graphs and charts

t like variables and methods, see
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Overview ]

Primary Variable: I 17.45 psi 30
Lower Range Value: | 10.00 psi 20
/\/_\/-\/\/‘
Upper Range Value: |20.00 psi 10
0
1 15 ;\ 4&

If a graph or chart has with a WIDTH attribute that is egu » SMALL, SMALL
or MEDIUM, it shall be displayed within the colur 9 equals LARGE,
X_LARGE, or XX_LARGE the description in 4.5.4.4 §

4.5.4.4 Full-width graphs and chdrt

Graphs and charts may also span multiple_ columxs, see Figure’32 and Figure 33.

GRAPH pv_graph

{ NV
WIDTH MER %
HEIGHT MEDIN
}
MENU overview pa
{

variable */
column break */
variable */
column break */
variable */

graph */
reload pv wraph, /* method */
COLUMNBREAK, /* column break */
save_pv_graph /* method */

Figure 32 — Example of an EDD for full-width graphs and charts
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Overview ]

PV: | 17.45 psi LRV: | 10.00 psi URV: | 20.00 psi

30
20
10
0
0 15
Reload...

into another set oico
NOTE There are three’co

4.5.4.5
Containers ca : other containers. Figure 34 and Figure 35 show an example
of a page ad Withim& window and of two groups that are nested within the page.
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MENU overview window
{
LABEL "Device Overview";
STYLE WINDOW;
ITEMS
{
overview page /* page */
}
}
MENU overview page
{
LABEL "Overview";
STYLE PAGE;
ITEMS
{
range values, /* group */
sensor limits, /* group */
COLUMNBREAK, /* column break */
tag, /* variable */
units, /* variable */
damping, /* variable */
transfer function /* variable */

}
}
MENU range_values

{

LABEL "Range Values";
STYLE GROUP;
ITEMS

{
upper range value, * va'iaglb x|
lower range_value ¢ vardable ¥
}
}
MENU sensor limits
{
LABEL "Sensor Limits"jg
STYLE GROUP;
ITEMS
{

upper sensgx li /*
lower_sen
}

variable */
variable */

/*

R

Figure 35 — Example of an EDD application for nested containers

AA

Full document details: IEC 61804-4 2015

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/iec-61804-4-2015
http://www.avadocuments.com/doc/iec-61804-4-2015

- 44 — IEC 61804-4:2015 © IEC 2015

4.5.4.6 Edit displays

EDIT_DISPLAYs can be referenced in containers. When an edit display appears in a
container, it shall be represented as a button or hyperlink. When the button is activated, a
dialog that displays the contents of the edit display shall appear, see Figure 36 and Figure 37.

The OK and Cancel buttons are not in scope of this specification.

MENU overview window
{
LABEL "Device Overview";
STYLE WINDOW;
ITEMS
{
overview page /* page */
}
}
MENU overview_page
{
LABEL "Overview";

STYLE PAGE;

ITEMS

{
tag, /* variable */
units, /* variable */
damping, /* variable */
transfer function, /* variable
range values /* edit dz

}
}
EDIT DISPLAY range values
{
LABEL "Range Values";
DISPLAY ITEMS
{
upper sensor limit,
lower sensor limit
}
EDIT_ ITEMS
{

upper range va * varjable */
lower_range va ue, * Variable */
units variable */
}
} ::

Exa \i/of an EDD for EDIT_DISPLAYS

Range Values

Device Overview Upper Sensor Limit: 100 psi

Lower Sensor Limit: ¢ psi

Tag: PT-101 Upper Range Value: IZO— psi
Lower Range Value: 10 psi

Units: psi
Units: psi LI
Damping: Ilsi
oK | Cancel |

Transfer Function: |Linear I

Range Values...

Figure 37 — Example of an EDD application for EDIT_DISPLAYs Documents
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4.5.4.7 Images

Images can also be placed in containers. If an image is referenced with a menu item INLINE
qualifier, the image is displayed within the current column of the container, see Figure 38 and
Figure 39. Otherwise, the image is displayed across the width of the container.

MENU overview page

{
LABEL "Overview";

STYLE PAGE;

ITEMS

{
voltage, /* Reference to an image */
ramp_ start, /* variable */
ramp_end, /* variable */

COLUMNBREAK,
logo (INLINE) /* Reference to an image which is displaiz?\fgzzgg\<<g\\
}
! A N

Figure 38 — Example of an EDD for image

Overview

Voltage / V

A
4
\ logo.gif

/

é
v
°
®
>
a

Company
Logo

4.5.5
4.5.5.1
To control the appearance of user interface elements, the EDDL has different possibilities:

e the attribute VISIBILITY;
e conditional expressions on the MENU ITEM,;
e the attribute VALIDITY.

4.5.5.2 VISIBILITY

The attribute VISIBILITY of the basic constructs (e.g. MENU, VARIABLE, IMAGE, GRAPH,
CHART, GRID) allows controlling the appearance of user interface elements. The values
TRUE or FALSE of VISIBILITY are meant to be evaluated dynamically depending on
VARIABLE values.

In case of a MENU, VISIBILITY of the child MENU does not affect the screen layout of the

MENU. In the screen layout of the MENU, the same space is reserved as if the chiid MENU is
shown. ocuments

Document Sharing Hub
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4.5.5.3 Conditional expressions in MENU ITEM

Conditional expressions in the MENU ITEM list allow controlling the screen layout. In the
screen layout, no space is reserved if an element is not shown.

4554 VALIDITY

The attribute VALIDITY of the basic constructs (e.g. MENU, VARIABLE, IMAGE, GRAPH,
CHART, GRID) allows controlling the appearance of user interface elements. The values
TRUE or FALSE of VALIDITY are meant to be evaluated dynamically depending on
VARIABLE values.

VALIDITY does affect the screen layout. In the screen layout, no space is reserved if the
element is not valid.

NOTE Communication is influenced by VALIDITY, see Clause 10.

4.6 Graphical elements

4.6.1 Overview

sophisticated devices.

Of course, these constructs can be use
has complete control over the conten
constructs are to be used.

To address the needs o &s support for the following capabilities was

added:

e graphing; Q
e charting;
e pictorial contenty

e tabular data.

EDDL support i phical data visualizations. These are GRAPH and CHART. A
i : i ctual values and a GRAPH is used to display stored data that may
be read f 2 or persistent storage. One of the common uses is to compare a
waveform from_ the\ device to a reference waveform or waveform from a specific
date/operation, which/is stored by the EDD application. The main difference between both
constructs is that the EDD application handles the data of a CHART, and for a GRAPH the
EDD itself defines, reads and updates the data. Methods for data handling are optional for
CHARTSs but they are typically needed for GRAPHs.

A GRAPH contains a list of WAVEFORMs that are plotted together. The GRAPH may be
referenced from a MENU or from within a METHOD. WAVEFORMs have a minimal number of
mandatory attributes in order to allow a graph to be easily produced by the EDD developer.
For those wanting more control, a wide range of optional attributes is available (display size,
axis, key points, etc.).

These constructs are particularly useful for plotting valve signatures and radar signals. Both
data from the field device and data stored by the EDDL application may be plotted on the
same GRAPH. For example, data from the field device can be specified in one WAVEFORM
and persistent data from a FILE in another WAVEFORM. The two WAVEFORMs can be
plotted on the same GRAPH.
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While a GRAPH is a snapshot of the device or process properties, a CHART provides a view
of a time varying trend. A CHART has SOURCEs that are sampled periodically. STRIP,
Sweep and SCOPE style plots are supported so as to show trends over time. Horizontal,
vertical, and gauge types allow graphical presentation of a single instantaneous value.

For some devices, the condition and performance cannot be determined empirically. For these
devices, the relative performance is the indicator of the condition of the device. The FILE
construct allows access to device data stored by the EDDL application. The EDD specifies the
data, which is to be stored with a similar syntax to COLLECTION. The EDD developer defines
the data to be stored in any combination of VARIABLEs, ARRAYs, COLLECTIONS, or LISTs.

The LIST construct was added to improve language flexibility when specifying persistent data
stored in a FILE. The LIST is a variable length array. Data can be added to.or removed from

COLLECTION, MENU).

Subclause 4.6 provides guidance and expectation
constructs for graphical representations.

4.6.2 Graph and chart

4.6.3 Common attributes

4.6.3.1 Sizes

window rendered by the E plication, aid WIDTH do not provide absolute values
for the graph window, |k W 3 of values from XX_SMALL to XX_LARGE.
The EDD applicatjon is actual graph window size. The EDD appllcatlon
should render Ts a . k fer to the same HEIGHT or WIDTH value of the
same proportion. T He defa atti EIGHT and WIDTH is MEDIUM, see Figure 40. The

EDD application s Id c M A s’and GRAPHSs that have the samé HEIGHT or WiDTH
with the same pr@poxti

\\ S
N Graph1
\\ < HEIGHT MEDIUM
7’| Graph2 < HEIGHT SMALL
F N

L— WIDTH MEDIUM

Figure 40 — HEIGHT and WIDTH attributes for CHART and GRAPH

4.6.3.2 Line characteristics

The LINE_TYPE attribute defines categories for display attributes for WAVEFORMSs that are
rendered on GRAPHs and SOURCEs that are rendered on CHARTs. Such display attributes
may include colour and line styles (dash, dotted, etc.). The EDD application may provide user-
configurable attributes for each LINE_TYPE. WAVEFORMs and SOURCEs with the same
LINE_TYPE attribute should be rendered with the characteristics. Categories exist for data
that are classified with DATA 1 to DATA 9, limits and TRANSPARENT, which only provides
the display with the values and does not provide the connecting line. Documents
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The EMPHASIS attribute is used to differentiate between one or more SOURCEs or
WAVEFORMs on a given CHART or GRAPH. By default, the WAVEFORM or SOURCE with
the EMPHASIS attribute that is set to TRUE should be displayed with a larger weight (see
Figure 41). The EDD application may provide user configurable attributes for EMPHASIS.

« EMPHASIS FALSE
- EMPHASIS TRUE
Figure 41 — EMPHASIS attribute to differentiate one or more SOUR FORMs

4.6.4 CHART
4.6.4.1 Overview

A CHART is used to display continuous data values, 2
to display a dataset. The chart supports multiple d
can be defined for data retrieval, scrolling and zoog

RAPH, which is used
piple Y-axes. Methods

A chart can b
as a chart wi
default is

ys. It can be shown as a horizontal or vertical bar chart,
dated waveforms or as a gauge. If the type is not defined, the

4.6.4.2.2

The actual visual eterient of a gauge is decided by the EDD application. A CHART with a type
GAUGE can have only one data source.

4.6.4.2.3 HORIZONTAL_BAR
The actual format (visual elements) of the display is decided by the EDD application. This

type dictates a horizontal bar graph type of display. This type of display can have multiple bar
charts (SOURCE). A bar chart is displayed for each variable.

4.6.4.2.4 SCOPE
In SCOPE, when the source values reach the end of the display area of the CHART, the

display area is erased. The new source values are once again displayed, starting at the
beginning of the display area. This type of display can have multiple SOURCE definitions.
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