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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 InqtermatiomatEtectrotechmicar-Commmissiom(HEC)Tsawortdwide orgamizationm for stafdardizatiomrtpmprising
all ngtional electrotechnical committees (IEC National Committees). promote
interngtional co-operation on all questions concerning standardization in the electyicaNan ic[fields. To
this ephd and in addition to other activities, IEC publishes International Standa i ifications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides ; as “IEC
Publigation(s)”). Their preparation is entrusted to technical committees; an hterested
in thd subject dealt with may participate in this preparatory work. I and non-
governmental organizations liaising with the IEC also partlmpate in this repar o bs closely
with the International Organization for Standardization (ISO) i determined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matte 2 ]S possible, an intgrnational
consehsus of opinion on the relevant subjects since eac i { 3s representatiof from all
interegted IEC National Committees.

3) IEC Plublications have the form of recomm National
Comnlittees in that sense. While all reasehab nt of IEC
Publidations is accurate, IEC cannot be r for any
misinterpretation by any end user.

4) In order to promote international uniformi blications
transp vergence
betwep indicated in
the lafter.

5) IEC it onformity
assesp e for any
servicp

6) All us

7) No liapili perts and
memb S Natlonal Commlttees for any personal injury, property damage or
other fees) and
expen pther IEC
Publig

8) Attent ications is
indisp

9) Attent subject of
patentri

Internat onaI Standard IEC 61804-4 has been prepared by subcommittee 65E: Devices and

integratter—r—enterprise—systems—eof 1EC—technical—eommittee—65—Industrial-process

measurement, control and automation.

This first edition cancels and replaces

constitutes a technical revision.

IEC TR 61804-4 published in 2006. This edition

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

New

paragraph:

— EDDL data description
— EDDL METHOD programming and usage of builtins

— Edit session

— Offline and online configuration
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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.

A list of all parts in the IEC 61804 series, published under the ge
(FB) for|process control and electronic device description languag
the IEC [website.

Future gtandards in this series will carry the new general tifle as_&i
standards in this series will be updated at the time of the-ne i

The cormmmittee has decided that the contents of this publication wi
the staljility date indicated on IEC web,site und :

to the specific publication. At this date
e reconfirmed,

e withdrawn,

e replaced by a revised gdition,

e amepded.

existing

ed until
related

IMPORTANT - Th
that it contaips

colourn printer.

on the cover page of this publication indicates
hich) are considered to be useful for the gorrect
understanding ‘of its ‘content ers should therefore print this document u

sing a
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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 meetfoundation rngiefr:\finn rnquirnmnnfe

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

This part of IEC 61804

e contpins an overview of the use of EDDL;
e proyv
e shoV

e shoy

This pa e EDDL
specific

Instructi rformed
without he FILE
constru he FILE

constru base, a

flat file,

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

Part 4: EDD interpretation

1 Scope

This part of IEC 61804 specmes EDD mterpretatlon for EDD appllcatlons and EDDs to support

EDD int use the
EDDL c ations of
the EDD. erability

and impfrove EDD portability between EDDL applications.

2 Normative references

The follpwing documents, in whole or in part, are normati = i ent and
are indigpensable for its application. For dated refergnces, wvql e edition C|ted apphes For
undated references, the Ilatest edition of the ihng any
amendnpents) applies.

IEC 617

IEC 617 fieldbus
profiles

IEC 618 ncept
IEC 618 $cription
languag

IEC 618 $cription
languag

ISO/IEQ ding of
continugq

ISO/IECt5948, fnformationm techimofogy — Computer graptiics 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
containeditem
user intg¢rface elements that can be contained in containers

Note 1 tolentry: Contained items can include variables, methods, graphs, charts, {magesy statis’te

3.1.4
device gdeveloper
individupl or team that develops a device and an EDD tha

3.1.5
handheld
device

3.2 T

3.21
channe
connectjon to a process tRK

3.2.2
compolent
softwareg or hard j

Note 1 to
support o

nent may

basic d¢g

Note 1 tolentry: ;Ani 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
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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 Clonventions

There ekists some differences using and interpreting EDDL based @ ication
network| and device model. The different communication netwse part of
IEC 61804 are:

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

e FOUNDATION fieldbus (according to IEC 61784-

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

e PRQFINET (according to IEC 61784~%

EDD exgmples in this standard show paxrts o .

EDDL Keywords are written in upper item is
meant the keyword is writteq in up b added with a lower case ‘s’ for ¢xample
VARIABLES.

The caplitalized word B

EXAMPLE Builtin Met' S

4 ED

41 O

Most E andheld
applicat ications
can only di small amount of information at any given time. On the other hand, PC
applicat r 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_Taop* MENU Handheld root meny i CK_A
MENU_ITEMs for FOUNDATION fieldbus
devices e.g. Me ToB_\TB

4.3 Menu conventions for PC-based applications
4.3.1 Overview
EDD applications use special menus in the EDDs to device.
Such menus are defined for diagnostic, process offline
configunation. Table 2 defines identifiers for the d|ffre \ i $TYLEs.
The default STYLE is used by the EDD appllcatl e f attri i ingd in the
MENU. [The “Usage” column in Table i r offline
access o the device parameter (see

Table 2 - List of defined régot menu

(@

MENU identifier /\ D/zfam\s\r\\(LE\X Us\aﬂe Short description
device_rpot_menu A “ /I\QENb\ Mine Device feature views for set up
diagnost|c_root_menu l ME\N{{ Online Diagnostic views
maintengnce_root 6en\% ? ME\NQ\/ Online Maintenance feature views
offline_rgot_menu %QLE> Offline Offline configuration
process_|variables r{zétx\}fe\nu Mbslu Online Process variable views
For HAI STYLE

WINDO

PROFIB cess by

defining

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 dia
informat

4.3.2.3

The prg
points W

43.2.4

The de

processtrelated and device-specific fe
featureq is too small for splitting. Subx
device feature menu. In case of such
into progess-related and device-specific

43.2.5

and set
anges.

plit into
L mber of
strdcturing are allowed on the
t are underneath can|be split

The ma ring the
runtime

4.3.3

The offl r offline
configun / all of the application-specific parameters of the¢ device
and ma ad-only and writeable variables. For more informatign about
applicat see 9.3. The menu can have offline methods, for example,
configun

If the offfli ehu ddes not exist, the communication profile specific entry point ghall be

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

similar.
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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

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

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

{
standard diagnostics page,
devspec diagnostics page

}

MENU stgndard diagnostics page
{
LABHL "Standard";
STYLE PAGE;
ITEMS
{
device status
}
}

MENU devlspec _diagnostics page
{
LABHL "Device Specific";
STYLE PAGE;
ITEMS
{
xmtr specific sta
xmtr specific_statu

}

METHOD slelf test
{
LABHL "Self Tes
DEFINITION
{

}
}

MENU mai]
{

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

/* variafp g

LABHL ;

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

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

/* variable */
/* variable */

MENU funjction group

LABHL "Function";
STYIE GROUP;
ITEMS

func_target mode,
func_actual_mode

}

METHOD feach_in
{
LABHL "Teach-in";
DEFIINITION
{
/* elided */
}
}

MENU prgcess_variables roog

{
LABHL "Process Varimble
STYIE MENU;

ITEMS

overview windo
primary vars\w

}

MENU ovd
{
LABH
STYI}
ITEM
{

preCess vars_page

/* variable */
/* variable */

r oy £d to define STYLE in this case,

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

/* menu: style=page */

*/

e of default STYLE of the root menu */

}
}

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 */
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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

/* variable */
/* variable */

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

MENU primary vars_window

LABHL "Primary Variables";
STYLE WINDOW;
ITEMS

pressure chart page,
temperature chart page

}

MENU pressure chart page
{
LABHL "Pressure";
STYLE PAGE;
ITEMS
{
[pressure_chart
}
}

CHART prjessure_chart
{

/* dlided */
}

MENU tenpperature t pa
{
LABHL "Temperat™Miy
STYIJE PAGE;
ITEM
{

}
}

CHART tg
{

/* o

}

MENU de oo maeni

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

/%

/* chart */

{
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,

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

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

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

MENU identification page
{
LABEL "Identification";
STYLE PAGE;
ITEMS
{
tagl
manufacturer,
device type,
device revision,
descriptor,
message

/* menu: style=page */

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

MENU outfput info page
{
LABHL "Output Information";
STYLE PAGE;
ITEMS
{
range values group,
sensor limits group

}

MENU ranlge values_group
{
LABHL "Range Values";
STYIJE GROUP;
ITEMS
{
pv_units,
pv_urv,
pv_1lrv

}

MENU sensor limi ou

{
LABHL "Sensor
STYJE GROUP;
ITEM
{

}

MENU devd

{
LABHLy "Device Specific";

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

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

STYTEWINDQW;

ITEMS

{
identification page,
calibration page

}

MENU calibration page
{
LABEL "Calibration";
STYLE PAGE;
ITEMS
{
sensor limits group,
sensor_trim group

}

MENU sensor_trim group

{

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

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

Figure 1 — EDD example of root menus

4.3.5 User interface

4.3.5.1 Diagnostics

shows an example of an EDD application for '|||o
(O

pplication

Figure 4

>

Depice Diagnostics Maintenance  Process W

Self Test

ore Status Available

E 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.

o

Application B -

Device Diagnostics Maintenance  Process Variables

Primary Variables

Overview. IZ]
Process Variables a

Pressure Temperature

Digital Value:
Upper Range Value:

100.0 psi

Lower Range Value:
[10.0 | psi

Digital Value:

C) 100.0 psi
\@ p:

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] E

Device Diagnostics  Maintenance  Process Variables
Device Specific
Master Reset

Process Related @
—fdentificatior—eutput-iformatior— —
Range Values Sensor Limits
Units:
psi v

Upper Range Value:

Lower Range Value: Lowep/ZensorLim N\
_ FEAEIN] A
10.0 psi _ WLl

O S
; -\\g\q - Cancel
N

applic n fopprocess-related device featurées

Fi

Device

Process Rela ed
Device Specific

Device Specific

| Identification | Calibration

Sensor Limits Sensor Trim

Units: Upper Trim Point:
Upper Sensor Limit: Lower Trim Point:

Lower Sensor Limit:

l OK ] [ Cancel

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

Device Diagnostics Maintenance  Process Variables

Teach-in

Device Mode

- 23—

EEX

0

(oo o]

| Mode |
Transducer Function
Target: Target:
L R—— L R——
Actual: Actual:

(e o]

|
l {DK wel
e Y

Figure 7 — Example of an

4.4 Containers and contained items
4.4.1 Overview

The user interface e

consistq of two (@
e contpiners; an
e conthined item

Contain
include:
corresp
STYLE

Containgd items ins

F\(/(7 AN
ication Wance features

simple user interface model. The model

use they contain other user interface elements. Containers may
dialogs, tables, pages, groups, and other containers. Coptainers
\ey are distinguished from one another via the STYLE attribdte. This

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

text.
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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General rules:

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

z|los|Dje|d|zm|<|zolc2 | enoz |2 |2 (D mmO D0
ml{s= |2 |2 |2 |0 |>2[0|lnx TIIZ|® |m[E|C0=0 m
z|lFZ2|@ |0 |® S|z |53 | 55> E N = o
clo@|mlc|h| Tl 2| P3=@|e(z|ef S| 2
20 o o lm ST =< oMz ol |5 2
> - x [0 Z
- % m a2 - g W 6‘
= oo <~ X
N\

NUof STYLEWENU, if
o Yata ftem is in tfe menu.

DIALOG, if ahy dafa item is
ch me

AGE

MENU X X D

O
N
x
N
N
N
N
N
X
X
(o))
//i

DIALOG,| |X |4 X
WINDOW

.
o

PAGE |[[x |4+ |p 4 3 |erour
GROUP | |X |4 A 3 GROUP if the parent of the
> parent GROUP is njot of
STYLE GROUP.
\ DIALOG rendered ps button

if the parent of the[parent
GROUP is of STYUE
GROUP.

TABLE 4 |D D 4 16 6 TABLE

Key

X Allowed.

D Defallt STYLE g TYLE of submenu if not defined”).

1 Only jone sublevel j g R y contain a GROUP but this GROUP shall not contain SROUPs,

COLUECTIONs or REC S

2 Shall

3 Shall

4 Shall

5 Shall|be rendered as bptton, hyperlink or inline.

6 Shalllbe 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.

4.4.2.3 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

The EDDP application shall interpret ROWBREAKS or other ite rizontal

separations.

COLUMNBREAKs and SEPARATORSs between pages s

4.4.2.7 Group

A meny of STYLE GROUP takes tke a clear

arrangement on the user interface, the fQllow

e The[nesting level of GROUP decl GROUP
may| contain further , GROUPs ROUPs.
Whegn a second layer GR s either
a bdtton or a hyperlink nk text.
When the button on F n top of
the ¢alling dial

Within g GROUI<§ title of

the GRQUP indicates example, “Analoginput 1”. Often the same strin$ is also

used in ¢ ms, for example, “Analoglnput1_StaticRevigsion” or

“Analog order to avoid this duplication of information, the EDD

develop » s 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

referen ihgthe' COMLECTION:; in other cases, especially without additional slemantic

context, be referenced directly.

Figure § shows an™EDD example with COLLECTION MEMBERS within a MENU of| STYLE

GROUPL
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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

}

COLLECTI|ON ail groupcol
{
MEMBERS
{
strev,ail strev,"Static Revision";
blomo,ail blomo, "Block Mode";

}

MENU aill group single
{
LABHL "Analog Input 1";
STYIE GROUP;
ITEMS
{
@il groupcol.strev,
2ail groupcol.blom

443
4.4.31

How a soptained items is described in 4.4.3. All containers| render
containgd ifems i he same way. Contained items, such as methods, variables and| others,
have a gribute order not to disturb the layout of the EDD application, for example,
with ovegrsizeth\buttons for methods, the EDD developer should not use very long stings for
LABELS|. is Teason, 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 eferencé . stjould be
extended with a mask in square brackets and the LABEL of the vari is not show
Figure 9 shows an EDD example for displaying single bits of a W ERATER variable.
VARIABLH varl
{
1ABEL “War 1”;
TYPE BIT ENUMERATED
{ 0x1, “Bit 07},
{ 0x2, “Bit 17},
{ 0x4, “Bit 2"}
}
}
MENU diggnostic info
{
1ABEL “Diagnostic”;
1TEMS
varl [0x1]],
varl[0x2],
va, x4
}
Figure 1 ay of a

BIT_EN

ssed.
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VARIABLE varl

{
LABEL “WVar 17;
TYPE BIT ENUMERATED
{

{ Ox1, “Bit 07},
{ 0x2, “Bit 1"},
{ 0x4, “Bit 2"}

}
}

MENU varl group

{
LABEL varl.LABEL;
STYLE GROUP;

ITEMS
varl[0x1], //
varl[0x2], //
varl[0x4] //

}

MENU diggnostic info
{
1ABEL “Diagnostic”;

TYLE PAGE;

ITEMS
varl, //
COLUMNBREAK,
varl[0x1], //
varl[0x2], //
varl([0x4], //
COLUMNBREAK,

varl_group

Bit O
Bit 1
Bit 2

all bit should be s

4

Figure 1

Figure 11 shows how
appear.

v Bit2

Bit O
Bit 1
Bit 2

v Bit0
M Bit 1
vV Bit2

Var 1

v Bit0

J/ Bit 1

IV Bit 2

on may

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.
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4434
RECOR

4435

Records and collections

Ds 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.

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 H
4.4.3.6

An EDIT
LABEL
text.

When th
as a m
EDIT_IT
items o
EDIT_IT

4.4.3.7

ART does not support arrays and lists references in containers.

E dit-ctisn]

odal window. The content of an EDIT_DISPLA
EMS. The EDD application shall display item
f EDIT_ITEMS. The DISPLAY_ITEMS shs
EMS shall be handled like ITEMS from a ME

Graphs

A graph should be displayed in a definition
corresppnding GRAPH. Refer to th¢ IEC 618(
information on the affect of the WIDTH

4.4.3.8 Charts

A charf should i definition
corresppnding s IEC 618
information on the

4439

The ima

The ED[| display an IMAGE in original size, if it is not referencec
menu i alifier. The EDD application shall insert a ROWBREAK ab
IMAGE [if items e g"before the IMAGE and insert a ROWBREAK below the IMAGE,

exists a

fter the IMAGE.

nk. The
gperlink

opened
VIS and
e of the
ms and

of the
4-3 for

of the
4-3 for

with a
pve the
if items

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.

e’'cpntainer
lialog is

Each cgntainer defines the bounding box of the container. This is th
where ifs contents shall be displayed. For example, the bounding bo
the entire window except the border and title bar.

The ITEMS of a container shall be displayed in the same orde & DD. The
contents of the container should be organized starting at tb : ntainer.
The items shall be displayed vertically down the contairer. a4 3 LUMNBREAK is
encounliered, a new column shall be created. The fg a displayefd in the
next column starting at the top of the container. THis precess_coh{j s until all items have
been djsplayed. Column breaks shall only when™>a COLUMNBREAK is
encounfered. The EDD application sha intps breaks on its own.

If static \ hre_text should be wrapped i lines if
the textl|is long.

The ordering of items in display

purpose. If a WRITE_AS_X i it d items

then these additional S_ONE
relation

4.5.2 Layout r;e

VARIAB WIDTH
attribute umns of display. The HEIGHT attribute defines the|vertical

size of of the minimum height for a standard input field, see JTable 6.
and HEIGHT is MEDIUM for CHART, GRAPH, GRID;

XXX_SNMALL fok VA E height, and width.

The width ofthe™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 tolarcolumn higher than the 5" column shall bhe moved to the next row thrd ugh 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 1 VARIABLE
XX_SMALL 1 3 CHART
GRAPH
GRID
VARIABLE
X_SMALL 1 5 CHART
GRAPH
GRID

/\( RIXBLE

%
RAPH
G
N RIABLE

MEDIUM 3 X \) CHART

GRAPH
GRID

(\ VARIABLE
N

/(X s}\_) CHART
RN\
e

X_LARGE N 11 CHART
GRAPH
Q GRID
/\ VARIABLE
AN
XX_LARGE 5\> 13 CHART
GRAPH

> GRID

(\ S VARIAB|E

RN V%
4.5.3 | Layout rules’for COLUMNBREAK and ROWBREAK

4.5.3.1

=N

SMALL 2

~

D

LARGE

»

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,
} (\

I\

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

4.5.3.2

The ED her until

it encounters a RAWBREAK. A ROWBREAK will cause the next menu item to be ingerted in
the lowgstrow in the 1% column (it acts as a carriage return). The ROWBREAK shall also
producm' f ; nu 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,

//WIDTH SMALL,

HEIGHT SMALL,

occupies 2 columns

ElementlO,
Elementll,
COLUMNBREAK,
Elementl2,
Elementl3,
Elementl4,
COLUMNREAK,
Elementl5,
Elementl6,
Elementl7,

Figure 14 — EDD source code for |

W ti@jgzwws example
N
N\

PaN
[
\ 2
/ \ c RB
,,,,,,,,,,,,, 7SS e ——————
T oaNU
N
N\
S
NN
> B cB

igure 15 — Layout for partially filled rows

Figure 17.shows that menu items in the rows with two columns (rows 1 and 3) have e

cell spacteavaitabte—such—thattheTow takesupthesamewidth—astheTows—wi

columns. Figure 16 shows the corresponding EDD source code example.

panded
h three
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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

4533

The ED

it encoy
inserted
the num

1°' colu

Figure 1

Figure 16 — EDD source code for layout for partial

WS example

her until
m to be

w in the
ple and
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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

NN

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

4.5.3.4
The ED her until
it encoy m to be

inserted i : dw in the next column. If the menu item resides in a nestgd menu
(such as a GROUR), then the item will remain inside the parent menu. See Figure 20 for EDD
source ¢ode example and Figure 21 for the corresponding layout.
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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

AR

Figure 20 — EDD source code example for a layout

Wc\é group

N
Group / \

Graphs |i
See Fig

i group.
ut.
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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
} <f/\\\\\\

Figure 22 — EDD source code for lay columns
with GRAPHSs in stacked grou a

Q&N

Group CHART/ GRk«PH (W@Q_\@G&r X_SMALL)

[\ CB =% /

4.5.4

4.5.4.1 ingle-column layout

The sin]lplest layout is a list of variables, methods, edit displays, static text, gra;fhs 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...
Test...

N
AN

atio fo@n overview window

Figure 25 — Example of a

4.5.4.2 Multi-column and -row layo

Multiple|columns of variables, methods, gr%i

graphs and charts may also e used,

see Figlire 26. <\
\(\

MENU ovegrview page

| N

LABHL "Overview';
STYIE PAGE;
ITEMS

{

*Nfariable */
variable */

7* variable */

/* variable */

/* column break */

/* variable */

/* variable */

/* variable */

/* variable */

lupper range

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: IW
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

Figure 27 — Example of an EDD application for an overvi

A ROWBREAK in Figure 28 is used to place the following menu ifem
side, sege Figure 29.

yheleﬂ

MENU ovegrview page
{
LABHL "Overview";
STYLE PAGE;
ITEMS
{
tagl
[ROWBREAK,
range_values,
COLUMNBREAK,
sensor limits,
[ROWBREAK,
junits,
damping,
transfer function
COLUMNBREAK

|
MENU rarnfge values ::

{
LABHL "Range
STYJE GROUP;
ITEM

/* variable */
/* variable */

MENU sensgr/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
available space.

Figure 29 — Example of

4.5.4.3

Graphs|and charts may appear within t
Figure 30 and Figure 31. z\(-\

In-line graphs and charts

- 40 - IEC 61804-4:2015 © IEC 2015

an EDD application. Blue dashed boxes show the

PIC1023

érview window

45t like variables and methods, see

MENU ovegrview page

{
LABHL "Overvi ;
STYLE PAGE;
ITEM

{

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

N

MM) — Example of an EDD for in-line graphs and charts
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Overview ]

41 -

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

If a graf
or MED
X_LAR(

4.5.4.4

Graphs

Full-width graphs and c

IUM, it shall be displayed within the coluy
bE, or XX_LARGE the description in 4.5.4.4 ¢

and charts may also span multiple_ columrs, see Figt

rt

e’32 and Figure 33.

SMALL
| ARGE,

GRAPH pV
{
WIDT]
HEIQ

}

MENU oveg
{
LABH
STYI]
ITEM
{

| graph

H MEK
HT MEDIN

rview_pa@

L "Overview"
E PAGE;

reload, 'pv yrap
COLUMNBREAK,

sdv€ pv graph

/*
/*
/*
/*
/*
/*
/*
/*
/*

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

method */
column break */
method */

Figure 32 — Example of an EDD for full-width graphs and charts
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PV: I 17.45 psi
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LRV: I 10.00 psi URV: I 20.00 psi

30

20

10

Reload... |

If a gra

and afte
set of ¢
into ang

NOTE T
4.5.4.5

Contain
of a pagd

ther set oico
here are three’co

E it will
5 before
nto one
broken

bxample
age.
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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 */
lunits, /* variable */
damping, /* variable */
transfer function /* variable */

}
}
MENU rarfge values
{

LABHL "Range Values";

STYIE GROUP;

ITEMS

{
upper range value,
lower_ range_value

}
}
MENU serfsor limits

{

LABHL "Sensor Limits"y
STYIE GROUP;
ITEMS

ypper sensg i md /* variable */
g i /* variable */

AN

O R e ——
\Q' Upper Range Value: |20 psi Tag: PT-101

Lower Range Value: |10 psi Units: psi v

Damping: 15 sec

—Sensor Limits

Upper Sensor Limit: | 100 psi

Lower Sensor Limit: |0 psi

Transfer Function: |Linear LI

Figure 35 — Example of an EDD application for nested containers
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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

{
LABHL "Overview";

STYIE PAGE;

ITEMS

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

}
}
EDIT DIYPLAY range values
{

LABHL "Range Values";

DISHPLAY ITEMS

upper sensor limit,
lower sensor limit

EDIT| ITEMS

lupper_range_va ’
lower range value, * Variable */
units variable */
}
} ::

Exa \i/of an EDD for EDIT_DISPLAYS

Range Values
De\lvi:}s Overview Upper Sensor Limit: 100 psi
Lower Sensor Limit: ¢ psi
 — S ——
Tag: I PT-T0T Upper Range Vatuer |20 ps1
Lower Range Value: 10 psi
Units: psi
Units: psi LI
Damping: 15
OK | Cancel |

Transfer Function: |Linear I
Range Values...

Figure 37 — Example of an EDD application for EDIT_DISPLAYS
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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 */
COTIIMNRREAK
logo (INLINE) /* Reference to an image which is displayed fnline\}/
}
! A N
Figure 38 — Example of an EDD for images
Overview

Voltage / V

A
d
/| N
"// \\“‘ o\ Time /s
. . VN,
\\\> logo.gif

Ramp end /

Ra

Company

@ N
C e M

4.5.5

4.5.51

To conttalithe appearance of user interface elements _the EDDI has different paossibilities:

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 child MENU is
shown.
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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
elemenfis not valid.

NOTE Cpmmunication is influenced by VALIDITY, see Clause 10.

4.6 (Qraphical elements
4.6.1 Overview

Smart microprocessor-based field devices continue to ge icatee plex. In
some cases, measurements or controllers that used 0 be imp i pieces
of equipment have been incorporated into a single( device) i 5e very
sophisticated devices.

veloper
t EDDL

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

To address the needs o
added:

e graphing; Q
e charting;
e pictqrial contenty

e tabu

EDDL s
CHART

phical data visualizations. These are GRAPH and CHART. A
ctual values and a GRAPH is used to display stored data that may

be read 3 or persistent storage. One of the common uses is to compare a
waveform from to a reference waveform or waveform from a |specific
date/oparation W is stored by the EDD application. The main difference betwegen both
constru

EDD its
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 fo or removed from
the list [over time. Each entry in the LIST is of the same type as spgecified by i
developgr.

The COLLECTION construct supports any combination of me
collectigns were only allowed to contain references of onp
COLLECTION, MENU).

Subclause 4.6 provides guidance and expectation f EDDL

construc¢ts for graphical representations.

4.6.2 Graph and chart

4.6.3 Common attributes
4.6.3.1 Sizes

The HE|GHT and WIDTH i s o ize of the CHART and GRAPH relativie to the

window [rendered by the E plication, aid WIDTH do not provide absolutg values
for the graph window, [k W 3 of values from XX_SMALL to XX | ARGE.
The EDP applicatjon is actual graph window size. The EDD ap)llcation
should fender Ts a : { fer to the same HEIGHT or WIDTH valug of the
same proportion. T He defa atti EIGHT and WIDTH is MEDIUM, see Figure|40. The
EDD application s Id c N A s’and GRAPHSs that have the same HEIGHT orf WIDTH
with the[same prapoxti

N \\ 2

\ N Graph1
N < HEIGHT MEDIUM
| Graph2 < HEIGHT SMALL

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.
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The EMPHASIS attribute is used to differentiate between one or more SOURCEs or
WAVEFORMSs 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 RAPH, which|is used

to displxy a dataset. The chart supports multiple d hiple Y-axes. Methods

can be glefined for data retrieval, scrolling and zoog

The bag provide
a com e. It is
recomm| simulta-
neously

The elsg hlization

4.6.4.2
4.6.4.2.

A chart ys. It can be shown as a horizontal or vertical bar chart,
as a chart wi ' dated waveforms or as a gauge. If the type is not defiped, the
default i

4.6.4.2.

The actbalyvisual 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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4.6.4.2.5 STRIP

In STRIP, when the source values reach the end of the display area of the CHART, the
display area is scrolled. The oldest source values are then removed from the display area and
the newest source values are added. This type of display can have multiple SOURCE
definitions.

4.6.4.2.6 SWEEP

In SWEEP, when the source values reach the end of the display area of the CHART, the new
source values are once again displayed, starting at the beginning of the display area. Unlike
SCOPE, only the portion of the display area needed to display the new source values is
erased. This type of display can have multiple SOURCE definitions.

4.6.4.2.Y VERTICAL_BAR

The actual format (visual elements) of the display is decided by plicatign. This
type didgtates a vertical bar graph type of display. This type of disple iple bar
charts. A bar chart is displayed for each variable.

4.6.4.3 EDDL application without full chart support

EDDL applications that do not support the graphical view f Pra ould show thg related
variablels in a standard numerical manner. For g a gy be shown in| tabular
form. TH jcati

4.6.4.4

The intd TH. The
cycle tin he EDD
applicat cannot
read as

4.6.4.5

A chart support
this, thd one or
multiple

Figure 4 time of

1s.
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MENU measuring values
{
LABEL "Measuring Values";
STYLE DIALOG;
ITEMS
{
primary value view
}
}

MENU primary value view
{
LABEL "Primary Measuring Value";
STYLE PAGE;
ITEMS
{

primary value chart

}

VARIABLH primary value
{
1ABEL "Primary Value";
LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT "Bar";

}

SOURCE frimary value_source
{

NEMBERS
PRIM VAL, primary value
}
CHART primary value chart
{

1ABEL "Primary Val
NEMBERS

4.6.4.6

An EDD
of TYP
togethe
the cury
side of

ne SOURCEs referencing the same AXIS. In case of CHARTSs
\BAR” and VERTICAL_BAR the different bars shall be displayed
In xase of a CHART of TYPE GAUGE, SCOPE, STRIP and [SWEEP
vh together in the chart area and only one axis shall be shgwn at a

Figure 4

s—a ampte—that-shows—the 44 shows
how an EDD application may display the chart.
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VARIABLE primary value
{
LABEL "Primary Value";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT _UNIT "pH";
}

VARIABLE primary value undamped
{
LABEL "Undamped PV";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT _UNIT "pH";
}

AXIS axis 0 14

{
1ABEL "axis 0-14";
NIN VALUE 0;

NAX VALUE 14;

}
SOURCE frimary value_stackl
{ NEMBERS

PRIM VAL 1, primary value;

Y AXIS axis_0_14;
1INE_COLOR 0x0000FF; /*BLUE*/

}

SOURCE frimary value_stack2

{
NEMBERS

PRIM VAL 2, primary valu& un

N

Y AXIS axis_0_14;
LINE COLOR OxFF@Q00;

CHART pr imaryva
{

1ABEL "Prim
NEMBERS

xalue stackl, “phl”;
lue stack2, “pH2”;

Wure 43 — Example of a chart with two SOURCEs
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Figure 4
Figure 4

ree horizontal SOURCEs.



https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

IEC 61804-4:2015 © IEC 2015 - 53 -

VARIABLE primary value
{
LABEL "Primary Value";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT _UNIT "pH";
}

VARIABLE primary value undamped
{
LABEL "Undamped PV";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT _UNIT "pH";
}
VARIABLE primary value non_temperature_ compensated

{

1ABEL "PV non-TC";
LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT "pH";

AXIS axils 0_14
1ABEL "axis 0-14";

MIN VALUE O;
NAX VALUE 14;

AXIS axils 0 7
{

1ABEL "axis 0-7";

NMIN VALUE 0;

NAX VALUE 7;
}
SOURCE frimary value_stackl

alw

{
NEMBERS

Y AXIS ax¥s W
1INE COLOR_0xd
}

SOURCE {

{
)

ry value undamped;

1T /*RED* /
}

SOURCE frimary value_single

{
MEMBERS
{
PRIM VAL 3, primary value non_temperature compensated;
}
Y AXIS axis 0_7;
LINE_COLOR 0x008000; /*GREEN*/
}

CHART primary value stack chart
{
LABEL "Primary Value";
MEMBERS
{
CHART1, primary value stackl, “pH1”;
CHART2, primary value single, “pH non-TC”;
CHART3, primary value stack2, “pH2”;
}
TYPE HORIZONTAL BAR;

Figure 45 — Example of a chart with three horizontal bars
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Primary Value

0 14
b o b o bl

primary vaiue « [NERREENRRERY || PHL

undamped pv < [N || PH2

7!
[ T |

PV non-TC 1__ || pH non-TC

Figure 46 — Displaying example of a chart with three horizontal bars

4.6.4.7

The ED
legends
rules.

The ED
legend.
descript

In case
it is def
the refe

The ED

If no HI
shall be
member
member

4.6.4.8

The ED|
support
storage
points 0

4.6.4.9

Legend and help for the curves

D can provide label and help information for CHARTs and its
and help information for the curves the EDD applicati6

<JART memb
ged SOURCE

used. If no HE Attrik 3 RCEs exists the help information of S
s shall tribute exists for CHART, SOURCEs and S
s the hel

is. JFo build

bllowing

Brs as a
if the

ription if
ABEL of

URCEs
OURCE
OURCE

ires no
an own
br other

Optiona

INIT_ACTIONS and/or REFRESH_ACTIONS can be defined in a SOURCE. The

variables that are referenced in the SOURCE should be set in the methods. The value can be
calculated by using device variables and/or local variables.

If INIT_ACTIONS are defined, the EDD application calls these methods instead of reading the

variable

S.

If REFRESH_ACTIONS are defined, the EDD application calls these methods cyclically in the
CYCLE_TIME interval instead of reading the variables.

The same method can be referenced within the INIT_ACTIONS and REFRESH_ACTIONS

method

lists.

Figure 47 shows an example of how to use the methods in a chart. This example shows a

chart in

a dialog.
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MENU measuring values
{
LABEL "Measuring Values";
STYLE DIALOG;
ITEMS
{
primary value view
}
}

MENU primary value view
{
LABEL "Primary Measuring Value";
STYLE PAGE;
ITEMS
{

primary value chart

}

VARIABLH
{

primary value

1ABEL "Primary Value";
LASS DYNAMIC;

TYPE FLOAT;

}

SOURCE drimary value source
{
1ABEL "Primary";

LINE_TYPE DATAL;

EMPHASIS TRUE;

Y AXIS measuring values axis;
NEMBERS

PRIM VAL, primary value;

}

METHOD (alculationMethod

{
1ABEL "";
PEFINITION

ca va¥ue * 0.12345;

}

AXIS med|

VARIABLH

{
1ABELs "Primary Value Unit";

Use he legend

1LASS ("ﬂT\T’T“ATT\TE‘T\V-
TYPE ENUMERATED (1)
{

{ 32,
{ 33,
{ 35,

[degC],
[degF],
[Kelvin],

[degC _help] 1},
[degF help] 1},
[Kelvin help] }

UNIT

primary value unit:
primary value,
calculated value,
measuring values axis

}

SOURCE
{

calculated value source

LABEL "calculated"; // this label

LINE _TYPE DATA2;

is used in the legend
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}

Y AXIS measuring values axis;
MEMBERS
{

CALC VAL, calculated value;
}
INIT ACTIONS {CalculationMethod}
REFRESH ACTIONS {CalculationMethod}

CHART primary value chart

{

LABEL "Primary Value";
LENGTH 600000;

TYPE SCOPE;

WIDTH LARGE;

HEIGHT SMALL;

MEMBERS

GRAPH1, primary value source;
GRAPH2, calculated value source;

4.6.5
4.6.5.1

A scala

GRAPH

Overview

definitions. Multiple waveforms can bg

one X-a

The bagkground colour of a GRAPH displ

common look and feel, it i
should support the simulté

A graph|is made of twg

WAVEFORM proyides t
elements and a@'
have multiple WA
display
a GRAH
more th

differen

Figure 4
defined i

Figure 47 — Example of a chart in a

xes and

ovide a
blication

IS. The
e visual

hen initialized or refreshed. A single graph can
clude data as well as the lines on a graph, which

DRMs in
n using
RMs use

nstructs
lauses.
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SIGNATURE ANALYSIS ¢ | Graph LABEL

KEYPOINEI

(\

A WAVEFORM, which is a

A WAVEFORM, which is a V whlch a
XY TYPE 1XO ypE

VERTICAL TYPE
Figure 48 — A graph and the vi | elemen

4.6.5.2 Types 6
The GR ne the data that can bg shown
on the ¢ it values or envelopes in a|display.
The H( gr this. The WAVEFORM cpnstruct
provides the TYPE attributes XY, YT, HORIZONTAL or VERTICAL
The XY [type provides a ists. The EDD developer should ensgure that
the position of the nding “y
value” ip the Y . If no nUmber is
defined, e useful
in instarn
A WAVE ents are
defined|i used to
represe regular
intervalg. Y mber of

A WAV

FEORM with type HORIZONTAL allows the user to plot horizontal lines|on the

graphical display. This would normally be used to indicate maximum or minimum bounds, or a
bounding envelope. The construct has a series of Y values, with each Y value specifying a
horizontal line.

A WAVEFORM with type VERTICAL allows the user to plot vertical lines on the graphical
display. This would normally be used to indicate maximum or minimum bounds, or a bounding
envelope. The construct has a series of X values, with each X value specifying a vertical line.

The visual characteristics of a WAVEFORM are specified by the LINE_TYPE attribute.
A WAVEFORM is visualized as a series of points when the LINE_TYPE attribute is specified
as TRANSPARENT.
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4.6.5.3 HANDLING

This attribute defines the type of operations that can be performed on the WAVEFORM (read,
read/write or write).

4.6.5.4 KEY_POINTS

This attribute defines certain points emphasized on the graph. The X and Y values of the key
point are provided in the WAVEFORM. The EDD application needs to provide emphasis on
this point on the display. The determination of how the emphasis is provided is left to the EDD
application.

4.6.5.5 Actions

4.6.5.5.1 INIT_ACTIONS

This attribute defines the set of actions that are to be executed bef of the
WAVEFORM. This is specified as references to METHOD insta called
in a pafticular order. If a METHOD fails or aborts for any « | of the
WAVEFORM is aborted. This construct may be used for theAqitia EFORM
from the¢ device or a FILE and also any preprocessing n example, averaging, or
filtering |of data), which is performed before the display

4.6.5.5.2 REFRESH_ACTIONS

The REFRESH_ACTIONS attribute p xecuted
when chlanges are made to the X or Y axi GRAPH
each time the CYCLE_TIME elapses. The bfinition.
If a mdthod execution fails or aborts and the
GRAPH,|reverts back to the

The method may read\ the dat i ' [ ize i i pnot be
transferfed within one con

Within the metho _MIN and
VIEW_MAX. All the e same
area in

A simpl¢ exampl

4.6.5.5.

The EXI[T_

Exit actions—allow edited waveform data to be nnpfnrod and mqnipnlafnd as needed by the

EDD.

Also if the device needs to be in any special (for example, diagnostic) mode to supply
waveform data that mode may be reset upon closure of the graph.

Figure 49 shows an example of a graph.


https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

IEC 61804-4:2015 © IEC 2015 -59 -

VARIABLE x value
{
LABEL "...";
HELP "...";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT UNIT [degC];

ARRAY x_data
LABEL "x-data";

NUMBER OF ELEMENTS 1000;
TYPE x value;

VARIABLE y value

{
1ABEL "...";

HELP "...";

LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT [degC];

ARRAY y data
1ABEL "y-data";

NUMBER OF ELEMENTS 1000;
TYPE y value;

}
VARIABLH x_min_value
{
1ABEL "...";
HELP "...";
LASS LOCAL;
TYPE FLOAT;

AXIS x_agxis_signature

{

1ABEL "x axis";
NIN VALUE ULY
NAX VALUE UL

AXIS y alxis signafury

WAVEFORM
{

MALLES

data)

L
Y VALUES { y data }
}
INIT ACTIONS { read first signature }
REFRESH_ACTIONS { read_signature }
Y AXIS y axis_signature;

}

x max_value LIKE x min value;
device x min value LIKE x min value;
device x max value LIKE x min value;

y min value LIKE x min value;
y_max value LIKE x min value;
device y min value LIKE x min value;
device y max value LIKE x min value;

METHOD read_first_signature
{

DEFINITION

{
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}

METHOD r
{

// read data from the device depending predefined default
// MIN_VALUE and MAX VALUE of the x and y axis

x _min value
x_max_value
y_min_value
y_max_value

= DEFAULT X MIN VALUE;
DEFAULT X MAX VALUE;
= DEFAULT Y MIN VALUE;
= DEFAULT Y MAX VALUE;

WriteCommand (write data area);

ReadCommand

(read data);

X axis signature.MIN VALUE = device x min value;
x_axis_signature.MAX VALUE = device x max value;
y axis signature.MIN VALUE = device y min value;
y_axis_signature.MAX VALUE = device y max value;

ead signature

1

}

GRAPH v3

{
)

>

EFINITION

// read data from the device depending of the current MKN VAL nd\MAX |

// of the x
x _min value
X _max_value
y_min_value
y_max_value

WriteCommand (write data area);

ReadCommand

if (device x min value < x min value)
x_axis_signature.VIEW_MIN = de
if (device x max value > x max value)

if (device_ y max value >
y_axis signature.V

lve signature
[EMBERS

VAL SIG,| va

| AXTIS x_ sidnatures

axis

= X _axis_signature.VIEW MIN;
= X _axis_signature.VIEW MAX;
= y axis signature.VIEW MIN;
= y axis signature.VIEW MAX;

(read_data);

e\ natoggl

VALUE

4.6.5.6

The Y |
definitio

This att

ibute-provides a reference to the AXIS. When displayed, this AXIS is to be drg

the way

S
WQ — Example of a graph

provided by the WAVEFORM construct whereas the
¢ GRAPH construct itself.

X_AXIS

wn with

efofm. If this is not defined, the EDD application constructs the AXIS based on

maximum and minimum values and any other internal rules it may have.

The AXIS construct defines how to construct the X or Y axis, which shall be displayed on a
GRAPH or CHART. The AXIS has attributes which define its maximum and minimum values.
In addition, there is a “SCALING” attribute, which defines whether the axis should be scaled
“LINEAR” or “LOGARITHMIC”. Logarithmic scaling is in base 10.

The EDD developer can define a LABEL that can be displayed with the AXIS and also a
string, which specifies the units in which the values are displayed on the GRAPH.

Figure 50 shows an EDD example of a common axis for WAVEFORM w1 and w2 and a
second axis for WAVEFORM w3.
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AXIS  x1 { }
AXIS vyl { }
AXIS  y2 { }

GRAPH graphl
{
MEMBERS
{
Wl, wl;
W2, w2;
W3, w3;
}
X AXIS x1;
}

WAVEFORM wl
{

“AXIS yl;
TYPE XY

Y VALES {wl values}
X_INCREMENT 1
X _INITIAL O

}

WAVEFORM w2
{

Y AXIS yl;
TYPE XY

Y VALES {w2_values}
X INCREMENT 1
X INITIAL 0

}

WAVEFORM w3

{

_AXIS y2;

Y VALES [{w3 Walu
X EMENT 1

TYPE XY

re’50 — Multiple used axes

4.6.5.7 ithout graphical support
If an EO } ogs not support the graphical view of a graph, then the valugs of the
related i can Ye shown in a table.

4.6.5.8 Standard usage

A GRAPH is invoked by a MENU or METHOD. A GRAPH references one or more
WAVEFORMSs, each representing a unique curve on the GRAPH. Each WAVEFORM
describes the source of the data points. The EDD application executes the INIT_ACTIONS
prior to displaying the WAVEFORM on the GRAPH. This permits calculations of the data prior
to rendering. REFRESH_ACTIONS are executed by the EDD application in order to specify
the visible area of the GRAPH, permitting a zoomed visualization.

4.6.5.9 Integration

A GRAPH is rendered by an EDD application through a MENU or METHOD.

A MENU may contain one or more GRAPHs. The graph can be integrated into all visible
menus. It is possible to use one or more graphs together with any input and output fields
within one menu. The EDD application executes the INIT_ACTIONS prior to rendering the
GRAPH.
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A GRAPH is rendered by a METHOD via Builtins. The Builtin MenuDisplay() is used to render
the GRAPH. The INIT_ACTIONS of the GRAPH are called prior to displaying the menu.

4.6.5.10 GRAPH with multiple WAVEFORMs referencing same Y_AXIS
An EDD application shall combine WAVEFORMSs referencing same Y_AXIS. The curves shall

be shown together in the graph area and only one y-axis shall be shown at a side of the graph
area.

4.6.5.11 Multiple waveforms and legends

The EDD application should display a legend in order to differentiate between different
multiple waveforms on a single graph. The label for each waveform is derived from the LABEL

attributd of the WAVEFORM. WAVEFORMS without a LABEL attribute ould]not be
displaygd on the legend.

4.6.5.1 Editable graphs

4.6.5.1 General

The HANDLING attribute of a WAVEFORM determine \ bdit the
waveform. The EDD application should provide a ISR f nge the
waveform (direct drag and click, table entry, etc.) indicate
that the|waveform modification is complete. For G NU, the
EDD apjplication should provide a mechani rFORM.
The EDD application should update the W ’ & that the
waveform modification is complete (fo blication
should provide a mechanism for the use pdating
the datg

For a G source
value relad from the dep

4.6.5.12.

POST_H h inputs
can be

4.6.5.13

The ED To build
legends|and oN| vation for the curves the EDD application shall support following rules.
The EDD application/shall display the description if it is defined in the GRAPH members as a
legend.|The EDD application shall use the LABEL of the referenced WAVEFORM, if the

description is not defined. An empty string constitutes a defined string.
The EDD application shall provide help information of GRAPH members to the user.

If no HELP attribute on GRAPH members exists the help information of the WAVEFORMSs
shall be used.


https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

IEC 61804-4:2015 © IEC 2015 - 63 -

4.6.5.14 Device-supported zooming and scrolling

The EDD application should support zooming and scrolling without support in the EDD. The
EDD application shows fewer or more points, or data from the currently not displayed part of
the WAVEFORM on the display area. In addition to that, the REFRESH_ACTIONS in the EDD
can support scrolling and zooming. The EDD application calls the REFRESH_ACTIONS if the
user scrolls into an area that is not stored in the waveform data. It also calls the
REFRESH_ACTIONS if the user is zooming and more points should be shown. Information
about the position and zooming can be read from the axis with the VIEW_MIN and
VIEW_MAX attributes.

Figure 51 shows an EDD example with device supported zooming and scrolling.

VARIABLH y value
{
1ABEL "...";

HELP "...";

LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT [degC];

ARRAY y_data

{
NUMBER OF ELEMENTS 1000;
TYPE y value;
}
COMMAND |read data
{
LOT ...; INDEX...;

PERATION READ;
TRANSACTION

}

COMMAND

Jevice t min value, device t max value,
device y min value, device y max value,
y data

}

COMMAND write data area
{
SLOT ...; INDEX...;
OPERATION WRITE;
TRANSACTION
{
REQUEST
{
t min value, t max value,
y min value, y max value

}

VARIABLE y increment

{
LABEL "..."; HELP "...";
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CLASS LOCAL;
TYPE TIME;
}

VARIABLE current date timel
{
LABEL "...";
CLASS LOCAL;
TYPE DATE AND TIME;

HELP "...";

}

VARIABLE t min_value
{
LABEL "...";
CLASS LOCAL;
TYPE DATE AND TIME;

HELP "...";

t max vallue LIKE t min value;
t_deviceg min value LIKE t min value;
t_deviceg max value LIKE t min value;

VARIABLH
{

y min value

1ABEL "...";
LASS LOCAL;
TYPE FLOAT;

HELP "...";

y _max value LIKE min value;
device y| min value LIKE min value;
device y| max value LIKE min value;

AXIS y_axis_signature

(AX VALUE
CALING

AXIS t_alxis signatyre
{
1ABEL

HELP

NIN VALUE
NAX VALUE
CALING

WAVEFORM
{

b e e

{ :iii:
1ABEL o.M
HELP o.M
NIN VALUE
\

// alternative READ & WRITE

INE \TYPE

MPHASIS TRUE;

TYPE XY

{
X INITIAL current date timel; // starting time in milliseconds
X_INCREMENT y_increment; // time between two points in ms
Y VALUES { y data }

}

Y_AXIS y_axis_signature;

INIT ACTIONS { init signature}
REFRESH_ACTIONS { refresh signature}
}

METHOD init signature
{

DEFINITION

{

// read current data and stored area t_device min_value,

// t_ device_max_value,
read_command (read_current data);

y_device min value,

y device max value
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// calculation of the waveform data

value signaturel.X INITIAL = t device max value;

value signaturel.X INCREMENT = (t device max value-t device min value)/
( y _data.NUMBER OF ELEMENTS - 1 );

// set the visible area to the area from the device
t_axis_signature.MIN VALUE = t device min value;
t axis signature.MAX VALUE = t device max value;
y axis signature.MIN VALUE = y device min value;
y axis signature.MAX VALUE = y device max value;

}
METHOD refresh signature

{
DEFINITION

// read data from the device depending of the current
// MIN VALUE and MAX VALUE of the time axis
t min value = t axis signature.MIN VALUE;

t max value = t_axis signature.MAX VALUE;
y min_value = y axis_signature.MIN VALUE;
y max_value = y axis_signature.MAX VALUE;

write command (write data area);
// reading points and area

//

device

if (t_device min value > A
t axis signature [MIN

4.6.6

Axes ar
EDD ap

by the

The y-a are referenced in the SOURCE. The y-axes of a graph are refergnced in
the WAYEFORM. If Some sources or waveforms reference to the same y-axis within ohe chart

or grapl’, the EDD applinafinn should draw-the y-nyie nnI\JI once

The MIN_VALUE and MAX_VALUE are optional attributes. If they are not defined in the axis,
the EDD application determines them such that MIN_VALUE and MAX_VALUE shall be
continuously calculated with e.g. 150 % of the data being displayed (i.e. auto-scaled). In the
case of a graph, the EDD application can build the minimum and maximum X and Y value of
the arrays. In the case of a chart, the EDD application can read some values and build an
initial minimum and maximum. The EDD application should recalculate the axes if the value
goes out of range.

VIEW_MIN and VIEW_MAX are attributes that contain the current viewing area. The EDD
application sets them before the INIT_ACTIONS are called and after the user has changed
the zooming or positioning. Within a method, the VIEW_MIN and VIEW_MAX can be read and
altered, for example, if the user sets the position to an area outside the available data, the
method can set it to existing values.
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The LABEL is used to give the axis a legend. If a CONSTANT_UNIT is defined, this unit will
be used. However, if the variable of the axis is related in a UNIT relation, this unit is used.
Otherwise, the axis has no unit.

The SCALING of an axis can be LINEAR or LOGARITHMIC. The SCALING default is LINEAR.
The EDD application displays absolute or relative time stamps on the x-axis of a chart.

4.6.7 IMAGE

The IMAGE basic construct is used to display images in windows, dialogs, pages and groups.
If an EDD appllcatlon cannot display the image because of the reqwred dlsplay space, the
EDD ap display
IMAGESY r.

For hanflhelds the PATH attribute can additionally have country co

Figure 52 shows an image definition.

AN
IMAGE Sensor_ Diagram \\\i§\ \\\\\\V;>
{

LABHL “Sensor Diagram”;

HELH “This Diagram shows the sensor characteristic”;
PATH “SenDiaEn.jpg\

|zz|SenDiaEn LowRes.jpg\

|de | SenDiaDe.jpg\ <i>
|de zz|SenDiaDe LowRes.Jjpg”;
}
i o

An IMAGE definition can
WINDOW with the LINK attxi

1OG or

Figure §3 shows E

MENU

{
ITEM

IMAGE S¢lf Test 1

{
LABHLA\YSelf Test”;
HELP—Fhis—Method wree—th =+

PATH “SelfTestImage.jpg”;
LINK Self Test Menu;

h
5
i
5
1
A
5
3
[0}
3
3
[0}
5

}

MENU Self Test Menu
{

}

Figure 53 — EDD example of an IMAGE with the LINK attribute

Image formats in Table 7 are allowed to be used within an image.
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Table 7 — Image formats

Format Description

JPG, Format according to ISO/IEC 10918

JPEG

PNG Portable Network Graphics format according to ISO/IEC 15948
GIF Graphics Interchange Format

Images for multiple locales may be specified using the same localization technique used when

specifying string literals.

EXAMPLBTPATH Ten[english.gif[de[german.git

This exgmple specifies an image file to be used when the applicatj
and andther when German is employed.

4.6.8 GRID

GRID dpscribes a matrix of data from a device to be di
GRID ig used to display vectors of data along with t
that vedtor. The vectors are displayed horizontally (row
by the QRIENTATION attribute.

Figure 34 shows a GRID example. Q

English

e EDD applicption. A
iption of the| data in

VARIABLH PeakType

{
1ABEL "Peak Type";
LASS DEVICE;
TYPE ENUMERATED

}

ARRAY ar

{
]

}

VARIABLE E

{
]

LASS DEVICK{
TYRE FLOAT

DEFAULT VALUE 1.0;

}

ARRAY arrPeakDistance

{
LABEL "Peak Distance";
NUMBER_OF_ ELEMENTS 10;
TYPE PeakDistance;

}

VARIABLE PeakAmplitude
{
LABEL "Device Amplitude";
CLASS DEVICE;
TYPE FLOAT
{
DEFAULT VALUE 1.0;
}
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ARRAY arrPeakAmplitude

{

LABEL "Peak Amplitudes";
NUMBER OF ELEMENTS 10;
TYPE PeakAmplitude;

}

MENU DeviceEcho

{

LABEL

ITEMS
{

"Device Echo";

EchoCurve,
FoundEcho,
FalseEchos

}

MENU Foy

{
1

}

GRID Gri

{
]

ndEcho

ABEL "Found echoes";
TYLE PAGE;
ITEMS

dFoundEchoes

ABEL "All detected echoes are(dis

GridFoundEcho,
RegisterFalseEchoes

VALIQITY IF (varModelCode == 4711)
YECTORS
{"Type", arrPeakType},
{"Distance (m)",
{"Amplitude
} N
~~—_""
re S84~ EDD_example of a GRID
Figure 85 shows he-tesulbof the EDD example above.

Fakeechoes]

g echoes are displayed below:

Tupe Diztance (m] | Amplitude [mt)
Falze echao 1,331 B26
Falze echao 2385 83
Bottom echao 4551 2874
Urknown 4559 =l
Urknown 9,956 2218

Register falze echo

Figure 55 — Result of the EDD example
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5.1 Variables
5.1.1 VARIABLE TYPEs

5.1.1.1 BIT_ENUMERATED

Multiple bits can be packaged in a single-bit enumerated variable. Each bit could have a
distinct meaning. If enforcement is required, then ENUMERATED should be used instead of

BIT_ENUMERATED.

Figure 56 shows an EDD example of a wrong usage of a BIT_ENUMERATED variable.

/

VARIABLE Measuring Mode
{
1ABEL " Measuring Mode";
TYPE BIT ENUMERATED

{ 0x08, "Massflow"},
{ 0x11, "Flow" }
/* This is not allowe

/* this is not referencing

Figure 87 shows an EDD example with(a V

Figure 56 — Wrong usage of a BIT(E ERAT
For this|example the type ENUMER is pécommen ed@
allowed|at the same time.
IA ft

vapiable

cause both alternatives|are not

e ENUMERATED.

VARIABLE Measuring Mode
{
1ABEL " Measuri
TYPE ENUMERATED

)

is is correct */

5.1.1.2

The ED

trailing ¢ | be treated as shown in Table 8.

Table 8 — String handling

display these data types as strings. Depending of the data type, the

TYPE Termination Fill character Trimming
trailing
spaces

ASCII Null Null No
EUC Null Null No
PACKED_ASCII Not terminated Space No
OCTET Not terminated Space No
PASSWORD HART: Null, HART: Null, No
FOUNDATION fieldbus: not FOUNDATION fieldbus: space
terminated
VISIBLE Not terminated Space Yes
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5.1.2 VARIABLE CLASS

5.1.2.1 Overview

The CLASS attribute specifies the usage of the variable. Some CLASSes have specific
requirements for the EDD application.

5.1.2.2 CLASS OPTIONAL

A device profile defines variables as mandatory or optional. If a device supports a feature it
shall support it in the way defined by the optional variable.

If a device does not support an optional variable the EDD application shall not display the
value offthis variabie. The EDD application may hide the whole variable in/thatcase,

If a mgthod reads a not supported optional variable the VARIXABLE STARUS\i§ set to

VARIABLE _STATUS_NOT_SUPPORTED and the value of the varia Before
the method accesses the variable value the method shall che BTATUS
otherwigse the method aborts.

If a mgthod writes a not supported optional variab ANABLE._SPATUS i set to

VARIABLE_STATUS_NOT_SUPPORTED.

5.1.3 | VARIABLE ACTIONS
5.1.3.1 PRE_EDIT_ACTIONS

PRE_EDIT_ACTIONS should be used/to displ
should not be used for any manipulati
wants tq edit the variable.

nation or warnings to the usgr. They
e methods are called only if the user

If a ME
indicatid

user an

5.1.3.2

POST _E
variables.

hipulate

If a ME
indicatid

user an

5.1.3.3

REFRESHLACTIONS shall be used to calculate the value of the variable using other
variables. REFRESH_ACTIONS shall not be used to modify other variables or o display
anything. The methods shall be called every time before the variable needs to be refreshed in
conditional expressions, for display purpose, etc.

5.2 EDDL application stored device data
5.21 Overview

A number of complex device types need access to historical performance-related data to
assess the current operational condition. Two examples illustrate these kinds of devices:
valve-positioners and radar level gauges.

In the case of a valve-positioner, a baseline signature is used when installation is complete.
That signature is compared to the current signature at a later date. Significant differences in
the signatures may indicate that maintenance is required.
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In the case of a radar gauge, a number of return signals may be recorded under differing
operating conditions (for example, different tank levels or different equipment in operation).
Examination and/or comparison of these signals may allow gauge operation to be optimized
or detect an unexpected change in operating conditions.

The EDD developer can specify data that is to be stored by the EDDL application. This data
can be recalled at a later date for assessing the performance and/or condition of the device.

5.2.2 FILE

The FILE construct allows an EDD developer to specify data that is to be stored for later use.
Like a COLLECTION it makes no difference between using the data directly and using over
the file reference. In both cases, the same data is accessed. The difference between FILE

and COLECTION s thatthe dataTeferenced by FitEsisstored:

Persistgnt data is associated with one, and only one, device instance Cons em with
four ideptical valve-positioners. The same EDD is used for all fo r, there
are fouf different sets of instance data, one for each valv e FILE
construg¢ vhich is
associa 's valve
signatur oner #2
is not a

The FIY specify
how the : nemory.
The EDD application can load the Stantiati ice[ or can
provide ' a flash
memory server.
The FIY may be
embedded into the databasg [ ati 2 , a of the
FILE is|available once the ET stanti , , rite file
commands need be called b S

The EDD devel b list of
membeis that c CORDs,
COLLECTIONS, or of data
by using f , . per can
also std datd using the LIST construct (along with the VARIABLE,
ARRAY STION constructs).

Figure § ple of a FILE declaration. In this case, the EDDL appligation is
request amed "reference_valve_signature".
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VARIABLE valve position
{

TYPE FLOAT;

}

ARRAY valve stroke

{

TYPE valve position;
NUMBER OF ELEMENTS 1000;
}

VARIABLE valve_ signature_ comment
{
TYPE ASCII(64);

}

FILE reference valve signature

{
NEMBERS

COMMENT, valve signature comment;
STROKE, valve stroke;

This FlI
signatun
position

This is
spaced,
times w
added.

Member
member
]

would a
this sign
a methg

Figure §

urrent signature. While this would normally be
it via a MENU.

and the
d valve

equally
sample
can be

g case, another array of
, time of day, operator, etc

EFCTION

to plot
done by
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ARRAY current_stroke { TYPE valve position; NUMBER OF ELEMENTS 1000; }
VARIABLE sample interval { TYPE FLOAT; CONSTANT UNITS "ms"; }

WAVEFORM stroke now
{
TYPE YT
{
X INITIAL O;
X_INCREMENT sample interval;
Y VALUES {current stroke }

}

WAVEFORM ref stroke

{
TYPE YT

X _INITIAL O;
X_INCREMENT sample interval;
Y VALUES { valve stroke }

}

GRAPH compare stroke

{
NEMBERS

NOW, stroke now;
THEN, ref stroke;

} : ; : i >
MENU compare_ strokes
{

1ABEL "CompStrokes";

ITEMS

compare streke

mparlng valve signatures

sampled during a recent stroke of the valve is stored
erval (the inverse of the sample rate) indicates the time
. Two WAVEFORMSs and a GRAPH are declared, along with a

he GRAPH will be displayed by the EDDL applicatiogn when

In the e
in "currg
spacing
MENU (
the MEN

When th 3 displayed, the EDD applications recognize that "valve_stroke" is a member
of a FILE. quently, when the GRAPH is displayed data should be automatically provided
from thg "referencevalve_signature" FILE.

5.2.3 LIST

LIST is a variable length, insertable array. Each element stored in the list has exactly the
same structure. That structure is specified using the mandatory TYPE attribute. The TYPE
attribute can refer to any legal EDD data item or structure (for example, VARIABLE, ARRAY,
RECORD, COLLECTION, LIST). Individual elements in the LIST are accessed using the
square bracket notation, as when accessing ARRAY elements.

An example showing the use of a LIST in a FILE is given in Figure 60. In this example, the
LIST (and thus the FILE) can grow in size as additional interesting radar waveforms, which
document the operation of the level gauge, are stored.
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VARIABLE gauge location { TYPE ASCII(32); }
VARIABLE tag { TYPE ASCII(32); }

VARIABLE date taken

VARIABLE operator

VARIABLE operating conditions
VARIABLE sample interval

TYPE DATE; }

TYPE ASCII(32); }

TYPE ASCII(64); }

TYPE FLOAT; CONSTANT UNITS "ms"; }

VARIABLE sample { TYPE UNSIGNED INTEGER(2); }
ARRAY echo_signal { TYPE sample; NUMBER OF ELEMENTS 4096; }

COLLECTION signal_info
{
MEMBERS
{
DATE STAMP, date taken;
TAKEN BY, operator;

NOTES, operating conditions;
DT, sample interval;
SIGNAL, echo signal;

}

LIST redorded signals { TYPE signal_info; }

FILE stdred signals

{
NEMBERS

LOCATION, gauge location;

INSTR TAG, tag;
SIGNALS, recorded sigpals; <i>
! (\

In the ekample of Figure icH | gauge
is storg xample,
"signal_|info" is used a ipiti ist. The referencing "signal_info" in the EDD
will not [access the list ¢ Y OR otation.

The follpwing tw

tored si
recorded

Howeve not access the same information.

S[10].SIGNAL
q

The "echo_ the structure for one part of a list element and, in both cages, the
amount d to is the same (in both cases an array of 4 096, 2-byte unsigned
integers)). Hoewever,~echo_signal" will be null unless data is placed into it (for example, by
loading |it'with data from the field device).

Figure 61 shows an example of a method that is used for reviewing the stored radar signals.
In this example, the LIST of stored waveforms is displayed sequentially. The "i" variable is
used to step through the entire LIST, just like an iterator.



https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

IEC 61804-4:2015 © IEC 2015 - 75—

WAVEFORM one echo

{

}

TYPE YT

{
X INITIAL O;
X _INCREMENT sample interval;
Y VALUES { echo_signal }

GRAPH review radar signal

{

MEMBERS

{
PING, one_echo;
}

MENU revliew_ radar_ signal menu

}
/*

* Kk Kk Kk Kk Kk K|

1ABEL “Radar Signal”;
TYLE WINDOW;
ITEMS

review radar_signal

* now flor a method that reviews the stored rada

*

*/

METHOD yeviewStoredPings

{

1ABEL "SignalHistory";
PEFINITION

int i,
ans;
long selgctiown;

long var[idN5];

= e interval );
echo signal );

the current record so we can display it */

/* display the graph and the annotations. */

MenuDisplay (review radar signal menu, “OK”, selection);

dat€ taken = stored signals.SIGNALS[i].DATE STAMP;
gperator = stored signals.SIGNALS[i].TAKE BY;
operating conditions = stored signals.SIGNALS[i].NOTES;
sample_interval = stored_signals.SIGNALS[i].DT;

h igna'l = torad ign::'l ICNATL [1] IGMN L+

acknowledge ( "Radar Signal by %{1} \nDescription %{2}" varid);

ans = select from list ("do you want to see the next radar signal",

if (ans != 0)
{
break;
i++;
} while ( 1 < recorded signals.COUNT) ;

"Yes;No") ;

Figure 61 — Example of reviewing the stored radar signals
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This example has a number of interesting features. Firstly, the Builtin MenuDisplay allows the
use of menus of STYLE WINDOW or DIALOG to be used within methods.

Each iteration also calls "acknowledge()". Within a method, the graph object is separate and
asynchronously displayed. This allows the EDD developer to use the acknowledge (delay and
put_message) Builtins to interact with the user in exactly the same way as always used in
METHODs.

The acknowledge call displays the operator and comments on the recorded signal. The date is
not currently displayed. Displaying the date is possible with some work but the implementation
is not shown in this example.

Lastly, itsheuld-be—roticed—thatthe—recorded—signals-COUNT—GCOUNT {Hepg—with, FIRST,
LAST, AND CAPACITY) is an attribute inherently available for all LISTs be used
to detedt when the end of the LIST is reached. Any access on non eXistihg nents in
METHOPDs causes process abort.

If COUNT is specified in a LIST it defines the size that it has & instance
device data. If it is not defined, the list is empty.

A list c3 mmand
that hag ted in a
method

The ind¢ ted, the
indexes indexes
of the fd

COUNT| can be used to get > k S ist. natically
updated with Listinsert or I : 8 ;

Figure 82 is moren for the
operatof to revi@ R g signal
from thg field devicé, A ser may
take anogther reading

Once an i lace an
existing|si gnal. In
many cas

In the in iddle of
the LIST contained\ir’the FILE "stored_signals". This section of code shows the usge of the
COUNT]|attribute and the Listinsert() Builtin function.

The section performing the replace function orders the list to find the element to be replaced.
A call to the ListDeleteElementAt() Builtin followed by a Listinsert().call affects the
replacements.

In the final section of the example, the current radar signal is compared to a stored signal.
The list is stepped through and the "compare_radar_signals" GRAPH displays both signals on
the same graph.
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VARIABLE ping index
ARRAY ping data
VARIABLE today
VARIABLE user
VARIABLE conditions

TYPE INDEX ping data; }

TYPE sample; NUMBER OF ELEMENTS 4096; }
TYPE DATE; }

TYPE ASCII(32); }

TYPE ASCII(64); }

COLLECTION liveSig
{
MEMBERS
{
DATE_STAMP, today;
TAKEN BY, user;

NOTES, conditions;
DT, sample_interval;
SIGNAL, pind data;
}
}
COMMAND [ping
{
NUMBER 128;

PERATION COMMAND;
TRANSACTION

REQUEST { }
REPLY { response code, device status }

RESPONSE_CODES { ... }
}
COMMAND [read ping data
{
NUMBER 129;
PERATION READ;

TRANSACTION

ping index,
ping data[ping index+01],
ping data[ping index+03],
ping data[ping index+05],
ping data[ping index+07],
] 4
ping data[ping index+11],
ping data[ping index+13],
]

[
[
[
ping data[ping_index+09
[
[
ping data[ping index+15

}
WAVEFORM new_.eChe

{
TYPE XT

X _INITIAL O;
X_INCREMENT sample interval;
Y VALUES { echo signal }

}

GRAPH new_radar_signal
{
MEMBERS
{
PING, new_echo;
}
}

GRAPH compare radar signals
{
MEMBERS
{
PING1, new_echo;
PING2, one_echo;
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}
/*

RR R IRk dh h b kb b b b b b b b b b b b b b b bk kb b bk kb b ik b b b b b b b b b b b b b b b kb b b b b b b b b b b b b b bk b b b bk b b i
* pings the radar and captures the echo waveform into ping data
*/

#define PING COMPLETE 0x10;

METHOD newPing
{

LABEL "Ping";

DEFINITION

{
int i,

ans; /*The users answer to select from list*/
long selector;

long varid[5]; /*used in the acknowledge Builtin calls*/

= VARID
= VARID

[0] date_taken );
[1]

[varid[2] = VARID
[3]
[4]

operator );

operating conditions );
sample interval );

echo _signal );

= VARID
= VARID

/ *
* ping once to get a radar signal
*/

do {

select from list ("Ready tom
while (ans == 0) {
send (128) ;
do { /* check \he
send (48) ;
} while (GET VAR VALUE

ws4) & PING COMPLETE) ;
/~k

ping index += 16) {

“OK”, selector);

save it?

("what now?", "save the signal;" \
"replace a stored signal; compare signals;|[ \
"get new signal; quit", ans);

case 0: /* save the signal */
get _dev _var value (conditions);
select from list("save where?","front of list; end of list;
insert into list", ans);
switch (ans) {

case 0: 1 = 0; break; /* begining */
case 1: i = recorded signals.COUNT; break; /* end */
default: /* insert */

i=0;

do {

/* get the current record so we can display it */
operator = stored signals.SIGNALS[i].TAKE BY;
operating conditions =

stored signals.SIGNALS[i].NOTES;
sample_interval = stored_signals.SIGNALS[i].DT;
echo signal = stored signals.SIGNALS[i].SIGNAL;

/* display the graph and the annotations. */
MenuDisplay (review radar signal menu,
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“OK”, selector);
acknowledge ( "Radar Signal by %${1} \n" \
"Description %{2}" wvarid);

select from list ("Insert here?","Yes;No",ans);
if (ans == 0) {
break;
}
i++;
} while ( i < recorded signals.COUNT) ;
break;

}
ListInsert ( storedSignals.SIGNALST, i, liveSig );

break;
case 1: /* replace a stored signal */

i=0;

do {

/* get the current record so we can display it
operator = stored signals.SIGHNA
operating conditions= stored signals.SIGNAL
sample_interval = stored_signals,SI
echo_signal = stored_signalf.SY

/* display the graph and the annotga

MenuDisplay
acknowledge (

select_from 14

if (ans == 0) {
ListDeleteRE i),
ListInsert i, liveSig );

so we can display it */
stored signals.SIGNALS[i].TAKE BY;
stored signals.SIGNALS[i].NOTES;

= stored signals.SIGNALS[i].DT;
stored signals.SIGNALS[i].SIGNAL;

ay the graph and the annotations. */

MenuDisplay (review radard signal menu, “OK”, selector);
acknowledge ( "Radar Signal by %${1} \

nDescription %${2}" wvarid);
lect from list ("compare with this signal?"

"Yes;No",ans) ;

if (ans == 0) {
MenuDisplay ( compare radar signal menu, “OK”, selector);
select from list ("compare with another
signal?","Yes;No",ans);
if (ans==0) {
continue;
}
break;
}
i++;

} while ( i1 < recorded signals.COUNT) ;
acknowledge ("no signals compared");
break;

case 3: /* get new signal */
continue;
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default: /* quit */
process_abort ();
break;
}
} while (1 );

Figure 62 — Example of an EDD that inserts, replaces, or compares radar signals

5.3 Exposing data items outside the EDD application

Any data items with VALIDITY equal to FALSE shall not be exposed.

The EDD_application shall not expose data items outside the EDD applicatien, if the PRIVATE
attributg is evaluated to TRUE. For a COLLECTION, RECORD or a R ~ARRAY,
where the PRIVATE attribute is evaluated to FALSE or it is not defingd,theg blication
shall eXpose the COLLECTION, RECORD or the REFERENCE_ARRA a erenced
items, r¢gardless of the PRIVATE attribute of the referenced data its

For a COLLECTION, RECORD or a REFERENCE_ARRAY, where t S\(PF v ibute is
evaluatéd to TRUE, the COLLECTION, RECORD or ; is not
exposed, but the referenced data items may be exposedb

5.4

nitialization of EDD instances
5.4.1 Overview

Initializgtion of variables is important for
the planning phase, the configuration/may be “wpad

developger defines ranges and enumerdtions-dn
applicatjon to check the cg 3 void ‘probl

+H a device is configured, e.g. in
nS|stent with the devices. The EDD
conditionals to allow thHe EDD
ms while downloading the configliration.

5.4.2

If the u 2 Vi instapcCe is created by the EDD application with the

related EDD. The A\ S all be initialized using the following rules.

a) Vari initigli ' iable type initial value. This shall apply if b), ¢) or d) do not
apply.

b) Vari iti i ithh EDDL INITIAL_VALUEs. This shall apply if a) does not apply.

c) Varig iitalati with DEFAULT_VALUEs. This shall apply if INITIAL_VALUES$ do not
exist.

d) Varigable inittalization using EDDL COMPONENTSs.

In addition” the user may select a TEMPLATE that contains further initializations.
FOUNDATION fieldbus, PROFIBUS and PROFINET may have additional files to the EDD that
may define default values.

5.4.3 TEMPLATE

TEMPLATESs specify default parameter values for different uses of a device, i.e., they are
application specific. TEMPLATEs may be specified by the device manufacturer in their EDD.
For example, a differential pressure device may be configured as a difference presser sensor
for a heat exchanger or as a level sensor in a hydrostatic level application. TEMPLATEs may
also target specific market segments. For example, pharmaceutical requirements of
traceability and validation may affect more parameters than may be required by other markets
such as factory automation. There may be more than one TEMPLATE for a given device.

An EDD may include templates, as specified in IEC 61804-3. Figure 63 is an example of a
TEMPLATE.
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// Template for differential pressure
TEMPLATE diff pressure template
{
HELP [diff pressure help];
LABEL "Differential pressure";
DEFAULT_ VALUES
{
constant-expression;
constant-expression;

variable-reference
variable-reference

}
}
// Template for absolute pressure
TEMPLATE abs pressure_ template
{
HELP [abs_ pressure help];
LABEL "Absolute pressure";

DEFAULT VALUES

variable-reference
variable-reference

The ED
user se
specifie
differen

Initializgtion of a referenced VARIABLE from 3
array orflist elements, it change only the di

L irect re
5.5 Dlevice model mapgp %

551 |BLOCK_A

d VARIABLE.

A FOUNDATI contain device level root

process| variables\fog evel menus (e.g. process_variables_root_mer

All MEN
they ar¢g

Block Ig
menus §
a menu
specific

i - constant-expression;
i - constant-expression;
} (\

or LIST TYPE shall n

menus

r. If the
emplate

to apply

bt effect

(e.g.
u_ai).

ith which

ck-IeveI
means
hce to a

The example Figure 64 illustrates referencing according to the correct context.
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BLOCK _ analog input block
{
CHARACTERISTICS _ ai character;
LABEL [analog input block];
HELP [analog input block help];
PARAMETERS
{
ST_REV, _ st _rev;
TAG DESC, tag desc;
ARV
}
MENU ITEMS
{
process_variable root menu ai; /* block based menu */

}

MENU prdcess_variable root menu /* device level menu */

ITEMS

__lanalog input block[0].PARAM.ST REV;/* block reference speci e Bixock\ins{ance */
MENU prdcess_variable root menu ai /* a Block level menu */
ITEMS

PARAM.ST REV; /* menu is associated with a block(type,

/* so only parameter refer inNg 1 s a
}
) /\

BLOCK/A

5.5.2 BLOCK_B

EDDs fgr PROFIBUS and i ntain all necessary device levellmenus.
BLOCK] B level menus)d RORIBUS/and PROFINET devices.

The BLOCK_B ss device data of Pl Profile for Process| Control
Devices| (see 10.N\X.

6 ED ng and usage of Builtins

6.1

The Buflti is modelled very closely to the Builtin select from_list/select_
from_m proviges users with the ability to select from a set of choices in a method.
Instead |of displayingAext strings, the Builtin MenuDisplay will display the specified mgnu and

append |the/User selected choices as buttons (or equivalent). Once the user has selefted the
option, the menu is dismissed and control is returned to the method.

The user selection is returned through the selection parameter based on the position of the
element in the options list. A semicolon delimits choices. It is recommended that the selection
list contain three or fewer entries.

The value returned by the selection is zero-based. For example, if the option list contains
“BACK;NEXT”, selecting BACK would return zero and selecting NEXT would return a one. If
selection is an empty string, the EDD application will append a default button and return zero
if selected by the user.

If the EDD application is unable to display the menu, an error status is returned by the Builtin.
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In addition to the specified selection items, the EDD application should also provide a cancel
button (or equivalent) that will force the dismissed menu and invoke the method’'s abort

routines.

Menus that are called using the MenuDisplay are of type DIALOG or WINDOW. Methods and
edit displays are not permitted menu items (including referenced submenus, if any appears on

a menu called from MenuDisplay).

NOTE PROFIBUS and PROFINET support nesting methods with Ul Builtins.

Figure 65 shows an EDD example of a three-step set-up wizard.

@%
8
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IMAGE deviceimage
{

PATH "device image.jpg"
}

MENU wizard stepO
{
LABEL "Wizard Step 1";
STYLE DIALOG;
ITEMS
{
"Welcome to the device setup wizard. "
deviceimage

}

MENU wizard stepl
{
1ABEL "Wizard Step 2";
TYLE DIALOG;

ITEMS

"Enter the setup values",
devicevarl,
devicevar?2

}

MENU wizard step2
{
1ABEL "Wizard Step 3";
TYLE DIALOG;

ITEMS

"Wizard Complete",

METHOD sletup wizard
{
LASS INPUT;
1ABEL "De
PEFINITIO

MenuDisplay (wizard stepO,

"NEXT", select);
step++;
break;
case 1:
MaonuDi r\'lal (nzd axrd i p'l, LA =Y PV;]\TF‘ 'T‘", 1 #\'-
if (select==0) step=0;
if (select==1) step=2;
break;
case 2:
MenuDisplay(wizard step2, "FINISH", select);
step++;
break;
}
}
while (step<3);

Figure 65 — Example of a wizard
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6.2 Division by zero and undetermined floating values
6.2.1 Integer and unsigned integer values

The EDD application shall raise a runtime exception, if the evaluation of an expression
contains an integer division by zero or modulo calculation to zero.

If the exception arises inside a method execution, the EDD application shall abort the method.

If the exception arises at an expression or conditional evaluation, the EDD application shall
stop execution of the EDD and notify the user.

6.2.2 Floating-point values

The EDD application shall be able to handle division by zero for floati
defined|in IEEE 754. The rules shall be applied inside method exet
evaluatipn of attributes.

int operations as
I ression

Table 9[shows examples of results of floating-point calculati REres i positive

numeric| value.
Table 9 — Examples of floam

Expression / sult
1.0/0.0 Q <(\< lnf<ity<\-) k‘%
-1.0/0.0 N Infim
n / +(-)Infinity ( o\,
+(-)Infinity x +(-)Jnfigity \ \ W Infinity
+(-)nonzero!0\ \( - WA +()infinity
Infinity + Inf‘n\fby\ O\ " | Infinity
0.0040N "\ > NaN
Infinity~nfialty_ N NaN
+(-)|nw§\4+(§tqﬁm \/\ NaN
+(-)|n‘ﬁ{1it;\b\ N NaN
Gl KOS

log RN N NaN
|<ﬁ2\1-\n) B NaN
asin (<-1), asin(>1) NaN

acos (<-T1), acos(>1) NaN

(

The representation of these three results may differ in the EDD Applications. NaN shall be
displayed as “NaN” or “Not a Number”, Infinity as “Inf” or “Infinity”. The algebraic sign of
infinity shall also be displayed.

7 Modular devices

71 Overview

The intention of the modular device concept is to provide a means to reduce the overall size
and complexity of an individual EDD through the reduction of conditional statements. This is
accomplished by creating EDDs for each component of the modular device. This concept
allows for the component EDD to be delivered independently. The configuration description of
modular devices includes information about allowed components and their relationships.
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A component is a piece of software or hardware that must be contained within the modular
device, i.e. a module can not function separately from the modular device hosting it. A
component may support one or more modular devices. Components may contain additional
components e.g. channels, but consideration should be given to user deployment. Additional
EDDs may create problems for users as they upgrade their systems with new EDDs.

7.2 EDD identification

Two identification techniques exists for EDDs.

a) EDD reference: EDDs are identified for each protocol by MANUFACTURER,
DEVICE_TYPE and DEVICE_REVISION. The referencing allows to identify one EDD.

b) EDD referencing using COMPONENT description: EDDs are identified by PROTOCOL,
CLASSIFICATION, MANUFACTURER and COMPONENT_PATH. This ref encingi; allows
refefencing one or many EDDs. To reference more than one ample any
pressure devices, only the classification could be specified.

The refe¢rencing between the components that describes allowed through

the COMPONENT_REFERENCE. A COMPONENT_REFERENCE in the

EDD library.

The attfibute COMPONENT_PATH has different u e constryct, see

Table 10.

Table 10 - U{a\gﬁg&ﬁ
Construct \_/Usage
COMPONENT Cre(a.\s a\sqkr&on&rgin the catalog hierarchy
COMPONENT_FOLDER Cre es\\fou%«\}v(e catalog hierarchy
COMPONENT_REFERENCE w hIS use c the attribute does not affect the catalog] It is
[\ (\\Q nly tobuild the reference

The C( lative to the COMPONENT_PARENT, if fefined.

Absolute e not permitted.

The PR and MANUFACTURER are defined in IEC 61804-3. The

manufag¢ hierarchy through the catalog path referenced ffom the

above.

7.3 In

Modular ist of software and hardware modules Each module can be desgribed in

a separate gvice or

modules EDD can be delivered mdependently at d|fferent tlmes The conflguratlon descrlptlon
of modular devices includes information about allowed module types and the allowed number
of modules. This configuration description allows an EDD application to configure a modular
device in a hierarchy, see Figure 66.
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ent

Prev

\ 4

Next

/Child \

7.4  (Jffline configuration

The component description allows the EDD
configurfation of modular devices. The
types and the number of components

types th
of a mq
before d

75 O

The dey
be dong

76 S
7.6.1

In the €
types off

ponents in the library

GasAnalyzer

GasAnalyzer—modu

Possible Configuration of the device

GasAnayizer-Device

N

Slot1 Module

Slot2 Module

e.g. Head module

e.g. Modules

igh the
nponent
nponent

ﬂppology
i

on and

his can

10.

ing two

Figure 67 — Components and possible configuration of the modular devices
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Three EDD examples are given in 7.6 showing the simple modular device.

a) Separate EDD file example with direct EDD referencing, see 7.6.2.
b) Separate EDD file example with catalog EDD referencing, see 7.6.3.
c) One EDD file example, see 7.6.4.

7.6.2 Separate EDD file example with direct EDD referencing

Figure 68 shows an EDD example for a modular device.

MANUFACTURER 0x10£f£79,
DEVICE TYPE 0x1000,
DEVICE REVISION 0x01,
DD REVISION 0x01

COMPONENT GasAnalyzer
{
1ABEL "GasAnalyzer";

OMPONENT_ RELATIONS { GasAnalyzer module relation }
}

COMPONENT RELATION GasAnalyzer module relation

{
1ABEL "GasAnalyzer Module";

RELATION TYPE CHILD COMPONENT;
OMPONENTS { GasAnalyzer modulel}
NMINIMUM NUMBER 0;
NAXIMUM NUMBER 2;
}
COMPONENT_REFERENCE GasAnalyzer module
{

DEVICE TYPE 0x1001;
DEVICE REVISION 0x
}

VARIABLE device mode
{
1ABEL "Mode
QLASS CONTA
TYPE ENUMER2

1

Sevrice—modes
GasAnalyzer module relation[0].module type,
GasAnalyzer module relation[l].module type

Figure 68 — Separate EDD file example with direct EDD referencing

Figure 69 shows the EDD example for module1.
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MANUFACTURER 0x10££79,
DEVICE TYPE 0x1001,
DEVICE REVISION 0x01,
DD REVISION 0x01

COMPONENT GasAnalyzer modulel
{

LABEL "GasAnalyzer Module 1";
}

VARIABLE module_ type
{
LABEL "Module type";
TYPE ENUMERATED
{
DEFAULT VALUE 1;
{1, "GasAnalyzer module 1"},

{2, "GasAnalyzer module 2"}
) . (N

Figure 69 — EDD example for module1

Figure 70 shows the EDD example for module2. The relatign tofat\co ent is not
described in the modular device EDD. \
MANUFACTURER 0x10££79, >

DEVICE TYPE 0x1002,
DEVICE REVISION 0x01,
DD REVIYION 0x01

COMPONENT GasAnalyzer module2
{
LABEL

OMPONENT RELATIONS
}

COMPONENT_RELATION GasAna
{
RELATION TYPE
OMPONENTS

T RE FERE@

}

COMPONEN
{
1
1
}

VARIABLH

{
LABEL "M

,

{1, sAnalyzer module 1"},
{2, "GasAnalyzer module 2"}

Figure 70 — EDD example for module2

7.6.3 Separate EDD file example with classification EDD referencing and interfaces

Figure 71 shows an EDD example for a modular device.
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MANUFACTURER 0x10££79,
DEVICE TYPE 0x1000,
DEVICE REVISION 0x01,
DD REVISION 0x01

#include "module_interface.dd"
#include "GasAnalyzer_ interface.dd"

COMPONENT GasAnalyzer
{
LABEL
PROTOCOL
CLASSIFICATION
COMPONENT_PATH

COMPONENT RELATIONS
SUPPLIED INTERFACE

"GasAnalyzer";
PROFIBUS DP;
SENSOR_ANALYTIC;
"GASANALYZER";

{ GasAnalyzer module relation }
{ GasAnalyzer interface }

}

COMPONENT RELATION GasAnalyzer module relation

{
1ABEL
RELATION_TYPE

OMPONENTS

REQUIRED INTERFACE
UPPLIED INTERFACE

NMINIMUM NUMBER
NAXIMUM NUMBER
}

COMPONENT_REFERENCE GasAnalyzer module

{
PROTOCOL

LASSIFICATION
OMPONENT PATH

MENU toot menu

1ABEL
JTEMS

"GasAnalyzer module relation";
CHILD COMPONENT;

{ GasAnalyzer modulel}

{ module interface }
{ GasAnalyzer interface }

7
LYTT
XER/ Y

SENSOR AN
"GASANALY

Bl

) re ] [0] .module interface.module type;
~relaion[l].module interface.module type;
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Figure 72 shows an EDD example for module1, a component supported by that modular

device.

MANUFACTURER 0x10f£79,
DEVICE TYPE 0x1001,
DEVICE REVISION 0x01,
DD REVISION 0x01

#include "module interface.dd"

COMPONENT GasAnalyzer modulel
{

LABEL "GasAnalyzer Module 1";
PROTOCOL PROFIBUS DP;
CLASSIFICATION SENSOR_ANALYTIC;
COMPONENT_PATH "GASANALYZER/MODULE1";
UPPLIED_INTERFACE { module_interface }

INITIAL VALUES

module type =1;

Figure 72 — EDD example for

Figure 13 shows an EDD example for module2. /Th

is not

described in the modular device EDD. (\
N\

MANUFACTJURER 0x10f£79,
DEVICE TYPE 0x1002,
DEVICE REVISION 0x01,
DD REVIYION 0x01

#includg "module_ interface.d

COMPONENT GasAnalyzer modu

{
1ABEL
PROTOCOL

LASSIFICKTIO®
OMPONENT \PATH

OMPONENT REx

}

COMPONEN

{
RBDETPION TYPE PARENT COMPONENT;
COMPONENTS Gachratyrer—
SUPPLIED INTERFACE { module_interface }

}

COMPONENT REFERENCE GasAnalyzer
{

PROTOCOL PROFIBUS DP;
CLASSIFICATION SENSOR_ANALYTIC;
COMPONENT_PATH "GASANALYZER";

Figure 73 — EDD example for module2
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7.6.4 One EDD file example

The modular device and the two modules types are described within one EDD source file (see
Figure 74).

MANUFACTURER 0x10££79,
DEVICE TYPE 0x1000,
DEVICE REVISION 0x01,
DD REVISION 0x01

COMPONENT GasAnalyzer
{
LABEL "GasAnalyzer";
COMPONENT_RELATIONS { GasAnalyzer module relation }
}

COMPONENT RELATION GasAnalyzer module relation
{

RELATION TYPE CHILD COMPONENT;

OMPONENTS { GasAnalyzer modulel, GasAnalyzer mod
NMINIMUM NUMBER 0;
NAXIMUM NUMBER 2;

}

COMPONENT GasAnalyzer modulel
{
1ABEL "GasAnalyzer Module 1";

PECLARATION

/* Any device type speci
YARIABLE module_ type
{
LABEL "Module type
TYPE ENUMERATED
{

}
COMPONENT GasAnaly

{

1ABEL er Module 2";

1
e specific declaration may follow here */
KL "Module type";

YYPE ENUMERATED

DEFAULT VALUE 2;

{1, ng Aol r rmodial 1

T

{2, "GasAnalyzer module 2"}

}

VARIABLE device mode
{
LABEL "Mode";
TYPE ENUMERATED
{
{1, "simple"},
{2, "complex"}

MENU root_menu
LABEL "Main Menu";

ITEMS
{
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device mode,
GasAnalyzer module relation[0].module type;
GasAnalyzer module relation[l].module type;

Figure 74 — EDD example for module2

7.6.5 Combination of single and separate modular device example

The techniques to specify components in one or more files can be combined, for example the
simple file example could be extended with a module3 that is described in a separate file.

7.7 COMPONENT_RELATION

7.71 General

A COMPONENT_RELATION defines the required and supplied |
kind of gomponent subcomponent relationship.

s\for a| special

The specification of COMPONENT can be omitted if the N escribes the

relation|using an appropriate PARENT_RELATION.

7.7.2 NEXT_COMPONENT usage

The example in Figure 75 shows th odule has to be empty by
specifying an empty COMPONENTS {ist.\J hi ATION shall be dgfined in
the EDO '

COMPONENT RELATION GasAnalyzer module |
{

RELATION_TYPE
ADDRESSING i addressing variables

OMPONENTS

7.7.3

The exgdmple ifnKi S “slot” is
a varial can be
pluggedi

COMPONENT REDATION GaxAna¥yzer module relation
{

RELATION, TYPE HILD COMPONENT;
ADDRESSING { slot }
COMPONENTS {

GasAnalyzer modulel {REQUIRED RANGES {slot{MIN VALUE 0; MAX VALUE 4;}}},
GasAnalyzer module2

}

MINIMUM NUMBER 0;
MAXIMUM NUMBER 10;

Figure 76 — REQUIRED_RANGES usage

7.8 Upload and download for modular devices

Modular devices can support upload or/and download for the different parts of the modular
device. Each EDD can support the upload/download mechanism by using the corresponding
menu definitions (see the upload/download section in the offline configuration). The
upload/download menus can reference variables and menus from underlying components
(CHILD_COMPONENTS).
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If a module does not support the upload or download because e.g. it only has volatile
memory, the EDD should define the upload or download menu with no variables in the items

and a st

atic text e.g. “n.a.”.

The EDD application starts upload or download at the parent followed by the first child, the
next to the child and so on. If any child by itself has children then these children are
performed before the next sibling is uploaded or downloaded.

If an ADDRESSING is defined in the COMPONENT_RELATION then the ordering of the

children

is defined by the ascending addresses, see Figure 77.

NOTE Th

If an err
proceed

The ED

7.9 Diagnosti

SN

/é\\
< AN

ik TGO
o/

b arrows s@e R \ the ordering.
gure 7 ¥nload order of a modular device

g.an upload or download, the EDD application shall n
odule that produced the error.

Each m

odile should support diagnostic by implementing a diagnostic EDD method

addition

al to the module specific diagnostic.

The diagnostic classification should be extended with two additional cases.

Additional diagnostic classifications are shown in Table 11.

ot try to

ces.

that is
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Table 11 — Diagnostic classifications

Classification Description

Type mismatch The connected device or module is not of the projected type. In case of type
mismatch any other diagnostic checks in the diagnostic METHOD may not be
possible. The EDD application should not force any communication until
projected device type is equal to the connected device.
In case of type mismatch, the EDD application can invoke the detect
METHOD to get the right type (EDD).

Different device instance Connected device or module has the projected type but it is a different
instance than stored in the configuration data base

NOTE 1 This is only needed if no common way of EDD identification exists, e.g. for PROFIBUS.

NOTE 2 htaset

can exist due to several use cases. Examples are: module replacement, incorrect insta ihcorrect

configurgtion in offline database.

7.10 Reading modular device topology

7.10.1 [ SCAN

With anfoptional SCAN EDD METHOD an EDD applicationN ist of existlng sub-
components. The SCAN METHOD reads the device infonnatiean to\create a lis§ of the
containg icati iSt to create instances

for the gomponents.

Figure 7
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COMPONENT MyDevice
{

SCAN MyScan; // makes the scan method public
SCAN LIST MyScanList; // makes the scan list public

}

VARIABLE Relation { ... TYPE ASCII(64) ... }

VARIABLE Type { ... TYPE ASCII(64) ... }

VARIABLE Address { ... TYPE INTEGER(4) ... }

COLLECTION ComponentInfo

{
MEMBER

RELATION, Relation; // describes how the sub-component is uged
TYPE, Type; // reference to an EDD in the EDD 1lib %
ADDRESS, Address; // address of found sub-component

}

LIST MyYcanList
{

TYPE ComponentInfo;

}

METHOD MyScan
{
TYPE int; // the method retu
PEFINITION

int i;

while ( MyScanList.COUNT ent

info available

// read module information
99,12,1"; // manufacturer, device typ¢
// device revision

~

// if no error
i;

Figure 78 — Example of a SCAN METHOD

The SCAN_LIST is a LIST of COLLECTIONs. The COLLECTION shall contain the
COMPONENT_RELATION name, the type and all address information defined in
ADDRESSING. The result of the SCAN METHOD can be a specific EDD or a group of EDDs.
In case of specific EDDs, the EDD application does not need to call detect the METHODs. In
case of a group of EDDs, the type may contain the COMPONENT_PATH.

The EDD application uses the COMPONENT_RELATION name and the EDD to know how to
create instances with this information.

7.10.2 Detect module type

If the SCAN METHOD has identified an EDD of a component family, then the DETECT
METHOD of this EDD can be used to identify the EDD for the device.
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The DETECT METHOD reads all necessary information of the device to identify the sub-
component. The result of the DETECT METHOD is the identification of an EDD.

In case that the DETECT METHOD can not identify the component EDD, it can return the
identification of another component family EDD.

Figure 79 shows an example of a device DETECT METHOD.

COMPONENT MyDevice
{

DETECT MyDetect;

}

METHOD MyDetect ( DD _STRING &MyComponentType )
{
TYPE int; // returns SUCCESS if device is known, FAILURK
// detection is not possible e.g. communicatio

yn or

PEFINITION

.. // reads device information t¢/ 1d
if (...) // if device is known

MyComponentType = “99,19,3”;
return SUCCESS;

}

return FAILURE; 6
}
} <\

The follpwing rules apply fo

e SCAN and DETECRM

e |Ifthe DETECT ME
invoke the D

should

7.11 Clonfiguratio

The CH OD checks the offline configuration of a devic¢. If any
warning d\it returns a list of messages that the EDD application should
display g or error occurs, the METHOD shall return Bl _SUCCHESS and

may not

Figure § an example of the usage of CHECK_CONFIGURATION METHOD.
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VARIABLE ConfigCheckMessage { ... TYPE ASCII(256); }
LIST ConfigCheckMessageList { ... TYPE ConfigCheckMessage; }

COMPONENT MyDevice
{

CHECK_CONFIGURATION MyConfigCheck;
}

METHOD MyConfigCheck ( DD STRING &MessageList )
{
TYPE int; // BI_SUCCES configuration is valid,
// BI _ERROR configuration is invalid
DEFINITION
{
if (...) // check of the configuration
{
MessagelList = “Configuration error ..”;
return BI_ERROR;

}
else
return BI SUCCESS;

NOTE Iffthe CHECK_CONFIGURATION METHOD is written in a_way } ffline and
online, then the method can be called in the diagnostic method K art of the
whole diapnostic check.

8 Edit session

8.1 Data management

8.1.1 Overview

The segsion managemen ing 8 i or dialogs, windows and methods. Each
dialog, ywindow or method sha i of the data represented by a cache|
A cach¢ contain@ ; to separate the data modifications of a $ession.
When the sessionNg confi s shall be made persistent.
The EDPD applicatio sepafate caches for offline and online sessions. For offline
session$ the i all use an offline cache with the values of CLASS LOCAL and
non-LOCAL wariab application may store the offline cache persistently.
Figure 81 showsyh a caching for an offline session.
MENU DIALOG / WINDOW
(offfme session) TMETHOD
(offline session)
Key:
----> invocation
—> updat h
Offline Cache Edit / Method Cache updale cache
—> save changes
_— data access

Figure 81 — Data caching for an offline session

For online sessions the EDD application shall use an online cache. The values of the
requested CLASS LOCAL variables shall be retrieved from the offline cache for PROFIBUS
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and PROFINET devices; otherwise the values of the requested CLASS LOCAL variables shall
be initialized with DEFAULT_VALUEs. The values of the requested non-LOCAL variables
shall be read from the device.

Figure 82 shows the data caching for an online session.

LOCAL variables
FILE variables

MENU

(online session)

DIALOG / WINDOW
/ METHOD

(online session)

Offline Cache

Online Cache

After trd
and REF

When th
data ite
shall all
and the
METHO
Change
cache f{q

8.1.2

/
Edit/ Methog/siach

non-LOCAL
variables
save Fl

invocation
update chche

Device T
save chgnges

—_—S data access

d, the changes shall be saved according to
e device at anytime by using communication

of UNIT

s of the
blication
ut abort
8.1.4. A
Builtins.

dtored in

ACTOR

All caches:shall contain unscaled values even if the VARIABI Es have a SCAI ING_F

attribute. The variable values shall only be scaled to be displayed and unscaled after editing.

Any conditionals shall be evaluated using the current cache.

FOUNDATION fieldbus caches shall support multiple block instances.

8.1.3 Data caching for dialogs and windows

When the user invokes a dialog or a window (MENU with STYLE DIALOG or STYLE
WINDOW), the EDD application shall use an edit cache with values from the online or offline

cache.

Sub dialogs or windows may share the edit cache of the dialog or window they are invoked
from. Changes within a sub dialog or window are applied directly to the invoking dialog or
window and cannot be discarded.
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Figure 83 shows the data caching for sub dialogs or windows using a shared edit cache.

D DIALOG / DIALOG /
WINDOW WINDOW

Key:

_—> invocation

_— update cache
- Edit Cache

—> save changes
—> data access

If the EPD application uses separate edit caches for sub dialdgs and wihdows, thanges
are apglied to the invoking dialog or window if the sub~dia i i hfirmed,
otherwige the changes are discarded.

[
[72])

Figure 84 shows the data caching for sub dialogs or

DIALOG / > Pux \%\\\
WINDOW
MRC Key:

_—D invocation|

—_— update cache
—> save changes
_— data accegs

8.1.4
When th i ETHOD, the EDD application shall use a separate methofd cache
based q ache »f the MENU the METHOD has been invoked from. METHQD local

variables dre-not stored in the method cache.

METHODs called from a METHOD shall share the method cache of the calling METHOD. If a
nested METHOD aborts, the whole calling hierarchy shall be aborted and all changes shall be
discarded. The saving of changes within a METHOD is described in Table 12. Figure 85
shows the data caching for nested METHODs.
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\"2

METHOD

>

Method Cache

.

Figure 85 — Data caching for nested METHODs

Key:

----> invocation
_— update cache
—> save changes

—_— data access

When a[METHOD IS iInvoked from a dialog or window, the EDD application shai_ use, ajmethod
cache bpsed on the cache of the MENU the METHOD has been invoke

Figure 86 shows the data caching for METHODs invoked from a dialg

DIALOG /
WINDOW

Edit Cache

METHOD

/

e G

AN

When 3
applicat

Figure &
cache.

for%T
) b

nvoked within a dialog

calling the Builtin MenuDisplay, t
es from the method cache of the calling ME

om.

invocation
—_— update cgche

—> sawe charLges
—_— data acceps

e

DIALOG
Key:
----> invocation|
Method Cache Edit Cache il el
N ——> save changes
—> data access

Figure 87 — Data caching for a METHOD invoking a dialog using an edit cache

Figure 88 shows the data caching for a dialog invoked from a METHOD sharing the method

cache of the calling method as edit cache.

he EDD
FTHOD.

ate edit


https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

-102 -
MenuDisplay()
D) METHOD \ > DIALOG
- —> Method Cache

Key:

—> invocation
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_— update cache

—> sawe changes
_— data access

HART 4
invoked

Modific4

Figure 88 — Data caching for a METHOD invoking a didlog

nd FOUNDATION fieldbus do not support invoking a METH
from a METHOD by calling the Builtin MenuDisplay.

tions of LIST structures by calling the Builtins

shall remain even if the method aborts.

In METH
changes
Methodj

of the method cache. Table
t can also transfer values fro

12 shows

Table 12 — Builtins. for

Which is

ementAt

ving the

804-5).
tins.

m@;
S

Builtin HART | FOUNDATION RO ; \) Cache handling
Ndbus RORINE
save_values Required —\ \( b@s{alv Manges shall be saved immediately.
save_on] exit — equired efatit /KII changes shall be saved when the method| finishes
béhavio correctly.
discard_pn_exit Qtio | Optionﬁ NM Discards all values at the end of the method
send_on] exit — tiogal \/\\Qy%nal All changes shall be saved and transferred tp the
/\ device when the method finishes correctly.
send_all] values | — tional — All changes shall be immediately saved and
transferred to the device.
send_valu — \ ptioM — The value shall be immediately saved and
z\ \ transferred to the device.
Key: N
Required:
Optional callihg the Builtin is required to save the changes
Default Hehavior:  calling the Builtin is not required to save, send or discard the changes

without calling the Builtin

calling of the Builtin has no effect or is not supported

calling the Builtin is not necessary because behavior of the Builtin is equal to the behavior

Actions should use the cache they are invoked from. In METHODs of VARIABLE actions,
action Builtins are used to get or set the value of the variable for which it is invoked. It is not
necessary to call any other cache handling Builtin to save the changes; the set_ (or put )
Builtins will save this computed value. If any variables other than the action variable are
modified, cache controlling Builtins will need to be used to designate whether these variable
values should be saved, sent to the device or discarded.

8.2 Ul aspects of editing session

S

User interfaces described in an EDD imply a common editing behavior. The following rules
shall be implemented by the EDD application.
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a) VARIABLEs shall be displayed with a variable state that indicates that the value is out of
range or in case of ENUMERATED and BIT_ENUMERATED that the value has no related
enumerator. Some checks may not be done in the EDD and shall be done in the device.
This leads to a communication response_code not equal to SUCCESS.

b) VARIABLEs shall be marked, if the value is changed by the user or indirectly by
METHODs.

c) The EDD application may show additional indications. After transfer to the device or save
to the offline data base, a variable is no longer marked.

d) The user interface shall be updated depending on the changes of variable that are used in
conditional expressions. Examples are:

1) Conditions in ENUMERATED or BIT_ENUMERATED VARIABLEs and
canditions in MIN VAIlUFs and MAX VAIlUFs of numeric VARIABIFs shall be
gonsidered.

2) The layout may change depending on attributes like VISIBILI
ITEMS.

The HANDLING attribute shall be considered.
4) Conditions in COLLECTION MEMBERS, the changjrg
S

in LIBT, etc.
hall be considered.
5) CQonditions in the PATH attribute of IMAGEs shall be~co
e) The|EDD application may allow that the usen entejs i i i hat are
outsjde the MIN/MAX_VALUE ranges but are ihsi e /re of the data type to|support

complex dependences. The EDD
the pser when entering one or mo
editihg ENUMERATED and BIT_EN
enter invalid values.

icit acknowledgement from
MAX_VALUE ranges$. While
the user shall not be able to

f) The 2 ¢ ady the
sampg data cache. The 2 : i i DW, if it
is agtivated by an i

g) All sub windows of a DIAL

h) A MENU of @ DIALOG
shal| be possiblg.

i) Ifin ine8 jed, the
EDD

8.3 User

EDDL sprs hods as

EDD co be provided to all users. This can be defined in EDD with| CLASS

s or METHODs and the class SPECIALIST. This can be used to|prevent
és or invoke functions by accident.

attributsg
users to

make chany

To ensure the maintenance and specialist variables and methods meet the needs of the
customer, the EDD application may allow the specialist to override the CLASS attribute in
order to tailor the list of variables.

9 Offline and online configuration

9.1 Overview

The life cycle of a plant contains different phases. In the design and engineering phase the
engineer wants to specify the required device behavior without having the possibility to
access the devices. The offline configuration supports this use case.

Device parameters can be differentiated into application-specific parameters and device-
specific parameters. To use a new device at a plant location, the application-specific
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parameter should be downloaded into the device. When a device is replaced, the application-
specific parameters from the old device should be downloaded into the new device. However,
the device-specific parameters are never downloaded because they are specific to the
physical device.

9.2 Offline dataset
The offline dataset contains data item values. Any data item except VARIABLEs of CLASS

TEMPORARY referenced by the offline_root_menu, other offline MENUs and offline
METHODs shall be stored in the offline dataset.

9.3  Offline configuration

The offl[ne configuration is the sum of all aclivities that change the offlin . JhE offline
configuration is specified by e.g. offline_root_menu, upload/downloagd i Us and
METHOPs, BLOCK_A PARAMETERS, and S like
CHECK|[ CONFIGURATION, SCAN and DETECT.

Devices| may not or only partly support offline configuration. In thi t_menu

and offllne menus and methods may not exist or not contat ata items|to fulfill

a complete configuration.

Any con e offline
dataset.
The offline configuration shall not reqtire oqlir ig by the

fion can
FTHODs

user e.d. by a data item action. Such o
exist through METHODs which are u
with ACCESS ONLINE.

9.4 Online dataset
The online dataset c
LOCAL VARIAB

9.5 O

read by the EDD application from the|device.
iguration shall be also in the online dataset

e devige
e diag

e mair

e processvariables_root_menu

e root_menu (Handheld)

e Menu_Top* (Handheld)

e hh_* (Handheld)

e BLOCK_A PARAMETERS and LOCAL_PARAMETERS

Any conditionals evaluated during the online configuration shall be evaluated using the online
dataset.
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9.6 Upload and download

9.6.1 Overview

An EDD application shall support the upload procedures to transfer data from the device into
the offline dataset and the download procedures to transfer data from the offline dataset to
the device.

The ordering in the offline configuration menu (offline_root_menu) is user-aspect-orientated in
contrast to the upload or download menus that are ordered from a communications point of
view.

Upload and download menus should contain all of the application-specific parameters for the
device. For special handling of errors, timing of the commands, efc., the uploadkand,dpwnload
menus may contain also METHODs.

METHOPDs invoked while uploading or downloading should not requike a i btions.

Figure 89 shows the data flow and the related caches for do

Offline Cache

down|oad

(values pf variables from a
downlopd menu or
determ|ned by algorithms)

Figure 90 shows thedda

(\O(Q\lﬁ\eﬁgc}e\ Online Cache
N

upload
(values of variables

from an upload menu
or determined by
algorithms)

Device

Figure 90 — Data flow for upload from the device

The upload and download menus should not contain menu item qualifiers, e.g., HIDDEN,
READ_ONLY, etc. An EDD application shall ignore any menu item qualifiers that appear
within upload and download menus.

Some devices support special parameters that can only be written to the device when the
device is in a particular operating mode. The MENU PRE_WRITE_ACTIONS may be used to
place the device into the proper operating mode, and the MENU POST_WRITE_ACTIONS
may be used to return the device to its original mode.
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9.6.2 Error recovery

If an error response code is returned by the device during a download/upload process, the
error should be logged and the process should be aborted. If a warning response code is
returned by the device a warning should be logged and the process should continue. The
errors and warning should be logged in a manner consistent with the LOG_MESSAGE()
Builtin function. The EDD developer should put in place appropriate abort methods to recover
from errors and restore the device to a well known state.

If a download is canceled, the device may not be in a consistent, well defined state.

9.6.3 Upload procedure

9.6.3.1 Overview

An EDDO may contain an upload menu by using one of the identifierg\ i prder to
determine which data items should be read from the device.

The KEDD application shall support the identifiexs If the

upload_[from_device_root_menu exists, it shall be used, g ariables
menu exists, it shall be used, otherwise the upload without™men 3 ih 9.6.3.4 [shall be
used.

Table 13 — List of definej\gﬁ& eny.identifiers
\ Mehy fentifiers O\
upload_from_devicexoot_reen

download_variablés (N

9.6.3.2 General rules

The follpwing are fe
e Any|(condition i

the data read frof

—

d using

e |Ifa

o If the VA
o If duyr errdrs or warnings occur, the EDD application shall prpvide a
mechani user. RESPONSE_CODES type defines how to interprete return

inforn evice. In IEC 61804-3 errors, warnings and success are defined.
e Ifan i ured from the device, the upload procedure should be canceled.
e A VARIABIF with VALIDITY FAL SE should not be read

¢ The PRE_READ_ACTIONS of the VARIABLES shall be executed immediately before and
the POST_READ_ACTIONS after reading the VARIABLE from the device.

e |If one of the variable PRE_READ_ACTIONS or POST_READ_ACTIONS methods aborts,
the upload procedure should continue.

o |If one of the menu PRE_READ_ACTIONS methods aborts, the upload procedure of this
menu should be canceled.

e |If one of the menu POST_READ_ACTIONS methods aborts, the upload procedure of the
menu should continue.

e |f actions abort, the user shall be informed.
9.6.3.3 Upload with upload menu

If an upload menu is defined, the upload shall be proceeded in following steps:
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1) if the VALIDITY of a menu is evaluated to FALSE, the following steps shall be skipped;

2) the PRE_READ_ACTIONS methods of the upload menu shall be executed. If any
PRE_READ_ACTIONS method aborts, the upload procedure shall be aborted;

3) the order of the items to be read shall be determined according to the upload menu. Data
items should be read from the device in the order in which they appear in the upload
menu. If the item is a MENU, the sub-menu should be processed in the same way as the
upload menu.

If an EDD defines the MENU upload_to_device root _menu, the upload procedure shall
transfer all data items necessary to configure a device with a download e.g. after a device
replacement or device reset.

9.6.3.4 —UYptoad-without-uptoad-mentu

If no upload menu is defined, the upload shall be proceeded in followi

1) The| EDD application shall generate a list of data items to W device
confaining all the data items referenced in the read COM# Ds with
"OPERATION READ", except VARIABLEs of CLASS LOCA
For ETERS
attri

2) The eded by
condli IT and
REH pf items
in ing the
com
Any s$hall not

assy

9.6.3.5

While tH device and in online configuration, dafa items

DD application switches from online tp offline

e EDD applic
are cached in t zeh
configuration an i device for offline configuration shall be used {rom the

cached ime data that is not cached shall be uploaded from the
device ysi

9.6.4

9.6.4.1

An EDD tain\a download menu by using one of the identifiers in Table 14 in prder to

determine which dataitems should be written to the device.

The EDD application shall support the identifiers in  Table 14. If the
download_to_device_root_menu exists, it shall be used, otherwise if the upload_variables
menu exists, it shall be used, otherwise the download without menu procedure in 9.6.4.4 shall
be used.

If an EDD defines the MENU download to_device root_menu, this menu shall define the
transfer all data items necessary to configure the device.

Table 14 — List of defined download menu identifiers

Menu identifiers

download_to_device_root_menu

upload_variables
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9.6.4.2 General rules

The following are the general rules for the download procedure.

9.6.4.3 Download

If a dowpnload mei is defined\tk AtQad shall be proceeded in following steps:

Any conditional attributes (e.g. the ITEMS attribute of a MENU) should be evaluated using
data from the offline dataset.

The download should have no effect on the offline dataset. However, if the device stores a
value different than the one in the offline dataset, the difference should be detected. In
this case the user should have the opportunity to decide whether the value from the device
should be carried over to the offline dataset (see Figure 89).

If a COMMAND writes multiple variables, the write order may be affected.

If the VARIABLE has already been written it should not be written again.

If dyring the download, errors or warnings occur, the EDD application shall{pnovide a
mechanism to inform the user. The RESPONSE_CODES type d interprete
retufn information from the device. In IEC 61804-3, errors, i ess are
defined.

If an[ error is returned by the device, the download procedure show
A VARIABLE with VALIDITY FALSE should not be writte

The |PRE_WRITE_ACTIONS of the VARIABLES shalTt i ore and
the POST_WRITE_ACTIONS after writing the VAR 2

If ohe of the variable PRE_WRITE_ACT
aborts, the download procedure shg

If ore of the menu PRE_WRITE_A
this menu should be canceled.

If one of the menu POST_WRITE_{AC

EDD app

dlidate that every variable to be downloaded has a valid value,
an~inwahd value has been found, the EDD application ghall not

starf usey has allowed it.

The R ' S methods of the download menu shall be executed. If any
PRE nethod aborts, the download procedure shall be aborted.

The [}e_items to be written shall be determined acc. the downloaq menu.
VAR ~RECORDs, or value arrays should be written to the devicg in the

b-menu

appear in the download menu. If the item is a MENU, the sy

9.6.4.4 Download without download menu

If no download menu is defined, the download shall be proceeded in following steps:

1)

The EDD application shall generate a list of data items to be written to the device
containing all data items referenced in the write COMMANDSs, i.e. COMMANDs with
"OPERATION WRITE", excepting VARIABLEs of CLASS LOCAL or DYNAMIC.
The cause-parameters of UNIT and REFRESH relations should be written before the
effected-parameters.

The EDD application shall validate that every variable to be downloaded has a valid value,
as specified by the EDD. If an invalid value has been found, the EDD application shall not
start the download unless the user has allowed it.
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3) The order of the items to be written shall be determined according to UNIT and REFRESH
relations. The cause-parameters of UNIT and REFRESH relations should be written
before the effected-parameters.

Any data item not ordered by the rules in 9.6.4 can be written in any order. Devices shall
not assume a specific order. The ordering of items in unit and refresh relations cause or
effect lists are not used for ordering the communication.

The following rules apply to FOUNDATION fieldbus devices.

e The EDD application should enable the “deferral of inter parameter write checks” feature
in the device prior to the download, if supported.

o The EDD application shall calculate the appropriate download target mode according to
eacH paramefers WRITE_MODE atiribuie of the offline dataset. b is not
spegified, then MODE_OUT_OF_SERVICE shall be used. The ED by allow
the |user to define a different download target mode. The t mode

paragmeter for each BLOCK_A shall be written prior to the d target
modg is specified in the offline data set and shall be the Ig red to a
BLOCK_A.

e Pargmeters listed in a no_download* (see Table B.1) or each

BLOICK_A COLLECTION_ITEMS attribute shall be
10 EDDL communication description

10.1 COMMAND
10.1.1 | General

A COMMAND specifies the data being frans ed-t d to a device. The data to be written
to the device is specified/in R EST attributeyThe data to be read from the device is

specified in the REPLY atthbute

COMMANDSs can be us differeqt QM gunication profiles (CPs), see IEC 61784-1 and
IEC 617)84-2. .@

A COMMAND wiiH s ms (VALIDITY FALSE) in the REQUEST or where all
data items are invalid\in ghall not be used by the EDD application. Only v4lid data
items replied , invalids shall be ignored. The EDD application shall abort a
method |th with that condition.

10.1.2
10.1.2.1

Th' H 4 Y 4L £ bl
is attribute-specifiesthepurposeofthecommand:

10.1.2.2 OPERATION READ

OPERATION READ specifies that the primary purpose of this COMMAND is to read data
items from the device. But, depending on the protocol or device specific addressing
mechanisms a READ command can specify data to be transferred to the device e.g. INFO,
INDEX variables before data is received from the device. With this data, the device can
address the data items that should be transferred to the EDD application.

10.1.2.3 OPERATION WRITE

OPERATION WRITE specifies that the COMMAND writes data items to the device. A WRITE
command can specify data in the REPLY attribute that is transferred from the device after
writing. If the REPLY attribute contains data items that are written to the device with this
command, data modifications made by the device can be detected in the EDD application.
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10.1.2.4 OPERATION COMMAND

OPERATION COMMAND specifies that the COMMAND purpose is to trigger a function.
REQUEST specifies the input parameters. REPLY specifies the output parameter. The EDD
application shall not use such COMMANDSs for data transfer. Such COMMANDs may only be
used by using communication Builtins in METHODs.

10.1.2.5 PROFIBUS and PROFINET communication mapping

Following Table 15 defines for PROFIBUS and PROFINET the communication mapping to the
communication services.

Table 15 — PROFIBUS and PROFINET communication mapping
/4
REQUESST items REPLY items command /\\ —~

no no EDD application shall use a write service /\ \

yes no EDD application shall use a write servi

no yes EDD application shall use a read service
fee NN N
yes yes Is not allowed. The EDD applicafion shal g rate an\error and npt
perform any communication.
10.1.3 | TRANSACTION ©\>

10.1.3.1 General

A TRAN
TRANS

AND can contain one |or more

If the ' is identified by an additional
COMMA i ifier. idr's have the same COMMAND addressing
attributd iathe 8 the REQUEST data.

10.1.3.2

REQUE a frame
that is r

REPLY EST. 3 nces to
variablels; Iis : ollections. The referenced EDD items of REFERENCE_ARRAYSs or
COLLE( ' luated to data items such as VARIABLEs or VALUE_ARRAYSs.
Constarn F EST data item list are used if the data is not configurable qr as an

additionalidentification information (addressing) for the device.

Constants in the REPLY data item list means that data from the device will not be used in that
COMMAND.

10.1.3.3 Data item masks

Item masks are only needed when VARIABLEs or constants do not begin and end on byte
boundaries. An item without an item mask starts at bit 0. Item masks may be specified for
VARIABLESs and constants. The bits with the value ‘1’ in the item mask defines the mapping of
the data item to the data frame. The bits with the value ‘1’ shall be consecutive. Gaps in the
item mask are not allowed. If the value of bit 0 of the item-mask is ‘1’, the following item is
mapped to bit 0 of the next byte in the data frame. Bits not contained in the item mask are set
to 0. Overlapping between item masks is not allowed, it is only allowed if bit O of the previous
mask is set.

If using HART no gaps between item masks shall be used.
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Multi byte item masks define a mapping to a larger range in the data frame. The number of
bits with the value ‘1’ in the item mask shall be less than or equal to the number of bits of the
data item.

10.1.3.4 Example of usage of a single item mask

If an item mask is specified for a VARIABLE or constant and the previous and next item do
not have an item mask, then the first bit set in the mask defines the start position and the last
bit set the end position.

COMMAND cmd_abc
{
OPERATION WRITE; // or READ
// protocol specific attributes, e.g. SLOT and INDEX

TRANSACTION
{
REQUEST // or REPLY in case of READ
{
a,
b <0x3c>, // 00111100b
c

In Figurg 91 a, b and c are INTEGER(1)_ VARIAB ) ABLE b
are mapped to bit 0 to bit 3 behind V \ y ext byte
in the data frame (see Figure 92).

data items data frame
° [\\\(
k \/\ (_ Byte 0 Biff 0
@ ve 4
b[<0x3c>
B.t g/\ Byte 1 Bif 3
0000b )
Byte 2 Bifj 0
c \\>

WRITE: data items in REQUEST
—_

READ: data items in REPLY
4+—

Figure 92 — Mapping example with a single item mask

The EDD example Figure 93 and Figure 94 show the usage of multiple item masks.

b <0xFFFO0>, // 1111111111110000b
c <0x000C>, // 0000000000001100b
0 <0x0002>, // 0000000000000010b, required only in HART, because of item mask gaps
d <0x0001>, // 0000000000000001b

Figure 93 — Multiple item masks
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data items data frame
a || T
Bito T Ttea Byte 0 Bit 0 — Bit 7
b <OXFFFO>_. ., B b LT P
Bitis L— Byte 1 Bit 0 — Bit 3
I Byt 2Bit4 B 5
¢ <0xp00C> M "TTTTCTT - - Byte 2 Bit 7 — Bit 7
_—_—::_‘—’::‘_’—:’ o :—, o Byte 3 Bit 0 - Bit 7
d <(px6601 -
e
10.1.3.5
A VARI EX and
INFO.
A VARIABLE qualified wi or reply
as arrayf index.
A VARIABLE qu d ice, the
VARIABLE is onl
A VARI/ is used
as arrayf i
Figure LE.

TRANSACT]

{
REQU
{

}

unit (INFQ) 1

REPLY

{
}

units, x, y

Figure 95 — INFO qualifier

The VARIABLEs x and y are written to the device in the unit which is specified by 'units’. The
VARIABLEs x and y are stored in the device (presumably in a fixed unit), but 'units’ is not.
This allows a VARIABLE to be communicated in a unit different from its current unit (the unit
in which the variable is displayed).
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Figure 96 shows an EDD example demonstrating the use of an INDEX qualified VARIABLE.

TRANSACTION
{ REQUEST
{ code (INDEX), table[code]
;EPLY
{ code, table[code]
}

Figure 96 — INDEX qualifier

The dafa item in the array named table specified by a code is written to the device. The
device g$tores the value of the code and echoes its value. The data i sent along with the
code is plso stored and the value stored in the device is returned.

Figure 97 shows an example demonstrating the use of local inWA L

N

TRANSACTIION

{ REQUEST
{ code (INFO, INDEX), table[code]
%EPLY
{ code, table[code] &
}

The VA lifier is sent to the device, but ngt stored
in the df for the array ‘table’.

10.1.3.6

Respon g he device returns as the response code. Respons codes
appeari apply only to that TRANSACTION, while response codes
appeari SACTION apply to all TRANSACTIONS. If the same rg¢sponse
code is ! i d outside of a TRANSACTION, the response code specified
within the s precedence, but only for that TRANSACTION.

Each (v ype; description, help) quadruple specifies one response code.

a) Thelfirst,component, value, is an integer constant that specifies the response code| value.

b) The second component, type, is the response code type.

c¢) The third component, description, is a string that specifies the text that shall be displayed
when the response code is returned by the device.

d) The last component, help, is a string which provides a moderately extensive description of
the response code that may be displayed.

10.1.4 Command addressing
10.1.4.1 HART Command addressing

The NUMBER specifies the HART command number that the device use to identify the
command and the data.
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10.1.4.2 PROFIBUS DP addressing

SLOT and INDEX specify the PROFIBUS dataset that is transferred. In a modular device the
modules are typically addressed with the SLOT and the data of a module is addressed with
the INDEX.

10.1.4.3 PI Profile for Process Control Devices Addressing

The absolute addresses of BLOCKs of a Pl Profile for Process Control Devices device are
stored in the device management directory. The EDD application has to fetch the directory
and to resolve the base address of the BLOCK (BLOCK B). The BLOCK attribute of a
COMMAND is a reference to a BLOCK_B item.

A BLOCK_ B EDDL item is described with a TYPE and a NUMBER 4 b TYPE
attributg defines the types of a block (PHYSICAL, TRANSDUCER \l). The
NUMBER attribute defines the number of a block of a block type i gement
directory. NUMBER starts for all block types with 1.

The commmand attribute INDEX is a relative index to the first d fthe blo o pddress
a datadet in the device, the absolute starting slot and staning mex from the|l device

10.1.4. PROFINET addressing

API, SLDT, SUB_SLOT and INDEX are the device in an absolute
way.

10.1.4.5

HEADER i i h in protocol specific information for a
COMMA i 3 PROFIBUS, PROFINET, FOUNDATION
fieldbus s of the string is out of the scopq of this
standard.

10.2 P

10.2.1

The ED plicati fer data received from the device into the requested data
items. I i efurns exattly the same amount of data as requested and doesn[t return
an error arn| ee also RESPONSE_CODE), the EDD application shall not log anh error.
The ED i hall not change data items which are not received from the|device.
EDDL appllcahon shdll not invoke POST_READ_ACTIONS for data items not received

10.2.2 Parsing complex data items

When a LIST, VALUE_ARRAY, REFERENCE_ARRAY, COLLECTION and RECORD is
referenced by itself in a communication (e.g. COMMAND), the EDD application shall fill up
data from the device into referenced data item with the following rules:

a) LIST, VALUE_ARRAY and REFERENCE_ARRAY
shall be filled up starting at the lowest index value
b) COLLECTION and RECORD
shall be filled up from the first MEMBER
10.2.3 FOUNDATION Fieldbus

The EDD application shall log an error if the device returns less data than specified by
RECORDs, VALUE_ARRAYs, PARAMETER_LISTs or VARIABLEs.
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If the device returns more data than a PARAMETER_LIST specifies, the EDD application shall
ignore additional data without logging an error or warning. For all other data items the EDD
application shall log an error if more data is received.

10.2.4 HART

The EDD application shall log a fatal error if the device returns less data than specified by the
COMMAND.

If the device returns more data than the COMMAND specifies, the EDD application shall
ignore additional data without logging an error or warning.

EDDL application shall not invoke POST WRITE ACTIONS for data items—nat recejved after
a write COMMAND.

10.2.5 | PROFIBUS and PROFINET

The EDD application shall log an error if the device returns by the
COMMAND REPLY unless the last data item is a variable qof a Q8 . The EDD
applicatjon shall transfer all received data into this variable

If the dgvice returns more data than the COMMAND
shall ignore additional data without logging an erro

blication
em is a

LIST. If|the last data item is a LIST, the EDD g lements
until all 4 d.

10.3 F

FOUND 1804-2.
Each bl EDDL,

construct. The BLOCK_A attribute

each Hlock type .
istics found in the device. Block parameters

CHARALTERISTICS

can be YARIABL S 3 \ ARRAYSs.
One or e i object dictionary. The object dictionary ig access
by an imdex numpex: ) The object dictionary provides|a block

director i WML gcation of all blocks within the object dictionary.

All data|i SH| an’EDD application are accessed in the context of a blogk. The
EDD dog > ¥ i information about the object dictionary index of blocks. |nstead,
the block ch isti rovides a reference to the EDD item using a unique symbol id.

When ap EDD is created, unique symbol ids are generated for each EDD item. This symbol id
is also gneoded in the block characteristics of each block in the device.

By accessing the characteristics of each block to find the associated symbol id, the EDD
application associates an EDD BLOCK_A declaration with the block in the device. All
BLOCK_A PARAMETERS are listed consecutively after the block CHARACTERISTICS.

By accessing the object dictionary description and block directory, the EDD application can
calculate the absolute index to access each BLOCK_ A CHARACTERISTICS and
PARAMETERS.

A device may have several instances of blocks that will map to a single BLOCK_A declaration
in the EDD.

Figure 98 illustrates 2 instances of BLOCK b1 and 1 instance of BLOCK b2 in an object
dictionary. The Figure 99 EDDL fragment can be used to describe this example.
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BLOCK b2 PardmaterP2
. ™

Index Description
C 0 Obiject Dictionary Object Description
n Block Directory
% p BLOCK b1 CHARACTERISTICS cb1
nt1 BLOCK b1 Parameter P1 (va)
' = X BEOCK D
\ p+2 BLOCK b1 Parameter P2 (vb)
> q BLOCK b1 CHARACTERISTICS Cd\
R\
q+1  |BLOCK b1 Parameter P1 (va) <\\ AN
X LOCK b1
a+2  |BLOCK b1 Parameter P2Avb) >\
4
\ UL
r BLOCK b hARGE@IST‘CS&CLZJ\/
~__~
r+1 BLOCK b2 P}ankre\rmka) ]
=— BLOCK bZ
r+2

W
Exampledevicewith 2 unique BLOCK_A definitions

[0]
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BLOCK bl
{

CHARACTERISTICS cbl;

PARAMETERS

{
Pl, va;
P2, vb;
/* .. %/

}

BLOCK b2
{

CHARACTERISTICS cb2;

PARAMETERS
{
Pl, va;
P2, vc;
VAV
}
}
VARIABLH va { /* ... */ }
VARIABLH vb { /* ... */ }
VARIABLH vec { /* ... */ }
RECORD dbl
{
MEMBERS
{
VAV
DD ITEM,  dd item; /* symb id of
AR VA
}
}
RECORD db2 { /* ... */ }

Each bl
several block p
means fo access

Each vi¢
is associ
CHARA
consecutj

Figure 1
EDDL fr

ev\sQw ith 2 unique BLOCK_A definitions

. Each VARIABL

ing the PARAK/IETER_LIST attribute. The
apping to the absolute index of the view. Each

object dictionary
example of VARIABLE LIST vi1 for BLOCK b1. The Fig

used to describe this example.

cess to
efficient
tion.

E _LIST
BLOCK
view is

ure 101
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Index Description

0 Obiject Dictionary Object Description

n Block Directory

p BLOCK b1 CHARACTERISTICS cb1
p+1 BLOCK b1 Parameter P1
p+2 BLOCK b1 Parameter P2
p+3 BLOCK b1 Parameter P3

\’ p+4 BEOCK bt Parameter P4

v BLOCK b1 VIEW 1 (vI1) '\
v+1 BLOCK b1 VIEW 2 (vI2) \
v+2 < \
v+3

Figure 100 - BLOCK_A example

&

9,
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BLOCK bl
{
CHARACTER
PARAMETER
{
P1,
P2,
P3,
P4,

ISTICS cbl;

S

va;
vb;
ra;
aa;

}

PARAMETER LISTS
{
VIEW 1, vl1;
VIEW 2, v12;
ALY

}

VARIABLH
{

LIST vll

M
{

EMBERS

VL1,
VL2,
VL2,

PARAM.
PARAM.
PARAM.

}

VARIABLH LIST v12 {
VARIABLH
VARIABLH
RECORD 1

ARRAY ag|

/..
VA
/* .
/* .

RECORD ¢
{

b1

ME]|
{

MBERS
VA
VIEWS

_INfEx, v
}
}

dex of first view */

=\Exa ;ﬂ‘e@pﬁ for a BLOCK_A with PARAMETER_LISTS

11 ED

111

content.
Builtin

Using t
Dictionar
parameters.

convenient to separate localized text from ot
C'F L ARE] OF Lll:l D ﬂ"“"r‘ll‘\ll"f\b t

| =gy =g — =

aal
s

The dictionary file can be updated separately from the individual EDD of each device.

If common dictionary entries exist, the EDD developer should choose them instead of defining
individual strings in the device specific dictionary or in each device EDD.

Device EDD dictionaries do not overwrite common dictionary definitions. The EDD application
shall use a common dictionary definition even if the EDD dictionary has the same entry.

11.2 Reserved

Reserved for other EDD development specifications.
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Annex A
(normative)

Device simulation

Device simulation is an optional feature that is only for the EDD development to check EDD
behavior. For this purpose some additional entry points will be used by a specific EDD testing

tool. This tool runs the EDD in a field device simulator.

The device_simulation_method shall be an identifier of a METHOD that shall only be used by
field device simulators. In device simulators, this method shall be run at the monotonic period

specified by the device_simulation_background_period VARIABLE.

The deyice_simulation_background_period shall be an identifier of
only be used by field device simulators for defining the
device_pgimulation_method. This VARIABLE shall be of CLASS LOGCA
its valug should be set using the DEFAULT_VALUE attribuf
background methods with a periodic )
device_pgimulation_background_period shall default to 1,08
does not have a DEFAULT_VALUE.

&

at shall
for the
PAT and
execute
t 10 ms.
exist or
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Annex
(informat

B
ive)

Predefined identifiers

Table B.1 provides predefined identifiers.

Table B.1 — Predefined identifiers

Item type Identifier Profile Description
VARIABLE comm_status HART When bits are set in this VARIABLE there has been
a communication error
IMAGE device_icon HART An IMAGE for a device (
MENU device_root_menu Al See 4.3 )
MENU device_root_menu* FOUNDATI |BLOCK_A based M \/?sed
ON fieldbus |applications
VARIABLE device_simulation_background_ [HART See Annex
period
METHOD device_simulation_method HART M\ \\/
VARIABLE device_status HART n this VA BLE\indicates a potential
p ble the vice
MENU diagnostics_root_menu 3\ /\\ és\/q/ ( \ >
MENU diagnostics_root_menu* OCK\A based/MENU optimized for PC based
\8{\1 fie b applicatio
MENU downIoad_to_device_root_mem( All e 9\6\4
MENU download_variabl PROFIBYS, |See 9.673
AW
AN
VARIABUE  [extended device “statust \J\/)\ bit set in this VARIABLE indicates a poteftial
T\ (\ problem in the device
ARRAY OF factory “protection_arpay W This lists VARIABLEs that are not copied fr¢m one
VARIABUE device instance into new instances.
VARIABLE hart fun |ons %RT Indicates EDD application special features
MENU hh_dé&vice,_root_| \/ FOUNDATI |Device level MENU optimized for handheld
ON fieldbus |applications
MENU _dN - \k/% FOUNDATI |Device level MENU optimized for handheld
e ON fieldbus |applications
MENU Mocwms_root_me FOUNDATI |Device level MENU optimized for handheld
‘ﬂ.{ ON fieldbus |applications
MENU hot_k HART Short cut for handheld applications
ARRAY loop_warning_variables HART Array of VARIABLESs that could disrupt, or change
the output loop current when they are sent to and
stored in the device
MENU maintenance_root_menu All See 4.3
MENU *Menu_Top* FOUNDATI |BLOCK_A MENU optimized for handheld
ON fieldbus |applications
MENU Menu_Main_ Maintenance?® PROFIBUS |MENU added to the menu bar of the EDD
application
MENU Menu_Main_ Sprecialist® PROFIBUS |MENU added to the menu bar of the EDD
application
COLLECTION [no_download* FOUNDATI |[Writable COLLECTION of BLOCK_A PARAMETERS
ON fieldbus [that should not be part of a bulk download (e.g.
parameters that require interaction with a device for
calibration)
MENU offline_root_menu All See 4.3
MENU OnlineWindow_display?® PROFIBUS [MENU containing process variables
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Item type Identifier Profile Description

METHOD zost_send_configuration_metho HART METHOD called after download

METHOD pre_send_configuration_method |HART METHOD called before download

MENU process_variables_root_menu* |FOUNDATI [BLOCK_A based MENU optimized for PC based
ON fieldbus |applications

MENU process_variables_root_menu® |[All See 4.3

COMMAND read_additional_device_status |HART COMMAND to read additional diagnostic information

VARIABLE response_code HART This VARIABLE contains the response code for the

command response received

MENU root_menu HART See 4.2

VARIABLE std_ResponseCode PROFIBUS, | Standard communicat|or;e$)onse\1\PRO‘lBUS
PROFINET [and PROFINET

MENU Table_Main_ Maintenance® PROFIBUS |A starting point for th/e/é%p@rer\qe of a dvice

MENU Table_Main_ Sprecialist® PROFIBUS |A starting point f})\tr%\exN\skwe\v\\/e%lce

MENU upload_from_device_root_menu [All See 9.6.3

MENU upload_variables HART, See 9.6.
PROFIBUS,
PROFINET

COLLECTION |upload_wanted* FOUNDATI |Read-gn CO EW BLOCK_A
ON fleldbu RA S that shotld be included in ap offline
et

Key: \_)\/
All: HART, FOUNDATION fieldbus, PROFIB
*: prefix and postfix for identifiers

@ Theselidentifiers should not}ve\{se We ew DD

&@Y
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

BLOCS FONCTIONNELS (FB) POUR LES PROCEDES INDUSTRIELS ET
LE LANGAGE DE DESCRIPTION ELECTRONIQUE DE PRODUIT (EDDL) -

Partie 4: Interprétation EDD

AVANT-PROPOS

La Cpmmission Electrotechnique Internationale (IEC) est une organisation mondiale nov,
compgsée de I'ensemble des comités électrotechniques nationaux (Comités natio,
objet
de Ié'lectricité et de
intern
public
comitg
organ
égalef]
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La Norme internationale IEC 61804-4 a été établie par le sous-comité 65E: Les dispositifs et
leur intégration dans les systémes de I'entreprise, du comité d'études 65 de I'lEC: Mesure,
commande et automation dans les processus industriels.

Cette premiere édition annule et remplace I'lEC TR 61804-4 parue en 2006. Cette édition
constitue une révision technique.
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précédente:

Alinéas modifiés:
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— Programmation avec la METHOD EDDL et utilisation de Builtins
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INTRODUCTION

La présente partie del'lEC 61804 a été développée a partir d'informations des
consortiums FDI  Cooperation LLC (Foundationm Fieldbus?, HART®2 Communication
Foundation (HCF), PROFIBUS "3 Nutzerorganisation e.V. (PNO)), OPC Foundation (OPCF) et
FDT Group. La norme IEC 61804 porte le titre général "Blocs fonctionnels (FB) pour les
procédés industriels et le langage de description électronique de produit (EDDL)".

Cette édition refléte un grand nombre des diverses régles définies par les différentes bases
de communication, mais cette édition n’est pas actuellement une représentation compléte de
ces regles définies par chacune des bases de communication. Par conséquent, une
application EDD et un développeur EED devront dépendre a la fois de la norme
IEC 61p04=4—etdes documents Tespectifs des bases de communication (par exemple, les
spécifications, les exigences en matiére de test, les exemples de testhpour developper une
applicatjon conforme qui sera répondre aux exigences d'enregistreme

L’évaludtion de la conformité d'une application EDD est de I3 ilite d bases de
communication respectives. En cas d’ ambiguité, les régles 3 pmunication
respectives appliquent.

La présénte partie de I'lEC 61804

e cont

o four

. mont

e mon

Cette partie de la norme 304 stinée a
remplacer la spécification E

On troyve des jnstructior i seront
réalisées sans @ - hnologie utilisée dans la mise en ceuvre de I'hpte. Par
exemple, la constrdcti itNes gonnées sauvegardées par l'application EDD| pour le

ne spécifie pas la maniére dont les données sont

compte |de I'EDD. A s :
i utiliser une base de données, un fichier plat ¢u toute

sauvegd
autre m

1 FOUNDATION™ Fieldbus est I'appellation commerciale de Fieldbus Foundation. Cette information est donnée a
I'intention des utilisateurs de la présente norme et ne signifie nullement que I'lEC approuve ou recommande
I'emploi exclusif du produit ainsi désigné. Des produits équivalents peuvent étre utilisés s'il est démontré qu'ils
conduisent aux mémes résultats.

2 HART® est une marque déposée de HART Communication Foundation. Cette information est donnée a
I'intention des utilisateurs de la présente norme et ne signifie nullement que I'lEC approuve ou recommande
I'emploi exclusif du produit ainsi désigné. Des produits équivalents peuvent étre utilisés s'il est démontré qu'ils
conduisent aux mémes résultats.

3 PROFIBUS et PROFINET sont les appellations commerciales de PROFIBUS Nutzerorganisation e.V. Cette
information est donnée a l'intention des utilisateurs de ce document et ne signifie nullement que I'lEC approuve
ou recommande I'emploi exclusif du produit ainsi désigné. Des produits équivalents peuvent étre utilisés s'il est
démontré qu'ils conduisent aux mémes résultats.
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BLOCS FONCTIONNELS (FB) POUR LES PROCEDES INDUSTRIELS ET
LE LANGAGE DE DESCRIPTION ELECTRONIQUE DE PRODUIT (EDDL) -

Partie 4: Interprétation EDD

1 Domaine d'application

La présente partle de I IEC 61804 def|n|t Imterpretatlon EDD pour Ies appllcatlons EDD et

les EDD—pet

améliorg

2 Réflérences normatives

Les dod

partie,

référend

IEC 617

terrain

IEC 617]84-2, Réseaux dexco
terrain 9 S

IEC 61804-2, Bl
du concept de FB

br la portabilité EDD entre les applications EDDL.

it ou en

our les
Herniére

bus de

bus de

ddification

age de

age de

érique

IEC 618

descripty

IEC 618 fonctionnels (FB) pour les procédés industriels et le lang
descripty e de produit (EDDL) — Partie 5: Bibliotheque de Builtin EDDL
ISO/IE10918 (fmli‘nc les parfinc), Tnnhnnlngine de linformation = Compression nu
et codage des images fixes de nature photographique

ISO/IEC 15948,

Information technology — Computer graphics and image processing -

Portable Network Graphics (PNG): Functional specification (disponible en anglais seulement)

4 A publier.

5 A publier.
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3 Termes, définitions, termes abrégés, acronymes et conventions

Pour les besoins du présent document, les termes et définitions donnés dans I'lEC 61804-3
ainsi que les suivants s'appliquent.

3.1 Termes généraux et définitions

3.11
développeur EDD
personne ou équipe qui développe un EDD

3.1.2

conteneur
éléments de linterface utilisateur qui contiennent des éléments
utilisateur

h autre

Note 1 a [farticle: Les conteneurs peuvent étre des menus, fenétres, boites d , groupes
et autres ponteneurs.
3.1.3
élément contenu
éléments de l'interface utilisateur qui peuvent étre cg
Note 1 a| I'article: Les piéces contenues p grammes,
tableaux, images, textes statiques.
3.1.4
développeur de I'appareil
personne ou équipe qui développe un 3
3.1.5
portatif]
restreint l'interface  utjlisateur

apparei dont a
d'applications s@
3.2 Termes et dé

3.2.1
canal
connexi

3.2.2
compog
logiciel pumatériel contenu dans le concept d'appareil modulaire

Note 1 a l'article:  Un composant ne peut pas fonctionner séparément d'un appareil modulaire héte. Un composant
peut prendre en charge un ou plusieurs types d'appareils modulaires.

3.2.3
interface
déclarations de base de constructions de base

Note 1 a l'article: Une interface définit toutes les parties publiques que les composants peuvent utiliser.

3.24

fenétre modale

fenétre enfant qui exige que les utilisateurs interagissent avec elle pour pouvoir revenir a
I'exploitation de I'application parent et éviter ainsi de bloquer le workflow dans la fenétre
principale
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3.2.5

appareil modulaire
appareil qui peut contenir une gamme de composants divers pour logiciels et/ou matériels

3.3 Abréviations et acronymes

CP Communication Profile (Profil de communication)

CPF Communication Profile Family (Famille de profils de communication)
EDD Electronic Device Description (Description électronique de produit)
EDDL Electronic Device Description Language (Langage de description

Slectroniaue-de-nroduit
1 HoHgHe—-aepfroactd

)
7

PC Personal computer (Ordinateur personnel)
Pl PROFIBUS et PROFINET International

Pl PROFILE PA Profil spécifique Pl pour les appareils de terpai
processus

3.4 Conventions

Il existe seau de
commur nication
utilisés

¢ HAR

e FOU

e PRQFIBUS (conformément a |
e PRQFINET (confor

Les exemples d'EQD
mise en|ceuvre e@
de base

sont impliqués, i majuscules, qui sont suivies d'un "s" minuscple. Par
exempleg:

bs de la

Builtin € ¢ dge'majuscule fait référence a des fonctions spécifiées dans I'lEC 61[804-5.

EXEMPLH enuDisplay fait référence au Builtin appelé MenuDisplay spécifié dans I'lEC 61804-5

4 Description de l'interface utilisateur EDDL

4.1 Vue d'ensemble

La plupart des applications EDD peuvent étre caractérisées comme applications PC ou
portatives. Au vu de la taille relativement petite d'un appareil portatif, les applications
portatives ne peuvent afficher qu'un petit nombre d'informations a la fois. En revanche, les
applications PC peuvent proposer une interface utilisateur qui a bien plus d'intérét, en grande
partie grace a leur taille d'écran supérieure.

Pour prendre en charge les capacités des applications PC, la construction MENU a été
étendue dans I'lEC 61804-3 par rapport aux définitions précédentes données
dans I'lEC 61804-2. Etant donné les différences au niveau des interfaces utilisateurs des
applications PC et des applications portatives, de nombreux appareils définiront par logique
deux hiérarchies de MENU: la premiére pour les applications portatives et la seconde pour les
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applications PC. Certains MENUs peuvent étre utilisés dans les deux hiérarchies. La
hiérarchie entiére peut donc ne pas étre spécifiée en double.

Difféerentes structures de menu sont possibles en fonction des différentes classes
d'applications. La présente norme doit étre utilisée pour créer des structures de menu dans
un EDD qui soient interprétées de maniére non équivoque par des applications. Afin d'assurer
une l'interopérabilité au travers des applications, cette norme doit étre appliquée.

4.2 Conventions de menus pour les applications portatives

Les applications EDD utilisent des menus spécifiques dans les EDD pour afficher l'interface
utilisateur de l'appareil (voir Tableau 1). Les éléments de l'interface utilisateur peuvent en
outre étre_décrits pour les alnlnnrpile pnr’rm‘ifq et pour les PCs en mé our les

appareils portatifs, les chaines peuvent avoir, en plus d'un code d code zz
spécifiqge a leur pays afin de spécifier les chaines plus courtes ou Ssolution
moindrg (voir la norme IEC 61804-3).

Tableau 1 — Liste des identificateurs de menu root définispour Jes rtatifs

Identificateur de menu STYLE par défaut Q \Q Mtlon uccmcte

root_menu TABLE cme po at}\p/ur les appafeils
Il obllg toire pour I'ensgmble
( es E
N\

Menu_Tqp* MENU

menu racine portatif pour les
ENU_ITEM pour les appareils
FOUND TION fleldbus par exemple

43 G i : e a%tiN

4.3.1
Les appli ecifiques dans les EDD pour afficher l'ipterface
utilisate 6nt définis pour le diagnostic, les variaples de
process pareils et la configuration hors ligne. Le Tableau 2
définit les i ifi ; ifferents menus racines avec ses STYLEs par défaut. Le
STYLE S tili application EDD si l'attribut STYLE n'est pas défini|dans le
MENU. S du Tableau 2 définit comment l'application EDD posgéde un
acces ep i i parametres de l'appareil (voir Article 8).
Tablga jdentificateurs de menu root définis pour les appareils syr PC
Ide 1tificateur}e\wu STYLE par Utilisation Description succincte
défaut
device_root_menu MENU En ligne Affichage des caractéristiques de
I'appareil pour configuration
diagnostic_root_menu MENU En ligne Affichages des diagnostics
maintenance_root_menu MENU En ligne Affichage des caractéristiques de
maintenance
offline_root_menu TABLE Hors ligne Configuration hors ligne
process_variables_root_menu MENU En ligne Affichage des variables de processus

Pour les EDD HART, l'application EDD doit afficher le menu offline_root_menu avec un
STYLE WINDOW par défaut si STYLE n'est pas défini.

Grace a des sous-menus, PROFIBUS et PROFINET permettent de définir différents
parameétres d'acceés, via la définition d'ACCESS ONLINE ou d'ACCESS OFFLINE.
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Il convient que les EDD contiennent les menus root en ligne du Tableau 2. Les menus root en
ligne sont facultatifs pour PROFIBUS, PROFINET et FOUNDATION fieldbus. Le menu root
hors ligne est facultatif pour FOUNDATION fieldbus. Les EDD HART doivent avoir tous les
menus root du Tableau 2.

4.3.2 Menus root en ligne
4.3.2.1 Généralités

Si aucun des menus root en ligne n'existe, des points d'entrée spécifiques pour le profil de
communication doivent étre utilisés (voir Tableau 3).

Tabl — Alternativ redémarr r les menusr ligne
Profil de Description des alternatives de redémar¥a
communication ﬁ\

FOUNDATION fieldbus Menus déclarés dans I'attribut BLOCK_A MENU_ITEM
device_root_menu_aiblock. Si les menus du bloc pe SR de

HART root_menu

PROFIBUS, PROFINET | Menu_Main_Specialist s'il existe ou M na M menus indluent
des sous-menus en ligne et hors lig

Le menl diagnostic_root_menu compre qui montrent I'état de I'appafeil, des
informations détaillées sur le d|agnot|c ure des affichages graphiques qui
illustrent, par exemple, ung’saracje

4.3.2.2 Menu root de diagnostic

4.3.2.3 Menu root

Le process_var des affichages qui montrent les mesures du
processus et établjsse i léur qualité et d'importantes informations pour les

opératelrs de proces§

43.2.4

Le men c ptégre les caractéristiques d'un appareil. Ces caractélistiques
peuventié .“- en{re celles qui sont relatives au processus et celles qui sont
spécifiq : tte structure n'est pas eX|gee si le nombre de caractéristig ues est
trop pet
le menl 3fistiques de I'appareil. En cas de création de sous-menus, le§ menus
dessoug peudvent étre divisés entre caractéristiques relatives au processus et caractéfistiques
spécifiques a I'appareil.

4.3.2.5 Menu root de maintenance

Il convient que maintenance_root_menu contienne des fonctionnalités pour maintenir
I'appareil pendant la phase d'exécution et qu'il montre par exemple des informations sur la
derniére inspection de maintenance.

4.3.3 Menu root hors ligne

Le menu offline_root_menu est une arborescence de menus comportant des éléments de
données et des méthodes de configuration hors ligne, entre autres. Il contient, en particulier,
I'ensemble des parameétres de l'appareil spécifiques aux applications et peut également
contenir d'importantes variables en lecture seule et inscriptibles. Pour plus d'informations
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concernant les parametres spécifiques aux applications (voir 9.3). Le menu peut comporter
des méthodes hors ligne, par exemple des assistants de configuration.

Si le menu root hors ligne n'existe pas, un point d'entrée spécifique pour le profil de
communication doit étre utilisé (voir Tableau 4).

Tableau 4 — Alternatives de redémarrage pour les menus root hors ligne

Profil de Description des alternatives de redémarrage
communication

FOUNDATION fieldbus BLOCK_A PARAMETERS

HART MENU upload_variables

PROFIBUS, PROFINET | Table_Main_Specialist s'il existe ou Table_Main_Maintenan}e
N

—

4.3.4 Exemple de structure de menu EDD

L'exemple d'EDD dans la Figure 1 comporte des menu ent étre
ajoutés [a un EDD pour des applications PC. Ces me xistants
pour leg applications. Cet exemple est spécifique a u forme a
HART. |Les exemples pour les appareils avec (uneg™y p ppareils

FOUNDATION fieldbus, PROFIBUS et PROFIN i

&
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MENU diagnostic_root menu
{
LABEL "Diagnostics";
STYLE MENU;

ITEMS

{
status_window,
self test

}

MENU status window
{
LABEL "Status";
STYLE WINDOW;
ITE

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

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

{
standard_diagnostics_page,
devspec_diagnostics page

}

MENU st@andard diagnostics_page
{
LABEL "Standard";
STYLE PAGE;
ITEMS
{
device status

}

MENU deyspec diagnostics page

LABEL "Device Specific";
STYLE PAGE;
ITEMS

xmtr specific sta
xmtr specific[N\statw

}

METHOD pelf test
{
LABEL "Self
DEFINITION

}

MENU ma
{
LABEL "Mainte
STYLE/MENU;

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

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

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

/* menu: style=page */
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STYLE PAGE;

ITEMS

{
transducer group, /* menu: style=group */
function group /* menu: style=group */

}

MENU transducer group

{
LABEL "Transducer";
STYLE GROUP;

ITEMS

{
trans_target mode, /* variable */
trans_actual mode /* variable */

}

MENU fupction_group
{
LABEL "Function";
STYLE GROUP;
ITEMS
{
func_target mode, /* variable */
func_actual mode /* variable */

}

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

MENU prpcess_variables rdQ

LABEL "Process Va
STYLE MENU; a equired to define STYLE in this case, |*/

bes se of default STYLE of the root menu A

~

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

LABEL "Ovyer
STYLE WINDBO
ITEMS

process _vars_page * menu: style=page ~*
}

MENU process_vars_page

{
LABEL "Process Variables";
STYLE PAGE;

ITEMS

{
pressure_group, /* menu: style=group */
temperature_group /* menu: style=group */

}

MENU pressure_group

{
LABEL "Pressure";
STYLE GROUP;
ITEMS
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pv_digital value,
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

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

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

}

MENU primary vars_window
{
LABEL "Primary Variables";
STYLE WINDOW;
ITEMS
{
pressure chart page,
temperature_chart_page

MENU pre¢ssure chart page
LABEL "Pressure";

STYLE PAGE;
ITEMS

pressure_chart
}
CHART pressure_ chart

{
/* ¢lided */

CHART t
{

bmpefatures

/* eMNded */

/* menu:
/* menu:

/* chart */

}

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;

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

/* menu: style=window */
/* menu: style=window */
/* method */
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ITEMS
{
identification_page, /* menu: style=page */
output _info page /* menu: style=page */
}
}
MENU identification_page
{
LABEL "Identification";
STYLE PAGE;
ITEMS
{
tag, /* variable */
manufacturer, /* variable */
device type, /* variable */
ol zo EXy 3 3 By X r Bl X
descriptor, /* variable */
message /* variable */
}
}
MENU oufput_info page
{
LABEL "Output Information";
STYLE PAGE;
ITEMS
{
range values group, /*

sensor limits group

MENU rapge values_ group

LABEL "Range Values";
STYLE GROUP;
ITEMS

pv_units,
pv_urv,
pv_1lrv

LABE
STY
ITE

/* variable */
/* variable */
/* variable */
}
}
MENU devicCeé_speciiic_window
{
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 */
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}

MENU sensor_trim group
{
LABEL "Sensor Trim";
STYLE GROUP;
ITEMS
{
upper sensor_ trim point, /* variable */
lower sensor_ trim point, /* variable */
sensor_trim /* method */

}

METHOD master_reset
{

LABREL—"M foxr D £
DEFINITION
{

/* elided */ x
}
} A\
Figure 1 — Exemple de menus racin EN \>

4.3.5 Interface utilisateur

4.3.51 Diagnostics

La Figute 2 montre un exemple d'appli

pplication

Deyice Diagnostics Maintenance  Process Mariable,

Self Test

9,

E [] Cold Start
3 More Status Available
N Analog Output Fixed

[] Analog Output Saturated

[[] Primary Variable Out of Limits

[__| Non-Primary Variable Out of Limits

[ OK ][ Cancel ]

Figure 2 — Exemple d'application EDD pour les diagnostics
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4.3.5.2 Variables de processus
La Figure 3 et la Figure 4 sont des exemples d'applications EDD de variables de processus.

Application B IE

Device Diagnostics Maintenance  Process Variables

Primary Variables

Overview IZ]

Process Variables |

Pressure Temperature

Digital Value:

Digital Value:
Upper Range Value:

100.0 psi

Lower Range Value:
[10.0 | psi

emple d'& icati ur les variables de processus

A

Figure 3 - E

Applicaticn
Device Diagn! cs,

Primary Variables

| Temperature |

100.0 psi

10.0 psi

i oK ] [ Cancel

Figure 4 — Exemple d'application EDD pour les variables principales
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4.3.5.3 Caractéristiques de I'appareil

La Figure 5, la Figure 6 et la Figure7 son

caractéristiques de I'appareil.

Application

Device Diagnostics  Maintenance  Process Variables

Process Related

Device Specific
Master Reset

Process Related

IEC 61804-4:2015 © IEC 2015

t des exemples d'applications EDD de

[Identiﬁcation Output Information w

Range Values
Units:
psi

Upper Range Value:

100.0 psi

Lower Range Value:

10.0 psi

Sensor Limits

Figure 5 —

Application

Device Diagnos{

Process Relé
Device Specific

Device Specific

| Identification | Calibration

Sensor Limits

Sensor Trim

Units:

[ |

Upper Sensor Limit:

Lower Sensor Limit:

Upper Trim Point:
Lower Trim Point:

psi

OK ] [ Cancel

Figure 6 — Exemple d'application EDD pour les caractéristiques de I'appareil
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Application E]

Device Diagnostics Maintenance  Process Variables

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

(e | | [EE

A\

e~ R

RS

Figure 7 — Exemple d'application EDDpowur le carte\c\’ﬂ)\sti/ques de maintenance

4.4 Conteneurs et éléments contequs
4.4.1 Vue d'ensemble

Les ex{ensions de I
utilisatepur. Le m € SE

asées sur un modéle simple d'interface
oncepts:

e Jesd

o lesé

Les con t & ysi, car ils contiennent des éléments de l'interface d'ltm autre
utilisate goelrs petvent comprendre les menus, fenétres, boites de djalogue,
tableau S et d'autres conteneurs. Les conteneurs correspondent a unf MENU.
lIs se d G des autres grace a l'attribut STYLE. Cet attribut STYLE inflique la

maniére

Les éléments contenus peuvent étre des variables, méthodes, édition affichages, graphiques,
diagrammes, images, texte statique, entre autres.

4.4.2 Conteneurs
4.4.21 STYLE admis et par défaut

Le Tableau 5 définit les éléments de l'interface utilisateur admis dans les conteneurs, les
STYLEs de substitution et par défaut ne sont pas définis. Si le style d'un menu n'est pas
défini, un style par défaut peut étre utilisé en fonction de I'emplacement du menu conteneur et
du contenu du menu.

Le style par défaut d'un menu qui n'est pas contenu dans un menu adopte le style TABLE. Le
menu HART root_menu est affiché comme un tableau de parameétres.

Régles générales:
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e Si I'ACCESS en ligne ou hors ligne d'un MENU contenu est différent de I'accés du
conteneur, l'application EDD doit utiliser STYLE WINDOW dans une fenétre; sinon, elle
doit utiliser STYLE DIALOG.

Tableau 5 — Eléments contenus admis et STYLES par défaut

Conteneur Eléments contenus admis STYLE par défaut des
éléments contenus,
utilisé si STYLE n'est
pas défini
2 (0= o Q@(d|2MIS|ZOC>2POOZ |27 |[Z|T(AMO |TO
= >
2122| 3| 8|E| 2|2 [aR [GEEEE B2 D5 AR S
cogmc,-'_n|o>g53<>§i_n|m§ g@mg;lé
S I Glml9q] |7 ° S|/ 2| 3
g oo = x| ©
MENU X X D 2 X 7 12 2 2 2 X X |6 & E
h
8lé ées
/\x ans le
DIALOG, si le menu
< \\co rend au moins un
\\ 5 ent de dorjnées.
DIALOG,| |X |4 X X |4 X X X X Xj? 4 X 3) PAGE
WINDOW A\ (
PAGE 4 X 4 xNx N\ Mx flada)x |3 |eroup
GROUP 4 4 X |1 X X 4\4 }i 3 GROUP, si le parent du
N ——1 GROUP parent|n'est
pas dans le STYLE
\/ GROUP.
QB DIALOG devierjt un
\ bouton si le pafent du
\\\)\/ GROUP parent|est dans
le STYLE GROUP.
TABLE \ ~§ 15 X 4 14 |6 6 TABLE
Légende \>
X Per
D Le § lisé (voir colonne "STYLE par défaut du sous-menu s'il n'est pas dgfini").
1 Un admisypar exemple GROUP peut contenir un GROUP, mais ce GROUP ng¢ doit pas
cong 5, COLLECTIONs ou RECORDs.
2 Doif
3 Doifl étre ‘interprété~¢comme un COLUMNBREAK.
4 Doit €fre restitue comme bouton ou lien hypertexie.
5 Doit étre restitué comme bouton, lien hypertexte ou en ligne.
6 Doit étre restitué comme une ligne ou ignoré.
7 Doit étre restitué comme bouton, lien hypertexte ou ignoré.
8 SEPARATOR doit étre traité comme un COLUMNBREAK.
4.4.2.2 Menu

Un menu du STYLE MENU se présente sous forme d'un menu déroulant, menu contextuel ou

d'une barre de navigation.
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4.4.2.3 Fenétre

Un menu de STYLE WINDOW prend I'apparence d'une fenétre non modale.

4.4.2.4 Boite de dialogue

Un MENU de STYLE DIALOG doit étre une fenétre modale. Si un dialogue contient une
fenétre subordonnée, I'application EDD doit gérer la fenétre comme un sous-dialogue modal.

4.4.2.5 Tableau

Un menu de STYLE TABLE doit étre restitué comme un tableau. Chaque élément doit étre
représenté sous forme d'une ou plusieurs lignes, par exemple les ARRAYs. Les sous-menus

forment|une hiérarchie, qui doit étre affichée.

Il convignt de ne définir I'attribut STYLE (STYLE = TABLE) que da nsacige d'une

hiérarchie.

4.4.2.6 Page

Un menu de STYLE PAGE a l'intérieur d'un élément WHN doit étre|restitué

comme un onglet.

L'applic pages

comme

Les CO

4.4.2.7

Un men Enir une

disposit bnt.

o Leni pux. En
d'au doivent
pas tient un
GR( LABEL
doit ie sur le
bout sur la
fené

Au sein ique sont

regroupg B méme

chaine |est egalem nt souvent utilisée dans les Ilbelles des elements du GRO UP, par
exemple, "Annlnglnpl|11_Q121|0Rmnmnn ou "Analog Input1 Blockmaode" Afin _d'éviter cette

duplication des informations, le développeur EDD peut réunir les éléments d'un GROUP dans
une COLLECTION dans le but de remplacer les étiquettes originales. S'il doit étre fait
référence aux parameétres dans un GROUP, les paramétres peuvent étre référencés avec la
COLLECTION; dans d'autres cas, en particulier sans contexte sémantique supplémentaire,
les paramétres peuvent étre référencés directement.

La Figure 8 est un exemple d'EDD avec des COLLECTION MEMBERS au sein d'un MENU de
STYLE GROUP.
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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;
ITE
{

ail strev,
ail blomo

}

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

}

MENU ai]l group_single * Idad
{
LABEL "Analog Input 1";
STYLE GROUP;
ITEMS
{
ail groupcol.stgév,
ail groupcol.blo
| AN
) DN

Q

Yngle display of */

Figure 8 — Uti@o de C L\b% MBERS dans les MENUs du STYLE GROUP
4. antenus

semn

dans le
b facon.
attribut
boutons
surdimensionnés pow’ les méthodes par exemple, il convient que le développeur EDD [n'utilise
pas de tres/longues chaines pour les LABEL. Pour cette raison, certaines applicatigns EDD
peuvent tronquer ces libelles.

4.4.3.2 Méthodes

Il convient qu'une méthode soit restituée comme un bouton ou un lien hypertexte. Il convient
que le LABEL de la METHOD correspondante apparaisse sur le bouton ou en tant que lien
hypertexte. Lorsque I'on appuie sur le bouton ou lien hypertexte, il convient d'exécuter la
METHOD correspondante.

4.4.3.3 Variables
4.4.3.3.1 Généralités

Il convient que I'étiquette, la valeur et, si définies, les unités de la variable soient affichées de
maniére cohérente avec la définition de la VARIABLE correspondante.
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Le traitement général des variables se présente comme suit.
e HANDLING = READ ou l'attribut de I'élément du menu est READ_ONLY: il convient de ne
pas éditer la valeur de la variable.

e CLASS = DYNAMIC: il convient de mettre constamment a jour la valeur avec les valeurs
actuelles relevées sur I'appareil.

4.4.3.3.2 Variable de TYPE BIT_ENUMERATED

Les bits multiples peuvent étre regroupés dans une variable énumérée a bit unique. Chaque
bit pourrait avoir une signification distincte. Il est possible d'afficher chaque bit séparément et,
de surcroit, d'afficher I'ensemble de la variable BIT_ENUMERATED. Les variables
BIT_ENUMERATED peuvent étre affichées sous forme de cases a cocher.

En cas| d'affichage d'un bit de la variable BIT_ENUMERATED, i i dtgndre la
référenge de variable avec un masque entre crochets et le LABE est pas
affiché.

La Figure 9 est un exemple d'EDD pour afficher variable

BIT_ENUMERATED.

VARIABLE varl

{
LABEL “Var 1”;

TYPE BIT ENUMERATED (j)

{ Ox1, “Bit 0"},
{ 0x2, “Bit 17},
{ 0x4, “Bit 2”7}

}
}

MENU diggnostic_info
{
1ABEL “Diagnos
ITEMS

varMQ

Va?%{\i4]

La Figur xemple d'EDD avec les différences entre l'affichage comple¢t d'une
variable dressés
de manif¢



https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

- 151 - IEC 61804-4:2015 © IEC 2015

VARIABLE varl
{
LABEL “Var 1”;
TYPE BIT ENUMERATED
{
{ O0x1, “Bit 0"},
{ 0x2, “Bit 17},
{ O0x4, “Bit 27}
}
}

MENU varl group

{
LABEL varl.LABEL;
STYLE GROUP;

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

}

MENU difagnostic_info
{
LABEL “Diagnostic”;

TYLE PAGE;

ITEMS
varl, // all bit should be s n
COLUMNBREAK,
varl[0x1], // Bit 0
varl[0x2], // Bit
varl([0x4], // Bit 2
COLUMNBREAK,
varl _group

) OX
Figure 10 — Affic ne variable BIT_ENUMERATED

eut\apparaitre le résultat de I'exemple d'EQD de la

La Figufe 11 montce
Figure 10 dans @ i

it1 V' Bit 1 [ Bit 1
V' Bit 2 V' Bit 2 7 Bit 2

Figure 11 — Exemple d'application EDD pour une variable de type BIT_ENUMERATED

44333 Variable de TYPE INDEX

Quand une VARIABLE de type INDEX est présentée a l'utilisateur, I'application EDD doit
déterminer le texte qui doit étre affiché via les régles suivantes:
1) sila description dans les ELEMENTS référencés existe, cela doit étre affiché, sinon
2) sile LABEL de la variable existe, cela doit étre affiché, sinon
3) le LABEL de la matrice doit étre affiché avec la valeur numérique d'INDEX, par
exemple myarray[3].

Si la valeur INDEX n'est pas dans la plage de la matrice relative, il convient qu'un texte
informe 'utilisateur que la valeur n'est pas dans la plage.
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Si la variable est éditable, il convient de la présenter sous forme de boite combinée.

4.4.3.4 Enregistrements et collections

Les RECORDs et COLLECTIONSs doivent étre affichés sous forme de MENU avec un STYLE
GROUP. Les COLLECTIONSs peuvent contenir des COLLECTIONSs. Elles sont traitées comme
des groupes imbriqués (voir 4.4.2.7). Les régles au sujet des groupes imbriqués s'appliquent
également dans ce cas.

4.4.3.5 Matrices et listes

Les matrices de valeur Ies matnces de référence et les LISTs doivent etre restltuees sous

forme d'u oujours
étre visi

NOTE H

4.4.3.6

Un EDIJT_ de lien
hyperte n ou en
tant qud li

Quand | it| s'ouvrir
dans u A _ et des
EDIT_IT . i PLAY _ITEMS sur les ééments
EDIT_IT > e seule
etles E | OG.
4.4.3.7 Graphiques

Il convient d'afficher GRAPH
corresppndant. Se req 51804-3
pour obtenir des/ JRAPH.
4.4.3.8

Il convi CHART
corresp et dans
la norme JE H sur la
dispositfe

4.4.3.9

Il convignt.d'afficher les images référencées par le MENU.

L'application EDD doit afficher une IMAGE dans sa taille d'origine, si elle n'est pas référencée
avec un qualificateur INLINE d'élément de menu. L'application EDD doit insérer un
ROWBREAK sur I'MAGE si des éléments existent avant I'IMAGE; elle doit insérer un
ROWBREAK sous I'MAGE si des éléments existent aprés I'/MAGE.

L'application EDD doit réduire la taille d'une IMAGE avec un élément de menu de qualificateur
INLINE si la largeur de I'lMAGE est supérieure a celle de la colonne ou I'lMAGE se trouve.

L'application EDD ne doit pas augmenter la taille d'une IMAGE.

L'application EDD doit maintenir le facteur de forme d'origine des IMAGEs.
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4.4.3.10 Texte statique

Il convient d'afficher le texte référencé par le MENU. Le texte sera réparti sur plusieurs lignes
s'il est plus long que la largeur de la boite de dialogue, de la fenétre, de la page, du groupe
ou de la colonne.

4.4.3.11 Grille

Le LABEL de la grille s'affiche en premier, puis la zone de la grille avec la largeur de la boite
dialogue, de la fenétre, de la page, du groupe ou de la colonne apparait en dessous, ainsi
que la hauteur nécessaire pour afficher les données ou ce qui s'affiche a I'écran. Les barres
de défilement sont utilisées pour faire défiler la zone de la grille si la largeur ou la hauteur est
trop petite pour afficher I'ensemble des données.

4.5 Reégles de disposition
4.51 Vue d'ensemble

Les régles de disposition sont des régles que I'application
l'agencgment du contenu des fenétres et boites de dialogug’affichée

Br pour

Chaque| conteneur définit le cadre englobant du cghteneu. ‘agi ! nent du
conteneur dans lequel son contenu doit étre affiché. 9 nt d'une

fenétre [ou d'une boite de dialogue corresponda t aites la
bordure

Les ITE ahs lequel ils apparaissent dans
I'EDD. | en commencgant par la zone située a
gauche . Lorsque
l'on ren . colonne doit étre créée. Les éléments
suivantd haut du
contene 3 i e Iafflchage de tous les éléments. Les sauts
de colo 3 BREAK.
L'applic

Si le te s de le
répartir

L'ordre : gtes de cause ou d'effet des relations d'unité et d'actualisation
n'est pgag utilise & baire de
termine 5 1'ordre
de lare

4.5.2 Régles de disposition pour WIDTH et HEIGHT

VARIABLE, CHART, GRAPH et GRID possédent les attributs WIDTH et HEIGHT. L'attribut
WIDTH définit le nombre de colonnes a afficher. L'attribut HEIGHT définit la taille verticale de
I'affichage en tant que multiple de la hauteur minimale d'un champ d'entrée normal (voir
Tableau 6). La valeur par défaut de WIDTH et de HEIGHT est MEDIUM pour CHART,
GRAPH, GRID; elle est XXX_SMALL pour la largeur et la hauteur de VARIABLE.

Il convient de diviser la largeur de I'application EDD jusqu'a 5 colonnes en fonction des
valeurs COLUMNBREAK et WIDTH des conteneurs. Les colonnes qui atteindraient une
colonne supérieure a la 5° colonne doivent étre déplacées vers la ligne suivante via un
ROWBREAK implicite.

Un ROWBREAK implicite a le méme comportement qu'un ROWBREAK explicite défini.
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Les attributs WIDTH et HEIGHT d'un conteneur définissent le nombre de colonnes que le
conteneur peut comprendre et la hauteur en multiples de la hauteur minimale possible pour
un champ simple, par exemple une variable, une chaine de constance, un menu et une
référence de méthode (voir Tableau 6).

Tableau 6 — Etendue et applicabilité de WIDTH et de HEIGHT

Valeurs WIDTH et HEIGHT WIDTH HEIGHT Applicabilité
XXX_SMALL 1 1 VARIABLE
XX_SMALL 1 3 CHART

GRAPH

SRID
/\( VARIAB| E
~

X_SMAILL 1

GR

o VARIAB|E
N, \ | cHART

GRAPH
GRID
VARIABLE

N
O
S\J CHART
D

SMALL 2

w

GRAPH
GRID

A
R

(\
LARGE CHART
GRAPH
Q GRID
/\ \/\ VARIAB|.E

X_LARQE 11 CHART

GRAPH
:> GRID

<i\\\\, NN VARIABLE
XX_LARGE 1\ 5 13 CHART
GRAPH

GRID
VARIABLE

VARIABLE

4.5.3 Régles de disposition pour les attributs COLUMNBREAK et ROWBREAK
4.5.3.1 Disposition pour les éléments qui dépassent

L'application EDD doit insérer I'ensemble des éléments du menu dans une seule colonne, les
uns a la suite des autres, jusqu'a rencontrer un COLUMNBREAK. Le COLUMNBREAK
déclenchera l'insertion du prochain élément du menu dans la plus haute ligne de la colonne
suivante. Si I'un des éléments du menu occupe une zone dans la prochaine colonne, alors
I'élément du menu sera inséré dans la ligne immédiatement en dessous de I'élément du menu
occupé. Voir la Figure 12 pour un exemple de code source EDD et la Figure 13 pour la
disposition correspondante.


https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

- 155 — IEC 61804-4:2015 © IEC 2015

MENU protruding elements
{

LABEL "protruding elements";

STYLE WINDOW;

ITEMS

{
Elementl,
Element?2,
Element3,
Element4,
SmallGraphb5, //WIDTH SMALL (2 columns), HEIGHT SMALL (7 heigth units)
Elemento6,
Element?7,
Element$8,
COLUMNBREAK,
Element?9,
lomant 1 ﬁ,
Elementll,
COLUMNREAK,

Elementl2,
Elementl3,
Elementl4,
} (\

Figure 12 — Exemple de code source EDD{po osition

des éléments qui dé/pa&s\
\/ﬂ

4.5.3.2 n pour les lignes partiellement remplies

L'application doil\insérer I'ensemble des éléments du menu dans une seule colohne, les
uns a la suite’ des>audtres, jusqu'a rencontrer un ROWBREAK. Un ROWBREAK déclenchera
l'insertign.@d prochain élément du menu dans la ligne la plus basse de la 1°" colonnje (de la
méme maniere qu'un retour chariot). Le ROWBREAK doit eégalement mettre en place une
barriére horizontale afin que tout futur COLUMNBREAK empéche l'insertion d'un élément du
menu sur cette ligne. Voir la Figure 14 pour un exemple de code source EDD et la Figure 15
pour la disposition correspondante.
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MENU Figl3

{

LABEL "Figl3";

STYLE WINDOW;

ITEMS

{
Elementl,
Element?2,
Element3,
COLUMNBREAK,
Element4,
Element5,
Elementé6,
Element?7,
ROWBREAK,
SmallGraph8, //WIDTH SMALL, HEIGHT SMALL, occupies 2 columns

Tlom v-\#(),

ElementlO,
Elementll,
COLUMNBREAK,
Elementl2,
Elementl3,
Elementl4,
COLUMNREAK,
Elementl5,
Elementlé6,
Elementl7,

La Figu

//\\
Figure 14 — Exemple de code s L\/E«B ur ha_disposition
des Iign@ ment r, m%
(/“ X

RB

A
NN\ B CB

ure 5 — Disposition pour les lignes partiellement remplies

e\M montre que les éléments de menus dans les lignes avec deux colonnes

et 3) ont étendu I'espace de cellule disponible, de telle sorte que la ligne prend ma
exactement la méme largeur que les lignes avec trois colonnes. La Figure 16 montre un
exemple du code source EDD correspondant.

lignes 1

ntenant
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MENU partially filled rows

{

LABEL "partially filled rows";

STYLE WINDOW;

ITEMS

{
Elementl,
Element?2,
COLUMNBREAK,
Element3,
Element4,
ROWREAK,
Element5,
Elementé6,
COLUMNBREAK,
Element7,

Tlom n#Q,

COLUMNBREAK,
Element?9,
ElementlO0,
ROWBREAK,
Elementll,
Elementl2,
COLUMNBREAK,

Elementl3,
Elementl4

Figure 16 — Exemple de code source E pou Ihﬁip%sition
des Iignz\tzl\@? remplics
R Z
X

par
i

= r‘\ \F\u} N\ \/\w —
) EB hﬁ
R

|
C

RN

x% ur les lignes partiellement remplies
s eéléments surdimensionnés

4.5.3.3

L'applic ensemble des éléments du menu dans une seule colohne, les
uns a s, jusqu'a rencontrer un COLUMNBREAK. Le COLUMNBREAK
déclenc prochain élément du menu dans la plus haute ligne de la [colonne
suivants. &léments du menu a insérer est plus large que le nombre de colonnes
disponibles,\I'&lém du menu sera par conséquent inséré dans la ligne la plus basse de la
1°" colpnie’ (c'est-a-dire un ROWBREAK implicite). Voir la Figure 18 pour un exemple de
code EDD et la Figure 19 pour la disposition correspondante.
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MENU layout_ for_ oversized_elements
{
LABEL "layout for oversized
STYLE WINDOW;
ITEMS
{

elements";

Elementl,
Element?2,
Element3,
COLUMNBREAK,
Element4,
Element5,
Elementé6,
COLUMNBREAK,
Element7,
Elements8,

Tlomant O

COLUMNBREAK, //Results in implied ROWBREAK
MediumGraphlO //WIDTH MEDIUM,

}

HEIGHT MEDIUM,

occupie

X

Figure

18 — Exemple de code source EDD pour la dispositi e eWmmeux

N

Francais

Implied RB implicite

igure™9 —

4.5.3.4

L'application

isposition pour les éléments volumineux

ingérer I'ensemble des éléments du menu dans une seule colopne, les
uns a l|a suite utres, jusqu'a rencontrer un COLUMNBREAK. Le COLUMNBREAK
déclencheta, I'insertion du prochain élément du menu dans la plus haute ligne de la [colonne
suivante—si—+élément—du—menu—se—trouve—dans—un—menu—imbrgus—{comme—un—GROUP),

I'élément restera alors dans le menu parent.

Voir la Figure 20 pour un exemple de

code source EDD et la Figure 21 pour la disposition correspondante.
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MENU layout for columns in stacked group
{
LABEL "layout for columns in stacked group";
STYLE WINDOW;
ITEMS
{
Elementl,
Element?2,
Element3,
Element4,
GroupWithThreeColumns5,
COLUMNBREAK,
COLUMNBREAK,
COLUMNBREAK,
Elemento6,
Element7,
Il om n#Q’
Element9,
Elementl0,
Elementll,
Elementl2,
Elementl3

Figure 20 — Exemple de code source ED
des colonnes dans un grou

LR
AN

/\\{An |ai\\ \ Francais

Group \ \\\ \ Groupe
h&lre\iﬁisposition pour les colonnes en groupe superposé
Les grgphiques des groupes doivent étre traités de maniére équivalente [comme

plusieurs®Colonnes dans un groupe imbriqué. Voir la Figure 22 pour un exemple de cdde EDD
et la Figure 23 pour la disposition correspondante.
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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,
Element?2,
Element3,
Element4,
GroupWithTreeEllementsOneColumnsBreakChartWidthSmall,
COLUMNBREAK,
COLUMNBREAK,
COLUMNBREAK,
Elements8,
Element?9,

T lom ﬂ%’lﬂ,

Elementll,
Elementl?2,
Elementl3,
Elementl4,
Elementl5
} (\

Figure 22 — Exemple de code source EDD pour la disp our s colonnes
avec GRAPHs en groupe erpos

Group CHART/ GPJQPH (\QWL{WX SMALL)

<

W\/
A

/\\en&aR \ Francgais
Group \\\ \ Groupe

Figu &D\po\)}on pour les colonnes avec GRAPHs en groupe superpolsé

4.5.4 Exenple disposition

4.5.4.1 Disposition pour une seule colonne

La plus simple des dispositions consiste en une liste de variables, méthodes, affichages
d'édition, texte statique, graphiques et diagrammes.
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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 — Exemple d'EDD pour un menu de présentation

L'EDD neprésentée dans la Figure 24 affiche les éléments verticale
Les éléments sont affichés en commencant par le c6té gauche de
I'espacqg qui leur est nécessaire dans la fenétre (voir Figure 25).

Overview

Primary Variable: I 13.48

le

4.5.4.2 r plusieurs colonnes et lignes

Plusieufs colo variables, méthodes, groupes, images, graphiques et diag

peuvent égalemen

'application EDD pour une fenétre de présentation

fenétre.

isent tout

rammes

MENU overview page

{
LABEL "Overview";
STYLE PAGE;

ITEMS

{
upper_range_value, /* variable */
lower range value, /* variable */
upper sensor limit, /* variable */
lower sensor_ limit, /* variable */
COLUMNBREAK, /* column break */
tag, /* variable */
units, /* variable */
damping, /* variable */
transfer_ function /* variable */

Figure 26 — Exemple d'EDD qui utilise un COLUMNBREAK
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Un COLUMNBREAK dans la Figure 26 est utilisé pour indiquer un saut de colonne. Tous les
éléments qui préceédent le COLUMNBREAK seront placés dans une colonne; tous les
éléments ci-dessus seront rangés dans la colonne suivante (voir Figure 27).

Overview ]

Upper Range Value: IZO— psi Tag: IF
Lower Range Value: llo— psi Units: psi ;I
Upper Sensor Limit: |100 psi Damping: Ils— sec
Lower Sensor Limit: IO— psi Transfer Function: |Linear

Un ROWBREAK dans la Figure 28 est utilisé pour pl
commeincant par le c6té gauche (voir Figure 29).

~

iyants en

MENU ov¢rview page

{

LABEL "Overview";
STYLE PAGE;

ITEMS

{
tag,
ROWBREAK,
range_values,
COLUMNBREAK,
sensor_limits

ROWBREAK

units, Q */
damping, */
transfer f */

}

MENU ra
{
LAB
STY
ITE
{
uppet range’value, /* variable */
leWer range value, /* variable */

MENU sensor limits

{
LABEL "Sensor Limits";
STYLE GROUP;

ITEMS

{
upper sensor_ limit, /* variable */
lower sensor limit, /* variable */

Figure 28 — Exemple d'EDD pour une fenétre de présentation
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La Figure 29 montre le résultat de la Figure 28 dans une application EDD. Les encadrés en
pointillés bleus montrent I'espace disponible.

4.5.4.3

Les grg
variable]

PIC1023

Graphiques et diagramme's igned
At rajitrg dans les colonnes, tout con

et la F

me les

MENU ov

{

LAB
STY
ITE
{

brview pags
EL "Overv g "

variable */

/* variable */

/* variable */

/* column break */
/* graph */

N
F\é;?e 30 xemple d'EDD pour les graphiques et diagrammes en ligne
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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

Si un draphique ou un diagramme posséde un attgi L QUi z SMALL,
X_SMALL, SMALL ou MEDIUM, il doit étre affiché da ~ WIDTH
équivaut a LARGE, X_LARGE ou XX_LARGE, la descrip » )

4.5.4.4 Graphiques et diagrammes p

Les graphiques et diagrammes peu
Figure 32 et la Figure 33.

Voir la

GRAPH pV_graph
{
WIDTH MEDYXUM;
HEIGHT ;

}

MENU ove¢rview page

{
LAB
STY
ITE
{

/* variable */

/* column break */

/* variable */

/* column break */

S /* variable */
p¥ ,g¥aph, /* graph */
reldad pv_graph, /* method */
COLUMNEBREAK, * column break ~*
save pv_graph /* method */

Figure 32 — Exemple d'EDD pour les graphiques et diagrammes pleine largeur
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LRV: I 10.00 psi URV: I 20.00 psi

30

20

10

0

0 15 30
Reload... |

Figure 33 — Exemple d'applic un phique pleine largeur
Si un grpphique ou un diagr TH équivalent a LARGE, X |LARGE
ou XX_LARGE, il va cou la boite de dialogue, de la page ou du
groupe. mentajres avant et aprés le graphique. Dans ce
cas, les lagramme sont séparés en un groupe de
colonne me sont
divisés
NOTE I
4.5.4.5
Un con gure 35
représe 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

{
TaNge _vVaIucs, gJToUD
sensor limits, /* group */
COLUMNBREAK, /* column break */
tag, /* variable */
units, /* variable */
damping, /* variable */
transfer function /* variable */

MENU rapge values

LABEL "Range Values";
STYLE GROUP;
ITEMS

upper_range_value,
lower_range_value

}

}
MENU sefisor limits
{
LABEL "Sensor Limits',
STYLE GROUP;
ITENMS
{

pper_sensor_ llml /* variable */

| ower sen /* variable */
}
}

emplend'EDD pour les conteneurs imbriqués

\Q>‘J Upper Range Value: |20 psi e I PT-101
Lower Range Value: |10 psi Units: psi LI

Damping: 15 sec

Upper Sensor Limit: |100 psi LI

Transfer Function: |Linear
Lower Sensor Limit: |0 psi

——Sensor Limits

Figure 35 — Exemple d'application EDD pour les conteneurs imbriqués
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4.5.4.6 Edition des affichages

Les EDIT_DISPLAYS peuvent étre référencées dans des conteneurs. Lorsqu'une édition
affichage apparait dans un conteneur, elle doit étre représentée sous forme de bouton ou de
lien hypertexte. Lorsque le bouton est activé, une boite de dialogue qui affiche le contenu de
I'édition affichage doit apparaitre (voir Figure 36 et Figure 37). Les boutons OK et Annuler ne
font pas partie du domaine d'application de cette spécification.

MENU overview_window
{
LABEL "Device Overview";
STYLE WINDOW;
ITEMS
{

overview page /* page */
}

}

MENU oveérview page

{
LABEL "Overview";
STYLE PAGE;

ITEMS

{
tag, /* variable
units, /* variapde
damping, /* varigble

transfer_ function, /* variable
range values ]
}
}
EDIT DIPPLAY range_values
{
LABEL "Range Values";
DISPLAY ITEMS

upper sensor 1li
lower_sensor_limd

*/

AX varphable */
EDIT_ITEMS

{
upperirv ue,
lower_rakhgk e

units

, N\

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

XE@ple d'EDD pour les éléments EDIT_DISPLAY
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Range Values
Upper Sensor Limit: 100 psi
Overview ] Lower Sensor Limit: g psi

Tag: PT-101 Upper Range Value: 20 psi
Lower Range Value: 10 psi

4.5.4.7

Les im
référend
contene

Units: psi
Units: psi ]
Damping: 15
OK | Cancel( |
Transfer Function: |Linear =

Range Values...

Figure 37 — Exemple d'application EDD po¢

Images

des—eonteneurs. Si une im
affiche avec la colonne cour

hges peuvent également étre
ée par un élément de menu
ur (voir Figure 38 et Figure 39)

hge est
ante du

atfiche sur la largeur du conteneur.

MENU ov
{
LAB
STY
ITE
{

brview page

L "Overview";
[.E PAGE;
1S

voltage,

ramp starg
ramp_en
COLUMNBR
logoAI Reference to an image which is displayed inline *

\ \F\i/&xre 38 — Exemple d'EDD pour les images
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Voltage.gif
Overview
Voltage / V
F 3
/ \ P Time/s
logo.gif

Ramp start Ramp end Ramp start Ramp end /—/
Ramp start | sec Compan
Ramp end | sec L(OK

Figure 39 — Exemple d'application

4.5.5 Interface utilisateur conditionnelle
4.5.5.1 Vue d'ensemble

Pour cqntréler l'apparence des éléme
plusieurs fagons:

ur, 'EDDL peut procgéder de

e l'attribut VISIBILITY;
o les gxpressions conditio
e ['attrjbut VALIDITY

4.5.5.2 VISI

L'attribut VISIBILLY S IMAGE,
GRAPH X ’ isateur.
Les val F de l'attribut VISIBILITY sont destinées a étre évaluées de
maniére [ i

Dans lg| ca ‘ "attribut VISIBILITY du MENU enfant n'affecte pas la digposition
d'écran réserve,
comme

4.5.5.3 Expressions conditionnelles dans MENU ITEM

Les expressions conditionnelles de la liste MENU ITEM permettent de contréler la disposition
d'écran. Dans la disposition d'écran, aucun espace n'est réservé si I'élément n'est pas affiché.

4554 VALIDITY

L'attribut VALIDITY des constructions de base, par exemple MENU, VARIABLE, IMAGE,
GRAPH, CHART, GRID, permet de contréler I'apparence des éléments d'interface utilisateur.
Les valeurs TRUE ou FALSE de l'attribut VALIDITY sont destinées a étre évaluées de
maniére dynamique en fonction des valeurs VARIABLE.

VALIDITY affecte la disposition d'écran. Dans la disposition d'écran, aucun espace n'est
réservé si I'élément n'est pas valide.
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NOTE La communication est influencée par I'attribut VALIDITY. Voir I'Article 10.
4.6 Eléments graphiques
4.6.1 Vue d'ensemble

Les appareils de terrain équipés d'un microprocesseur intelligent deviennent de plus en plus
sophistiqués et complexes. Dans certains cas, les mesures ou contrbles qui étaient
auparavant irréalisables ou qui exigeaient de nhombreux équipements ont été intégrés en un
seul appareil. EDDL prend en charge ces appareils trés sophistiqués.

Ces constructions peuvent évidemment étre utilisées dans de nombreux autres types
d'appareils. Le développeur EDD a le contrble total sur le contenu de I'EDD. Il lui incombe de

d' 'd 1l 4 i |l Y Y | al H 4+ A4 FHH 4
eclaer guernes—constructonsS oo aotventetre uunsSees:

Afin de [répondre aux besoins de ces appareils complexes, la prise
suivantgs a été ajoutée:

chargexdes\capacités

e ¢élabpration de graphiques;
e ¢élabpration de diagrammes;
e gestjon du contenu des images;

o gestjon des données tabulaires.

EDDL prend en charge deux types defe
représephtations GRAPH et CHART. U
un GRAPH sert a afficher les données areil ou
d'une mlémoire permanente. Il est fréque une forme d'onde de l'appargil a une
forme dlonde de référence ou d'une d > pécifique stockée par l'application EDD.

ngit des
elles et

La pringipale différence e DD gére
les don es. Les
méthod alement
nécessd

Un GRA eut étre
référend ont un
minimun cilement
un grap gamme
d'attributs fagultatifs

Ces corfs e et les
signaux n EDDL

peuvent é G de¢ terrain
peuvent étre_spécifieés dans une WAVEFORM et les données permanentes d'un FILE dans
une autte\WAVEFORM. Les deux WAVEFORM peuvent étre tracées sur le méme GRAPH.

Un GRAPH est un instantané de I'appareil ou des propriétés du processus alors qu'un CHART
apporte une vue d'une tendance évoluant avec le temps. Un CHART posséde des SOURCEs
qui sont prélevées régulierement. Les tracés de style STRIP, SWEEP et SCOPE sont pris en
charge afin de montrer les tendances au fil du temps. Les types HORIZONTAL, VERTICAL et
GAUGE permettent une représentation graphique d'une seule valeur instantanée.

L'état et la performance de certains appareils ne peuvent pas étre déterminés empiriquement.
Pour ces appareils en question, la performance relative est l'indicateur de I'état de I'appareil.
La construction FILE permet d'accéder aux données stockées de I'appareil par
I'application EDDL. L'EDD précise les données, qui doivent étre stockées avec une syntaxe
semblable a celle de la COLLECTION. Le développeur EDD détermine les données a stocker
dans les combinaisons de VARIABLEs, d'ARRAYs, de COLLECTIONSs ou de LISTs.
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La construction LIST a été ajoutée afin d'améliorer la flexibilité du langage lors de la
spécification du stockage des données permanentes dans un FILE. La construction LIST est
une matrice de longueur variable. Certaines données peuvent étre ajoutées ou supprimées de
la liste au fil du temps. Chaque entrée de la LIST appartient au méme type que celui spécifié
par le développeur EDD.

La construction COLLECTION prend en charge toutes les combinaisons des types de
membres. Auparavant, les collections étaient seulement admises a contenir des références
d'un seul type (VARIABLE, ARRAY, COLLECTION, MENU).

Le Paragraphe 4.6 fournit les lignes directrices et les prévisions d'utilisation et de prise en
charge des constructions EDDL pour les représentations graphiques.

4.6.2 Graphique et diagramme
4.6.3 Attributs communs

4.6.3.1 Tailles

Les attrjputs HEIGHT et WIDTH définissent la taille du CH& ibn de la

fenétre restituée par I'application EDD. Les attributs H . aucune
valeur gbsolue pour la fenétre du graphique, mais Alutdét tpexgamm llant de
XX_SMALL a XX_LARGE. L'application EDD est libfe S i laAaille de la fepétre du
graphiqltie actuelle. Il convient que I'application endeNes GHARTs et les GRAPHs qui

font réf¢rence a la méme valeur HEI ou 2 proportion. Le pgrameétre
par défaut pour la HEIGHT et Ila D igure 40). Il convient que
I'applicgtion EDD rende les CHART et les G possederit la méme HEIGHT ou/WIDTH

dans la méme proportion.

(O

A

AN [ — \)
Graph1 N\
/\/\ & HEIGHT MEDIUM
7

HEIGHT SMALL

N>
.

4.6.3.2

L'attribu EFORMSs
restituées sur les GRAPHs et Ies SOURCEs restltuees sur Ies CHARTs. De tels attributs
d'affichage peuvent inclure des styles de couleur et de traits (tirets, pointillés, etc.).
L'application EDD peut fournir des attributs configurables par les utilisateurs pour chaque
LINE_TYPE. Il convient de restituer les WAVEFORMs et SOURCEs qui possédent le méme
attribut LINE_TYPE avec les caractéristiques. Il existe des catégories de données de DATA 1
a DATA 9, avec certaines limites et TRANSPARENT. Ainsi, seul I'affichage avec les valeurs
est fourni, non le trait de connexion.

L'attribut EMPHASIS est utilisé pour différencier une ou plusieurs SOURCEs ou WAVEFORM
dans un CHART ou un GRAPH donné. Par défaut, il convient d'afficher la WAVEFORM ou
SOURCE avec l'attribut EMPHASIS paramétré sur TRUE a un poids plus élevé (voir
Figure 41). L'application EDD peut fournir des attributs configurables par les utilisateurs pour
I'attribut EMPHASIS.
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EMPHASIS FALSE

EMPHASIS TRUE

Figure 41 — Attribut EMPHASIS pour différencier une ou
plusieurs SOURCEs ou WAVEFORMs

4.6.4 CHART
4.6.4.1 Vue d'ensemble

Un CHART est utilisé pour afficher des valeurs de données conti . i e prend
en charge de nombreuses sources de données et de nombre : i e prend
en chanfge de nombreuses sources de données et de r . gthodes
peuvent étre définies pour la récupération de données etN\la prise & § bnctions

La couleur de fond d'affichage d'un CHART egt\d&termi I'application EDD. [Afin de
respectIr une certaine neutralité, g ' i blanc comme codleur de
fond d'g¢cran. Il est recommandé qu'une™apg e en charge au mpins six
courbes| a afficher simultanément.

Les elennents d'un CHART sont Ia SO RC fi 4 source des données), les éléments
de visud S

4.6.4.2
4.6.4.2.
Un diag &rentes maniéres. Il peut étre affiché sous forme de

diagram tal Qu verfical, dlagramme avec des formes d'ondes constamment
mises alj S

4.6.4.2.

L'éléme i : wie jauge est déterminé par l'application EDD. Un CHART [de type
GAUGE]| ne peutsposseéder qu'une seule source de données.

4.6.4.2.3 " HORIZONTAL BAR

Le format réel (éléments visuels) d'affichage est déterminé par I'application EDD. Ce type
impose le graphique a barres horizontales comme type d'affichage. Ce type d'affichage peut
contenir de nombreux diagrammes a barres (SOURCE). Un diagramme a barres est affiché
pour chacune des variables.

4.6.4.2.4 SCOPE

Dans SCOPE, lorsque les valeurs sources atteignent la fin de la zone d'affichage du CHART,
la zone d'affichage est effacée. Les nouvelles valeurs sources sont une nouvelle fois
affichées, en commencant au début de la zone d'affichage. Ce type d'affichage peut contenir
de nombreuses définitions de SOURCE.
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4.6.4.2.5 STRIP

Dans STRIP, lorsque les valeurs sources atteignent la fin de la zone d'affichage du CHART,
la zone d'affichage est décalée. Les valeurs sources les plus anciennes sont alors effacées
de la zone d'affichage et les nouvelles valeurs sources sont ajoutées a leur place. Ce type
d'affichage peut contenir de nombreuses définitions de SOURCE.

4.6.4.2.6 SWEEP

Dans SWEEP, lorsque les valeurs sources atteignent la fin de la zone d'affichage du CHART,
les nouvelles valeurs sources sont a nouveau affichées a partir du début de la zone
d'affichage. Contrairement a SCOPE, seule la partie de la zone d'affichage nécessaire a
I'affichage des nouvelles valeurs sources est effacée. Ce type d'affichage peut contenir de
nombrelises définitions de SOURCE.

4.6.4.2.Y VERTICAL_BAR

Le formjat réel (éléments visuels) d'affichage est déterminé pa i v'Ce type
impose |le graphique a barres verticales comme type d'affichg ¢ ge peut
conteni de nombreux diagrammes a barres. Un diagramme swestaffiché hacune
des variables.

4.6.4.3 Application EDDL sans prise en charge tofale

Il convignt que les applications EDD i ) n charge la vue graphique du
diagramme affichent les variables assqciée i€ xemple,
les donpées peuvent étre affichées sou mat soit
choisi ppar le développeur de I'applicatio

4.6.4.4 Longueur et duré

L'intervalle de temps gff
cycle définit l'intervalle

L'application EDD" W
I'applicgtion ne peu

simplem

défini par I'attribut LENGTH. La durée de
de variables de I'application EDD (¢n ms).
ps avec le temps des données visibles. Si
ment que la durée de cycle le définit,| elle lit

4.6.4.5 drce S £ un diagramme

Un diag
variable
plusieun

dne ou plusieurs courbes. Pour chacune des courbps, une
exPour\prendre ces actions en charge, le CHART fait référence a[ une ou
SQURCE peut faire référence a une ou plusieurs variables.

La Figufe42-montre-un diagramme avec une courbe dans une boite de dialogue. Lg courbe
est réadtualisée dans une durée de cycle de 1 s.
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MENU measuring values

{

LABEL "Measuring Values";

STYLE DIALOG;
ITEMS
{

primary value view

}
}

MENU primary value view

{

LABEL "Primary Measuring Value";

STYLE PAGE;
ITEMS

}

VARIABLE
{

primary value

LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT "Bar";
}

SOURCE
{

brimary_ value_source

NEMBERS

}

CHART pfrimary value chart

{
LABEL "Primary V
NEMBERS

CHART1, | p2N

) N

LABEL "Primary Value";

PRIM VAL, primary val‘ @

Figure 42 — Exeyp

4.6.4.6

Une appli
CHART$
affichée
SWEEP|
axe doit| é

gue

ivent étre
TRIP et
. [Un seul

La Figure 43 est un exemple dEDD qui montre T'association de deux SOURCEs. La Figure 44
montre comment une application EDD peut afficher le diagramme.



https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

- 175 - IEC 61804-4:2015 © IEC 2015

VARIABLE primary value
{
LABEL "Primary Value";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT UNIT "pH";
}

VARIABLE primary value undamped
{
LABEL "Undamped PV";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT UNIT "pH";
}

AXIS axp 0—4

{
1ABEL "axis 0-14";
NIN VALUE 0;

NAX VALUE 14;

}

SOURCE primary value stackl
{

NEMBERS
PRIM VAL 1, primary value;
Y AXIS axis_0_14;
LINE COLOR 0x0000FF; /*BLUE*/
}
SOURCE primary value_stack?2
{
NEMBERS
PRIM VAL 2, Qrimary va ueped,

Y AXIS axis 0 _14;
1LINE COLOR O0xFFQO000

CHART p:imary_vgz:;>

{
1ABEL "Pri
NEMBERS

alue stackl, “phl”;
alue stack2, “pH2”;

\@ 43 - Exemple de diagramme avec deux SOURCEs
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— Primary Value
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Primary Value
Undamped PV +{

[
Anglais /\K S/ o Frangais
Primary [Value '\&(ale r\grilz(cipék':\ . >
Undamped PV \ PV

Figure 44 — Affichage d'un exe

ns.arortissement

iagramme avec deux SOURCEs

La Figure 45 est un exe
horizonfales. La Figure 46

9,

I'association de trois SQURCEs
ication EDD peut I'afficher.
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VARIABLE primary value
{
LABEL "Primary Value";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT UNIT "pH";
}

VARIABLE primary value undamped
{
LABEL "Undamped PV";
CLASS DYNAMIC;
TYPE FLOAT;
CONSTANT UNIT "pH";
}
VARIABLE primary value non temperature compensated

{

LABEL "PV non-TC";
LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT "pH";
}

AXIS axjs 0 14
{
1ABEL "axis 0-14";
MIN VALUE O;
NAX VALUE 14;
}

AXIS axjs_0_7

{
1LABEL "axis 0-7";
NIN VALUE 0;
NAX VALUE 7

}

SOURCE primary value stag
{

NEMBERS

Y AXIS a
1INE COLORM
}

SOURCE

{
)

}

SOURCE  primary—vats g

{ MEMBERS
{ PRIM VAL 3, primary value non_ temperature compensated;
;iAXIS axis_0_7;
LINE_COLOR 0x008000; /*GREEN*/

}

CHART primary value stack chart
{
LABEL "Primary Value";
MEMBERS
{
CHART1, primary value_stackl, “pH1”;
CHART2, primary value_single, “pH non-TC”;
CHART3, primary value stack2, “pH2”;
}
TYPE HORIZONTAL BAR;



https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

- 178 — IEC 61804-4:2015 © IEC 2015

Figure 45 — Exemple de diagramme avec trois barres horizontales

Primary Value

14

|
Undampearv < INNNNINNN] || PH2

i
Dy T L_nH non-TC

< &

Anglais /\EQ ga\\s\ \
Primary value Valeur principa\‘e\\ \\\ \
Undamped PV PV sans am&ﬁﬁ{eﬁ&& \ >

PV non-rC PV ny{Tc \

pH non-ITC pﬂi\nk{n '&/ X

Figlure 46 — Affichage d'un exemople ois barres horizontales

4.6.4.7 Légende et aide pour les cou:

L'EDD peut fournir des informations i S t fes aides concernant les CHART et
leurs courbes et axes. Afiff de.cré : es informations d'aide pour les gourbes,
I'applicdtion EDD doit &S, T€ ¢

membregs du CH® 2 it"utiliser le LABEL de la SOURCE référengée si la

L'application Eit affi a ption\si elle est définie comme une légende| par les
descripf]

Quand les SOUR i variables, I'application EDD doit afficher la descrjption si

elle est ende par les membres de la SOURCE. L'application DD doit
utiliser | référencée si la description n'est pas définie.

L'application itNfgdrnir les informations d'aide des membres du CHART pour les
utilisate

Si I'attribut”HELP n'existe pas dans les membres du CHART, les informations d'dide des
SOURCEs doivent étre utilisées. Si l'attribut HELP n'existe pas dans les SOURCEs, les
informations d'aide des membres de la SOURCE doivent étre utilisées. Si I'attribut HELP
n'existe pas dans le CHART, les SOURCEs et les membres de la SOURCE, les informations
d'aide des VARIABLESs doivent étre utilisées.

4.6.4.8 Fonctions d'agrandissement et de défilement

L'application EDD peut prendre en charge les fonctions d'agrandissement et de défilement.
L'EDD ne nécessite donc pas de prise en charge. L'application EDD lit les variables d'un
diagramme et les enregistre dans son propre stockage. Lorsqu'elle utilise les fonctions
d'agrandissement et de défilement, l'application EDD montre simplement moins, plus ou
d'autres points des données de stockage dans la zone d'affichage.
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4.6.4.9 Actions

Les INIT_ACTIONS et/ou les REFRESH_ACTIONS peuvent étre définies dans une SOURCE.
Il convient de définir les variables qui sont référencées dans la SOURCE dans les méthodes.
La valeur peut étre calculée a l'aide des variables d'appareil et/ou des variables locales.

Si des INIT_ACTIONS sont définies, I'application EDD appelle ces méthodes au lieu de lire
les variables.

Si des REFRESH_ACTIONS sont définies, l'application EDD appelle ces méthodes de
maniére cyclique selon l'intervalle CYCLE_TIME au lieu de lire les variables.

e n R L

~ LT
La menTe IIIULIIUUU pUUL UI.IU IUIUIUIIL,UU Udllb IUD IIblUb UU IIIULIIUUU IA‘\\J ONS et

des REFRESH_ACTIONS.

La Figure 47 est un exemple d'utilisation des méthodes dans un<di emple
représente un diagramme dans une bofite de dialogue.

MENU megasuring values
{
LABEL "Measuring Values";
TYLE DIALOG;

ITEMS

primary value_view

MENU primary value view
1ABEL "Primary Measuring Valuke

TYLE PAGE;
JTEMS

}
VARIABLE

{
]

i

}
SOURCE

// this label is used in the legepnd

_AXTS measuY¥ing values_ axis;
(EMBERS

PRIM VAL, primary value;

METHOD CalculationMethod
{
LABEL "";
DEFINITION
{
calculated value = primary value * 0.12345;
}
}

AXIS measuring values axis

{
LABEL "measurement value";
MIN VALUE O;
MAX VALUE 100;
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VARIABLE primary value unit
{
LABEL "Primary Value Unit";
CLASS CONTAINED;
TYPE ENUMERATED (1)
{
{ 32, [degC], [degC_help] 1},
{ 33, [degF], [degF_help] 1},
]

{ 35, [Kelvin], [Kelvin help }

UNIT

primary value unit:

P RN Lot

— T
alculated value,
Measuring values axis

}

SOURCE galculated value_source
{

JABEL "calculated"; // this labe
1LINE TYPE DATA2;

Y AXIS measuring values axis;
NEMBERS

CALC_VAL, calculated value;

INIT ACTIONS {CalculationMethod}
REFRESH ACTIONS {CalculatiopMeghod}
}

CHART primary value chart
{
LABEL "Primary Value";
1LENGTH 600000;
TYPE SCOPE;

WIDTH LARGE;

HEIGHT SMALL;

NEMBERS
GRA 1 1 - S
GRAPIZ ACalculaked\ source;

. Wﬂ diagramme dans une boite de dialogue
4.6.5

4.6.5.1

Une so évolutive est prise en charge par les applications EDDL ayec des
formes [d‘Onde et des définitions d'axe. On peut définir plusieurs formes d'onde qui sont
basées Sur un ou plUSIEUTS axes y et un axe X. Certaines methodes peuvent etre utilisées
pour la récupération des données et pour les fonctions d'agrandissement et de défilement.

La couleur de fond d'affichage d'un GRAPH est déterminée par I'application EDD. Afin de
respecter une certaine neutralité, il est recommandé de définir le blanc comme couleur de
fond. Il convient qu'une application EDD prenne en charge I'affichage simultané d'au moins
six courbes.

Un graphique est constitué de deux éléments principaux: la WAVEFORM et I'AXIS. La
WAVEFORM fournit la source et le type de données, 'accentuation a appliquer, les éléments
visuels et toutes les actions a effectuer lors de [l'initialisation ou la réactualisation. Un seul
graphique peut comporter plusieurs WAVEFORM. Les données comme les traits affichant les
limites et les marqueurs d'un graphique pourraient étre incluses. Aucun plafond n'est défini
pour le nombre de WAVEFORM dans un GRAPH. Les WAVEFORM contiennent également
une référence a une définition Y_AXIS. Lors de l'utilisation de plusieurs WAVEFORM, il
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convient de faire référence au méme Y_AXIS. Si les WAVEFORM utilisent différents axes,
chacun peut avoir une mise a I'échelle et une unité différentes.

La Figure 48 capture un graphique et les éléments visuels qui sont fournis par les
constructions définies en EDDL. Chacun de ces éléments sera affiché de maniére plus
détaillée dans les articles en lien.

SIGNATURE ANALYSIS | Graph LABEL

A WAVEFORM, which is a EFORM, whigh, is)a A WAVEFORM, which is a
VERTICAL TYPE Y TYPE \> HORIZONTAL TYPE

NEANIRYS
Anglaﬁ \( )

‘\) Francais

Graph LABEL [\ (\ \LﬁéEL graphique
A WAVEFORM whicinis kQERYld.JS\WPQ\ \ WAVEFORM de type VERTICAL TYPE
A WAVEFORM wh|<sQi/s>a/§</\TYPE\ WAVEFORM de type XY TYPE

A WAVEHFORM whichAQ HBQZ\SQTA\_\W{X\/ WAVEFORM de type HORIZONTAL TYPE

igure 8\&/g/raphique et les éléments visuels

4.6.5.2

La cong sséde des attributs WAVEFORM qui définissent les données qui

peuvent fichéas sur le GRAPH. La WAVEFORM peut étre utilisée pour tracer les
valeurs s limites dans un affichage. Pour cela, les types HORIZONTAL et
VERTICAL  sont utilisés. La construction WAVEFORM fournit les attributs TY|PE qui
choisiss YT, TICAL:

Le type XY fournit un ensemble des deux listes des points X et Y. Il convient que le

développeur EDD s'assure que la position de la "valeur x" dans la liste X soit la méme que la
position de la "valeur y" correspondante dans la liste Y. Le nombre de points est également
défini dans la construction. Si aucun nombre n'est défini, I'application EDD la configure au
nombre de points dans la liste. Cela s'avérerait utile dans les situations pour lesquelles le
nombre de points n'est pas connu.

Une WAVEFORM de type YT fournit un ensemble de valeurs Y. La valeur X initiale et les
incréments sont définis pour générer les valeurs X ultérieures. On utiliserait normalement ce
cas pour représenter les formes d'onde qui sont échantillonnées de maniére périodique de
sorte que X se répete a intervalles réguliers. Le nombre de points est défini dans la forme
d'onde. En l'absence du nombre de points, I'application EDD utilise le nombre de valeurs Y
comme nombre de points.
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Une WAVEFORM de type HORIZONTAL permet a I'utilisateur de tracer des lignes
horizontales sur I'écran graphique. On utiliserait normalement ce cas pour indiquer des limites
minimales et maximales ou un cadre englobant. La construction comporte une série de
valeurs Y, chaque valeur Y spécifiant une ligne horizontale.

Une WAVEFORM de type VERTICAL permet a l'utilisateur de tracer des lignes verticales sur
I'écran graphique. On utiliserait normalement ce cas pour indiquer des limites minimales et
maximales ou un cadre englobant. La construction comporte une série de valeurs X, chaque
valeur X spécifiant une ligne verticale.

Les caractéristiques visuelles d'une WAVEFORM sont spécifiées par I'attribut LINE_TYPE.

Une WAVEFORM est visualisée sous la forme d'une série de points lorsque ['attribut
L|NE_T PE Act anAnifidA ~nmam TDI\MQDI\E&E[\‘IT

T = CoOt opPTTImT comRe—t <Aoot

4.6.5.3 HANDLING

Cet attrjbut définit le type d'opérations pouvant étre réalisées aecture,

lecture/écriture ou écriture).

4.6.5.4 KEY_POINTS

Cet attr']‘but définit certains points accentués sur le graphi oint clé
sont folirnies dans la WAVEFORM. L'applicatio bint sur
I'affichage. La détermination du mode dlaccen iation de

I'applicgtion EDD.

4.6.5.5 Actions
4.6.5.5.1 INIT_ACTIO

Cet attr
WAVEF

e exécutées avant l'affichage initigl de la
reférences aux instances de METHOD qui
doivent etre apps En cas d'échec ou d'interruption d'une
METHOD pour ‘ i hage de la WAVEFORM est interrompt. Cette
construgtion peutefre™uiilisée pourte Ie ure initiale de la WAVEFORM a partir de I'appareil
ou d'un insi g g ment nécessaire (par exemple, moyennage o( filtrage

L'attribu RN ONS fournit des références aux méthodes devant étre exjgcutées
lorsque MOdI iong” sont apportées a I'axe X ou Y ou lorsqu'un attribut CYCLE_TIME
est défihi dans RAPH chaque fois que le CYCLE_TIME s'écoule. Les méthodes sont
exécutées/dans l'ordre de définition. En cas d'échec ou d'interruption d'une méthgode, les
méthod acuté i a |'affi Yo!: t.

La méthode peut lire les données dans les sections si la taille des données est tellement
volumineuse qu'elles ne peuvent pas étre transférées lors d'un transfert de communication.

Dans la méthode, la zone visible peut étre calculée et définie sur I'axe au moyen des valeurs
VIEW_MIN et VIEW_MAX. Toutes les formes d'onde associées au méme axe doivent étre
représentées avec la méme zone du graphique.

La Figure 49 est un exemple de graphique simple.

4.6.5.5.3 EXIT_ACTIONS

Les EXIT_ACTIONS sont appelées si la forme d'onde disparait de I'écran.
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Les actions de sortie permettent aux données de forme d'onde éditées d'étre capturées et
manipulées selon le besoin par I'EDD.

De plus, si l'appareil a besoin d'étre dans un mode spécial (par exemple, diagnostic) pour
fournir des données de forme d'onde, ce mode peut étre redéfini a la fermeture du graphique.

La Figure 49 est un exemple de graphique.

VARIABLE x_value
{
LABEL "...";
HELP "...";
CLASS DYNAMIC;
TYPE FLOAT:
ONSTANT UNIT [degC];

ARRAY x data

LABEL "x-data";
NUMBER OF ELEMENTS 1000;
TYPE x_value;

}

VARIABLE y_value
{

LABEL "...";

HELP "...";

LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT [degC];
}
ARRAY y data
{

LABEL "y-data";
NUMBER_OF_ ELEMENT ONQ
TYPE y_value;

}

VARIABL
{

AXIS y kxts—stgmature
{
LABEL "y axis";
MIN VALUE DEFAULT Y MIN VALUE;
MAX VALUE DEFAULT Y MAX VALUE;
}

WAVEFORM value signaturel
{

TYPE XY

{
X_VALUES { x_data }
Y VALUES { y data }

}

INIT ACTIONS { read first signature }
REFRESH ACTIONS { read signature }

Y AXIS y_axis_signature;

}

x max_value LIKE x min value;
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device x min value LIKE x min value;
device x max value LIKE x min value;

y min value LIKE x min value;
y _max_ value LIKE x min value;
device_y min_value LIKE x min_value;
device y max value LIKE x min value;

METHOD read_ first_signature
{
DEFINITION
{
// read data from the device depending predefined default
// MIN_VALUE and MAX VALUE of the x and y axis
x min value = DEFAULT X MIN VALUE;
X _max_value = DEFAULT X MAX VALUE;

PR 1 = DEEALJLT MIN AT L .
7

P4
y max value = DEFAULT Y MAX VALUE;

WriteCommand (write_ data area);

ReadCommand (read_data);

X axis signature.MIN VALUE = device x min value;
X axis signature.MAX VALUE = device x max value;
y_axis signature.MIN VALUE = device y min valu
y_axis signature.MAX VALUE = device_ y max va

}

METHOD read signature

{
PEFINITION

// read data current MIN VALUE and
MAX VALUE

// of the x axis
x_min_value =

X _max_value =

y min value =
y_max_value

device_x min_value;
= ~value)

VDMNW/MAX = device x max value;
~min value)

EW MIN = device y min value;
y_maxn_value)

natuye.VIEW MAX = device_y max value;

value signaturel;

K M¥TS x axis_ signature;

Figure 49 — Exemple de graphique

4.6.5.6 Axe

La définition Y_AXIS est fournie par la construction WAVEFORM tandis que la définition
X_AXIS est fournie par la construction GRAPH elle-méme.

Cet attribut fournit une référence concernant I'AXIS. Lorsqu'il est affiché, I'AXIS doit étre tracé
avec l'attribut WAVEFORM. Si cela n'est pas défini, I'application EDD construit I'AXIS a partir
des valeurs minimale et maximale et d'autres régles internes éventuelles pouvant exister.

La construction AXIS définit la maniére de construire I'axe X ou Y qui doivent s'afficher sur un
GRAPH ou CHART. L'AXIS possede des attributs qui définissent ses valeurs minimale et
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maximale. De plus, il existe un attribut SCALING qui définit s'il convient de mettre I'axe a
I'échelle de fagon LINEAR ou LOGARITHMIC. L'échelle logarithmique est en base 10.

Le développeur EDD peut définir un LABEL pouvant étre affiché avec I'AXIS, ainsi qu'une
chaine qui spécifie les unités dans lesquelles les valeurs sont affichées sur le GRAPH.

La Figure 50 est un exemple d'EDD d'un axe commun pour les WAVEFORM w1 et w2, ainsi
qu'un second axe pour la WAVEFORM w3.

AXIS  x1 { )
AXIS yl { }
AXIS  y2 { )}

GRAPH gpaphd
{

NEMBERS
Wi, wl;
W2, w2;
W3, w3;
X AXIS x1;

}
WAVEFORWM wl

{
Y _AXIS yl;

TYPE XY
Y VALES {wl_values}
X INCREMENT 1
X INITIAL 0
}

WAVEFORM w2

{
_AXIS yl;

}

WAVEFOR
{

N

{w3 values}

Figure 50 — Plusieurs axes utilisés

4.6.5.7 Application EDDL sans prise en charge graphique

Si une application EDDL ne prend pas en charge la vue graphique d'un graphe, les valeurs
des variables associées peuvent étre représentées dans un tableau.

4.6.5.8 Utilisation normalisée

Un GRAPH est appelé par un MENU ou une METHOD. Un GRAPH référence une ou plusieurs
WAVEFORMSs, chacune représentant une courbe unique sur le GRAPH. Chaque WAVEFORM
décrit la source des points de données. L'application EDD exécute les INIT_ACTIONS avant
d'afficher la WAVEFORM sur le GRAPH. Cela permet de procéder a des calculs des données
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avant le rendu. Les REFRESH_ACTIONS sont exécutées par l'application EDD afin de
spécifier la zone visible du GRAPH, ce qui permet une visualisation agrandie.

4.6.5.9 Intégration

Un GRAPH est rendu par une application EDD via un MENU ou une METHOD.

Un MENU peut contenir un ou plusieurs GRAPHs. Le graphique peut étre intégré dans tous
les menus visibles. Il est possible d'utiliser un ou plusieurs graphiques ensemble avec des
champs d'entrée et de sortie dans un menu. L'application EDD exécute les INIT_ACTIONS
avant de rendre le GRAPH.

aytest utilisé
menu.

=S| + ! AT L AN : ! o 1 oo AA e
Un GRI‘ FTT CSU TCTIUU pPdl Ulic VI TTTULD Vid UCs DUITUTTS. LS DUIILTT IVICTTUUITS

pour rendre le GRAPH. Les INIT_ACTIONS du GRAPH sont appelées p

4.6.5.10 GRAPH avec plusieurs WAVEFORMSs qui font référe 3 S

Une application EDD doit associer des WAVEFORMs faisant réfé
courbes| doivent étre regroupées dans la zone de graphique
sur un dété de la zone de graphique.

IS. Les
affiché

4.6.5.11 Formes d'onde et Iégendes multiples

Il convient que l'application EDD affick
d'onde pur un méme graphique. Le
LABEL [de la WAVEFORM. Il convi
s'affichgnt pas sur la légende.

istinguer plusieurs| formes
de est dérivé de |'attribut
s sans attribut LABEL ne

4.6.5.121 Graphiques édi

4.6.5.14.1 Générali

L'attribut HANDLING d \ eymine si 'utilisateur peut éditer la forme|d'onde.
Il convignt que Ia ion ERD fo wi mécanisme qui permet a l'utilisateur de modifier
la forme¢ d'onde (glissec-sh i trée de tableau, etc.), ainsi qu'un mécanisme qui
permet p l'utilisat d i Mmodification de la forme d'onde est achevée. Pour les
GRAPH ient que l'application EDD fournisse un mécanisme qui
permet agmmencer [I'édition de la WAVEFORM. Il convignt que

I'applicqti Jur lgs données des WAVEFORM lorsque I'utilisateur indigque que
la modifjeati e d’onde est achevée (bouton d'enregistrement, par exemple). I
convien applica jon EDD fournisse un mécanisme qui permet a l'utilisateur de rgstaurer
la WAV igine~sans mettre a jour les données (bouton d'annulation, par exemple).

Pour leg GRAPH qui possédent une définition CYCLE_TIME, I'application EDD doit sugpendre

[P H

| I QO L S-nartie A L laoraor 1 CRADLIL ot 0 TP~ LV~ H 1P~
a Va eu SUUTLT TUCT d pAditilh U T apypartTil TUTOYUT 1O UTNAT TT ©Tol ©TIT LUUT O U TUTLtivTt.

4.6.5.12.2  Attribut POST_EDIT_ACTIONS sur des variables

Il convient d'appeler les POST_EDIT_ACTIONS pour chaque modification d'une forme d'onde
de graphique. Les entrées de données peuvent étre contrblées et les données peuvent étre
modifiées d'aprés une modification.

4.6.5.13 Légende et aide pour les courbes

L'EDD peut fournir des informations sur les libellés et les aides concernant les GRAPH et
leurs courbes et axes. Afin de créer des légendes et des informations d'aide pour les courbes,
I'application EDD doit prendre en charge les régles ci-apreés.
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L'application EDD doit afficher la description si elle est définie comme une Iégende par les
membres du GRAPH. L'application EDD doit utiliser le LABEL de la WAVEFORM référencée
si la description n'est pas définie. Une chaine vide constitue une chaine définie.

L'application EDD doit donner les informations d'aide des membres du GRAPH aux
utilisateurs.

Si aucun attribut HELP n'existe dans les membres du GRAPH, les informations d'aide
WAVEFORM doivent étre utilisées.

4.6.5.14 Fonctions d'agrandissement et de défilement prises en charge par I'appareil

Il convie gue apphcatio i, Upporte e O O dagrarndi S <4 st—de—dgfilement
sans pr|se en charge dans I'EDD. L'application EDD affiche plus ou mqins de“peints ou de
données de la partie non affichée de la WAVEFORM sur la zone ¢laffich@ge.(De plus, les
REFRESH_ACTIONS dans I'EDD peuvent prendre en charge les fgnctions dhagrand \>sement
et de dgfilement. L'application EDD appelle les REFRESH_A 'utisateuq fait un
défilement dans une zone pas stockée dans les données de fgrme~d'anade."Elle agpelle aussi
les REFRESH_ACTIONS si l'utilisateur effectue un agrandigs }iNconwiént dlafficher
plusieurs points. Les informations relatives a la position €t ¢ ) dissement peuvent étre
lues a pjartir de I'axe avec les attributs VIEW_MIN et V

La Figyre 51 est un exemple d'EDD compor d fo ctions d
défilement prises en charge par I' appa?e\

agrandissement et de

VARIABLE y value \_/
{

1ABEL "...";

HELP "...";

LASS DYNAMIC;

TYPE FLOAT;

ONSTANT UNIT [de
}

]

COMMAND
{

device t min value, device t max value,
device y min value, device y max value,
y_data

}

COMMAND read_current data
{
SLOT ...; INDEX...;
OPERATION READ;
TRANSACTION

REPLY
device t min value, device t max value,

device y min value, device_ y max value,
y data
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COMMAND write data area
{
SLOT ...; INDEX...;
OPERATION WRITE;
TRANSACTION
{
REQUEST
{

t min_value,
y_min_value,

}

VARIABLE y increment
{

t max value,
y_max_value

T AR T "; oI D ",-
LASS LOCAL;
TYPE TIME;

}

VARIABLE current date timel

{
1ABEL "...";
LASS LOCAL;
TYPE DATE AND TIME;

VARIABLE
{

t min_value
LABEL "..."; HELP ".
LASS LOCAL;

TYPE DATE_AND TIME;

t max v@lue LIKE t min value;

HELP "...

t device min value LIKE t min value;

t device max value LIKE t

VARIABLE
{

y min value

LABEL "...";
LASS LOC
TYPE FLO

y_max_value LIKE
device
device }

AXIS y_
{

1
i ;
D

D —
CHLING
}

lnvalue@

~min_value;
_max_value;

LINEAR;

AXIS t_axis_signature

{
LABEL oo
HELP "ol
MIN VALUE
MAX VALUE
SCALING

}

WAVEFORM value signaturel
{

LABEL .oou"y
HELP .oou"y
HANDLING READ;
LINE_TYPE DATAIL;
EMPHASIS TRUE;

TYPE XY
{

t min_value;
t _max value;

LINEAR;

// alternative READ & WRITE
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}

METHOD
{

}

METHOD
{

the dev

X _INITIAL current_date_timel; // starting time in milliseconds
X INCREMENT y increment; // time between two points in ms
Y VALUES { y data }

}

Y AXIS y_axis_signature;

INIT ACTIONS { init_ signature}
REFRESH ACTIONS { refresh signature}

init_signature

DEFINITION
{

// read current data and storde area t_device_min value,
+ = Z A 1 = 3 A 1 = ee—xn

read:commandi(regdicurrentidgfa); B B

// calculation of the waveform data

value signaturel.X INITIAL = t device max value;
value_signaturel.X INCREMENT = (t_device max_valus

// set the visible area to the area from
t_axis_signature.MIN_VALUE = t_device miH
t _axis signature.MAX VALUE = t device
y_axis signature.MIN VALUE = y device
y axis signature.MAX VALUE = y devi

refresh signature

PEFINITION

t_axis signature.MAX VALUE = t device max_ value;
if (y_device min value > y min value)

y min value, y max_

t  device max value
device min value, y_ device max_ val

alue

ue from

y_axis_ signature.MIN VALUE =y device min value;
if (y device max value < y max value)
y_axis signature.MAX VALUE = y device max value;

4.6.6

Les axes sont utilisés pour les diagrammes et les graphiques.

Figure 51 — Exemple d'EDD avec fonctions d'agrandissement
et de défilement prises en charge par I'appareil

AXIS

Dans un diagramme

comportant des courbes, I'axe x est contrdlé par l'application EDD. Dans un graphique, seul
I'axe x peut étre référencé.

Les axes y d'un diagramme sont référencés dans la SOURCE. Les axes y d'un graphique sont
réeférencés dans la WAVEFORM. Si certaines sources ou formes d'onde font référence au
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méme axe y d'un diagramme ou graphique, il convient que I'application EDD ne trace l'axe y
qu'une seule fois.

Les attributs MIN_VALUE et MAX_VALUE sont facultatifs. S'ils ne sont pas définis dans I'axe,
I'application EDD les détermine de sorte que MIN_VALUE et MAX_VALUE doivent étre en
permanence calculés avec par exemple 150 % des données affichées (c'est-a-dire
redimensionnées automatiquement). Dans le cas d'un graphique, l'application EDD peut
générer les valeurs X etY minimales et maximales des matrices. Dans le cas d'un
diagramme, l'application EDD peut lire certaines valeurs et générer les valeurs minimales et
maximales initiales. Il convient que I'application EDD recalcule les axes si la valeur n'est pas
comprise dans la plage.

Les att hu"s \/|E\I\I NN a{' \/|E\/\I '\A/\Y opar\lflani' |o ZoRe nl affunhona/‘i\onnllr\af on EDD
procéde a Ieur deflnltlon avant que les INIT ACTIONS ne soient a : rées que
['utilisate : attributs
VIEW_N éfinit la
position

Le LABE définie,
cette ur|ité ion UNIT,
cette unfité est utilisée. Sinon, I'axe ne posséde pas d
La SCALING d'un axe peut étre LIN CALING
est défimi sur LINEAR.
L'applic he.
4.6.7 IMAGE
La consjtruction de base.JMA ilisBe p i i étres, des
boites de dialogue, d afficher
I'image [faute d' a place
de l'image. L'apphgati bc de la
transpa
Pour les irg.2).
i A
IMAGE S¢nsorNRiayra
{

LABEL ,MSensor~Ridgram”;

HELP NThis Diagram shows the sensor characteristic”;
PATH ™SenDiaFn Jng

|zz|SenDiaEn LowRes.jpg\

|de | SenDiaDe.jpg\

|de zz|SenDiaDe LowRes.Jjpg”;

Figure 52 — Exemple d'EDD pour une IMAGE

Une définition IMAGE peut étre utilisée pour appeler une METHOD ou un MENU STYLE
DIALOG ou WINDOW avec I'attribut LINK.

La Figure 53 est un exemple d'EDD d'utilisation de I'attribut LINK dans une image.
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MENU

{
ITEMS
{

e
Self Test Image (INLINE),

}

IMAGE Self Test Image
{
LABEL “Self Test”;
HELP “This Method execute the self test function of the device which needs some
time”;
PATH “SelfTestImage.jpg”;

LIN S 1F7m #7M ]

}

MENU Self Test Menu
{

}

Les formats d'image répertoriés dans le Tableau 7 peuven

Tableau 7 — For

A
Format N Keeschpigy = 7

JPG, Format conforme aux exigences de I'ISO/IE
JPEG

PNG Format Portable Netyork Graphics\Qonf&@k\qu}x{Ms de I'SO/IEC 15948

GIF Graphics Interchar&e FB«{nft \) \\)
\J

Plusieurs image ifiees avec la méme technique de localisation

que celle utilisée

EXEMPLH
Cet exe ifh d'image a utiliser lorsque I'application utilise I'anglais (english)
etun au 1 (german) est utilisé.

4.6.8

L'attribut GRID dé une matrice de données provenant d'un appareil qui sont destinées a
étre afffchées par I'application EDD. Une GRID est utilisée pour afficher des vectpurs de
données—avec tentéteou tadescriptiom des donmees dans te vecteur, tes vecteurs sont
affichés horizontalement (lignes) ou verticalement (colonnes) comme spécifié par l'attribut
ORIENTATION.

La Figure 54 est un exemple de GRID.

VARIABLE PeakType
{
LABEL "Peak Type";
CLASS DEVICE;
TYPE ENUMERATED
{
{ 1, "False Echo"},
{ 2, "Button Echo" 1},
{ 3, "Unkown" }
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NUMBER_OF ELEMENTS 10;

TYPE PeakType;
}

VARIABLE PeakDistance
{

LABEL "Peak Distance";
CLASS DEVICE;

TYPE FLOAT

{

DEFAULT VALUE 1.0;

LABEL "Peak Distance";
UMBER_OF_ELEMENTS 10;
YPE PeakDistance;

VARIABLE PeakAmplitude
{

LABEL "Device Amplitude";
LASS DEVICE;
YPE FLOAT

i

DEFAULT VALUE 1.0;

ARRAY arrPeakAmplitude

LABEL "Peak Amplitudes";
UMBER_OF ELEMENTS 10;

YPE PeakAmplitude;
}

MENU DeVyiceEcho
{

1ABEL
JTEMS

"DevyAce

}

MENU Fo
{

GridFoundEcho,
Registerfalsekchoes

@%

}

GRID GridFoundEchoes
{
LABEL "All detected echoes are displayed below";
VALIDITY IF (varModelCode 4711) { TRUE;
VECTORS

{

} ELSE { FALSE; }

{"Type", arrPeakType},
{"Distance (m)", arrPeakDistance},
{"Amplitude (mV)", arrPeakAmplitude}
}

Figure 54 — Exemple d'EDD pour une GRID

La Figure 55 représente le résultat de I'exemple d'EDD ci-dessus.
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Echo curve l Falze echoes ]

Al detected echoes are displayed below:

Type Distance [m] | Amplitude [m')
Falze echo 1.33 E25
Falze echo 2,385 g3
Battom echo 4591 2874
Unknown 4753 384
Unknown 9,956 2218

Renqister falze echo

Figure 55 — Résultat de I'exemple

5 Description de données EDDL

5.1 Viariables

5.1.1 TYPEs de VARIABLE
5.1.1.1 BIT_ENUMERATED

Les bits| multiples peuvent étre regroupés dans

bit pourrait avoir une signjfication dis 'nctun
d'utilisef une variable ENYM ED>a Ig placed
La Figure 56 donne u strer la mauvaise utilisation d'une

BIT_ENUMERA'@

Chaque
tonvient

variable

VARIABLE Measuriny Mo \)
{

1ABEL " ' devy

TYPE BIT

/* this is not referencing a single bit!!! */
/* This is not allowed */

Eigure — Mauvaise utilisation d'une variable BIT_ENUMERATED

Pour cet exemple, le type ENUMERATED est recommandé, car il n'est pas permis d'utiliser

les deux en méme temps.

La Figure 57 est un exemple d'EDD avec une VARIABLE de type ENUMERATED.

VARIABLE Measuring Mode
{
LABEL " Measuring Mode";
TYPE ENUMERATED
{
{ 8, "Massflow"},
{ 17, "Flow" } /* this is correct */

Figure 57 — Utilisation d'une variable ENUMERATED
a la place d'une variable BIT_ENUMERATED
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5.1.1.2 ASCII, EUC, PACKED_ASCII, OCTET, PASSWORD, VISIBLE

L'application EDD doit afficher ces types de données sous forme de chaines. En fonction du
type des données, les caractéres de queue doivent étre traités comme représenté dans le
Tableau 8.

Tableau 8 — Traitement de chaine

TYPE Terminaison Caractére de remplissage Suppression
des espaces de
queue
ASCII Null Null Non
EUC Null Null Non
PACKED_ASCII Non terminé Espace ( N{n
. N
OCTET Non terminé Espace /\< (\ Non
PASSWPRD HART: Null, HART: Null, N}Q\/
FOUNDATION fieldbus: not i :

: FOUNDATION fiel s: Spac
terminated

VISIBLE Non terminé Espace /\\ \\ \ ol
NN

5.1.2 CLASSE de VARIABLE

5.1.21 Vue d'ensemble

L'attribut CLASS spécifie I'utilisation dexla Wwariq Certaines CLASSes comportent des
exigencps spécifiques par rapport a Iaphcinon E

5.1.2.2 CLASSE FAC

Un profil d'appareil dgfini i comme étant obligatoires ou facultatived. Si un
appareil prend e ) i, doit la prendre en charge de la manierg définie
par la variable f

Siun a
afficher
dans ce

doit pas
variable

Si une 1
est défi
pas. Av
VARIAE1

_$TATUS
n'existe
'attribut

Si une méthode écrit une variable facultative non prise en charge, [attribut
VARIABLE_STATUS est défini sur VARIABLE_STATUS_NOT_SUPPORTED.

5.1.3 ACTIONS de VARIABLE
5.1.3.1 PRE_EDIT_ACTIONS

Il convient d'utiliser les PRE_EDIT_ACTIONS pour afficher des informations ou des
avertissements destinés a ['utilisateur. Il convient de ne pas les utiliser aux fins de
manipulation de variables. Les méthodes sont appelées uniquement si l'utilisateur souhaite
éditer la variable.

Si une METHOD des PRE_EDIT_ACTIONS est interrompue, il convient que I'application EDD
signale a I'utilisateur I'existence d'un processus anormal et I'édition doit étre annulée.



https://iecnorm.com/api/?name=e2871161010cb5b1caea771926e43552

- 195 — IEC 61804-4:2015 © IEC 2015
5.1.3.2 POST_EDIT_ACTIONS

I convient d'utiliser les POST_EDIT_ACTIONS pour afficher des informations ou des
avertissements ou pour manipuler des variables. Les méthodes sont appelées aprés que la
valeur d'une variable a été modifiée.

Si une METHOD des POST_EDIT_ACTIONS est interrompue, il convient que
I'application EDD signale a Il'utilisateur I'existence d'un processus anormal.

5.1.3.3 REFRESH_ACTIONS

Les REFRESH_ACTIONS doivent étre utilisées pour calculer la valeur de la variable a I'aide
d'autres variables. Les REFRESH_ACTIONS ne doivent pas étre utilisées pour modifier
d'autres—variable rraffiche re—h ater—te ethed € e—appelées
systémdtiquement avant que la variable n'ait besoin d'étre réactualisée essions
conditiohnelles, a des fins d'affichage, etc.

5.2 Données d'appareil stockées dans I'application EDDL

5.2.1 Vue d'ensemble

Plusieur 7 rmance
historiqlies afin d'évaluer I'état de fonctionnement cotdrant. D s types
d'appar 3

Dans Ig lorsque
I'installg ne date
ultérieu 5t exigé
de proc

Dans lIg BS SOUS
différen differents niveaux de réservoir ou d{fférents

eéquipenpents d'exploitation) i comparaison de ces signaux peuvent
permett wctionpementhdu mesureur ou la détection d'un charngement
imprévu } {

Le développeur EDDR données devant étre stockées par l'application EDDL.
Ces do S a une date ultérieure aux fins d'évaluatiopn de la
perform ‘

5.2.2

La congtruct RILE permet a un développeur EDD de spécifier les données devant étre
stockée \ne utilisation ultérieure. A l'instar d'une COLLECTION, elle ne fait| pas de

différen¢ce entre le érencement de données direct ou l'utilisation de la référence dqg fichier.
Les delxXegonstructions assurent l'accés aux mémes données. La différence entre les
constructions FILE et COLLCECTION est que les donnees rererencees par des FILEs sont
stockées.

Des données permanentes sont associées a une seule et méme instance d'appareil.
Envisager un systéme comportant quatre positionneurs de vanne identiques. La méme EDD
est utilisée pour les quatre appareils. Néanmoins, il existe quatre ensembles de données
d'instance, un pour chaque positionneur de vanne. Lorsque la construction FILE est utilisée,
I'application EDD stocke des données permanentes qui sont associées a chaque appareil. Si
la construction FILE est utilisée pour stocker la signature de vanne de l'appareil, cette
signature est alors disponible a une date ultérieure. La signature du positionneur de vanne
n°2 n'est pas disponible lorsque I'EDD est utilisée par le positionneur de vanne n°1.

La construction FILE spécifie uniguement la structure des données a stocker. Elle ne spécifie
pas la maniére dont l'application EDD stocke les données, ni le moment ou les données sont
chargées dans la mémoire locale. L'application EDD peut charger les données du FILE au
moment de l'instanciation de I'appareil ou peut fournir les données lorsque I'EDD en fait la
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demande. Les données permanentes peuvent étre stockées dans une mémoire flash ou sur
un disque dur, sur l'ordinateur exécutant I'application EDD ou sur un serveur de fichiers. Le
FILE peut étre stocké sous la forme d'un fichier plat dans la structure de fichiers des
systémes d'exploitation ou peut étre embarqué a la base de données de I'application EDD.
Dans tous les cas, l'accés a I'ensemble des données du FILE est disponible une fois I'EDD
instancié. L'EDD n'a pas besoin d'appeler des commandes d'ouverture, de fermeture, de
lecture ou d'écriture des fichiers de niveau inférieur.

Le développeur EDD définit le schéma et la structure de données du FILE. Le FILE comporte
une liste de membres pouvant étre des combinaisons d'éléments de données, par exemple
VARIABLEs, ARRAYs, RECORDs, COLLECTIONs ou LISTs. Cette flexibilit¢ permet au
développeur EDD de stocker un ensemble fixe de données uniquement avec des VARIABLEsS,
des ARRAYs, des RECORDs et des COLLECTIONs. Le développeur EDD. peut également
stocker [une quantité variable de données a l'aide de la construction LIST (conjqintement aux
construgtions VARIABLE, ARRAY, RECORD et COLLECTION).

La Figure 58 est un exemple simple de déclaration FILE. Dans ce cas, He prise
en charge d'un fichier appelé "reference_valve_signature" est s6u z icahi FDDL.

VARIABLE valve position Y
{
TYPE FLOAT;

}

ARRAY valve stroke
{
TYPE valve position;

NUMBER QF ELEMENTS 1000;
}

VARIABLE valve signature_ comment

{
TYPE ASEII(64);

}

FILE reference valve

NEMBERS Q
coM

'g@— Exemple de déclaration de fichier

Ce FIL etite note ("valve_signature_comment") sur la signature, et la
signatur ("valve_stroke"). La signature est une matrice de 1 000 échantillons
de positjon de,va 2galement espacés.

Il s'agit d'Unexempte Simpte. Dans une appiication réefie, tes echantitions de position peuvent
ne pas étre également espacés, ce qui nécessitera un temps d'échantillonnage. Si tel est le
cas, une autre matrice de temps d'échantillonnage sera nécessaire. D'autres informations
complémentaires (date, heure, opérateur, etc.) peuvent étre ajoutées.

L'acces aux membres d'un FILE se fait a l'aide de la notation a point comme pour le
référencement d'un membre COLLECTION. Ainsi

reference valve signature.STROKE[10];

accéderait a la 10° valeur dans la matrice de signature, ou valve_stroke[10]. Il est également
simple de tracer cette signature et de la comparer a la signature réelle. Bien que cela soit
normalement réalisé par une méthode, on peut également le faire via un MENU.

La Figure 59 représente un GRAPH dans un MENU.
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ARRAY current_stroke { TYPE valve position; NUMBER OF ELEMENTS 1000; }
VARIABLE sample interval { TYPE FLOAT; CONSTANT UNITS "ms"; }

WAVEFORM stroke now
{
TYPE YT
{
X INITIAL O;
X_INCREMENT sample_interval;
Y VALUES {current_ stroke }

}

WAVEFORM ref stroke
{

TYRE T

X INITIAL O;
X INCREMENT sample interval;
Y VALUES { valve stroke }

GRAPH c¢mpare stroke
NEMBERS

NOW, stroke now;
THEN, ref stroke;

| :iii:
MENU cohpare strokes
{

LABEL "CompStrokes";

JTEMS

compare_ st

alson des signatures d'une vanne

Dans I'g orhées échantillonnées lors d'une course récente de la
vanne § rrent_stroke" et l'intervalle d'échantillonnage ([inverse
du taux|d'é i a digue T'espacement temporel entre les points d'échantillpnnage.
Deux W, sont déclarés, ainsi qu'un MENU qui contient le GRAPH. Le
GRAPH iché par Rappli€ation EDDL lorsque le MENU est accédé.

Lorsque 2 est’affiché, I'application EDD reconnait que l'attribut "valve_strpke" est
un men ILE. Par conséquent, lorsque le GRAPH est affiché, il convient |que les

données soient automatiquement fournies a partir du fichier "reference_valve_signaturne".

5.2.3 LIST

La construction LIST est une matrice insérable de longueur variable. Chaque élément stocké
dans la liste a exactement la méme structure. Cette structure est spécifiée au moyen de
I'attribut TYPE obligatoire. L'attribut TYPE peut faire référence a une structure ou a un
élément de données EDD légal (par exemple, VARIABLE, ARRAY, RECORD, COLLECTION,
LIST). L'accés aux éléments individuels de la LIST se fait a I'aide de la notation entre
crochets, comme pour l'accés des éléments ARRAY.

Un exemple d'utilisation d'une construction LIST dans une construction FILE est donné dans
la Figure 60. Dans cet exemple, la taille de la construction LIST (et donc la construction FILE)
peut augmenter au fur et a mesure que sont stockées des formes d'onde radar significatives
complémentaires qui documentent le fonctionnement du mesureur de niveau.
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VARIABLE gauge location { TYPE ASCII(32); }
VARIABLE tag { TYPE ASCII(32); }

VARIABLE date taken

VARIABLE operator

VARIABLE operating conditions
VARIABLE sample interval

TYPE DATE; }

TYPE ASCII(32); }

TYPE ASCII(64); }

TYPE FLOAT; CONSTANT_UNITS "ms"; }

VARIABLE sample { TYPE UNSIGNED INTEGER(2); }
ARRAY echo_signal { TYPE sample; NUMBER OF ELEMENTS 4096; }

COLLECTION signal info
{
MEMBERS
{
DATE_STAMP, date_taken;

TAKEN B erators
T ™ 7

NOTESj operating conditions;
DT, sample interval;
SIGNAL, echo_signal;

}
LIST reforded signals { TYPE signal info; }
FILE stpred signals

{ NEMBERS

LOCATION, gauge location;

INSTR_TAG, tag;
SIGNALS, recorded_ziffsii:
}

Figure 60 — Exemple d'unie déclaxation fichier plus complexe

Dans llexemple de la
concernjant
("recorded_signals").

("gauge_location"} "tag")
série de signauk radar
comme définition de type

pour la Jiste. Le référe L'acces
a la liste¢ peut un grences
suivantd

]
Toutefo

(¢
La réféfence 'echo_signal" définit la structure correspondant a une partie d'un élément de

liste et,|dans’les delx cas, la quantité de données référencées est la méme (dans Ies deux
cas und-matrice de 4 096 entiers—non cign:’\c a3 2 nr\fnfe) Tnllfnfnic, la valeur "echo Signa|"
sera nulle tant que des données ne seront pas placées dedans (en chargeant des données a
partir de I'appareil de terrain, par exemple).

La Figure 61 est un exemple de méthode utilisée pour I'examen des signaux radar stockés.
Dans cet exemple, la construction LIST des formes d'onde stockées s'affiche de maniére
séquentielle. La variable "i" est utilisée pour exécuter pas a pas l'ensemble de la LIST, a
I'instar d'un itérateur.
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WAVEFORM one_echo
{
TYPE YT
{
X INITIAL O;
X_INCREMENT sample_interval;
Y VALUES { echo_signal }

}

GRAPH review_radar_signal
{
MEMBERS
{
PING, one_echo;

}

MENU reyiew radar signal menu

LABEL “Radar Signal”;
TYLE WINDOW;

ITEMS
review_radar_signal

}
/*
* Kk ok ok ok ok Ak hkhk Ak A rhkhkhk kA rrhkhkhk A rrhkhk kA vk hkhkhkrrkkkk**x*x% K X % Kk ok ok K * ok k ok ok ok ok ok ok ok ok
* now for a method that reviews the stored ] q, Rg) .
*
*/

METHOD feviewStoredPings
{
LABEL "SignalHistory";
PEFINITION

int i,
ans;

opefating conditions
ple_interval );
echo _signal );

)i

current record so we can display it */
= stored_signals.SIGNALS[i].DATE_STAMP

gperator = stored_signals.SIGNALS[i].TAKE_ BY;
operating conditions = stored signals.SIGNALS[1i].NOTES;
sample_ interval = stored signals.SIGNALS[1i].DT;
€cho_signal = stored signals.SIGNALS[I].SIGNAL;

/* display the graph and the annotations. */

MenuDisplay (review radar signal menu, "OK”, selection);

acknowledge ( "Radar Signal by %{1} \nDescription %{2}" wvarid);
ans select from list ("do you want to see the next radar
signal",
"Yes;No") ;

if (ans != 0)
{

break;
}
i4+;

} while ( i1 < recorded signals.COUNT) ;

Figure 61 — Exemple d'examen des signaux radar stockés
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Cet exemple a de nombreuses fonctionnalités significatives. D'abord, le Builtin MenuDisplay
permet d'utiliser des menus STYLE WINDOW ou DIALOG a utiliser au sein des méthodes.

Chaque itération appelle également la méthode "acknowledge()". Dans une méthode, I'objet
graphique est séparé et affiché de maniére asynchrone. Cela permet au développeur EDD
d'utiliser les Builtins "acknowledge" (delay et put_message) pour interagir avec l'utilisateur
exactement de la méme maniére que celle toujours utilisée dans les METHODs.

L'appel de la méthode "acknowledge" affiche I'opérateur et les commentaires concernant le
signal enregistré. La date n'est pas affichée. On peut afficher la date aprés quelques
ajustements, mais la mise en ceuvre n'est pas représentée dans cet exemple.

Enfin, ilfconvient de noter que le COUNT 'fecorded_signals.COUNT € tes pttributs
FIRST, LAST et CAPACITY) est un attribut inhérent a toutes les constructions LIST ! ll'attribut
COUNT]| peut étre utilisé pour détecter la fin de I'élément LIST. L'acgés a des\€léments LIST
non exigtants dans des METHODs entraine l'interruption du process
Si Il'attribut COUNT est spécifié dans une LIST, il définit Ia appareil
d'instante lors de sa création. S'il n'est pas défini, la liste .

Pour remplir une liste dans une méthode, on peut ap sert ou procdder a la

lecture g DEX ou INFO. Pour
supprimler les éléments d'une liste dans une mét S peler ListDeleteElempentAt.
L'index d'une liste débute a 0 et est toy 5, C¢ \. Siyn élément d'une liste est sypprimé,
les indetE des éléments suivants seront SENR i ément est inséré, les index des
éléments suivants seront incrémentés.

L‘attribtit COUNT peut ee Lilige § bre d'éléments dans une listg. Il doit
automafiquement a : i ListDeleteElementAt par

I'applicgtion EDD.

La Figu i i ttribyt procéde a une mesure et relit le signal rgdar aux
fins d'd - ’mmande 128 lance une mesure tandis [que Ia
commar ar |'appareil de terrain. Une fois I'opération terminée, le
signal e iSateur peut procéder a une autre lecture si cellefci n'est
pas sati

Une foigtuneNecturesignificative trouvée, on peut I'ajouter au FILE (fichier) "stored_gignals",
remplag S istaht stocké dans des "stored_signals" ou comparer la lecturg a celle
d'un sidnal stoekeé. Dans de nombreux cas, les signaux stockés sont exécutés pas a pas
comme dans_llexem précédent.

Dans le cas d'une insertion, I'utilisateur peut insérer les nouvelles données au premier plan,
au dernier plan ou au centre de la LIST (liste) contenue dans le FILE (fichier)
"stored_signals". Cette partie de code illustre I'utilisation de I'attribut COUNT et de la fonction
Builtin Listlnsert().

La partie exécutant la fonction de remplacement ordonne la liste afin de trouver I'élément a
remplacer. Un appel du Builtin ListDeleteElementAt() suivi d'un appel Listinsert().call affecte
les remplacements.

Dans la derniere partie de I'exemple, le signal radar est comparé a un signal stocké. La liste
est exécutée pas a pas et le GRAPH "compare_radar_signals" affiche les deux signaux sur le
méme graphique.
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VARIABLE ping index
ARRAY ping data
VARIABLE today
VARIABLE user
VARIABLE conditions

TYPE INDEX ping data; }

TYPE sample; NUMBER OF ELEMENTS 4096; }
TYPE DATE; }

TYPE ASCII(32); }

TYPE ASCII(64); }

— e e

COLLECTION liveSig
{
MEMBERS
{
DATE_STAMP, today;
TAKEN_BY, user;

NOTES, conditions;
DT, sample interval;
SIGNAL, pind data;

}

COMMAND| ping
{
NUMBER 128;

PERATION COMMAND;

TRANSACTION

REQUEST { }
REPLY { response_code, device_ status
RESPONSE CODES { ... }

}

COMMAND| read ping data
{

NUMBER 129;
PERATION READ;

TRANSACTION

REQUEST {
REPLY

us, ping index,

ping data[ping index+01]

ping data([ping_ index+03]

ping data([ping_index+05]

ping data[ping index+07],

ping data[ping index+09],
[ ]
[ ]
[ ]

’
’

’

ping/index+10], ping data[ping index+11],
g deta [pTag index+12], ping datal[ping_ index+13

ihghdataNping index+14], ping datal[ping index+15

’

}

WAVEFOR
{

 ne@w &che

TYRE/ YT

X INITIAL O;
X INCREMENT sample interval;
Y VALUES { echo_signal }

}

GRAPH new_radar_signal
{
MEMBERS
{
PING, new_echo;
}
}

GRAPH compare radar_signals
{
MEMBERS

{
PING1l, new_echo;
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PING2, one_echo;

}
/*

PR R R R R R R R R RS EE R R R R EE R R R R R R R RS SRR R I I R I I I I I R I I
* pings the radar and captures the echo waveform into ping data

*/

#define PING COMPLETE 0x10;

METHOD newPing

{
LABEL "Ping";

DEFINITION
{
int i,
Py - X T 3 e PAW-E RPN 1 1 t  from 1o otk

7

long selector;

long varid[5]; /*used in the acknowledge Builtin call
i = 0;
varid = VARID( date_taken );

[0]

[1] = VARID( operator );

varid([2] = VARID( operating conditions );
[3] = VARID( sample interval );
[4] = VARID( echo_signal );

/*

* ping once to get a radar signal
*/

do {

select from list ("Read

while (ans == 0) {
send (128) ;
do { /* check the
send (48) ;

} while (GB
/*

< 4096; ping index += 16) {

signal menu, “OK”, selector);

al looks good. save it?

om list ("what now?", "save the signal;" \

"replace a stored signal; compare signalls;" \
"get new signal; quit", ans);
switch (ans)
1
case 0: /* save the signal */

get_dev_var value (conditions);

select from list("save where?","front of list; end of list;
insert into list", ans);

switch (ans) {

case 0: 1 = 0; break; /* begining */
case 1: i = recorded signals.COUNT; break; /* end */
default: /* insert */

i=0;

do {

/* get the current record so we can display it */
operator = stored signals.SIGNALS[i].TAKE BY;
operating conditions =

stored signals.SIGNALS[i].NOTES;
sample interval = stored signals.SIGNALS[i].DT;
echo _signal = stored signals.SIGNALS[i].SIGNAL;
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/* display the graph and the annotations. */
MenuDisplay (review radar_ signal menu,

“OK”, selector);
acknowledge ( "Radar Signal by %{1} \n" \
"Description %{2}" wvarid);

select from list ("Insert here?","Yes;No",ans);
if (ans == 0) {
break;
}
i++;
} while ( i < recorded signals.COUNT) ;
break; B

1

T

ListInsert ( storedSignals.SIGNALST, i, liveSig

break;
case 1: /* replace a stored signal */

i = 0;

do {

/* get the current record so we can dis
operator = stored signals. .TAXE BY;
operating conditions= stored s{gnal .NOTES;
sample interval = stored_— DT;
echo_signal = sto .SIGNAL;

/* display the graph and
“OK”, selector);

2{2}" varid);
,"Yes;No",ans) ;

€dSignals.SIGNALST, i );
als.SIGNALST, i, liveSig );

signals.COUNT) ;
replaced") ;

pare signals */

current record so we can display it */

= stored signals.SIGNALS[i].TAKE BY;
ting conditions= stored signals.SIGNALS[i].NOTES;
mple interval = stored signals.SIGNALS[i].DT;
cho_signal = stored signals.SIGNALS[i].SIGNAL;
display the graph and the annotations. */
MenuDisplay (review radard signal menu, “OK”, selector);
acknowledge ( "Radar sSignal by {1}
nDescription %{2}" wvarid);
select from list ("compare with this signal?",
"Yes;No",ans) ;
if (ans == 0) {
MenuDisplay ( compare radar_signal menu, “OK”, selector);
select from list ("compare with another
signal?","Yes;No",ans);
if (ans==0) {
continue;
}
break;
}
i++;

} while ( 1 < recorded signals.COUNT) ;
acknowledge ("no signals compared");
break;
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case 3: /* get new signal */
continue;
default: /* quit */
process abort ();
break;
}
} while (1 );

Figure 62 — Exemple d'EDD qui insére, remplace ou compare des signaux radar
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bbles initialisées avec la valeur initiale de type variable. Cette régle doit s'appliquer si
oints'b), c) et d) ne s'appliquent pas.

les

b) Initialisation des variables avec EDDL INITIAL_VALUEs. Cette regle doit s'appliquer si le
point a) ne s'applique pas.

c) Initialisation des variables avec DEFAULT_VALUEs. Cette régle doit s'appliquer si les

INIT

IAL_VALUES n'existent pas.

d) Initialisation de variables avec EDDL COMPONENT.

L'utilisateur peut en outre choisir un TEMPLATE avec d'autres initialisations. FOUNDATION
fieldbus, PROFIBUS et PROFINET peuvent posséder des fichiers complémentaires pour
I'EDD qui peuvent définir des valeurs par défaut.

5.4.3

TEMPLATE

Les TEMPLATEs spécifient des valeurs de paramétre par défaut pour différentes utilisations
d'un appareil; autrement dit, ils sont spécifiques a l'application. Les TEMPLATEs peuvent étre
spécifiés par le fabricant de l'appareil dans I'EDD. Par exemple, un appareil de pression
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