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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FUNCTION BLOCKS (FB) FOR PROCESS CONTROL -

Part 4: EDD interoperability guideline

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization conjprising
national electrotechnical committees (IEC National E

rnational co-operation on all questions concerning standardization in the electri
end and in addition to other activities,

hnical Reports,

lications is accurate, IEC cannot belheld\re

international uniformit
maximum extent posgi

IEC publishes International Standards,
Publicly Available Specifications (PAS) and Guides
lication(s)”). Their preparation is entrusted to technical committees; any |
he subject dealt W|th may partlmpate in this preparatory work

se of, or reliance upon,

Committees). The object/of

mittees undertake to apply IEC Publi

is tol_pgromote
all and ele ronic-figlds. To
pecifigations,

s “IEC
prested
d non-
closely

ined by

ational
rom all

ational
of IEC
or any

cations

and regional publications. Any divgrgence

regional publication shall be clearly indiqated in

or any

exgployees, servants or agents including individual expefts and
National Committees for any personal injury, property danmage or
éther direct or indirect, or for costs (including legal fegs) and
this IEC Publication or any other IEC

ions is

ntign issdrawn \te the possibility that some of the elements of this document may be the subject of| patent

eNdentified above. IEC shall not be held responsible for identifying any or all such| patent

co
intgrested IEC National Committees
3) IEQ
Cor
Pul
misjinterpretation by any end user.
4) In order to promote
trarjsparently to the
betjveen any IEC Publication and the corre
thellatter.
5) IEQ provides no marking p
eqyipment declared to b
6) All hisers should ensure that
7) No [liability shalI‘ﬂQ’%
members of its tecbricakce
other damage of an
expenses arising 0
Puljlications.
8) Attégntion is dra
indispensable for the
9) Attg
rights o
rights.
The mpain task of
techn
data (¢

EC technical committees is to prepare International Standards. Howe
cal, ceammittee may propose the publication of a technical report when it has col
fravdifferent kind from that which is normally published as an International Standa

ver, a
ected
rd, for

example, “state of the art”.

Technical reports do not necessarily have to be reviewed until the data they provide are
considered to be no longer valid or useful by the maintenance team.

IEC 61804-4, which is a Technical Report, has been prepared by subcommittee 65C: Digital
communications, of IEC technical committee 65: Industrial-process measurement and control.

The text of this Technical Report is based on the following documents:

Enquiry draft

Report on voting

65C/410/DTR

65C/417/RVC
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Full information on the voting for the approval of this Technical Report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The list of all the parts of the IEC 61804 series, under the general title Function blocks (FB) for
process control, can be found on the IEC website.

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

* refonfirmed,

* withdrawn,

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

A bilingual version of this publication may be issued at a lat&

&
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INTRODUCTION

This Technical Report

e contains an overview of the use of EDDL;
e provides examples demonstrating the use of the EDDL constructs;
e shows how the use cases are fulfilled; and

e shows the proper EDD application interpretation for each example.

This Technical Report is not an EDDL tutorial and is not intended to replace the EDDL
specification.

brmed
FILE
. The
use a

Instructions are provided for the EDD application, which describe
without prescribing the technology used in the host implementatior
construct describes data that is to be stored by the EDD application o
FILE tonstruct does not specify how the data is to be stored.
databgse, a flat file, or any other implementation it chooses.
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FUNCTION BLOCKS (FB) FOR PROCESS CONTROL -

Part 4: EDD interoperability guideline

1 Scope

This part of IEC 61804 is a guideline to support EDD interoperability.This Technical Report is

the E
specification to promote EDDL application interoperability and improve

D applications have the same interpretations of the EDD. It supplem

intench 0 ensure that field device developers use the EDDL constructs consistently and that

ents the’/[EDDL
DD portability be

ween

EDDL applications.

2 Normative references

The fgllowing referenced documents are indispensable for the app t. For
dated|references, only the edition cited applies. For guhdat S e latest edifion of
the referenced document (including any amendments) apphles.

IEC 6D050-351, International Electrotechuical Va trol
IEC 6[1804-2:2006, Function blocks (FB of FB
concegpt

IEC 61804-3:2006 Function blocks ription
Language (EDDL)

ISO/IEC 15948:2004, ing —
Portable Networ

3 Terms, definj

3.1 Terms 4

For the p ent, some of the terms and definitions in IEC 60050-3%1, as
well gs e of which have been compiled from the referenced documents,
apply.

3.1.1

EDD developer

indivigummmDD

3.1.2

EDD application
software or programmes utilizing the EDD to guide the operation of the application

NOTE These applications include configuration tools, calibrators, instrument management packages, and

instrument simulators

3.1.3
end user
individual using the field device and/or the EDDL application
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3.2 Abbreviated terms and acronyms

CP Communication Profile

CPF Communication Profile Family

EDD Electronic Device Description. A platform and application-independent model or
description of a field device written using EDDL. An EDD describes the properties,
standard procedures and status associated with a device.

EDDL Electronic Device Description Language

FF Eieldbus annrlafinn; see www fieldbus org

HCF HART® Communication Foundation; see www.hartcomm.org

OPC Open connectivity; OPC Foundation; see www.opcfoundation

PC Personal computer

PNO PROFIBUS Nutzerorganisation e.V.; see www.profibug

4 User interface support

4.1 |Overview

Most [EDD applications can be chafactexizé ithe application or a handg-held

applidation. Due to the relatively small device, hand-held applicptions

can dnly display a small amount of infot given time. On the other hanfd, PC

applidations can provide a much more b - interface, largely due to their [larger

screef size.

To sypport the capabijlities f PC applicatians, the MENU construct has been extended in

IEC 6/1804-3 compared to e differences in the user interfaces pf PC

appligations and it is expected that many devices will define two MENU

hierarchies — on lica 'on and the other for PC applications. Some MENUs

may be used in bo , the entire hierarchy need not be specified twige.

Differg classes of applications are possible. This guideling may

be us ures in an EDD that are interpreted by applications |in an

unampi interoperability across applications, it is highly recommegnded

that a llow this guideline

4.2

There| are‘existing solutions for hand-held application menus and these solutions can be|used.

This technical report does not provide specific conventions for hand-held applications.

4.3 Menu conventions for PC-based applications

4.3.1 Overview

EDD applications use special menus in the EDDs to show the user interface of the device.
Such menus are defined for diagnostic, process variables, device features, and offline
configuration. Defined identifiers are defined for the different root menus. Other submenus can
be underneath these root menus.

4.3.2

Diagnostic

The diagnostic menu includes views that show the device state, detailed diagnostic information
and may include graphical views that show, for example, a valve signature.
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4.3.3 Process variables

The process variable menu includes views that show process measurements and set points
with their quality and important information for process operators, for example, ranges.

4.3.4 Device features

The device feature menu includes features for device support. These features can be split into
process-related and device-specific features. This structure is not required if the number of
features is too small for splitting. Submenus that represent any structuring are allowed on the
device feature menu. In case of such submenus, the menus that are underneath can be split
into process-related and device-specific features.

4.3.5 Offline configuring

This menu hierarchy includes parameters, variables, and methods fg
contalns, in particular, all of the application-specific parameters of
contaln important read-only and writeable variables. For more j
specilc parameters, see 4.4. The menu can have offline methg
assistants.

4.3.6 Overview defined identifiers

Tablel|1 lists defined menu identifiers.

Table 1 — Li de{r&i}w

Menu Identifier Sh description

diagnostic_root_menu ( D\l‘ag\}lsitic iew
[@N v
process_variables t_me \ \ rocé\s\v riable views
/0ot mepu %

device_root_rr}{anu DeVMeature views

offIine_root_rrie?m\/\ &\ *Mu hierarchy for offline configuration

4.3.7 Example

This is an example\ofN\addiii | merus that can be added to an EDD for PC applicgtions.
Thesdq menus are additional to.the~eXisting menus for the applications. This example is HART-
specific. Exa@ks\r ion Fieldbus! and PROFIBUSZ2 would be very similar.

MENU d

LA
S
17

status window, /* menu: style=window */
self test /* method */

}

MENU status_window

LABEL "Status";
STYLE WINDOW;

ITEMS
standard_diagnostics page, /* menu: style=page */
devspec_diagnostics_page /* menu: style=page */

1 Communication Profile Family CPF 1 according to IEC 61784-1:2003, Digital data communications for
measurement and control — Part 1: Profile sets for continuous and discrete manufacturing relative to fieldbus
use in industrial control systems.

2 CP3/1 and CP3/2 of Communication Profile Family CPF 3 according to IEC 61784-1 (see footnote 3).
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MENU standard diagnostics_page

LABEL "Standard";
STYLE PAGE;
ITEMS

device status

}

MENU devspec_diagnostics_page

LABEL "Device Specific";
STYLE PAGE;
ITEMS

{

/* variable */

xmtr specific_status 1,
xmtr specific_status_2

}
METHOL self test

LABEL "Self Test";
DHFINITION

{
}

/* elided */

MENU grocess_variables root menu

LABEL "Process Variables";
STYYLE MENU;
ITEMS

overview window,
primary vars_window

MENU qverview_ window

LABEL "Overview";
STYLE WINDOW;
ITEMS

process_vars

}

MENU {

/* variable */
/* variable */

/* menu:

/* menu:
/* menu:

style=page */

style=group */
style=group */

MENU pressuke—group
LABEL "Pressure'";
STYLE GROUP;
ITEMS

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 */
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}

MENU primary vars_window
LABEL "Primary Variables";

STYLE WINDOW;
ITEMS

pressure_chart_page,
temperature chart page

}

MENU pressure_chart page

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

{
LABEL "Pressure'";
STYLE PAGE;
ITEMS
{

pressure_ chart

}

CHART |pressure_chart

{
}

MENU femperature_ chart_page

/4 elided */

LABEL "Temperature";
STYYLE PAGE;
ITEMS

temperature_chart

CHART |temperature_chart

/4 elided */

}

MENU device root m

{

nu

LABEL "Device

/* chart */

/®

STYLE MENU;
ITYEMS
{
* menu: style=window */
/* menu: style=window */
/* method */
} }
MENU groces
{
LABEL S
STYLE WINDOW ;
ITEMS
{
identificaticon-vace * menui—stule—page *
— = 4 F4 T~ -
output_info page /* menu: style=page */
}

MENU identification_page

LABEL "Identification";
STYLE PAGE;
ITEMS

tag,
manufacturer,
device_ type,
device revision,
descriptor,
message

/* variable */
/* variable */
/* variable */
/* variable */
/* variable */
/* variable */
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MENU output_info page

LABEL "Output Information";
STYLE PAGE;
ITEMS

range_values_group,
sensor_limits_group

}

MENU range_values_group

LABEL "Range Values";
STYLE GROUP;
ITEMS

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

pv_units,
pv_urv,
pv_lrv

MENU densor_ limits_group

LABEL "Sensor Limits";
STYYLE GROUP;
ITEMS

sensor_units,
upper sensor_ limit,
lower sensor_limit

MENU device_ specific_window

LABEL "Device Specific";
STYYLE WINDOW;
ITEMS

identification page
calibration pa

O

LABEL "Calibratio
STYYLE PAGE;
ITEMS

}

MENU dalibration

LABEL MSensor T
STYLE '‘GROUP;
ITEMS

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

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

stylerpage */

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

upper_sensor_trim point,
lower sensor_ trim point,
sensor_trim

}
METHOD master_reset

LABEL "Master Reset";
DEFINITION

/* elided */

/* variable */
/* variable */
/* method */
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4.3.8 User interface

4.3.8.1 Diagnostics

Figure 1 shows an example of an EDD application for diagnostics.

Application
Device  Diagnostics  Process Variables
Self Test

- 13 =

EEX

Standard | Device Specific

[[] Device Malfunction

[[] Configuration Changed
[[] Cold Start

More Status Available
Analog Output Fixed

[] Analog Output Saturated

(Vi
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4.3.8.2 Process variables

Figure 2 and Figure 3 show examples of EDD applications for process variables.

TR 61804-4 © IEC:2006(E)

Application E][z]
Device Diagnostics  Process Variables
Overview
Overview.
Process Variables
Pressure Temperature
Digital Value: Digital Value:
Upper Range Value:
Lower Range Value: m e
/(\ ‘v
NS
O oK Cancel
RN
Figure 2 — Example of a plication for process variables

Device

N

Application

3

= .\
Diagnot’ 8B N\

Primary Variables

NN

O

VAR \—

EEX

Primary Variables

Pressure | Temperature

2
O

100.0 psi

[ o

] [ Cancel

Figure 3 — Example of an EDD application for primary variables
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4.3.8.3 Device features

Figure 4 and Figure 5 show examples of EDD applications for device features.

Application
Device Diagnostics  Process Variables
Process Related
Device Specific
Master Reset

Drarace Dalatad

Identification | Output Information (

Range Values Sensor Limits

=
=
&
o

psi v

Upper Range Value:
100.0

Lower Range Value:

Device Specific

Identification | Calibration

Sensor Limits Sensor Trim

Units: Upper Trim Point:

PSR .
Upper Sensor Limit: Lower Trim Point:

Lower Sensor Limit:

[ OK ” Cancel l

Figure 5 — Example of an EDD application for device features
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4.4 Menu conventions for all applications
441 Overview

This menu is used by hand-held and PC applications.

4.4.2 Upload and download
There are two kinds of parameters in a device:

e application-specific parameters; and

d . I "
o VILCTOYTUITTL PJardaliticicro.

When iffic parameters

from e ‘ ice-specific

paramn 3 ic8

For lo

o Th ation-
sp

e TH f 3 e application-specific
p1

Both heters

for th ing of

the cd dition

to, or

HART| and PROFIBUS suppont 3 oad_variables and download_varipbles.

The definition of these menus OFIBUS is consistent with the definifion of

the upload and download™ne ' above. Therefore, these well-known names fpr the

uploa@l and downtoad d and download menus are not included |in the

EDD, fthen this capapiljt e device, is EDD application-specific.

The o \ij cOnKi ign menu (offline_root_menu) is user-aspect-orientdted in

contrg Y ad mends that are ordered from a communications point of yiew.

4.5 ([Usé¢
4.51

The ulser interface ex
of twd cencepts:

ensions are based on a simple user interface model. The model consists

e containers; and

e contained items.

Containers are so named because they contain other user interface elements. Containers may
include: menus, windows, dialogue boxes, tables, pages, groups, and other containers.
Containers correspond to a MENU. They are distinguished from one another via the STYLE
attribute of the MENU. This STYLE attribute indicates how the MENU will be displayed. EDD
constructs for these user interface components are the same as a MENU except for their
display.

Contained items may contain: variables, methods, edit displays, graphs, charts, images, static
text and separators. The contained items correspond to various EDD constructs. For example,
a variable corresponds to a VARIABLE, a method corresponds to a METHOD, an edit display
corresponds to an EDIT_DISPLAY, a graph corresponds to a GRAPH and a chart corresponds
to a CHART.
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4.5.2 Containers
4.5.21 Overview

This clause describes the general layout of containers.

4.5.2.2 Menu

A menu takes the form of a drop-down menu, a pop-up menu or a navigation bar. A menu may
contain windows, dialogue boxes, tables, methods, and separators.

4.5.2.3—Window

A winflow takes the form of a modeless window. A window may contain g¢ia ables,
paged, groups, methods, variables, edit displays, graphs, S ; ic| text,
separptors, and other windows. Windows may not contain menus.

When| a container contains a window, the container should ither a

buttony or a hyperlink. The LABEL of the corresponding MEN\ fon or
as theé hyperlink text. When the button or hyperlink is presse e S i indow
should be opened on top of the calling dialogue or wind

4.5.2.4 Dialogue box

A dialogue box takes the form of a
groupp, methods, variables, edit displa
other dialogue boxes. Dialogue boxes

{in windows, tables, pages,
gs, static text, separatorg, and

When|[ a container contai i : iale y the
contalner as either a bution © erhiak: LAF i ghould
appedr on the button ¢ » ink i d, the
corregponding dialogue v. If a

dialodue is callec@

4.5.2.6 Table

o

A table . e may contain variables, methods and other menus. The
submenus by iergreh hich may show the device to the user in a compact way, for
example icl

The §TYL = TABLE) should be defined only on the root menu of a hiergrchy.
The HDD appl| gtion also uses the style of the root for its items unless another style is defined.

4.5.2.p Page

The pages within a container form a tabbed dialogue. A page may contain windows, dialogue
boxes, tables, groups, methods, variables, edit displays, graphs, charts, images, static text,
and separators. Pages may not contain menus of STYLE MENU or other pages.

A row break, a column break, and a SEPARATOR between pages will be ignored by the EDD
application.

4.5.2.7 Group

A group takes the form of a group box. A group may contain windows, dialogue boxes,
methods, variables, edit displays, graphs, charts, images, static text, separators, and other
groups. In order to maintain a clear arrangement on the user interface, the following restricting
rules apply.
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e The nesting level of GROUP declarations is restricted to two. In other words, a GROUP
may contain further GROUPs but these may not contain further GROUPs.

e Groups may not contain menus or pages.

Within a GROUP, usually logically related parameters and methods are grouped. The title of
the GROUP indicates this relation, for example, “Analoglnput 1”. Often the same string is also
used in the labels of the GROUP items, for example, “Analoglnput1_StaticRevision” or “Analog
Input1_Blockmode”. In order to avoid this duplication of information, the EDD-editor may
assemble the items of a GROUP in a COLLECTION in order to override the original labels.
If the parameters are to be referred to in a GROUP the parameters can be referenced using
the COLLECTION; in other cases, especially without additional semantic context, the

aran’n&Arn canba rafaranand At
p eters-ean-be-referenced-direct

Example of the use of a COLLECTION within a GROUP style MENU.

VARIAHLE ail strev \>
LABEL "Analog Input 1: Static Revision";

TYPE INTEGER(4) ;

VARIAHLE ail blomo

{

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

}

MENU gil group double > to doug£z>d'59 ay of */
“Analdg_Inputl” label
LABEL "Analog Input 1";
STYLE GROUP;
ITEMS

ail_strev,
ail blomo

}

COLLEJTION ail g

{

MHMBERS

MENU dil _4Group \sinyg /* Leads to single display of */ “Analog Inpjitl”

LABEL "Ana¥Qg Input 1";
STYLE GROUR;
ITEMS

gil groupcol.strev,
ail grnnpﬂnW blomo

4.5.3 Contained items
4.5.3.1 Overview

This subclause describes how a container renders contained items. All containers render
contained items in the same way. Contained items, such as methods, variables and others,
have a LABEL attribute. In order not to disturb the layout of the EDD application, for example,
with oversized buttons for methods, the EDD developer should not use very long strings for
LABELs. For this reason, some EDD applications may truncate these labels.
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4.5.3.2 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.

4.5.3.3 Variables

The label, the value, and, if defined, the units of the variable should be displayed in a manner
consistent with the definition of the corresponding VARIABLE.

The gererathandingeofvariablesisasfoHows
e HANDLING = READ or menu item attribute is READ_ONLY: the valueg ariable ghould
ngt be editable.
e CUASS = DYNAMIC: the value should be updated continuous alues
frgm the device.
4.5.3.8.1 Variable of type BIT_ENUMERATED
Multigle bits can be packaged in a single-bit enum ach/bit could hpve a
distingt meaning. It is possible to display each bit g gdition, to display the
whole| BIT_ENUMERATED variable.
In thig case, the variable reference shtuld ke €xtended w\ in square brackets and the
LABEL of the variable is not shown.
EXAMRLE Displaying single bits of a BIT_
VARIAHLE varl
LABEL “Var 1”;
TYPE BIT_ENUMERAT
!
1
MENU d
// Bit 2
// Bit 3
!
BIT_HNUMERATED variables are always displayed as checkboxes, independent of whether
one b|t"erall bits are shown.

EXAMPLE The following EDD shows the differences between the full display of a BIT_ENUMERATED variable and
how it could be displayed if all bits are explicitly addressed.

VARIABLE varl

[

LABEL “Var 1”;
TYPE BIT ENUMERATED

{ 1, “Bit 0"},
{ 2, “Bit 1"},
{ 4, “Bit 2"}
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MENU varl group

LABEL varl.LABEL;
STYLE GROUP;

ITEMS
varll[1], // Bit 0
varll[2], // Bit 1
varl [4] // Bit 2

}

MENU diagnostic_info

LABEL “Diagnostic”;

STYLE PAGE;
ITEMS
varl, // all bit should be shown
COLUMNBREAK,
varll[1], // Bit 0
varl[2], // Bit 1
varl[4], // Bit 2
COLUMNBREAK,

varl group

This EDD will result in an EDD application as shown j

Diagnostic ]
Var 1 v Bit0 Bit 0
I/ Bit 1 IV Bit 1
5 v Bit 2

Fi DB.ap Ec\{t?n for a variable of type BIT_ENUMERATED
N

4.5.3.B.

When presented to the user, the text associated with the indices
of the| If the variable is editable, it should be presented as a gombo
box.

4.5.3.4

When| a container ¢dntains an edit display, the container should render the edit display as
either[abutton or a hyperlink. The LABEL of the corresponding EDIT_DISPLAY should dppear

on thlebutton or as the hypprﬁnk text. When the button or hypprﬁnk is presse , the
corresponding dialogue box should be opened.

4.5.3.5 Graphs

A graph should be displayed in a manner that is consistent with the definition of the
corresponding GRAPH. The layout rules defined in 5.2.3 should be referred to for information
on the effect of the WIDTH attribute on the layout of the GRAPH.

4.5.3.6 Charts

A chart should be displayed in a manner that is consistent with the definition of the
corresponding CHART. The layout rules defined in 5.2.2 should be referred to for information
on the effect of the WIDTH attribute on the layout of the CHART.
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4.5.3.7 Images

The

images that are referenced by the MENU should be displayed. The image width will be

adapted on the dialogue, window, page or group width. With the menu item attribute INLINE the
width of the image will be adapted on the width of the items in the same column. If an image is
used without an INLINE attribute, the EDD application makes an implicit row break.

4.5.3.8 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 the dialogue, window, page, group, or

column

4.5.3. Grid

The YABEL of the grid is shown at first and below the grid area with ogue,
window, page, group, or column and the height that is needed to hat is
availaple on the screen. Scroll bars are used to scroll the grid afea)N is too
small to show the complete data.

4.6 |Layout rules

4.6.1 Overview

The deneral layout of containers is d ause describes in more|detail
how t

Each |container defines the bounding pox er. This is the area of the container
wherq its contents may be ounding box of a window or diglogue
box ig the entire window

The cpntents of the contai ed starting at the upper left-hand corner [of the
contalner. The it i ically down the left side of the container. Wlhen a
separptor is enc S umh.shauld be created. The items following the sepprator
should be displayed ji f arting at the top of the page. This process continues
until gll items have/keen di . Column breaks should only be introduced when a sepjprator
is engountered, i. ication should not introduce columns breaks on its own.
There|i ta theNgyout rules defined in the previous paragraph. If a graph onf chart
has a t equals LARGE, X _LARGE, and XX_LARGE, the graph and| chart
should be™displa 3 the entire width of the container. Any items following the graph or
chart [should bedispla starting at the left side of the container (effectively restarting p new
columin beneath the_graph or chart).

If statjc\text contains carriage return and line feeds, then the text should be wrapped in l|nes if

the text is long.

4.6.2

Layout examples

4.6.2.1 Single-column layout

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

The BDD in Figure 7 displays the items vertically in a window. The ite
at the|left side of the screen and take up as much of the window e

Overview

Primary Variable:

Upper Range Value:

Lower Range Value:

Figure 7 — Example of an EDD for an overview m

arting

4.6.2.

Multigle columns

iables, methods, groups, images, graphs and charts may also be (sed.

MENU qvelwvi€w page

LABEL "Overview'™;
STYLE PAGE;
ITEMS

upper_range value,
lower range value,
upper_sensor_limit,
lower sensor_ limit,
COLUMNBREAK,

tag,

units,

damping,

transfer function

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

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

/* variable */

/* variable */

Figure 9 — Example of an EDD using COLUMNBREAK
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A COLUMNBREAK in Figure 9 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 10.

Overview ]

Upper Range Value: |20 psi Tag: PT-101
Lower Range Value: |10 psi Units: psi v

Upper Sensor Limit: | 100 psi Damping:

Lower Sensor Limit: |0 psi Transfer Function:

Linear

A ROWBREAK in Figure 11 is used to
side; $ee Figure 12.

MENU qverview_ page \(

LABEL "Overview
STYLE PAGE;
ITEMS
dag, /* variable */
HOWBREAK,
gange values, /* group */
(JOLUMNBREAK,
densor limits /* group */
HOWBREAK
ynits, /* variable */
dampj /* variable */
qr /* variable */
1
MENU yange_ wvalues
LABEL "Range Values";
STYLE GROUP;
TTENMS
upper_range value, /* variable */
lower_ range value, /* variable */
MENU sensor limits
LABEL "Sensor Limits";
STYLE PAGE;
ITEMS
upper_sensor_limit, /* variable */
lower_ sensor limit, /* variable x/

Figure 11 — Example of an EDD application for an overview window
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PIC1023

4.6.2.8 In-line graphs and charts

GrapHhs and charts may appear within y e variables and methods; see figure
13 ang Figure 14.

MENU dverview_page

LABEL "Overview

STYLE PAGE;
ITEMS Q
rimary variabile

H
ypper range v
Jower range y variable */
4EPARATOR, * column break */
Hv_graph /* graph */

} A

13 2 Example of an EDD for in-line graphs and charts
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If a gfaph and chart has with a WIDT 3 \is @t X_SMALL, X_SMALL, SMALL

or ME 4.6.2.4 describes what happens
when

Graph iple eots , see Figure 15 and Figure 16.

A

MENU qverview_pa

LABEL "OverVi
STYLE PAGE;

/* variable */
/* column break */
/* variable */
/* column break */
X S alues variable */
_ A /* graph */

3ka /* variable */
/* column break */
ave_p /* variable */

0. o M 2o c 0
[e]
£
D
~
*

Figure 15 — Example of an EDD for full-width graphs and charts
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If a gr GE, it
will span the width of the or group. There may be addltlonal elements
before¢ and after the grap t ehts before the graph or chart are broken
into ohe set of columns g : Yottawing the graph or chart are broken into apother
set of|jcolumns. N

NOTE | There are t two columns following the graph

4.6.2.

Contaliners ca other containers. Figure 17 and Figure 18 show an example of

a pagg
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MENU overview_window
LABEL "Device Overview";
STYLE WINDOW;
ITEMS

overview_page

MENU overview_page
LABEL "Overview";
STYLE PAGE;
ITEMS

range values,

/* page */

/* group */

ensor_limits,
EPARATOR,

ag,

nits,

amping,

ransfer function

L Q. C ct In 1o

MENU fange_values

LABEL "Range Values";
STYLE GROUP;
ITEMS

Ypper_range_value,
Jower range_ value

MENU densor_limits

LABEL "Sensor Limits";
STYLE GROUP;

ITEMS

{

ypper_sensor_limit,
Jower sensor limit

/* group */

/* column break */
/* variable */

/* variable */

/* variable */

/* variable */

/* variable >,

/* v akle >/ @\

Figure 18 — Example of an EDD application for nested containers

PT-101

s &l
_;__________J
EI—
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4.6.2.6 Edit displays

EDIT_DISPLAYS can be placed in containers. When an edit display appears in a container, it is
represented as a button. When the button is pressed, a dialogue box that displays the contents
of the edit display appears; see Figure 19 and Figure 20.

MENU overview_ window

LABEL "Device Overview";
STYLE WINDOW;

ITEMS
overview_page /* page */
1
MENU dverview page
{
LABEL "Overview";
STYLE PAGE;
ITEMS
{
fHag, /* variable */
ynits, /* variable */
damping, /* variable */
fHransfer function, /* variable */
Bange values /* edit display

}

EDIT_IJISPLAY range_ values

LABEL "Range Values";
DISPLAY ITEMS

{
ugper sensor_ limit,
ldqwer sensor_ limit
EDIT ITEMS
ugper_ range value,
lqwer range value,
urjits

ensor Limit: 100 psi

Device Overview

Lower Sensor Limit: ¢ psj

. Upper Range Value: |20 psi
Tag: C)i
@ Lower Range Value: |10 psi

Units: [ psi Units: | psi Ll

Damping: 15 OK Cancel

Transfer Function: | Linear j

Range Values...

Figure 20 — Example of an EDD application for EDIT_DISPLAYS
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4.6.2.7 Images

Images can also be placed in containers. If an image is referenced with an INLINE qualifier, the
image is displayed within the current column of the container; see Figure 21 and Figure 22.
Otherwise, the image is displayed across the width of the container. The images are displayed
in their original size; the EDD application should not perform any scaling on the image. Device
manufacturers should, therefore, be careful about the size of the images they include in their

EDD.

MENU overview page

LABEL "Overview";

STOVI D _DACD
7

ITEMS
{
dpannung, /* Reference to an image */
gnfangsverrundung, /* variable */
gndverrundung, /* variable */
Jogo (INLINE) /* Reference to an image which is display inlim

) / N
- N

Figure 21 — Example of an EDD {

Overview

Spannung v
F 3

INVY

= l
ny veru
{0 \ sec Company

Endverru ¢ sec Log o

< P it s
i - angs- End-
Erun righ wErLncUng wErLNEUnG
.

¢go.gif

Figure 22 — Example of an EDD application for images

4.7 Default menu styles

If the menu style is not defined, then a default style may be used depending on the menu and if

the menu is contained; see Table 2.
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Table 2 — List of defined menu identifiers

Parent menu STYLE Default STYLE of submenu

DIALOG, WINDOW PAGE

PAGE GROUP

GROUP SE\%Z if the parent of the parent group is not of style group, otherwise the style is

A group may have a subgroup. Group nesting is limited to one level

TABLE TABLE
MENU MENU, 1T no variables are in the menu
DIALOG, if variables are in the menu (\
N
The default style of a menu that is not contained in any menu has t TABLE, The HART

root_menu is shown as a parameter table.

5 Additional user interface elements

5.1 Overview

Smar{ microprocessor-based field deviges contiq sophisticated and complex. In
some|cases, measurements or controd i i ieces
of equipment have been incorporated very
sophigticated devices.

Of co bloper
has ¢ tructs
shall

To ad 5 was
addedq:

° gr

e ch

e ta

e agc

In all i vords,
instrugtions<are pravided for the EDD application that describe what is to be performed

independent of the technology used in the host implementation. For example, the| FILE
constfuet“describes data that is to be stored by the EDD application on behalf of the EDD). The
FILE construct does not specify how the data is to be stored. The EDD application can use a
database, a flat file, or any other implementation it chooses.

EDDL supports two kinds of graphical data visualizations. These are GRAPH and CHART. A
CHART is used to display actual values and a GRAPH is used to display stored data that may
be read from the device or persistent storage. One of the common uses is to compare a
waveform from the device to a reference waveform or waveform from a specific date/operation,
which is stored by the EDD application. The main difference between both constructs is that
the EDD application handles the data of a CHART and for a GRAPH the EDD itself defines,
reads and updates the data. Methods for data handling are optional for CHARTSs but they are
typically needed for GRAPHSs.

A GRAPH contains a list of WAVEFORMSs that are plotted together. The GRAPH may be
referenced from a MENU or from within a METHOD. WAVEFORMSs have a minimal number of
mandatory attributes in order to allow a graph to be easily produced by the EDD developer.
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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.

data from the field device and data stored by the EDDL application may be plotted on the

Both
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.

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
scoperstyteplots—are supportedsoas to show trerds over time. Horizomtat,verticat, anmd—pauge
types [allow graphical presentation of a single instantaneous value.

For slme devices, the condition and performance cannot be determined these
devicgs, the relative performance is the indicator of the conditiof of t S el FILE
constiuct allows access to field device data stored by the EDD pecifies
the data, which is to be stored with a similar syntax to COL ) developer
definds the data to be stored in any combination of VARIAE Ns, or
LISTs|.

The HIST construct was added to improve languag Dl pecifying persistent data
stored in a FILE. The LIST is a variable Iength aitay\ Data ¢a s.added to, or removed|from,
the ligt over time. Each entry in the LIST" d by the EDD developer.
The member types. Previously,
collecti of one type (VARIABLE, ARRAY,
COLL

Clausg i i S NS ¢ use and support of EDDL construgts for
graph i

5.2

5.2.1

5.2.1

The HEI butes define the size of the CHART and GRAPH relative [to the
windo D application. HEIGHT and WIDTH do not provide absolute values
for the¢ graphwwindows butwrather provide a range of values from XX SMALL to XX LARGE. The
EDD application~ g to establish the actual graph window size. The EDD application ghould
rendef CHARTs and/GRAPHSs that refer to the same HEIGHT or WIDTH value of the [same
propoftion:-The default setting for HEIGHT and WIDTH is MEDIUM (see Figure 23). The EDD
appligatioh should render CHARTs and GRAPHSs that have the same HEIGHT or WIDTH with

the same proportion.

Graph1

A

HEIGHT MEDIUM;

Graph2 < HEIGHT SMALL;

A

L— WIDTH MEDIUM;

Figure 23 — HEIGHT and WIDTH attributes for CHART and GRAPH
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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 CHARTSs. 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

displa

The EMPHASIS attribute

y with the values and does not provide the connecting line.

is used to differentiate between one or more SOURCEs or
WAVEEQORMSs on a givpn CHART or GRAPH Ry default the WAVFFORM or SOURCF w

th the

EMPHASIS attribute that is set to TRUE should be displayed with a large
24). Tlhe EDD application may provide user configurable attributes for E

Figure 24 — EMPHASIS attribute to

5.2.2 CHART

5.2.21 Overview

A CH , as opposed to a GRAPH, which is u
displa data sources and multiple Y-axis. Method

ight (seé

A
N\ )
ifferentiate one WURCES or WAVEFORMs

Figure

5ed to
s can

be de rhing support.

The b ptay is determined by the EDD application. To proyide a
comm € i Pmended that the background colour be white.| It is
recont RD -application support at least six curves to be displayed simulta-
neougly.

The e]e SOURCE (this defines the source of data), visualization elements,
chart

5.2.2.p Chart types

5.2.2.2+1 Overview

A chart can be shown in different ways. It can be shown as a horizontal or vertical bar chart, as
a chart with continuously updated waveforms or as a gauge. If the type is not defined, the

defau

5.2.2.

Itis STRIP.

2.2 GAUGE

The actual visual element of a gauge is decided by the EDD application. A CHART with a type
GAUGE can have only one data source.
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5.2.2.2.3 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.

5.2.2.2.4 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.

5.2.2.p.5 STRIP

In ST isplay
area d the
newes ns.
5.2.2.p.

In SW e new
sourc Unlike
SCOHR ased.
This t

5.2.2.p.

The a is type
dictates a vertical bar grap arts. A
bar chart is displayed for €

5.2.2.8 EDDL appljcati

EDDL applicatio@a : blated
varialjles in a standatrd bbular
form. [The format shov

5.2.2.4

The i x shown on the time axis is defined with the attribute LENGTH. The
cycle timé~definaS:iN I« e interval between the EDD application variable readouts. Thg EDD
appligation upsd tes the time axis with the time of the visible data. If the application cannot read
as fadt as defined\hy the cycle time it simply reads the data as fast as possible.

5.2.2. Data sources of a chart

A chart can display one or multiple curves. For each curve one variable is used. To support
this, the CHART references one or multiple sources. The SOURCE can reference one or
multiple variables.

Figure 25 shows a chart with one curve in a dialogue. The curve is refreshed in a cycle 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

{

}

VARIAH

{

}

SOURCE

CHART

primary value chart

}

LE primary value
LABEL "Primary Value";
CLASS DYNAMIC;

TYPE FLOAT;
CONSTANT_UNIT "Bar";

primary value source
MEMBERS
PRIM VAL, primary value; &

primary value chart

LABEL "Primary Value";
MEMBERS

5.2.2.

The B
legen
only d
The L
applic

5.2.2.

b

DD applicatis end for the chart. The LABEL of the SOURCE defing

. eferenced in the MEMBERS of the SOURCE, then they

ne g required for each curve, different sources should be dg
; E is an optional attribute; if the LABEL is not defined, the

ation will show\poegend for that SOURCE.

7 Zooming“and scrolling

The

s this
have
fined.
EDD

DD application can support zooming and scrolling. Therefore, the EDD requir

S NO

support. The EDD application reads the variables of a chart and stores them in an own storage.
When zooming and scrolling the EDD application just shows less, more or other points of the
store data in the display area.

5.2.2.8 Methods

Optional 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
variables.
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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.

Subclause 5.2.2.9 shows an example of how to use the methods in a chart. This example
shows a chart in a dialogue.

5.2.2.9 Example of a chart in a dialogue

MENU measuring values

{

LABEL "Measuring Values";
STYLE DIALOG;
ITEMS

primary value view
1

MENU grimary value view

LABEL "Primary Measuring Value";

STYLE PAGE;
ITEMS
{ .
primary value_chart
}
}
VARIAHLE primary value
{
LABEL "Primary Value";
CLASS DYNAMIC;
TYPE FLOAT;

}

SOURCH primary value_ sg

{

LABEL "Prips
LINE_TYP
EMPHASIS

ry" // this label is used in the legend

l;

}

METHOL]

{

calcudited value = primary value * 0.12345;

}

AXIS measuring values_axis

LABEL "measurement value";
MIN VALUE O;
MAX VALUE 100;

}

VARIABLE primary value unit

LABEL "Primary Value Unit";
CLASS CONTAINED;
TYPE ENUMERATED (1)

{ 32, [degCl, [degC help] },
{ 33, [degFl, [degF_help] },
{ 35, [Kelvin], [Kelvin help] }
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UNIT RELATION

primary value_unit:
primary value,
calculated value,
measuring values_axis

}

SOURCE calculated value source
{
LABEL "calculated";
LINE_TYPE DATA2;
Y AXIS measuring values_axis;

// this label is used in the legend

MEMBERS
CALC VAL, calculated value;
!
INIT ACTIONS {calculationMethod}
REFRESH_ACTIONS {CalculationMethod}

CHART [primary value chart
LABEL "Primary Value";
LENGTH 600000;

TYPE SCOPE;
WIDTH LARGE;
HEIGTH SMALL;

MEMBERS
GRAPH1, primary value_source;
GRAPH2, calculated value_ source; i:

5.2.3

GRAPH

Overview

he-EDDL applications using waveforms ang axis
that are based on one or multiple y-axis arld one

ide a
gnded that the background be white. An EDD appligation
display of at least six curves.

3in elements, one is the WAVEFORM and the other is the AXI$. The
hesource and type of data, emphasis to be provided, visual elements
performed when initialized or refreshed. A single graph can have mpltiple
s and
markers, There is no upper limit defined for the number of WAVEFORMSs in a GRAPH. The
WAVEFRORMSs also contain a reference to a Y_AXIS definition. When using more thah one
WAVEFORM;, tThe same Y AXIS should be referenced. IT the WAVEFORMS use different axis,
each can have a different scaling und unit.

Figure 26 captures a graph and the visual elements, which are provided by the constructs
defined in the EDDL language. Each of these elements will be shown in more detail in the
relevant clauses.
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SIGNATURE ANALYSIS¢q— | Graph LABEL

5.2.3.

The G
the G
HORI

TYPE|attributes that s ZWHORIZGNTAL or VERTICAL

The AHY type pro point lists. The DD and device developer {
ensurg that the™\ ih the X list is the same as the position
corregponding “y vaI N i umber of points is also defined in the construct.
number is defined this to the number of points in the list. This wo
useful in instances whe her0f points is not known

A WAVEEQRM with ' 8pe\YT provides a set of Y values. The initial X value and increme)
defindd {n order Yo ate the subsequent X values. This would normally be us
represent wavefarms, which are sampled on a periodic basis, so that x repeats at r

interv

pointg,

A WA

| I ™~

|
< g
WAVEFORM, whichis a A WAVEFROM, which is a MFWa
VERTICAL TYPE XY TYPE \HQRI NTAR TYI
he\visual ele M

Figure 26 — Graph and

R Types

RAPH construct has WAVEFOR thute
RAPH. The WAVEFORM can _be selot im
VONTAL and VERT oy this.,)The WAVEFORM construct provid

define the data that can be sho

bls. The™humbek of points is defined in the waveform. In the absence of the num
the EDD apgplication uses the number of y values as the number of points.

alues or envelopes in a display.

Wwn on
The
bs the

hould
bf the
If no
ild be

nt are
ed to
bgular
ber of

VEFORM 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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5.2.3.3 Line display elements

HANDLING

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

KEYPOINTS

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.
5.2.3. Actions
5.2.3.4.1 INIT_ACTIONS
This attribute defines the set of actions that are to be executed fie i di of the
WAVEFORM. This is specified as references to METHOD instances, , ¢ Jled in
a particular order. X! pf the
WAVEFORM is aborted. This construct can be used for_thexniti g FORM
from fhe device or a FILE and also any preprocessi axaniple, ing, or
filtering of data), which is performed before the displa
5.2.3.4.2
The r¢fresh action provides a reference tQ the >’to be executed when changes
are made to the X or Y axis. The me g ed in order of definition. If a method
execution fails or aborts, the remaining\methods secuted and the GRAPH revertg back
to the|previous display.
The method can read S i 9 if the data size is so great that it canrot be
transferred within gne ¢ 3
Within the methody Y2 calculated and set on the axis with VIEW_MIN and
VIEW[ MAX. All wi 3 s’assoCiated waveforms will be shown with the same grea in
the grpph.
Subclpuse 5.2.3.4
5.2.3.4.3
VARIAHLE alue

LABEL""...";

HELP "...";

CIYASS DYNAMIC;

TYPE FLOAT;

CONSTANT UNIT [degC];
1
ARRAY x_data

}

LABEL "x-data";
NUMBER OF ELEMENTS 1000;
TYPE x value;

VARIABLE y_value

ARRAY

LABEL "...";
HELP "...";

CLASS DYNAMIC;

TYPE FLOAT;

CONSTANT UNIT [degC];

y_data
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LABEL "y-data";
NUMBER OF ELEMENTS 1000;
TYPE y value;

COMMAND read data

SLOT 1; INDEX 33;
OPERATION READ;

TRANSACTION
REPLY
x data, y data,
device x min value, device x max value,
device y min value, device y max value
} }
}
COMMAND write data_area
SLOT...; INDEX...;
OPERATION WRITE;
TRANSACTION
REQUEST
x min value, x max value,
y min value, y max value
} }
}
VARIAHLE x_min_value
LABEL "...";
HELP "...";
CLASS LOCAL;
TYPE FLOAT;

}

WAVEFQRM value_ signatuy

}

X_max |
devicyg
devicqd x

y_min |value x _min value;
y_max |value x min value;
devicqd y mdm\value KE x min_ value;
devicqd ysmax value LIKE x min value;

METHOD—x&fresh-signature

{

DEFINITION

// read data from the device depending of the current MIN VALUE and MAX VALUE

// of the x axis

x min value = x_axis signature.MIN VALUE;

x max value = x_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);

read_command (read _data) ;

if x device min value > min value
X_axis_signature.MIN VALUE = x device min value;

if x device max value < maxn _value
X_axis_signature.MAX VALUE = x device max value;

if y device min value > min value
y_axis_signature.MIN VALUE = y device min value;

if y device max value < maxn _value
y_axis_signature.MAX VALUE = y device max value;
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GRAPH
MEMBERS

VAL _SIG, value signaturel;

5.2.3.4.4 EXIT_ACTIONS

The EXTT_ACTIONS are Tattedif the waveformdisappears fronT the screerm:

Exit dctions allow edited waveform data to be captured and manipula
EDD.

Also |f the device needs to be in any special (for examplg

5.2.3.p Axis

The Y| AXIS definition is provided by the WAVEFOR nition
is proyided by the GRAPH construct itself.

Y_AX]S

This gttribute provides a reference to the-AXIS s n with
the waveform. If this is not defined, the ed on

X_AX|S

The AXIS construct de or Y axis, which are to be displayeq on a

hich define its maximum and minimum valdes. In

GRARH or CHART\T 3 ;
additipn, there |‘ S tei which defines whether the axis should be gcaled
“LINEAR” or “LOGARITHM 0 i¢ scaling is in base 10.

The OD devel 3EL that can be displayed with the AXIS and also a $tring,
which|specifigs itsi R the values are displayed on the GRAPH.

EXAMH

L shows an example of how the application could generate a common gxis for
WAVEKFO

ond axis for WAVEFORM w3.

el IS S

AXIS 2N }

GRAPH grapirt
MEMBERS
Wl, wl;
W2, w2;
W3, w3;

X_AXIS x1;

}

WAVEFORM w1l

Y AXIS y1;
TYPE XY

Y VALES {wl_values}
X_INCREMENT 1
X_INITIAL O
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WAVEFORM w2

Y AXIS y1;
TYPE XY

Y VALES {w2 values}

X_INCREMENT 1
X INITIAL O

WAVEFORM w3

Y AXIS y2;
TYPE XY

Y VALES {w3 values}
X_INCREMENT 1

} X_INITIAL 0
} A OX

5.2.3.p EDDL application without graphical support w

If an EDDL application does not support the graphical view~Qf a~gga en the values pf the
related variables can be shown in a table.

5.2.3.7 Standard usage

A GRAPH is invoked by a MEN ’ . references one or |more
WAVEFORMSs, each representing a uniqte i . Each WAVEFORM desfribes

the spurce of the data points. The EDD applica executes the INIT_ACTIONS piior to
displaying the WAVEFORM on the RA ts calculations of the data ptior to
rendefing. REFRESH_AC e EDD application in order to specify the

visiblg area of the GRAPH

5.2.3.B Integratio
A GRAPH is ren@

A ME isible
menus. within
one nj H.

A GR i ndered by @ METHOD via builtins. The built-in MenuDisplay() is used to fender
the G i [

5.2.3.p Multiple waveforms and legends

The EDD apphuatlun ahuu:d dloph:_y d :aucnd ;II Uldcl tU dlffclclltlatc bUtVVCCII d;ffclcllt LB Itlple

waveforms on a single graph. The label for each waveform is derived from the LABEL attribute
of the WAVEFORM. WAVEFORMS without a LABEL attribute should not be displayed on the
legend.

5.2.3.10 Editable graphs

The HANDLING attribute of a WAVEFORM determines whether the user can edit the
waveform. The EDD application should provide a mechanism for the user to change the
waveform (direct drag and click, table entry, etc.) and a mechanism for the user to indicate that
the waveform modification is complete. For GRAPHSs that are generated by a MENU, the EDD
application should provide a mechanism for the user to begin editing the WAVEFORM. The
EDD application should update the WAVEFORMs data when the user indicates that the
waveform modification is complete (for example, the save button).
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The EDD application should provide a mechanism for the user to restore the original
WAVEFORM without updating the data (for example, the cancel button).

5.2.3.10.1 POST_EDIT_ACTIONS on Variables

POST_EDIT_ACTIONS should be called for each change of a graphs waveform. Data inputs
can be checked and any data can be modified dependent on a change.

5.2.3.11 Device-supported zooming and scrolling

read f

5.2.3.12 EDD with device supported zooming and scrgh"m{

VARIAHLE y_value

LABEL "...";

HELP "...";

CLASS DYNAMIC;

TYPE FLOAT;

CONSTANT UNIT [degC];
ARRAY y_data
NUMBER OF ELEMENTS 1000;
TYPE y value;

COMMAND read data

SLOT...; INREX.
OPERATIO AD;
TRANSACTTO

{

¢_min _vadlue, device t max value,
min_value, device_ y max value,

SLOT.\, .; INDEX...;
OPERATION READ;
TRANSACTION

REPLY

device 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

}
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}

VARIABLE y increment

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

}

VARIABLE current date timel

LABEL "..."; HELP "...";
CLASS LOCAL;
TYPE DATE TIME;

}

VARIAHLE t_min value

LABEL "..."; HELP "...";
CLASS LOCAL;
TYPE DATE_TIME;

}

t_max |value LIKE t min value;
t_devilce_ min value LIKE t_min value;
t_devilce max value LIKE t min value;
VARIAHLE y min value

LABEL "..."; HELP "...";

CLASS LOCAL;

TYPE FLOAT;
}
y_max |value LIKE min value;
devicd y min value LIKE min value;
devicqd y max value LIKE min value;
AXIS y axis_signature

LABLE
HELP
MIN_VALUE
MAX VALUE
SCALING

}

WAVEFJRM value

LABEL oo

HELP oo

HANDLING READ; // alternative READ & WRITE

LINE TVDE DATAL +

EMPHASIS 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;

X AXIS t_axis signature;

Y AXIS y_axis_signature;

INIT ACTIONS { init signature}
REFRESH ACTIONS { refresh signature}
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METHOD init signature

DEFINITION
// read current data and storde area t_device min value,
// t_ device_max_value, y_ device min value, y_ device max_value
read command (read current data);

// 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;

}
METHOI] refresh signature
DEFINITION

// read data from the device depending of the sur

// MIN VALUE and MAX VALUE of the time axis
t_min value = t_axis_signature.MIN VALUE;

t_max_value
y_min value
y_max value

t_axis_signature.MAX VALYE;
y_axis signature.MIN VALUE;

value, y max_value

// writing requested t_pfin X
write command (write data are

t_ device max value,
y_ device_max_value frop the

devicyg
s@ the frdy/the device supported area
t_device min value;
t_device _max value;
» VALUE = y device min_value;
y_device max value;
5.24

ts and graphs. In a chart with curves, the x-axis is controlled by thg EDD
only one x-axis can be referenced.

Axes pre use
appligation.na

The ytaxes of a chart are referenced in the SOURCE. The y-axes of a graph are referented in
the WAVEFORM. If some sources or waveforms reference to the same y-axis within one chart
or graph, the EDD application should draw the y-axis only once.

The MIN_VALUE and MAX_VALUE are optional attributes. If they are not defined in the axis,
the EDD application determines them. 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 can
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 INITIAL_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 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.

5.3 IMAGE

The IMAGE basic construct is used to display images in windows, dialogues, pages and
groupp. It an EDD application cannot display the image because of the required display gpace,
the EIDD application can show the LABEL instead of the image.

EXAMRLE An image definition of an EDD below.

IMAGE |Sensor_Diagram

LABEL “Sensor Diagram”;
HHLP “This Diagram shows the sensor characteristic”;
PATH “|en|SenDiaEn.Jjpg|de|SenDiaDe.jpg” ;

1
An IM ue, or
subwipdow. In this case the image is i bthod,

self test function of the device which needs some time”’

Image formats in Table 3 are allowed to be used within an image.

Table 3 — Image formats

JPG JPEG (Joint Photographic Experts Group) File Interchange Format (JFIF) is specified in ISO/IEC 10918-
1

PNG The Portable Network Graphics format ISO/IEC 15948:2003

GIF Graphics Interchange Format

Images for multiple locales may be specified using the same localization technique used when
specifying string literals.

EXAMPLE |en|english.gif|de|german.gif
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Specifies an image file to be used when the application is employing English and another when
German is employed.

5.4 GRID

GRID describes a matrix of data from a device to be displayed by the EDD application. A GRID
is used to display vectors of data along with the heading or description of the data in that
vector. The vectors are displayed horizontally (rows) or vertically (columns) as specified by the
ORIENTATION attribute.

EXAMPLE:

VARIABLE PeakType

{

LABEL "Peak Type";
CLASS DEVICE;
TYPE ENUMERATED

{ 1, "False Echo"},

{ 2, "Button Echo" },
{ 3, "Unkown" }
ARRAY |arrPeakType

NUMBER_OF_ ELEMENTS 10;

TYPE PeakType;

}

VARIAHLE PeakDistance
LABEL "Peak Distance";
CLASS DEVICE;
TYPE FLOAT
DEFAULT VALUE 1.0;

ARRAY |arrPeakAmplitude

LABEL "PeakaAmpl
NUMBER_OF, B b
TYPE PeakD 4

}

VARIAH

LABEL "Peak Amplitudes";
NUMBER OF ELEMENTS 10;

— Y PE—Realchmpti-tue
+i-Euder

MENU DeviceEcho

LABEL "Device Echo";
ITEMS

EchoCurve,
FoundEcho,
FalseEchos
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MENU FoundEcho

{
LABEL "Found Echo";
STYLE PAGE;
ITEMS
GridFoundEcho,
RegisterFalseEchoes
1

GRID GirdFoundEchoes

LABEL "All detected echoes are displayed below";

VALIDITY IF (varModelCode == 4711)
VECTORS

{ TRUE; } ELSE { FALSE; }

{

{"Type", arrPeakType},

{"Distance", arrPeakDistance},
{"Amplitude", arrPeakAmplitude}

Figure 27 shows a hard copy of the result of the EDD example ahove

Echo curve

i leabeechoes]
Al detected echoes are digplayed below; (7
e\

Type
Falze echo
Falze echo
Bottorn echo
Unknown

Urknown

0

6 EDPDL da

6.1 Varia

6.1.1 Variable ©

Multiple bits can be packaged in a single-bit enumerated variable. Each bit could h

distinC :
BIT_ENUMERATED.

pe BIT_ENUMERATED

EXAMPLE Worong usage of a BIT_ENUMERATED variable in an EDD.

gve a

ad of

VARIABLE Measuring Mode

{

LABEL " Measuring Mode";
TYPE BIT ENUMERATED

{ 0x08, "Massflow"},
{ ox10, "Flow" }
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