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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPC UNIFIED ARCHITECTURE -

Part 13: Aggregates

FOREWORD

1) The Ijhternational Electrotechnical Commission (IEC) is a worldwide organization for standar mprising
all njational electrotechnical committees (IEC National Committees). The obj promote
intergational co-operation on all questions concerning standardization in the ele ields. To
this ¢nd and in addition to other activities, IEC publishes International Stangd ifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a interested
in thp subject dealt with may participate in this preparatory work nd non-
govefnmental organizations liaising with the IEC also participate in 5 closely
with fthe International Organization for Standardization (ISO) in &ccorda hined by
agregment between the two organizations.

2) The fprmal decisions or agreements of IEC on technical matte possible, an international
consénsus of opinion on the relevant subjects since eac s representation|from all
interg¢sted IEC National Committees.

3) IEC National
Com t of IEC
Publipations is accurate, for any
misin|

4) In or| lications
trans iyergence
betw icated in
the Igtter.

5) IEC i Independent certification bodies provide conformity
asse marks of conformity. IEC is not responsibl¢ for any
servig¢

6) All us

7) No li employees, servants or agents including individual exgerts and
mem C National Committees for any personal injury, property dgmage or
other whether direct or indirect, or for costs (including legal fges) and
expe thie “publication, use of, or reliance upon, this IEC Publication or any ofther IEC
Publip

8) Attenti ormative references cited in this publication. Use of the referenced publidations is
indis pplication of this publication

9) Atteni to Xhe pOssibility that some of the elements of this IEC Publication may be the spbject of
paten €shall yot be held responsible for identifying any or all such patent rights

International Standard IEC 62541-13 has been prepared by subcommittee 65E: Deviges and

integra toh—in UIItUI'JI;aU oyotcnlo, of—EC—technical—committee65—tndustrial process

measurement, control and automation.

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

CDV Report on voting
65E/379/CDV 65E/411/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting i

ndicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of the IEC 62541 series, published under the general title OPC Unified
Architecture, can be found on the IEC website.

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

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* amended.

IMPORTANT - The 'colour inside' logo on the cover page of this icati n}}qicates
that it contains colours which are considered to b orrect
understanding of its contents. Users should therefore t using a

B
S
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OPC UNIFIED ARCHITECTURE -

Part 13: Aggregates

1 Scope

This part of IEC 62541 is part of the overall OPC Unified Architecture specification series and
defines the information model associated with Aggregates.

2 Ngrmative references

The following documents, in whole or in part, are normatively referenced\in\this doc
are indjspensable for its application. For dated references, on i
undatefl references, the Ilatest edition of the referef
amendinents) applies.

IEC TR
IEC 62
IEC 62
IEC 62
IEC 62

IEC 62

For the<purpc P541-1,
IEC 62 1

311
Processinglinterval
timespan for which derived values are produced based on a specified Aggregate

Note 1 to entry: The total time domain specified for ReadProcessed is divided by the Processinginterval. For
example, performing a 10-minute Average over the time range 12:00 to 12:30 would result in a set of three
intervals of Processinginterval length, with each interval having a start time of 12:00, 12:10 and 12:20 respectively.
The rules used to determine the interval Bounds are discussed in 5.4.2.2.

3.1.2
interpolated
data that is calculated from data samples

Note 1 to entry: Data samples may be historical data or buffered real time data. An interpolated value is
calculated from the data points on either side of the requested timestamp.

3.1.3
EffectiveEndTime
time immediately before endTime
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Note 1 to entry: All Aggregate calculations include the startTime but exclude the endTime. However, it is
sometimes necessary to return an Interpolated End Bound as the value for an Interval with a timestamp that is in
the interval. Servers are expected to use the time immediately before endTime where the time resolution of the
Server determines the exact value (do not confuse this with hardware or operating system time resolution). For
example, if the endTime is 12:01:00, the time resolution is 1 s, then the EffectiveEndTime is 12:00:59. See 0.

If time is flowing backwards, Servers are expected to use the time immediately after endTime where the time
resolution of the Server determines the exact value.

3.1.4
extrapolated
data constructed from a discrete data set but is outside of the discrete data set

Note 1 to entry: It is similar to the process of interpolation, which constructs new points between known points,
but its rgsult is subject to greater uncertainty. Extrapolated data is used in cases where t ested tinje period
falls farther into the future than the data available in the underlying system. See example_i

3.1.5
Slopedinterpolation
simple |inear interpolation

Note 1 td entry: Compare to curve fitting using linear polynomials. Se

3.1.6
Stepp¢ddinterpolation

holding the last data point constant or interpolati fit

Note 1 tq entry: Consider the following Table

of r
Table 1 terp

Timestapnp Raw Value Slo\ged I\\teﬁqlati&\ Stepped Interpolation
12:00:00 10 Vi N\ ) S

12:00:05 Nl |15 N 10

12:00:08 8 ./ 10

12:00:10 20

l
(
12:00:15 S /0 25X / 20
12:00:20 307 O\
R < \jﬁMg{(Extrapolation SteppedExtrapolation
12:00:25 \ 35 30
12:00:27 \ .37 30

3.1.7
bounding
values gt the

rtTime and endTime needed for Aggregates to compute the result

Note 1 t¢ enipy: If Raw data does not exist at the startTime and endTime a value shall be estimated. Tlhere are
two way to determine Rnllnrling Values for an interval QOne way (r‘allnr'l lnfnrpnl:afnd Rnunding \/::Illno) uses the
first non-Bad data points found before and after the timestamp to estimate the bound. The other (called Simple
Bounding Values) uses the data points immediately before and after the boundary timestamps to estimate the
bound even if these points are Bad. Subclauses 3.1.8 and 3.1.9 describe the two different approaches in more
detail.

In all cases the TreatUncertainAsBad (see 4.2.1.2) flag is used to determine whether Uncertain values are Bad or
non-Bad.

If a Raw value was not found and a non-Bad bounding value exists the Aggregate Bits (see 5.3.3) are set to
‘Interpolated’.

When calculating bounding values, the value portion of Raw data that has Bad status is set to null. This means the
value portion is not used in any calculation and a null is returned if the raw value is returned. The status portion is
determined by the rules specified by the bound or Aggregate.

The Interpolated Bounding Values approach (see 3.1.8) is the same as what is used in Classic OPC Historical Data
Access (HDA) and is important for applications such as advanced process control where having useful values at all
times is important. The Simple Bounding Values approach (see 3.1.9) is new in this standard and is important for
applications which shall produce regulatory reports and cannot use estimated values in place of Bad data.
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3.1.8

interpolated bounding values
bounding values determined by a calculation using the nearest Good value

Note 1 to entry: Interpolated Bounding Values using Slopedinterpolation are calculated as follows:

if a non-Bad Raw value exists at the timestamp then it is the bounding value;
find the first non-Bad Raw value before the timestamp;

find the first non-Bad Raw value after the timestamp;

draw a line between before value and after value;

use point where the line crosses the timestamp as an estimate of the bounding value.

The calc

where 7V,

If no n
Uncertai
value or
exist the

The per

depende
not exist

ilation can be expressed with the following formula:

Vbound = (Tbound - Tbefore)x( Vafter - Vbefore)/( Tafter - Tbefore) + Vbefore

is a value at ‘x’ and 7 is the timestamp associated with 7.

bn-Bad values exist before the timestamp the StatusCode
h_DataSubNormal if any Bad values exist between the before valug
the after value are Uncertain the StatusCode is Uncertain_D ¢
before value shall be extrapolated using SlopedExtrapolation @

¢ of the Processing

Code is

e before

Hoes not

5 Server
the Server will assumle it does

Interval.

The formula is the same as|the brie
The StajusCode is tfore the
timestan]p then Stepp
Interpolated Bounding Va

. .

L]

L]
The Stat hestamp.
If no non pfore the

timestanm
when us

p is Uncertain

treated as exirapolated and the StatusCode is Uncertain DataSubNormal

ng\Steppedinterpolation; however, if the timestamp is after the end of the data then the bounding

StatusCode is Uncertain_DataSubNormal. The value after the timestamp is not needed

value is

SteppedExtrapolation is a term that describes Steppedinterpolation when a timestamp is after the last value in the
history collection.

3.1.9
simple

bounding values

bounding values determined by a calculation using the nearest value

Note 1 to entry: Simple Bounding Values using Slopedinterpolation are calculated as follows:

if any Raw value exists at the timestamp then it is the bounding value;

find the first Raw value before timestamp;

find the first Raw value after timestamp;

if the value after the timestamp is Bad then the before value is the bounding value;

draw a line between before value and after value;
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. use point where the line crosses the timestamp as an estimate of the bounding value.
The formula is the same as the one used for Slopedinterpolation in 3.1.5.

If a Raw value at the timestamp is Bad the StatusCode is Bad_NoData. If the value before the timestamp is Bad
the StatusCode is Bad_NoData. If the value before the timestamp is Uncertain the StatusCode is
Uncertain_DataSubNormal. If the value after the timestamp is Bad or Uncertain the StatusCode is
Uncertain_DataSubNormal.

Simple Bounding Values using Steppedinterpolation are calculated as follows:
. if any Raw value exists at the timestamp then it is the bounding value;
. find the first Raw value before timestamp;

. if the value before timestamp is non-Bad then it is the bounding value.

If a Raw|value at the timestamp is Bad the StatusCode is Bad_NoData. If the value befgre theNimestan
the StafusCode is Bad_NoData. If the value before the timestamp is Ung
Uncertaih_DataSubNormal.

p is Bad
Code is

If either pbounding time of an interval is beyond the last data point then extrapolati i e Server
feels it id appropriate for the data.

In some Historians, the last Raw value does not necessarily indicate the/end of th a) By storian's
knowledge of the data collection mechanism, i.e. frequency of data updates and\late i i y extend
the last [value to a time known by the Historian to be covered. 3 1 j B glues the
Historian will act as if there is another Raw value at this timesta

t time is
ata point
set (see

In the s4
after the
in histor
5.3.3.2).

The peri
if a valug i
as a min

dent, but
e Server

3.2

DA
HA
HDA
UA

4 Ag

4.1

This st
the OP|
data rgtrieval-aRd in dhistorical
types z1nd QObject typ

data in
cessed
ference

retrieval. This definition includes both standard Re

4.2 Aggregate Objects
4.2.1 General
4211 Overview

OPC UA Servers can support several different functionalities and capabilities. The following
standard Objects are used to expose these capabilities in a common fashion, and there are
several standard defined concepts that can be extended by vendors.

4.2.1.2 AggregateConfigurationType

The AggregateConfigurationType defines the general characteristics of a Node that defines
the Aggregate configuration of any Variable or Property. AggregateConfiguration Object
represents the browse entry point for information on how the Server treats Aggregate specific
functionality such as handling Uncertain data. It is formally defined in Table 2.
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Table 2 — AggregateConfigurationType Definition

Attribute Value

BrowseName | AggregateConfigurationType

IsAbstract False

References NodeClass | BrowseName | DataType | TypeDefinition | ModellingRule
Subtype of the BaseObjectType defined in IEC 62541-5

HasProperty Variable TreatUncertainAsBad Boolean PropertyType Mandatory
HasProperty Variable PercentDataBad Byte PropertyType Mandatory
HasProperty Variable PercentDataGood Byte PropertyType Mandatory
HasProperty Variable UseSlopedExtrapolation Boolean PropertyType Mandatory

with a

Status@ode severity Uncertain with respect to Aggregate calculati f True
indicat ; tes the
Server|considers the severity equivalent to Good, unless the Agy initigh says
otherwise. The default value is True. Note that the value is still ) hen the
Status@ode for the result is calculated.

The T%aatUncertainAsBad Variable indicates how the Server treats data

The Pg¢rcentDataBad Variable indicates the minimum pé rage i given
interval required for the StatusCode for the given intepval 0 A be set
to Bad| (Uncertain is treated as defined above.) 8473 for details on using this
Variable when assigning StatusCodes. atai vhich™~Aggregates usge the
PercenfDataBad Variable, see the defimiti s default value is 10p0.

The PgrcentDataGood Variable indicates entage of Good data in @ given
interval required for the StatusCode fq val for the processed data requests to
be set fo Good. Refer to 5.4.3 for detaj ariable when assigning StatugCodes.
For degails on which Aggrégate PereentBatdGood Variable, see the definjtion of
each Apgregate. The default va

The RercentDatgG 2 follow the following relationship
PercentDataGo@ 1 3 L3 E . If they are equal the result |of the
PercenfDataGoo 3 ' i sed. \If the values entered for PercentDataGo¢d and
PercenfDataBad dq in“a/walig-calculation (e.g. Bad = 80; Good = 0) the resgult will

have a|StatusCode 6

The UgeSlopedExta ] ariable indicates how the Server interpolates data when no
boundgryre i . extrapolating into the future from the last known value). A Jalue of
False indicates .\ Server will use a SteppedExtrapolation format, and hold the last

known [value~gotntstant. Y value of True indicates the Server will project the valug using
UseSlopedExtrapolation mode. The default value is False. For SimpleBounds this Value is
ignored.

4.2.2 AggregateFunction Object
4.2.2.1 General

This Object is used as the browse entry point for information about the Aggregates supported
by a Server. The content of this Object is already defined by its type definition. All Instances
of the FolderType use the standard BrowseName of ‘AggregateFunctions’. The
HasComponent Reference is used to relate a ServerCapabilities Object and/or any
HistoricalServerCapabilities Object to an AggregateFunction Object. AggregateFunctions is
formally defined in Table 3.
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Attribute Value

BrowseName AggregateFunctions

References Node BrowseName DataType TypeDefinition ModellingRule
Class

HasTypeDefinition | Object FolderType Defined in IEC 62541-5
Type

Each ServerCapabilities and HistoricalServerCapabilities Object shall

reference an

AggregateFunction Object. In addition, each HistoricalConfiguration Object belonging to a

Histori

Referehce.

4.2.2.2 AggregateFunctionType

This OpjectType defines an Aggregate supported by a UA

alDataNode may reference an AggregateFunction Object using the HasComponent

bjest is” fprmally

defined in Table 4.
Table 4 - AggregateFunctioy',ypK
Attributg Value ) )
BrowseName AggregateFunctionType 7\ \ ) / IS
IsAbstragt False A\ [T >
Referenges Node BrowseName DataType NS Type Mod.
Class Definition Rule
Subtype pf the BaseObjectType defined in IEC 6254}<5;

For the AggregateFun
NodeClass), is manda
Aggregate.

%

Table $ specifie
Objects. The descrip

Base
of the

jregate
d.
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Table 5 — Standard AggregateType Nodes

BrowseName Description
Interpolation Aggregate
Interpolative At the beginning of each interval, retrieve the calculated value from the data points on either
side of the requested timestamp.
Average Retrieve the average value of the data over the interval.
TimeAverage Retrieve the time weighted average data over the interval using Interpolated Bounding Values.
TimeAverage2 Retrieve the time weighted average data over the interval using Simple Bounding Values.
Total Retrieve the total (time integral) of the data over the interval using Interpolated Bounding
Values.
Total2 Retrieve the total (time integral) of the data over the interval using Simple Bounding Values.
Minimun Retrieve the minimum raw value in the interval with the timestamp of the start of the.irjterval.
Maximum Retrieve the maximum raw value in the interval with the timesta;er the staR‘Qf the ipterval.
MinimumActualTime Retrieve the minimum value in the interval and the timestampﬂéf\t\he mi‘\in%m ve%q.
MaximumActualTime Retrieve the maximum value in the interval and the timesta{(lp a\t%\mam um\x(alue,
Range Retrieve the difference between the minimum and maﬁﬁum%lué@ve he intervaf.
Minimum2 Retrieve the minimum value in the interval including t\he Simbéépu%ding\@/g&.
Maximum2 Retrieve the maximum value in the interval inc@irMe\SiMB‘ounbiqg Values.
MinimunjActualTime2 Retrieve the minimum value with the actuakthﬂq%mp Mdirkmm?ple Bounding|Values.
MaximumActualTime2 Retrieve the maximum value with the a,c{ual time?farnMuding\he Simple Bounding Values.
Range2 Retrieve the difference between the Mﬁniml(mi and M\aximMue over the intervall
Count Retrieve the number af raw valu\e@ o»er\ﬂ'éiy(ter)/a}\ \
Duration|nStateZero Retrieve the time {Boc}[‘ean ( nu\me@ was(in a\zer%) statt,{using Simple Bounding Vglues.
Duration|nStateNonZero Retrieve the time a Boolean \qr nymerit\was in\g_non-zero state using Simple Boundinlg
Values.
NumberQfTransitions Retrieve the numbef‘of CNW§ and non-zero that a Boolean or numeric value
experienced in the interval.
Start R&iebe\th alue t}k{e beﬁiqnﬁg of tF]‘g interval using Interpolated Bounding Values
End Re}rqve N value at}he\eqd of the Mrval using Interpolated Bounding Values.
Delta I }bqtri,e\vxhe di&e&%@e be' MStart and End value in the interval.
StartBoupd Retriev@}%\valuésqt?hq be@ming of the interval using Simple Bounding Values.
EndBourd \ ) (Retrieve<the \Elqe at\quMof the interval using Simple Bounding Values.
DeltaBoynds / \Rétﬁét(e trNifje\chg/Between the StartBound and EndBound value in the interval.
Duration{f5ood /\ Re 'eve\qu totalh}uration of time in the interval during which the data is Good.
DurationBad \ ﬁetrk—)}&the\t@tat/duration of time in the interval during which the data is Bad.
PercentGood ( Retrieve t\hs percentage of data (0 to 100) in the interval which has Good StatusCode
PercentHad ™\ \ N \ trieMe percentage of data (0 to 100) in the interval which has Bad StatusCode.
WorstQu aﬁﬂg \ \ Re\hg'eve the worst StatusCode of data in the interval.
WorstQulity2 X \ \Reﬁ'ieve the worst StatusCode of data in the interval including the Simple Bounding Viplues.
AnnotatignCount > Retrieve the number of Annotations in the interval (applies to Historical Aggregates onjly).
StandardDeviationSample Retrieve the standard deviation for the interval for a sample of the population (n-1).
VarianceSample Retrieve the variance for the interval as calculated by the StandardDeviationSample.

StandardDeviation Population

Retrieve the standard deviation for the interval for a complete population (n) which inc
Simple Bounding Values.

ludes

Variance

Population

Retrieve the variance for the interval as calculated by the StandardDeviationPopulatio

includes Simple Bounding Values.

n which
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4.3 Monitoreditem AggregateFilter
4.31 Monitoreditem AggregateFilter Defaults

The default values used for Monitoredltem Aggregates are the same as those used for
historical Aggregates. They are defined in 4.2.1.2. For additional information on
Monitoredltem AggregateFilter see IEC 62541-4.

4.3.2 Monitoredltem Aggregates and Bounding Values

When calculating Monitoredltem Aggregates that require the use of Bounding Values, the
bounds may not be known The calculat|on |s done in the same manner as a historical read
with the—P B aHy re than
one prcessmg mterval) before calculatlng the mterval to aIIow for any Ia n data

A histgrical read done after data collection and the data from_the 3 : Ver the
same ipterval may not be the same.

4.4 Exposing Supported Functions and Capabilities

Figure ace. In
this example, although the Server at the highest lev | ( ionality for
Interpo E , Total
and Av d other

(unstatpd) Aggregates.
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igre 1 — Representation of Aggregate Configuration

information in the AddressSpace

5 Aggregate specific usage of Services

5.1

General

IEC 62541-4 specifies all Services needed for OPC UA Aggregates. In particular:

IEC

The Browse Service Set or Query Service Set to detect Aggregates and their

configuration.

The HistoryRead Service of the Attribute Service Set to read the aggregated history of
the HistoricalNodes.

The CreateMonitoredltems Service allows specifying a filter for each Monitoredltem to
read aggregated data.
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5.2 Aggregate data handling
5.2.1 Overview

The HistoryRead service defined in IEC 62541-4 can perform several different functions. The
historyReadDetails parameter is an Extensible Parameter that specifies which function to
perform. The ReadProcessedDetails structure is used to read aggregated data for
HistoricalDataNodes.

The CreateMonitoreditems Service allows specifying a filter for each Monitoredltem. The
MonitoringFilter is an extensible parameter whose structure depends on the type of item being
monitored. The AggregateFilter structure is used to obtain aggregated data for a subscription.

5.2.2 ReadProcessedDetails structure overview

ReadProcessedDetails structure is formally detailed in IEC 6254 ) ines the
compoments of the ReadProcessedDetails structure for the purposes\of dis i in this
documeént.

Table 6 — ReadProcessed

Name Description
ReadProgessedDetails Specifies the details used to(perfu{rm?a “pr@cgssea\hi\s)&y read.
(AL
startTifne Beginninﬂﬁ‘geriod)d\%ad) ( ( ) N )
endTime End of pexjod toveas, \ \¢ )
procegsinglinterval Interval bet%qen rétgr d Ag\g(egatw
aggredateType[] The Nodeles of the Ai;g\rs\\g%tse\ Ngc‘t; n Objects. AggregateFunction Objectd indicate
the list of Aggre to ed n retrieving processed history.
aggregateConfiguration Aggregate\configuration-structire
usePerverDefaults < Ifm de ulwes are used and any values specified for the|other
rameters ignored.
treafUncertainAsBad I See 2.2
perdentDataBad | NSee 42.1.20

perdentDataGoog” N See 4.27K2. )
use$lopedExtrapulatigh . \ See %52.1.2)

\%

D

5.2.3 overview
The Ag Aggregate function that should be used to calculate the
values . Khe AggregateFilter is formally defined in IEC 62541-4. Table 7
outlines tF R ts ofthe AggregateFilter structure for the purposes of discussion in this
standa
Table 7 — AggregateFilter structure
Name Description
AggregateFilter
startTime Beginning of period to calculate the Aggregate the first time.
aggregateType The Nodelds of the AggregateFunction Objects that indicates the list of Aggregates to
be used when retrieving processed data.
processinglinterval The period to be used to compute the Aggregate.
aggregateConfiguration This parameter allows Clients to override the Aggregate configuration settings
supplied by an AggregateConfiguration Object on a per monitored item basis.
useServerDefaults If True the Server's default values are used and any values specified for the other
parameters are ignored.
treatUncertainAsBad See 4.2.1.2.
percentDataBad See 4.2.1.2.
percentDataGood See 4.2.1.2.
useSlopedExtrapolation See 4.2.1.2.
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5.3 Aggregates StatusCodes
5.3.1 Overview

Subclause 5.3 defines additional codes and rules that apply to the StatusCode when used for
Aggregates.

The general structure of the StatusCode is specified in IEC 62541-4. It includes a set of
common operational result codes which also apply to Aggregates.

5.3.2 Operation level result codes

In OPQTUAAggregates the StatusCode is used to indicate the conditions b value
or Eveht was stored, and thereby can be used as an indicator of its.Usabili to the
nature pf aggregated data, additional information beyond the basic qu&li It code
needs fo be conveyed to the client. For example, whether or not the olated,

In the [following, Table 8 contains codes with Bad severity \ndi a fal ; Table 9
containfs codes with Uncertain severity indicating that the ¥« een retkjeved under sub-
normal| conditions. It is important to note, that the hat are spegific for
OPC UA Aggregates and that they supplement the ¢od gll types of dafa; they
are thefefore defined in IEC 62541-4, IEC 62541-8 and \EC 62

Table 8 - B ion level es@c

oper
Symbolig Id Description /L
Bad_AgdregateListMismatch The requested numbgr of Agg, g}Jisa?es not match the requested numbef of
Ngdelds. When multip ggregatesiafe requested, a corresponding Nodeld is
éﬁmgd m gregateFunctipn.
Bad_AggregateNotSupported Th req}\est Ag e\g\a@ryfon is not supported by the Server for the spqcified
[Navoge
Bad_Agdregatelnvalid ts The Aggregate:value could not be derived due to invalid data inputs, errors
attemptingto perfor ta conversions or similar situations.

@ le.9 ~ Yncertain operation level result codes

Symbolif Id \ \ De\sqip on
Uncertain /Data wﬁﬁi he value is derived from raw values and has less than the required number of Goqd
values.

5.3.3 Adgregate Information Bits

5.3.3.1 General

These bits are set only when obtaining Aggregate data. They indicate where the data value
came from and provide information that affects how the client uses the data value. Table 10
lists the bit settings which indicate the data location (i.e. is the value stored in the underlying
data repository, or is the value the result of data aggregation). These bits are mutually
exclusive.

Table 10 — Data location

StatusCode Description

Raw A Raw data value.

Calculated A data value which was calculated.
Interpolated A data value which was interpolated.
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In the case where Interpolated data is requested, and there is an actual raw value for that
timestamp, the Server should set the ‘Raw’ bit in the StatusCode of that value.

Table 11 lists the bit settings which indicate additional important information about the data
values returned.

Table 11 — Additional information

StatusCode Description

Partial A calculated value that is not based on a complete interval. See 5.3.3.2.

Extra Data If a Server chooses to set this bit, it indicates that a Raw data value supersedes other data at the same
timestamp.

Multiple Yalues Multiple values match the Aggregate criteria (i.e. multiple minimum values ormorst quality at
different timestamps within the same Processinginterval).

The cohditions under which these information bits are set depend © the™da s been
requesied and state of the underlying data repository.

5.3.3.2 Partial Information Bit
Partial |bit is used to indicate that the interval is nota cg ) and that a clignt may
receivegl a different value for the Aggregate if it retfe nterval with thg same

paramaters.
The Palrtial Bit will be set in the following exa

Assume for these examples the first{sto @ collection is 1:01:10 and the last
stored point in the collectjgn_is 1; ¢ exist but is unavailable or offline at
the time of the query. Newer data S ablg put has not yet been stored in the|history

collectipn.
e |The interyaktha 3 png of the history collection. If the start [time is
1:00:00 a & [ s 1.°8Q:00\and the interval is 2 min then the first interval] would
have a partia et\si it.nas no data for the first 70 s. The partial bit will always be

t if the start time of the interval is before the fifst data
value of the dafa . For intervals prior to the interval with a partial bif, these

aps the latest point stored in the history collection. The lagt point

il the iQn is \{:31:20 and the historian was not shut down and is still running. A
6-m i at started at 1:30:00 would have the partial bit set becayse the
historiat< gecting data, but just has not yet received anything. The partial| bit will
always' be for the last interval with data if the end time of the interval is after the

lasf data value stored in the data collection. Intervals entirely after the interva| with a
paltiai bit-wittbe ﬂaggcd Bad_NuData. For—those Ayylcyafc‘o with c;\tlapuiaﬁ n, the
partial bit may be set. See the Aggregate specific characteristics for more details.

e |If the start/end time does not result in an even interval and there is additional data
beyond the end time then the last interval will have a partial bit. If the start time is
1:00:00 and end time is 1:20:00 and the interval is 6 min then the last interval is just 2
min long and will have the partial bit set. Extrapolation does not apply in this case.

The Partial Bit may be set with the Calculated bit when the Calculated bit is always set for the
specific Aggregate.

5.4 Aggregate details

5.4.1 General

The purpose of 5.4 is to detail the requirements and behaviour for OPC UA Servers
supporting Aggregates. The intent is to standardize the Aggregates so users can reliably
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predict the results of an Aggregate computation and understand its meaning. If users require
custom functionality in the Aggregates, those Aggregates should be written as custom vendor
defined Aggregates.

The standard Aggregates shall be as consistent as possible, meaning that each Aggregate’s
behaviour shall be similar to every other Aggregate’s behaviour where input parameters, Raw
data, and boundary conditions are similar. Where possible, the Aggregates should deal with
input and preconditions in a similar manner.

Subclause 5.4 is divided up into two parts. Subclause 5.4.2 deals with Aggregate
characteristics and behaviour that are common to all Aggregates. Subclause 5.4.3 deals with
the characteristics and behaviour of Aggregates that are aggregate-specific.

5.4.2 Common characteristics

5.4.21 Description

Subclapise 5.4.2 deals with Aggregate characteristics and beR copnmoh to all

Aggregiates.

5.4.2.2 Generating intervals
To read Historical Aggregates, OPC clients shall

— PptartTime (Start)

— endTime (End)

— Processinginterval (Int)
The ORC Server shall usg these a generate a sequence of time intervals
and thén calculate an Areg e for eashiintervial Subclause 5.4.2.2 specifies, giyen the

three parameters, whicl ated. Table 12 provides information|on the
i ‘ ation. The range is defined to be |End — Start|.

intervals for each itar
All Agdregates retdr by the start of the interval unless otherwise noted|for the
particular Aggreg
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Table 12 — History Aggregate interval information

Start/End Time

Interval

Resulting intervals

Start = End Int = Anything No intervals. Returns a Bad_InvalidArgument StatusCode, regardless of
whether there is data at the specified time or not.
Start < End Int = 0 or Int 2 Range One interval, starting at Start and ending at End. Includes Start, excludes
End, i.e., [Start, End).
Start < End Int #0, Int < Range, Int divides | Range/Int intervals. Intervals are [Start, Start + Int), [Start + Int, Start + 2 x
Range evenly. Int),..., [End — Int, End).
Start < End Int # 0, Int < Range, Int does not |[ Range/Int| intervals. Intervals are [Start, Start + Int), [Start + Int, Start + 2
divide Range evenly. x Int),..., [Start + (L Range/Int] — 1) x Int, Start +| Range/Int| x Int), [Start +
| Range/Int| x Int, End).
In other words. the last interval contains the “rest” that remains in the
range after taking away | Range/Int| intervals of Size
Start > Ephd Int = 0 or Int 2 Range One interval, starting at Start and endlng at Includes tart, excludes
End, i.e.,[Start, End). @
Start > Epd Int # 0, Int < Range, Int divides | Range/Int intervals. Intervals are [Sta ta t), [ s}an- 2x
Range evenly. Int),..., [End + Int, End). @
Start > Epd Int # 0, Int < Range, Int does not |[ Range/Int| intervals. Intervals afe [Sta NStart-Int, Sfart — 2 x
divide Range evenly. Int),..., [Start — (LRange/Int] nt, Sta g X Int), [Start —
LRange/IntJ x Int, End).
In other words, the last ahkconta ri t remains in the
range after taking aWay | Range/inthintervals\of size Int starting af Start. 2
@ In this case time is running backwards on the intervals. \/

The ca
forwarg
time’ igl i
are shif
same 4

Note that when dete

Proces Singlnten@ar

more dgtails

5.4.2.3

Table 1
numeri
are no
enume
those U

Aggreg

O
-

le flows
e ‘late
stamps
= p is the

onitoredltem, the interval is simply the
AggregateFilter structure. See IEC 62541-4 for

ded for
s, etc.
ean or
be than
br each
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Table 13 — Standard History Aggregate Data Type information

BrowseName Valid Data Type Result Data Type
Interpolation Aggregate
Interpolative Numeric Raw Data Type
Data Averaging Aggregates
Average Numeric Double
TimeAverage Numeric Double
TimeAverage?2 Numeric Double
Total Numeric Double
Total2 Numeric Double
Data Variation Aggregates
Minimum Numeric Raw data type
Maximum Numeric Raw data typé ™\
MinimurActualTime Numeric Raw data/txbe
MaximumpActualTime Numeric Raw dafa type (TN
Range Numeric Raw{ja\t@\@e \
Minimun2 Numeric Raw\jata\{yp\s\
Maximum2 Numeric RMét\a t?Qe
MinimumActualTime2 Numeric Raw Mypﬁ\ /
MaximurpActualTime2 Numeric / RawXd4ta type \
Range2 Numeric db(a\type
Counting Aggregates )
AnnotatignCount All / YN Integer >
Count All ~ N/ X ateger
Duration|nStateZero NumerigQr Boolean | \ N / / Dm@tion
Duration|nStateNonZero Nume(l’c or\B\ooIQén A f \ \J \D.u(ation
NumberQfTransitions Numerbqr Bo\oLeéﬁ\ \ \ Integer
Time A?g;ate&
Start All Raw data type
End ar U (C ) Raw data type
Delta /Numqic\ \ Raw data type
StartBoupd \ { All o~ \\/ Raw data type
EndBour{d N FAll A~ ) Raw data type
DeltaBoynds | Nuhgeriss Raw data type
\ 3 \Qata\uaﬁ{y Agﬁregates
Duration{300d NS NI Duration
DurationBad NA > Duration
PercentGood /\ A Double
PercentHad <\ AL/ Double
WorstQupglity N AT StatusCode
WorstQuplity2 < N All StatusCode
\ N N \ Statistical Aggregates
Standard Ife\viath»@qmﬁk\ \ Numeric Double
VarianceSam XN\ / Numeric Double
Standard DeviatioﬁF'quIatio?\ Numeric Double
VariancePopulation / Numeric Double
5424 Time calculation issues

The following issues may come up when calculating Aggregates that include time as part of
the calculation.

o All Aggregate calculations include the startTime but exclude the endTime. However, it is
sometimes necessary to return an Interpolated End Bound as the value for an Interval with
a timestamp that is in the Interval. Servers are expected to use the time immediately
before endTime where the time resolution of the Server determines the exact value (do not
confuse this with hardware or operating system time resolution). For example, if the
endTime is 12:01:00, the time resolution is 1 s, then the EffectiveEndTime is 12:00:59. If
the Server time resolution is 1 ms the EffectiveEndTime is 12:00:59.999.

If time is flowing backwards, Servers are expected to use the time immediately after
endTime where the time resolution of the Server determines the exact value.
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e |f there is one data point in the Interval and it falls on the StartTime the time duration used
in calculations is one unit of the time resolution of the Server.

5.4.3 Specific Aggregated data handling
54.31 General

When accessing aggregated data using the HistoryRead or the CreateMonitoredltems
Service, the following rules are used to handle specific Aggregate use cases.

If Processinginterval is 0, the Server shall create one Aggregate value for the entire time
range. Th|s allows Aggregates over large penods of t|me A value with a t|mestamp equal to
] interval
Filter it

t endlng time. If the Processmglnterval of 0 is passed in the
¢ revised to a suitable non-zero value.

The timestamp returned with the Aggregate shall be the time at the\beginning ihterval,
except where the Aggregate specifies a different timestamp.

If a requested timestamp is set to anything but the so i i ¢ ign shall
return [the Bad_TimestampToReturninvalid StatusCode. > : is not
supporfed in any other way for a HistoricalDa de, j rn the
Bad_ TimestampNotSupported StatusCode. For itorg ér shall not return past

data if f requested timestamp is not supported

5.4.3.2 StatusCode calculation
5.4.3.2|1 General

Status()odes for an Aggrega into alculate
them. | d allow
the clignt to control ho
If an Aggregate bunting
values | If an Aggrega hen the

Bounding Values 2 S jregate
does a G Aculation (e.g. TimeAverage or TimeAverage?2) then the
Status@ ‘ i

For pufg ided into
regions ues be

calculag

If TreatlncertainAsBad = False then Uncertain regions are included with the Good fegions
when catcutating—the—above Tatios, i the—TreattncertaimAsBad—=True them theUrncertain
regions are included as Bad regions. The StatusCode of the value is still treated as Uncertain
when the StatusCode for the result is calculated. If no Bad regions are in the interval then the
StatusCode for the interval is Good. For any intervals containing regions where the
StatusCodes are Bad, the total duration of all Bad regions is calculated and divided by the
width of the interval. The resulting ratio is multiplied by 100 and compared to the
PercentDataBad parameter. The StatusCode for the interval is Bad if the ratio is greater than
or equal to the PercentDataBad parameter. For any interval which is not Bad, the total
duration of all Good regions is then calculated and divided by the width of the interval. The
resulting ratio is multiplied by 100 and compared to the PercentDataGood parameter. The
StatusCode for the interval is Good if the ratio is greater than or equal to the
PercentDataGood parameter. If for an interval neither ratio applies then that interval is
Uncertain_DataSubNormal.
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If there is no data in the interval and the interval is inside the range [StartOfData, EndOfData]
and the Aggregate return data type is raw data type then the StatusCodes for the interval will
be Bad_NoData unless the Aggregate specific characteristics determine otherwise.

The width of an interval is the Processinginterval unless it is a partial interval (i.e. has the
Partial bit set). In these cases, the width is the time used when calculating the partial interval.

Subclauses 5.4.3.2.2 and 5.4.3.2.3 include diagrams that illustrate a request and data series.
The colour of the time axis indicates the status for different regions. Red indicates Bad, green
indicates Good and orange indicates Uncertain. These examples assume
TreatUncertainAsBad = False.

5.4.3.2(2 Sloped Interpolation and Simple Bounding Values

gte that
before
of the

Figure |2 illustrates a data series for Variable with Stepped = False\ s
uses Simple Bounding Values. The request being processed has a
the first point in the series and an End Time that does not fall’®
Procesginglnterval.

Simple Boun

Interpolated Bounds

Initial Point

Stepped

Extrapolatiof
N\
3 Sloped

Extrapolatiof

End Time

1

[4%
2

e [thé/period between the second and third point where Steppedinterpolation is us

. the period after the bad point where no data exIsts.

A region is Uncertain if a region ends in a Bad or Uncertain value and Slopedinterpolation is
used. The end point has no effect on the region if Steppedinterpolation is used.

The second interval has three regions:

e the period before the first Good data point where no data exists;
e the period between the first and second where Slopedinterpolation can be used;

e the period between the second point and the bound calculated with
Slopedinterpolation.

The third interval has three regions:

e the period between the simple bound and the first data point;
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o the period between the first point and an interpolated point that falls on the end time;

o the period after the end time which is ignored.

This is a partial region and the data after the end time is not used, however, if sloped
interpolation is used and the point after the endpoint is Uncertain then the region between the
last point and the end time will be Uncertain.

5.4.3.2.3 Stepped Interpolation and Interpolated Bounding Values

Figure 3 illustrates a data series for Variable with Stepped = True and an Aggregate that uses
Interpolated Bounding Values. The request being processed has a Start Time that falls before
the first point in the series and an End Time that does not fall on an integer multiple of the
Procesginglinterval.

Interpolated Bounds Simple Bounds

. . Bad Point
Ipitial Point

(] ial Point

Stepped
Extrapolation

e

o

End Time

1

Start Time
IEC

The firs

The Bag create
Uncertai at the
second

The setend interval has three regions:

e the period between the start bound and the first data point;
e the period between the first and second where Steppedinterpolation is used;

e the period between the second and the interpolated end bound.
The third interval has three regions:

e the period between the interpolated bound and the first data point;
e the period between the first point and an interpolated point that falls on the end time;

o the period after the end time which is ignored.

This is a partial region and the data after the end time is not used.
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5.4.3.3 Description

Subclause 5.4.3.3 deals with Aggregate specific characteristics and behaviour that is specific
to a particular Aggregate.

Each subclause has a table which formally expresses the Aggregate behaviour (including any
exceptions). The meaning of each of the fields in the table is described in Table 14.

Description of Table 14:

e The first column is the common name for the item.

° Tha cecond-caliumn-ineludes 3 daecerintion-of tha itam and 4 lict af tha vali r\tlons
HHe-SecoHa—Cor e e eSa—GeSeHpot—o—He—1te o tot0ot T y ~163

e |The second part of the table describes how the status assocjdte jregate

e [The last part of the table lists what behaviour is expected e r some
common special cases. These behaviours require text g S is no list
of valid selections.

5
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Table 14 — Aggregate table description

Aggregate Characteristics

Type The type of Aggregate.
<Interpolated | Calculated | Raw>

Interpolated: See definition for Interpolated.
Calculated: Computed from defined calculation.
Raw: Selects a raw value from within an interval.

Data Type The data type of the result.
<Double | Int32 | Same as Source>
Use Bounds How the Aggregate deals with bounds.

<None | Interpolated | Simple>

None: Bounds do not apply to the Aggregate.

Interpolated: Uses Interpolated Bounds.
Simple: Uses Simple Bounds.
Timestamp What is the time stamp of the resulting Aggregate value:/” \

<startTime | endTime | Raw>

startTime: The time at the start of the interval.
endTime: The time at the end of the interval.
Raw: The time associated with a value in the intgrval

Status €ode Calculations \ \

Calculafion Method How the status code is calculated: )
<PercentValues | PercentTime | C

PercentValues: Based on per ntage
PercentTime: Bas on per tag of ti
Custom: Specm to th A regaté (des r|pt

d .
Partial For partial interva the\Aggregate tthls
<Set Sometimes | N Set
It may also describe anyspeciakea es f settlng this bit

Calculafed
et ays: b|t i
etlme e\bitN
Not Se e b| {s)never

Interpolated

it is always set.
he bit is sometimes set (describes when).
it is never set.

Raw s rlbe he usage of the Raw bit.
Set ys | Set Sometimes | Not Set>
Set)Always: The bit is always set.

t Sometimes: The bit is sometimes set (describes when).
Not Set: The bit is never set.

Multi Vallue Describes the usage of the multi value bit.
<Set Sometimes | Not Set>

Set Sometimes: The bit is used (see [EC 62541-11).
Not Set: The bit is never set.

Status Code Common Special Cases

Before Start of Data If the entire interval is before the start of data.

After End of Data If the entire interval is after the end of data (as determined by the Historian).

Start Bound Not Found If the starting bound is not found for the earliest interval and it is not partial, then
what, if any, special processing should be done.

End Bound Not Found If the ending bound is not found for the latest interval and it is not partial, then what,
if any, special processing should be done.

Bound Bad If the Bounding value is Bad, then what, if any, special processing should be done.

Bound Uncertain If the Bounding value is uncertain, then what, if any, special processing should be

done.



https://iecnorm.com/api/?name=4326bde8b670fb5dbc473bef8dde2f3c

IEC 62541-13:2015 © IEC 2015 - 29 -

54.3.4 Interpolative

The Interpolative Aggregate defined in Table 15 returns the Interpolated Bounding Value (see
3.1.8) for the startTime of each interval.

When searching for Good values before or after the bounding value, the time period searched
is Server specific, but the Server should search a time range which is at least the size of the
Processinginterval.

Table 15 — Interpolative Aggregate summary

Interpolated Aggregate Characteristics

Type Tnterpolated N

Data Type Same as Source (

Use Boynds Interpolated N

Timestamp StartTime /\ \

Status Code Calculations

Calculafion Method Custom N
Good if no Bad values skipped and Ggod\values ertain if Bad
values skipped or if Uncertain valugs e \us no startlng valtie then
Bad NoData. See description of Interpo ted e 3.1)8) for more|details

Partial | bit Not Set

Calculated bit Not Set

Interpolfited bit Set Sometimes KR)SQ]
Always set except for whenthe Ra t igset

Raw bit Set Sometime h{\\ }V (( g@) B&?
If a value eximt exact(time@finterval rt

Multi Value bit Not Set N\ X /

Status Code Common Special Cases [/

Before $tart of Data Return Bad_N&Datal \

After Erld of Data turn \agi %see \8'5 (sloped or stepped according to setfings)
Sta s ode is erta ataSybNormal.

Start Bdund Not Found . [Bad AdData.

End Boynd Not Found | Sea “After (End of. Datv

Bound Had [ TPoes™mot returnq Badkbound except as noted above

Bound Uncertain <> 2 Ret%L \%gn}e\rutu\%ftaSubNormal if any Bad value(s) was/were skipped to
calc ding value.

5.4.3.5

The Av n Table 16 adds up the values of all Good Raw data fpr each
interva um by the number of Good values. If any non-Good valyes are
ighored on, the Aggregate StatusCode will be determined using the

Status (see 5.3). This Aggregate is not time based g0 the
PercentGoodiPers 3ad applies to the number of values in the interval.
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Table 16 — Average Aggregate summary

Average Aggregate Characteristics

Type Calculated

Data Type Double

Use Bounds None

Timestamp StartTime

Status Code Calculations

Calculation Method PercentValues

Partial Not Set

Calculated Set Always

Interpolated Not Set

Raw Not Set

Multi Vafue NotSet {
Status €ode Common Special Cases /N
Before $tart of Data Bad_NoData N N
After Enld of Data Bad NoData { '\

No Star{ Bound Bounds not used \

No End Bound Bounds not used ’ \
Bound Had Bounds not used \ \ \
Bound Uncertain Bounds not used N\ YO Y \
5.4.3.6 TimeAverage

The TimeAverage Aggregate defined in : S (see
3.1.8) to find the value of a point ak the\b&ginning and ' at the
starting bounding value a straight line | ding at
the ending bounding value (see example divided
by the |ength of the Processinginterval( to yi always
uses a|sloped line between~oints; TimgAve ding on
the vallie of the Stepped

If one ¢
the Sta
Good Vv

en they are omitted from the calculatjon and
bNormal. Sloped lines are drawn betwgen the

The tim e ation is Server specific.
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Table 17 — TimeAverage Aggregate summary

TimeAverage Aggregate Characteristics

Type Calculated
Data Type Double

Use Bounds Interpolated
Timestamp StartTime
Status Code Calculations

Calculation Method Custom

Good if no Bad values skipped and Good values are used, Uncertain if Bad
values are skipped or if Uncertain values are used

Partial Set Sometimes
If an interval is not a complete interval

Calculatet Set-Atweays

Interpoldited Not Set 4

Raw Not Set AN

Multi Vdlue Not Set RS (
N\

Status Code Common Special Cases \

Before $tart of Data Bad_NoData / N

After Enld of Data Value extrapolated, Uncertain status \ N A /

No Star{ Bound Calculate Partial Interval NEIEY2R2 N

No End Bound Extrapolate data, Uncertain status "\ N\ N \

Bound Had NA N T\

Bound Uncertain NA u \/

5.4.3.7 TimeAverage2 6

to find
boundi
ending
the len
steppe
TimeAv

The tim

minute |i
period
the Go

The Aggregate Sta

Bounding Values (see
of an interval. Starting at the
alue in the interval ending
he area under the lines is div

3.1.9)
starting
at the
ded by
: uses a
the_value of the Stepped Property for the Variable;

erval, this data is omitted from the calculation and the
o duration of the non-Good data; i.e. if a value was Bdd for 1

en the TimeAverage2 would be the area under the 4tminute

by 4 minutes. If a sub-interval ends at a Bad value then only
is ised to calculate the area of sub-interval preceding the Bad yalue.
ode will be determined using the StatusCode Calculation (see 5(3).
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Table 18 — TimeAverage2 Aggregate summary

TimeAverage2 Aggregate

Characteristics

Type Calculated
Data Type Double
Use Bounds Simple
Timestamp StartTime
Status Code Calculations
Calculation Method PercentTime
Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolated Not Set
Raw Not-Set
Multi Vallue Not Set (
N
Status €ode Common Special Cases AN \
Before $tart of Data Bad_NoData { \
After End of Data Bad NoData
No Star{ Bound Bound is Bad NoData and treated as any otper Bad \aluk/inthe interval
No End [Bound Bound is Bad_NoData and treated as any other Bad valuein th&\ntefval
Bound Had Treated as any other Bad value in the ipfetval \ () =
Bound Uncertain Treated as any other Uncertain value invthe intefval’y \
N
5.4.3.8 Total
The Tofal Aggregate defined in Table{9 perf ¢atculation for each intgrval:
Total =|TimeAverage x Processinglnterval (seco
where:| TimeAverage i meAverage Aggregate, using the
Proceskinginterval supplied to
The regulting units\wo onds, i.e. [TimeAverage Units] x seconds.
The Aggregate be > determined using the StatusCode Calgulation
(see 5.B).
Jable 19 — Total Aggregate summary
Total Aggfegate \Characteristics
Type WO Falculated
Data Type ™\ Double
Use Boynds N\ Interpolated
Timestamp StartTime
Status Code Calculations
Calculation Method Custom

Good if no Bad values are skipped and Good values are used, Uncertain if Bad
values are skipped or if Uncertain values are used

Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Status Code Common Special Cases

Before Start of Data

Bad NoData

After End of Data

Value extrapolated, Uncertain status

No Start Bound

Calculate Partial Interval

No End Bound

Extrapolate data, Uncertain status

Bound Bad

NA

Bound Uncertain

NA
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5.4.3.9 Total2

The Total2 Aggregate defined in Table 20 performs the following calculation for each interval:
Total2 = TimeAverage2 x Processinginterval of Good data (seconds)

where TimeAverage2 is the result from the TimeAverage2 Aggregate, using the
Processinginterval supplied to the Total2 call.

The interval of Good data is the sum of all sub-intervals where non-Bad data exists; i.e. if a
value was Bad for 1 minute in a 5-minute interval then the interval of Good data would be the
4-minuteperiod

The regulting units would be normalized to seconds, i.e. [TimeAverag i ondgs.

The Aggregate StatusCode will be determined using the \Stafu ulation

(see 5.B).

Table 20 — Total2 Aggregate stumm

Total2 Aggregate Characteristics / \
Type Calculated )
Data Type Double (\\“"/
Use Boldnds Simple NN [ )
Timestamp StartTime U N L \ V/)
Status €ode Calculations PN
Calculafion Method PercentTime [
Partial Set Sometime
Man intemu:\\ot a\thete interval
Calculafed Set Always ~ \/
Interpoldited N |Ngt Set )
Raw | NobSet {
Multi Vallue § otSat
I 2 {
Status Code Commun Special Cases
Before $tart of Data 'Bad /NoRata
After Enld of Data "\ NBad \NoData
No Star{ Bound \ \ V}Q;Wnd is Bad_NoData and is treated like any other Bad quality [value in
the talculation (ignored)
No End Bound& \\ Wr Bound is Bad_NoData and is treated like any other Bad quality [value in
theNealculation (ignored)
Bound Had NN Value is treated like any other Bad quality value in the calculation (ignored)
Bound Uncextain \ X alue is treated like any other non-Good quality value in the calculation (ignored)

5.4.3.1D Minimum

The Minimum Aggregate defined in Table 21 retrieves the minimum Good raw value within the
interval, and returns that value with the timestamp at which that value occurs. Note that if the
same minimum exists at more than one timestamp, the oldest one is retrieved and the
MultipleValues bit is set.

Unless otherwise indicated, StatusCodes are Good, Raw. If only Bad quality values are
available then the status is returned as Bad_NoData.

The timestamp of the Aggregate will always be the start of the interval for every
Processinglinterval.
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Table 21 — Minimum Aggregate summary

Minimum Aggregate Characteristics

Type Calculated
Data Type Same as Source
Use Bounds None
Timestamp StartTime
Status Code Calculations
Calculation Method Custom
If no Bad values then the Status is Good. If Bad values exist then the Status is
Uncertain_SubNormal. If an Uncertain value is less than the minimum Good value
the Status is Uncertain_SubNormal.
Partial Set Sometimes
H-an-trtervashota-ecempleteinterval
Calculafed Set Sometimes X‘{
If the Minimum value is not on the StartTime of the i val or if the \Stqtus was
set to Uncertain_SubNormal because of non-Good vafues in fha\interyal
Interpolated Not Set
Raw Set Sometimes
If Minimum value is on the StartTime of the iptérval
Multi Vallue Set Sometimes \ \ \)
If multiple Good values exist with the Mipimqum\ valye
< ANERN \
Status €ode Common Special Cases N X /
Before $tart of Data Bad_NoData / \
After Enld of Data Bad_NoData [ )
No Star{ Bound Not Applicable ~\ Y/ .
No End Bound Not Applicable L \\Y /] N
Bound Had Not Applicablg N ¢ AU
Bound Uncertain Not Applicable \ X

5.4.3.11{1 Maximum

The Maximum Aggregate defi i i within
the intgrval, and retur j e that if
the same maximum e nd the
Multiplg Values i se

Unless es are
availab)

The tinestan Jregate will always be the start of the interval forl every
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Table 22 — Maximum Aggregate summary

Maximum Aggregate Characteristics

Type Calculated

Data Type Same as Source
Use Bounds None
Timestamp StartTime
Status Code Calculations

Calculation Method Custom

If no Bad values then the Status is Good. If Bad values exist then the Status is
Uncertain_SubNormal. If an Uncertain value is greater than the maximum Good
value the Status is Uncertain_SubNormal

Partial

Set Sometimes
lat

If am intaral io ot o o 0. intar ol
e e a5 ot Comprete+Htevar

Calculafed

Set Sometimes
If the Maximum value is not on the startTime of the i val or if the\Stdtus was

set to Uncertain_SubNormal because of non-Good vafues in fha\interyal

Interpolated

Not Set

Raw

Set Sometimes
If Maximum value is on the startTime of the ipteéral

Multi Vallue

<

Status Code Common Special Cases

Set Sometimes \ \)
If multiple Good values exist with the Maxitmurg value
NI \
NN /

Before $tart of Data Bad_NoData / \
After Enld of Data Bad_NoData [ )
No Star{ Bound Not Applicable ~\ Y/ .

No End Bound Not Applicable L \\Y /] N
Bound Had Not Applicablg N ¢ AU
Bound Uncertain Not Applicable \ X ]

5.4.3.1p MinimumActualTime

The MinimumActualTime
value within the intervs
Note that if the same
and the Aggregts 3

e 23 retrieves the minimum Gopd raw
the timestamp at which that value pccurs.
atmore than one timestamp, the oldest one is rgtrieved
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Table 23 — MinimumActualTime Aggregate summary

MinimumActualTime Aggregate Characteristics

Type Calculated

Data Type Same as Source
Use Bounds None
Timestamp Time of Minimum

Status Code Calculations

Calculation Method

Custom

If no Bad values then the Status is Good. If Bad values exist then the Status is
Uncertain_SubNormal. If an Uncertain value is less than the minimum Good value
the Status is Uncertain _SubNormal

Partial

Set Sometimes

If am intaral io ot o o nlat intar ol
e e a5 ROt CompreteHtevar

Calculafed

Interpolated

Not Set ZAN

Raw

Set Sometimes
If a Good minimum value is returned

Set Sometimes
If the Status was set to Uncertain_SubNormal becaus non-Goog Vallgs in the
interval N\

\ N

Multi Vallue

Status Code Common Special Cases

Set Sometimes \)
If multiple Good values exist with the Mipiqum\ valye
< NI \
NN /

Before $tart of Data Bad_NoData / \
After Enld of Data Bad_NoData [ )
No Star{ Bound Not Applicable ~\ Y/ .

No End Bound Not Applicable L \\Y /] N
Bound Had Not Applicablg N ¢ AU
Bound Uncertain Not Applicable \ X ]

5.4.3.18

The

Minimu
interva
retrieve

MaximumActualTime

Table 24 is the same as the

naximum_ exis{s at more than one timestamp, the oldes{ one is
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Table 24 — MaximumActualTime Aggregate summary

MaximumActualTime Aggregate Characteristics

Type Calculated

Data Type Same as Source
Use Bounds None

Timestamp Time of Maximum

Status Code Calculations

Calculation Method

Custom

If no Bad values then the Status is Good. If Bad values exist then the Status is
Uncertain_SubNormal. If an Uncertain value is greater than the maximum Good
value the Status is Uncertain_SubNormal

Partial Set Sometimes
H-an-irtervrasrota-ecompleteinterval
Calculafed Set Sometimes
If the Status was set to Uncertain_SubNormal becaus non-Goog Vallgs in the
interval R N\
Interpoldited Not Set N \¢
Raw Set Sometimes \
If a Good maximum value is returned
Multi Vaue Set Sometimes Xn \ \ \)
If multiple Good values exist with the maximurg value
< ANERN \
Status ode Common Special Cases N X /

Before $tart of Data Bad_NoData / \

After Enld of Data Bad_NoData (N )

No Star{ Bound Not Applicable ~\ Y/ .

No End Bound Not Applicable L \\Y /] N

Bound Had Not Applicablg N ¢ AU

Bound Uncertain Not Applicable \ X

5.4.3.14 Range

The Radnge Aggregate defined difference between the maximyim and
minimum Good raw vs al, the
range i zero. Note thg gnored
when finding t inirg es or if Bad values exist then the sfatus is

Uncertgin_Data

Range Aggregate Charactdristics \

Type N\ N\ | Caletated

Data Type” NN Same as Source
Use Boln AN None
Timestamp ' StartTime
Status €odeCalculatiens

Calculafiohdethod Custom

If no Bad values then the Status is Good If Bad values exist then the $tatus is

Uncertain_SubNormal. If an Uncertain value is greater than the maximum or less
than the minimum Good value the Status is Uncertain_SubNormal

Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Status Code Common Special Cases

Before Start of Data

Bad_NoData

After End of Data

Bad_NoData

No Start Bound

Not Applicable

No End Bound

Not Applicable

Bound Bad

Not Applicable

Bound Uncertain

Not Applicable
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5.4.3.15 Minimum2

The Minimum2 Aggregate defined in Table 26 retrieves the minimum Good value for each
interval as defined for Minimum except that Simple Bounding Values are included. The Simple
Bounding Values for the interval are found according to the definition of Simple Bounding
Values (see 3.1.9). Any Bad values are ignored in the computation. The Aggregate
StatusCode will be determined using the StatusCode Calculation (see 5.3) for time based
Aggregates. If a bounding value is returned then the status will indicate, Raw, Calculated or
Interpolated.

If TreatUncertainAsBad is false and an Uncertain raw value is the minimum then that
Uncertain value is used. Uncertain values are ignored otherwise.

bund is
pund is

If slopdd interpolation is used and the End bound is the minimum va
used as$ the Minimum with the timestamp set to the startTime of the i
ignored in all other cases.

Minimun2 Aggregate Characteristics N N \
Type Calculated N O\
Data Type Same as Source / \
Use Boynds Simple [ () /
Timestamp StartTime NN\ 2/ K
AN\ [ >

Status €ode Calculations < < 7 C W\ N
Calculafion Method PercentTime N /
Partial Set Sometmeﬁ x\(

If an interval ig'not a compietesinterval
Calculafed Set Sometlme{s W

t unless the StartBound\is th imum

Interpolted Set\%o‘riﬂetl Ex\ AN\ M
N erpolateth baund is th inimum
[ S
valye_ is\th nimum
Multi Vallue (B > Setz %{Léﬂe\\sj
re thap. one Gowed values exist with the same

Status Code Common Special Cases) 7\
Before $tart of Datad’ \ Bad_NoData /

After Enld of Datag_ \ Badth NoDate

No Star{ Bound” \( [Nreatthe beginning value as Bad_NoData and compute the Aggregate
No End [Bound \ N N\ | Treat the ending value as Bad_NoData and compute the Aggregate
Bound H N Use as value and compute the Aggregate as defined

Bound Unsertaim\ \ 5\l se as value and compute the Aggregate as defined

\>
5.4.3.1p Maximum2

The MaximumZ Aggregate defined In Table 27 retrieves the Maximum Good value for each
interval as defined for Maximum except that Simple Bounding Values are included. The
Simple Bounding Values for the interval are found according to the definition of Simple
Bounding Values (see 3.1.9). Any Bad values are ignored in the computation. The Aggregate
StatusCode will be determined using the StatusCode Calculation (see 5.3) for time based
Aggregates. If a bounding value is returned then the status will indicate, Raw, Calculated or
Interpolated.

If TreatUncertainAsBad is false and an Uncertain raw value is the Maximum then that
Uncertain value is used. Uncertain values are ignored otherwise.

If sloped interpolation is used and the End bound is the Maximum value then End bound is
used as the Maximum with the timestamp set to the startTime of the interval. The End bound
is ignored in all other cases.
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Table 27 — Maximum2 Aggregate summary

Maximum2 Aggregate Characteristics
Type Calculated
Data Type Same as Source
Use Bounds Simple
Timestamp StartTime
Status Code Calculations
Calculation Method PercentTime
Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Sometimes
Set unless the StartBound is the Maximum
Interpolated Set-Sometimes
i If an Interpolated bound is the Maximum f\
Raw Set Sometimes
If a raw value is the Maximum. ,\(\\ (N
Multi Vallue Set Sometimes < \
If more than one Good values exist with the same \
Status €ode Common Special Cases \ NN )
Before $tart of Data Bad NoData N
After End of Data Bad NoData
No Star{ Bound Treat the beginning value as Bad_MNoData and cowpUte the Aggregate
No End Bound Treat the ending value as Bad_IoData and compute thy Aggregate
Bound Had Use as value and compute the Aggrégate as\defined
Bound Uncertain Use as value and compute tite Aggregateras defined
5.4.3.17 MinimumActualTime2
The MihimumActualTime2 Aggregate retrieves the minimum Goof value
for each interval as defined for Mini mple Bounding Values are ingluded.
The Simmple Bounding Va ' d according to the definition of [Simple
Boundihg Values (see gnored in the computation. The Aggregate
StatusCode will be d ode Calculation (see 5.3) for time| based
Aggregates. If en the status will indicate, Raw, Calculated or
Interpo
If Trea is the minimum then that
Uncertain value i
If slopsg Nis\used and the End bound is the minimum value then End bpund is
used a mis with\the timestamp set to the EffectiveEndTime of the interval. The End
bound i
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Table 28 — MinimumActualTime2 Aggregate summary

MinumumActualTime2 Aggregate Characteristics
Type Calculated
Data Type Same as Source
Use Bounds Simple
Timestamp Time of minimum
Status Code Calculations
Calculation Method PercentTime
Partial Set Sometimes
If an interval is not a complete interval
Calculated Not Set
Interpolated Set Sometimes
1 dart IIII.GI'JUIGLUU PUUTIU TS I IVITTrTmaTTT
Raw Set Sometimes
If a raw value is the Minimum
Multi Vallue Set Sometimes \ \
If more than one Good values exist with the sameal
Status Code Common Special Cases
Before $tart of Data Bad_NoData \ N \ )
After Enld of Data Bad_NoData \ N
No Star{ Bound Treat the beginning value as Bad_NoData anﬁ\g\qmb@te\the Aggregate
No End Bound Treat the ending value as Bad_NoDataand-compute the Aggregate
Bound Had Use as value and compute the Aggregate as defined  \
Bound Uncertain Use as value and compute the Aggrégate as\defined
5.4.3.18 MaximumActualTime2 6

The M4 29 retrieves the Maximum Goofl value
for eac opt that Simple Bounding Vallies are
include are found according to the defirfition of
Simple ¢s are ignored in the computatign. The
Aggreg StatusCode Calculation (see 5.3) {or time
based urned then the status will indicate], Raw,
Calculg

If Treq Uncertain raw value is the Maximum thén that
Uncertain value ig ertain vaI es are ignored otherwise.

If slops d the End bound is the Maximum value then End bpund is
used a$ e’timestamp set to the EffectiveEndTime of the interval. The End

bound
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Table 29 — MaximumActualTime2 Aggregate summary
MaximumActualTime2 Aggregate Characteristics
Type Calculated
Data Type Same as Source
Use Bounds Simple
Timestamp Time of maximum

Status Code Calculations

Calculation Method

PercentTime

Partial

Set Sometimes
If an interval is not a complete interval

Calculated Not Set
Interpolated Set Sometimes
1 dart ||||.C||JU|G[UU PUUTIU TS TNTT IVIAaATTTIarTT
Raw Set Sometimes /\(
If a raw value is the Maximum
Multi Vallue Set Sometimes \ \
If more than one value is equal to the Maximum /\\
Status €ode Common Special Cases N\
Before $tart of Data Bad_NoData \ N A )
After End of Data Bad_NoData W
No Star{ Bound Treat the beginning value as Bad_NoData anﬁ\g\qmbq\te\the Aggregate
No End Bound Treat the ending value as Bad_NoDataand-compute the Aggregate
Bound Had Use as value and compute the Aggregate as defined  \
Bound Uncertain Use as value and compute the Aggrégate as\defined
5.4.3.1P Range2 6
The R3 d |fference between the maximym and
minimul pgates.
Note th
Range2|Aggregate Characteristics) )
Type /N[ Calculated
Data Type 1Same as Spolxce )
Use Bodnds A Simplel (USechitMinimum2 and Maximum2 calculations)
Timestamp < \ StartTime  /
Status €ode %Icﬁl\l}\ns\ N\
Calculatfion Method Cu
If Minimum2 or Maximum2 are Bad then the status is Bad_NoData. If M{nimum2
\/>r Maximum2 are Uncertain then the status is Uncertain_DataSubNorm4l. Good
otherwise
Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Status Code Common Special Cases

Before Start of Data

Bad_NoData

After End of Data

Bad NoData

No Start Bound

Handled by Minimum2 and Maximum2

No End Bound

Handled by Minimum2 and Maximum2

Bound Bad

Handled by Minimum2 and Maximum?2

Bound Uncertain

Handled by Minimum2 and Maximum2

5.4.3.20

AnnotationCount

The AnnotationCount Aggregate defined in Table 31 returns a count of all Annotations in the

interval.
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The StatusCodes are Good, Calculated.

Table 31 — AnnotationCount Aggregate summary

AnnotationCount Aggregate Characteristics

Type Calculated
Data Type Int32 (negative values are not allowed)
Use Bounds None
Timestamp StartTime
Status Code Calculations
Calculation Method Custom
Good unless the interval is before the start of data or after the end of data
Partial Set Sometimes
If an interval is not a complete interval /\
Calculafed Set Always \
Interpoldited Not Set [ aN
Raw Not Set \ N\
Multi Value Not Set \\
Status €ode Common Special Cases N N
Before $tart of Data Bad_NoData NEERLEN
After Enld of Data Bad NoData U N \
No Star{ Bound Does not apply AN\ /
No End Bound Does not apply / \
Bound Had Does not apply ( )
Bound Uncertain Does not apply ~\ D/ 6
5.4.3.21 Count
The Cqunt Aggregate defined in Tabl i unt of all the raw values within an
interval. If one or more ra [ re not included in the count, and the

Aggregate StatusCode is

time bgsed Aggregate interval, the count is zero.

Unless otherwis@c ed, Stati y ;ood, Calculated.

ode Calculation (see 5.4.3) f

Dr non-

Count Aggregate Charasteristics

Type ) N\ \( [CalcMated

Data Type  \ ] Int32 (Aegative values are not allowed)

Use Bodngd§_ \ . & © Non¥

Timestapip. AN tartTime
N\

Status €ode Calculations

Calculafion Method / PercentValues
Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Status Code Common Special Cases

Before Start of Data Bad NoData
After End of Data Bad_NoData
No Start Bound Does not apply
No End Bound Does not apply
Bound Bad Does not apply
Bound Uncertain Does not apply

5.4.3.22 DurationIinStateZero

The DurationInStateZero Aggregate defined in Table 33 returns the time Duration during the
interval that the Variable was in the zero state. The Simple Bounding Values for the interval
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are used to determine initial value (start time < end time) or ending value (if start time > end
time). If one or more raw values are non-Good, they are not included in the Duration, and the
Aggregate StatusCode is determined using the StatusCode Calculation (see 5.3) for time
based Aggregates. Duration is in milliseconds. Unless otherwise indicated, StatusCodes are

Good, Calculated.

Table 33 — DurationInStateZero Aggregate summary

DurationinStateZero Aggregate Characteristics

Type Calculated
Data Type Duration
Use Bounds Simple
Timestamp StartTime

RN
Status €ode Calculations (
Calculafion Method PercentTime ' ARANaN
Partial Set Sometimes (\ \

If an interval is not a complete interval
Calculafed Set Always \
Interpolgted Not Set < N\ N
Raw Not Set \ N\
Multi Vaue Not Set { N\ N \
N\ X )

Status €ode Common Special Cases )\
Before $tart of Data Bad NoData [~ >
After Enld of Data Bad_NoData PN Y AR
No Star{ Bound Treat the beginning value s Bad-NoDatd¥nd compute the Aggregate
No End [Bound Treat the endifg alue 26 Bad NoD4dtaldod compdte the Aggregate
Bound Had Use as value 3nd comapite the\Aggregate as defined
Bound Uncertain Use as value anthcomputethe Aggregate as defined

5.4.3.28 DurationlnState

The DdrationIinStateNagnZe C i inf Table 34 returns the time Duration during

the interval that the

interval are used A0.de
> end {ime). If one or

and thg Aggregate” 31
time bgsed Aggre

Duration is i

ate. The Simple Bounding Values

hon-Good, they are not included in the D
ned using the StatusCode Calculation (see

for the

art time < end time) or ending value (if start time

iration,
5.3) for

ted.



https://iecnorm.com/api/?name=4326bde8b670fb5dbc473bef8dde2f3c

— 44 — IEC 62541-13:2015 © IE

Table 34 — DurationInStateNonZero Aggregate Summary

C 2015

DurationinStateNonZero Aggregate Characteristics

Type Calculated
Data Type Duration
Use Bounds Simple
Timestamp StartTime

Status Code Calculations

Calculation Method

PercentTime

Partial Set Sometimes
If an interval is not a complete interval

Calculated Set Always

Interpolated Not Set

Raw Not-Set

Multi Vallue Not Set (
N

Status €ode Common Special Cases AN \

Before $tart of Data Bad_NoData { \

After End of Data Bad NoData

No Star{ Bound Treat the beginning value as Bad_NoData apd compiite the\Aggregate
No End [Bound Treat the ending value as Bad_NoData and (klmpute\tk Aggregate/
Bound Had Use as value and compute the Aggregaté as. dofined()

Bound Uncertain

5.4.3.24

The NymberOfTransitions Aggregate
transitipn the Variable had during the i

include
Calculdti

The es
interva

interval,

Unless

NumberOfTransitions

Use as value and compute the Aggregate as definédy
N

g a count of the nur
values are Bad, they

nber of
are not
isCode

in the
i value
t of the

NumbefOfFransitions }@ate\w’éracteristics

Type [ NEAY Calculated

Data Type X\ /nt32 (negative values are not allowed)

Use Boynds T\ Custom, a non-Bad value prior to the interval is used
Timestamp > StartTime

Status Code Calculations

Calculationetirod PercentVattes
Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Status Code Common Special Cases

Before Start of Data

Bad_NoData

After End of Data

Bad NoData

No Start Bound

Treat the beginning value as Bad_NoData and compute the Aggregate

No End Bound

Treat the ending value as Bad_NoData and compute the Aggregate

Bound Bad

Use as value and compute the Aggregate as defined

Bound Uncertain

Use as value and compute the Aggregate as defined
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5.4.3.25 Start

— 45 —

The Start Aggregate defined in Table 36 retrieves the earliest raw value within the interval,
and returns that value and status with the timestamp at which that value occurs. If no values
are in the interval then the StatusCode is Bad_NoData.

Table 36 — Start Aggregate summary

Start Aggregate Characteristics
Type Calculated
Data Type Same as Source
Use Bounds None
Timestamp Time of Raw Value
RN

Status €ode Calculations (
Calculafion Method Custom <\‘

The raw value status is returned N\
Partial Set Sometimes \

If an interval is not a complete interval
Calculafed Not Set { N N\
Interpolgted Not Set \ S\
Raw Always 7 NE YOS
Multi Vallue Not Set Y >

D\
Status €ode Common Special Cases / N\
Before $tart of Data Bad NoData U/
After Enld of Data Bad_NoData (\\"/. A
No Star{ Bound Does not apply” N N &Y
No End [Bound Does not apphy N \ \ )
Bound Bad Does not apply /
Bound Uncertain Does not apply/A \>
5.4.3.2p End %
The End Aggregate ddfined in he latest raw value within the interyal, and
returns|that value and 'status p at which that value occurs. If no values are in
the intgrval the ta.
nd Aggregate summary

End Agfregate Charactenstios
Type Q N\ Calculated
Data Type N\ . o\/\[Samgas Source
Use Bolnds NAN NNone
Timestamp ’ \\ Time of Raw Value
Status €ode Caleutations
Calculatfion-Method Custom

The raw value status is returned
Partial Set-Sometimes

If an interval is not a complete interval
Calculated Not Set
Interpolated Not Set
Raw Always
Multi Value Not Set
Status Code Common Special Cases
Before Start of Data Bad_NoData
After End of Data Bad NoData
No Start Bound Does not apply
No End Bound Does not apply
Bound Bad Does not apply
Bound Uncertain Does not apply
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5.4.3.27 Delta

The Delta Aggregate defined in Table 38 retrieves the difference between the earliest and
latest Good raw values in the interval. The Aggregate is negative if the latest value is less
than the earliest value. The status is Uncertain_DataSubNormal if non-Good values are
skipped while looking for the first or last values. The status is Good otherwise. The status is
Bad_ NoData if no Good raw values exist.

Table 38 — Delta Aggregate summary

Delta Aggregate Characteristics

Type Calculated

Data Type Same as Source

Use Boldnds None /
Timestamp StartTime

N

Status Code Calculations

<O\
\ AN
Calculafion Method Custom \({
Uncertain_DataSubNormal if non-Good valu<e§\a§kip e hileNlookind for the
first or last values
Partial Set Sometimes \ AN \
If an interval is not a complete interval(\ \

Calculafed Not Set N\ X )
Interpolted Not Set )
Raw Always [ >
Multi Vallue Not Set PR Y A
( \\V /[ X
Status €ode Common Special Cases / AN NAYUEN
Before $tart of Data Bad_NoData \ N )
After End of Data Bad NoData
No Star{ Bound Does not apply/
No End Bound Does not apply ~ N
Bound Had Does not apply\ | %
Bound Uncertain Dows notapply \ ) N

5.4.3.28 Star

le 39 returns the value and status at the StartTime
ounding Values for the interval (see 3.1.9).

The StartBound
for the jnterval by

@

StartBoumd\A%%qte Characteristics

Type [L AN NCalculated

Data Type YN\ /Same as Source
Use Boldnds \ Simple
Timestamp ) StartTime

Status Code/Calculations

Calculation Method Cusiom
The status of the start bound.
Partial Set Sometimes
If an interval is not a complete interval
Calculated Not Set
Interpolated Set Sometimes
If the bound is interpolated
Raw Set Sometimes
If a value exists at the start time
Multi Value Not Set

Status Code Common Special Cases

Before Start of Data Bad_NoData
After End of Data Bad NoData
No Start Bound Bad NoData
No End Bound Does not apply
Bound Bad Same as bound

Bound Uncertain Same as bound
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5.4.3.29 EndBound

— 47 —

The EndBound Aggregate defined in Table 40 returns the value and status at the EndTime for
the interval by calculating the Simple Bounding Values for the interval (see 3.1.9).

The timestamp returned is always the start of the interval and Calculated bit is set.

Table 40 - EndBound Aggregate summary

EndBound Aggregate Characteristics
Type Calculated
Data Type Same as Source
Use Boynds ShHrple
Timestamp StartTime [
a\!
Status €ode Calculations XS (N
Calculafion Method Custom < \ \
The status of the end bound.
Partial Set Sometimes ( \ \ S
If an interval is not a complete interval
Calculafed Set Always NEEWRLEN
Interpoldited Not Set N N \
Raw Not Set AN\
Multi Vdlue Not Set / \
A /
Status €ode Common Special Cases ~\ D/ x
Before $tart of Data Bad_NoData L\ [N >
After Enld of Data Bad_NoData{ N AN
No Star{ Bound Does not apply N\ X0 ]
No End Bound Bad NoData  \
Bound Had Same as boungd”
Bound Uncertain Same as bounll >
5.4.3.3D DeltaBo
The DgltaBounds™\A ble 41 returns the difference betwegen the
StartBqund and @'o Bound\Agg with the exception that both the start and end shall
be Goqd. If the end S e start value, the result will be negative. If the end
value i4 S v result will be zero. If the end value is greater than the
start va . If one or both values are Bad the return status|will be
Bad N values are Uncertain the status wijll be
Uncertain_Da
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Table 41 — DeltaBounds Aggregate summary

DeltaBounds Aggregate Characteristics

Type Calculated

Data Type Same as Source
Use Bounds Simple
Timestamp StartTime

Status Code Calculations
Calculation Method Custom

Good if both bounds are Good
Uncertain_DataSubNormal if either bound is uncertain
Bad NoData if either bound is Bad

Partial Set Sometimes

H-arirtervalisretaeompleteinterval
Calculated Set Always /
Interpoldted Not Set AN
Raw Not Set RS (
Multi Vallue Not Set ) \\
Status Code Common Special Cases \
Before $tart of Data Bad_NoData \ N A )
After Enld of Data Bad_NoData NEEV2R2 N
No Star{ Bound Bad_NoData N N\ O\ \
No End [Bound Bad_NoData AN T\
Bound Had Bad_NoData / \
Bound Uncertain Uncertain_DataSubNormal [ (Y

5.4.3.3(1 DurationGood

The DyrationGood Aggregate defined /n ides the interval into regions of Good
and noh-Good data. Each region starts w K boint is
Good the region is Good« regions
express$ed in millisecondsy

The stgtus of the first
of the ipterval. |

he start

Each Alggregate is Good,
Calculgted.
ble <~ DurationGood Aggregate summary
A\
DuratiohGaod }M&Chahcteristics
Type \ Calculated
Data Type N Duration
Use Boynds Uses status of bounding value
Timestamp StartTime
Status Code Calculations
Calculation Method Custom
StatusCode is always Good, Calculated
Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set
Status Code Common Special Cases
Before Start of Data Bad NoData
After End of Data Bad_NoData
No Start Bound No special handing required
No End Bound No special handing required
Bound Bad No special handing required
Bound Uncertain No special handing required
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5.4.3.32 DurationBad

The DurationBad Aggregate defined in Table 43 divides the interval into regions of Bad and
non-Bad data. Each region starts with a data point in the interval. If that data point is Bad the
region is Bad. The Aggregate is the sum of the duration of all Bad regions expressed in

milliseconds.

The status of the first region is determined by finding the first data point at or before the start
of the interval. If no value exists, the first region is Bad.

Each Aggregate is returned with timestamp of the start of the interval. StatusCodes are Good,

Calculated.
Table 43 — DurationBad Aggregate summary<\(\
A (OX
DuratiophBad Aggregate Characteristics ( \
Type Calculated \
Data Type Duration { NIV
Use Boynds Uses status of bounding value \
Timestamp StartTime / NEYVSERN
N\ )
Status €ode Calculations h) \
Calculatfion Method Custom
StatusCode is always Good, Cgalculqte
Partial Set Sometlmes ;n’b( xn g {\ \>
If an interval i taco ete intery,
Calculafed Set Always \ Q
Interpolated Not Set
Raw Not Set N\
Multi Vallue Not Set (
( /
Status €ode Common SpecialCases \ N
Before $tart of Data (Bad \NdData ~
After Enld of Data N |Bad N3Data_ )
No Star{ Bound | No Special\hahding required”
No End Bound L o'special handing retuired
Bound Had ¢\, > [No gpecial,handing\egfliired
Bound Uncertain

5.4.3.3
The Pe

where:

No specialkandihg réquired

urationGood Is the result from the DurationGood Aggregate, calculated us

Processinginterval supplied to PercentGood call.

Processinginterval is the duration of interval.

ng the

If the last interval is a partial interval then the duration of the partial interval is used in the
calculation. Each Aggregate is returned with timestamp of the start of the
StatusCodes are Good, Calculated.

interval.
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Table 44 — PercentGood Aggregate summary

PercentGood Aggregate Characteristics

Type Calculated

Data Type Double (percent)

Use Bounds Simple (used in DurationGood calculation)
Timestamp StartTime

Status Code Calculations

Calculation Method Custom
Always Good
Partial Set Sometimes
If an interval is not a complete interval
Calculated Set Always
Interpolgted Not-Set
Raw Not Set
Multi Vallue Not Set

Status Code Common Special Cases

Before $tart of Data Bad NoData
After End of Data Bad_NoData
No Star{ Bound No special handing required
No End Bound No special handing required
Bound Had No special handing required
Bound Uncertain No special handing required

5.4.3.34 PercentBad

The PefrcentBad Aggregate defined in

where:

PDurationBad

Processingnterv

Processin
If the | in the
calculati interval.

Status(
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Table 45 — PercentBad Aggregate summary

PercentBad Aggregate Characteristics

Type Calculated
Data Type Double (percent)
Use Bounds Simple (used in DurationBad calculation)
Timestamp StartTime
Status Code Calculations
Calculation Method Custom

Always Good.
Partial Set Sometimes

If an interval is not a complete interval
Calculated Set Always
Interpolgted Not-Set
Raw Not Set (
Multi Vallue Not Set AN

AN

Status €ode Common Special Cases  \
Before $tart of Data Bad _NoData \
After Enld of Data Bad_NoData / \
No Star{ Bound No special handing required \ YN /
No End Bound No special handing required NEEYSR N
Bound Had No special handing required N NN N
Bound Uncertain No special handing required N O\
5.4.3.3p WorstQuality

the int
distinct

If multi
the firs

This Adgregate @s

The timestamp is always

T

le WorstQuality Aggregate summary

lues in
od. No

Code of

d.

WorstQuality AggregateGharacteri€tics
Q

Type Calculated

Data Type YN /StatusCode

Use Bodnds \ None

Timestamp ) StartTime

Status Code/Calculations

Calculatrom Method custom
Always Good

Partial Set Sometimes
If an interval is not a complete interval

Calculated Set Always

Interpolated Not Set

Raw Not Set

Multi Value Used

Status Code Common Special Cases

Before Start of Data

Bad_NoData

After End of Data

Bad_ NoData

No Start Bound

No special handing required

No End Bound

No special handing required

Bound Bad

No special handing required

Bound Uncertain

No special handing required
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5.4.3.36 WorstQuality2

The WorstQuality2 Aggregate defined in Table 47 returns the worst status of the raw values
in the interval where a Bad status is worse than Uncertain, which is worse than Good. No
distinction is made between the specific reasons for the status.

The start bound calculated using Simple Bounding Values (see 3.1.9) is always included when
determining the worst quality.

If multiple values exist with the worst quality but different StatusCodes then the StatusCode of
the first value is returned and the MultipleValues bit is set.

This Aggregate returns the worst StatusCode as the value of the Aggregafe.
The timestamp is always the start of the interval. The StatusCodes ood\Caleulatdd.

Table 47 — WorstQuality2 Aggregate sim

WorstQpuality2 Aggregate Characteristics
Type Calculated N )
Data Type Status Code DN
Use Bodnds Simple [~ >
Timestamp StartTime PR Y AR
( \\V L X

Status €ode Calculations / N 2 RCU) o
Calculafion Method Custom \ U

Always Good
Partial Set Sometimes, Xt \a{

If an interval i§ not a-complete taterv
Calculafed SetAlways  \ U
Interpoléted Not Set/—~_ \\ N\ N
Raw NNot Sef ~ v
Multi Vallue ’[\ Used ¥ ~_ )
Status €ode Common Spégial Cases N
Before $tart of Datd > ¢ [BadNoData
After Enld of Data Bad NoData,
No Star{ Bound K No\spectal/handjrg required
No End Bound N o spécial hahding required
Bound Had \ No\spetial bdnding required
Bound Uncertain ™\_ \/ o special handing required

5.4.3.3f eviationSample

The StandardDewationSample Aggregate defined in Table 48 uses the formula:

where X is each Good raw value in the interval, Avg(X) is the average of the Good raw values,
and # is the number of Good raw values in the interval.

For every interval where n = 1, a value of 0 is returned.
If any non-Good values were ignored, the Aggregate quality is uncertain/subnormal.

All interval Aggregates return timestamp of the start of the interval. Unless otherwise
indicated, qualities are Good, Calculated.
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This calculation is for a sample population where the calculation is done on a subset of the
full set of data. Use StandardDeviationPopulation to calculate the standard deviation of a full
set of data (see 5.4.3.39). An example would be when the underlying data is sampled from

the data source versus stored on an exception basis.

Table 48 — StandardDeviationSample Aggregate summary

StandardDeviationSample Aggregate Characteristics

Type Calculated

Data Type Status Code

Use Bounds Simple

Timestamp StartTime

Status €Code Calculations N

Calculation Method Custom /\&
Always Good ~

Partial Set Sometimes \
If an interval is not a complete interval (\

Calculafed Set Always \

Interpolted Not Set v AN\

Raw Not Set \ A\

Multi Value Not Set 7 NEVRERN

N\ ))

Status €ode Common Special Cases N\

Before $tart of Data Bad_NoData / \

After Enld of Data Bad NoData )

No Star{ Bound No special handing requirgd \ \_~ /. A

No End Bound No special hapding requifed N [/ ) . /7

Bound Had No special handing xeqijred | \ )

Bound Uncertain No special handing required /

5.4.3.38 VarianceSa

The VgrianceSample
deviatign.
otherwise indicat q

This cdlculation is f
full population.
(5.4.3.40).

N

49 retrieves the square of the sf
ndardDeviationSample Aggregate.

andard
Unless

of the
bf data

VariancleSample ate Characteristics

Type Calculated

Data Type ) Status Code

Use BoUynds Simple

Timestamp StartTime

Status Code Calculations

Calculation Method Custom
Always Good

Partial Set Sometimes
If an interval is not a complete interval

Calculated Set Always

Interpolated Not Set

Raw Not Set

Multi Value Not Set

Status Code Common Special Cases

Before Start of Data

Bad NoData

After End of Data

Bad_NoData

No Start Bound

No special handing required

No End Bound

No special handing required

Bound Bad

No special handing required

Bound Uncertain

No special handing required
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5.4.3.39 StandardDeviationPopulation

The StandardDeviation Population Aggregate defined in Table 50 uses the formula:

n

> (x = Avglx))®

1

n

where X is each Good raw value in the interval, Avg(X) is the average of the Good raw values,
and #n is the number of Good raw values in the interval.

For every interval where n = 1, a value of 0 is returned.
If any non-Good values were ignored, the Aggregate quality is unc

All intgrval Aggregates return timestamp of the start of the inte otherwise

indicated, qualities are Good, Calculated.

This cqlculation is for a full population where the calculatio f data.
Use SitandardDeviationSample to calculate the st the full
populafion (5.4.3.37). An example would be on an
exceptipon basis versus sampled from the\dat
Table 50 — StandardDeviationRo
StandadDeviationPopulation Aggregate Characteristics /
Type [ Calculated—~_ \ \
Data Type Statds Code ~
Use Bodnds N | Simplel )
Timestamp L StanTime \
Status €ode Calcufatiogs ) Ve
Calculafion Method ust
O\ earion,
Partial (\ et ometim?
ﬁ\gn interval /s not a complete interval
Calculafed \ _~\Set Always
Interpolgited < N Not Sep
Raw \ N\ | Nohsét
Multi Ve NN Not Set
N\ 2
Status €ode Common Specidl Cases
Before $tart of Data~_ > Bad _NoData
After End of Data Bad_NoData
No Star{ Bound No special handing required
No End Beund Ne-spectalhandirgreguired
Bound Bad No special handing required
Bound Uncertain No special handing required

5.4.3.40

VariancePopulation

The VariancePopulation Aggregate defined in Table 51 retrieves the square of the standard
deviation. Its behaviour is the same as the StandardDeviationPopulation Aggregate. Unless

otherwi

se indicated, qualities are Good, Calculated.

This calculation is for a full population where the calculation is done on the full set of data.
Use VarianceSample to calculate the variance of a subset of the full population (5.4.3.38).
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Table 51 — VariancePopulation Aggregate summary

VariancePopulation Aggregate Characteristics

Type Calculated
Data Type Status Code
Use Bounds Simple
Timestamp StartTime
Status Code Calculations
Calculation Method Custom

Always Good
Partial Set Sometimes

If an interval is not a complete interval
Calculated Set Always
Interpolgted Not-Set
Raw Not Set (
Multi Vallue Not Set AN

AN

Status €ode Common Special Cases  \
Before $tart of Data Bad _NoData
After Enld of Data Bad_NoData / N\
No Star{ Bound No special handing required \ YN
No End Bound No special handing required NEEYSR N
Bound Had No special handing required N
Bound Uncertain No special handing required

@
o
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Annex A
nformative)

specific examples —
orical access

A.1  Historical Aggregate specific characteristics

A.11

Example Aggregate data — Historian 1

+lo £

F th £.11 4+ + 4 1 +=l it + H Ll +
or PUTPUSTS UTTTISTUTTATT T TAITPTCS LCUTTSTUTT a SUUTUT TS U Tar witiT TUTTUWITTY

data:

Timestamnp Value StatusCode Notes /\\ N \
12:00:00 - Bad_NoData First archive entry, Point created /\ \
12:00:10 10 Raw, Good \
12:00:20 20 Raw, Good O\ N N\
12:00:30 30 Raw, Good \ N \ \
12:00:40 40 Raw, Bad ANNOTATION: Oper: \\eu>
Jan-02-2012 8:00" iled, Bad dataentered
ANNOTATION:
Jan-04-2042 :10&)7/algeca ot be verified
12:00:50 50 Raw, Good ANN&X&TI?\:{nﬁne@ h>
(\\Jan- 4-2012\7:00:0Q Scanner fiXed
12:01:00 60 Raw, Good N
12:01:10 70 Raw, Uncertain ANNO N: hnician_1
( mgm%/alue flagged as questionable
12:01:20 80 Raw, Goad—~_ \ A
12:01:30 90 \Raw,Gbod ~
null \NWries, awaiting next scan

The exgmple histg

N [ Noata (.
nnola

a as

%\@;s associated with three data points.
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—

E%—&E—E—E—EBBEEEE
%

g

&

1 ®

u -
Uncertain

L Cata

BadD r:'utr:'uG

o &
Data —

IEC

For the| purposes of all Historian 1 exarmpless

1) [TreatUncertainAsBad = False. jregate

calls.
2) [Stepped Attribute 4 rpolation is used between data points.

3) WUseSlopedExtrapolation alses at end

en the
here is

4) PercentB&
uality will e
some Goo

A.1.2 Ex

This example\is inchud to\itlustrate non-periodic data. For the purposes of Histprian 2
exampliegs_consideNassource historian with the following data:

Timestafnp \ Value StatusCode Notes
12:00:00 - Bad_NoData First archive entry, Point created
12:00:02 10 Raw, Good
12:00:25 20 Raw, Good
12:00:28 25 Raw, Good
12:00:39 30 Raw, Good
12:00:42 - Raw, Bad Bad quality data received, Bad data entered
12:00:48 40 Raw, Good Received Good StatusCode value
12:00:52 50 Raw, Good
12:01:12 60 Raw, Good
12:01:17 70 Raw, Uncertain Value is flagged as questionable
12:01:23 70 Raw, Good
12:01:26 80 Raw, Good
12:01:30 90 Raw, Good
- No Data No more entries, awaiting next Value
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100

90 @
80 @
70 Uncertain Data oY |

60 @

N
For the
1)

2) [Stepped Attribute =
3) UseSIopedExtrpo ati

A1.3

This eXa
consideg

boundary i
4) PercentBad~

the quality wh

values are treated as Bad, and not

terpolation is used between data points.

erefore SteppedExtrapolation is used Jat end

s 100. Therefore unless if all values are Go¢pd then

, but if

0 |IIustrate stepped data For the purposes of Historian 3 examples

Timestapnp / Value StatusCode Notes
12:00:00 - Bad_NoData First archive entry, Point created
12:00:02 10 Raw, Good
12:00:25 20 Raw, Good
12:00:28 25 Raw, Good
12:00:39 30 Raw, Good
12:00:42 - Raw, Bad Bad quality data received, Bad data entered
12:00:48 40 Raw, Good Received Good StatusCode value
12:00:52 50 Raw, Good
12:01:12 60 Raw, Good
12:01:17 70 Raw, Uncertain Value is flagged as questionable
12:01:23 70 Raw, Good
12:01:26 80 Raw, Good
12:01:30 90 Raw, Good
- No Data No more entries, awaiting next Value
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100
90

80

70
60

Uncerain Data oY

o0

tad Data

au
30

(]

a

2

Y

For the|
1) [TreatUncertainAsBs

2) [Stepped A

3) WUseSlope

IEC

points.
at end

4) quality.

A14

This eX amples
considg

Timestapp Value StatusCode Notes

12:00:00I Bad—NeDBata Firstarchive-entryPeintereated

12:00:02 TRUE Raw, Good

12:00:25 FALSE Raw, Good

12:00:28 TRUE Raw, Good

12:00:39 TRUE Raw, Good

12:00:42 - Raw, Bad Bad quality data received, Bad data entered
12:00:48 TRUE Raw, Good Received Good StatusCode value

12:00:52 FALSE Raw, Good

12:01:12 FALSE Raw, Good

12:01:17 TRUE Raw, Uncertain Value is flagged as questionable

12:01:23 TRUE Raw, Good

12:01:26 FALSE Raw, Good

12:01:30 TRUE Raw, Good

- No Data No more entries, awaiting next Value
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For the purposes of all Historian 4 examples:
1) TreatUncertainAsBad = True. Therefore Uncertain values are treated as Bad, and not
included in the Aggregate call.
2) Stepped Attribute = True. Therefore Steppedinterpolation is used between data points.

3) UseSlopedExtrapolation = False. Therefore SteppedExtrapolation is used at end
boundary conditions.

4) PercentGood = 100, PercentBad = 100.

For Boolean data interpolation and extrapolation shall always be stepped.

A.2 |Interpolative

A.2.1 Description

The folJowing examples demonstrate Interpolative Aggregate e does

not apply to Historian 4. Processinginterval: 00:00:05, StartTinmre} 100 dTime:
12:01:40.
A.2.2 Interpolative data
/™

Historiagnd \ /
Timeskamp [ Value StatusCode( \ V" /, /X Notes
12:00:00.000 BadNoData ) 7 N 2 AU
12:00:0%.000 BadNoData \ N )
12:00:1¢.000 [10 Good N
12:00:1%.000 [15 Good, Interpolated
12:00:20.000 |20 Good A~ N
12:00:25.000 [25 Good, Interpolated  \ |
12:00:30.000 [30 Good/
12:00:3%$.000 |35 UncertainDatdSubNormahJhterpolateg”

12:00:40.000 [40 UfsertaihDataSubNormakinterpolated
12:00:45.000 [45 UhcextainDataSubNonnal, Interpotated
N S

12:00:50.000 [50 Gbod

12:00:5%.000 [55< 0gd, Intefpolated

12:01:00.000 |60 PN N
12:01:0$.000 |65 _ {UncectainDataSubNorpdi, Interpolated
12:01:10.000 [70  \Dncertajn X D)

12:01:15.000 [75 ‘UneertainDataSubMbrmal, Interpolated
12:01:20.000 80~ \ | Grod

12:01:25.000 \85 Godd, Interporated

12:01:30.000._ [90 . 0

12:01:354000 190, _N\NWUncertainDataSubNormal, Interpolated
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Historian2
Timestamp Value StatusCode Notes
12:00:00.000 BadNoData
12:00:05.000 ]11.304 Good, Interpolated
12:00:10.000 ]13.478 Good, Interpolated
12:00:15.000 |15.652 Good, Interpolated
12:00:20.000 ]17.826 Good, Interpolated
12:00:25.000 [20 Good
12:00:30.000 ]25.909 Good, Interpolated
12:00:35.000 |28.182 Good, Interpolated
12:00:40.000 [31.111 UncertainDataSubNormal, Interpolated
12:00:45.000 |36.667 UncertainDataSubNormal, Interpolated
12:00:50.000 |45 Good, Interpolated
12:00:55.000 |51.500 Good, Interpolated
12:01:0L.000 54 Good, Interpolated
12:01:0%.000 |56.500 Good, Interpolated /
12:01:10.000 |59 Good, Interpolated \
12:01:15.000 [62.727 UncertainDataSubNormal, Interpolated [dhaN
12:01:20.000 [67.273  |[UncertainDataSubNormal, Interpolated \ \L
12:01:2$.000 [76.667 |Good, Interpolated N\
12:01:30.000 |90 Good N
12:01:35.000 [102.500 |UncertainDataSubNormal, Interpolated Q N\ >
TN
Historian3 N N /
Timestamp Value StatusCode \ Notes
12:00:00.000 BadNoData [N )
12:00:05.000 [10 Good, Interpolated ~\ N/ .
12:00:10.000 [10 Good, Interpolated C\\V /X
12:00:15.000 [10 Good, Interpolated / AN SN
12:00:20.000 [10 Good, Interpolated \ N )
12:00:25.000 [20 Good
12:00:30.000 |25 Good, Interpolated
12:00:3%$.000 |25 Good, Interpolated | ~ N
12:00:40.000 [30 Good, Interpolated  \ |
12:00:45.000 |30 UnceptainRatag@ubNermal, Interpalated
12:00:50.000 [40 Good Npterpglated 4
12:00:55.000 |50 Gpad, Interpolated~_ )
12:01:00.000 |50 Gbod\Ipterpolatel|
12:01:05.000 [50 Gbod, Intetpotated N
12:01:10.000 [50< 0dd, Intefpolated
12:01:15.000 [60 Booth Interpoldted
12:01:20.000 |60  {UncectainDataSubNorpdi, Interpolated
12:01:25.000 [70  \[Good, Yaterpolated
12:01:30.000 [90 Godd
12:01:35.000 [0~ \ | URgertainDataSubNormal, Interpolated
A3 [(Av
A.3.1 Descripti
The following examples demonsirate Average Aggregaie scenarios. This Aggregate does not

apply to Historian 4. Processinginterval: 00:00:05, StartTime: 12:00:00, EndTime: 12:01:40.
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A.3.2 Average data
Historian1
Timestamp Value StatusCode Notes
12:00:00.000 BadNoData
12:00:05.000 BadNoData
12:00:10.000 |10 Good, Calculated
12:00:15.000 BadNoData
12:00:20.000 |20 Good, Calculated
12:00:25.000 BadNoData
12:00:30.000 |30 Good, Calculated
12:00:35.000 BadNoData
12:00:40.000 BadNoData
12:00:45.000 BadNoData
12:00:50.000 |50 Good, Calculated
12:00:5%.000 BadNoData N
12:01:00.000 |60 Good, Calculated (
12:01:0%.000 BadNoData 7N~
12:01:10.000 BadNoData \ \
12:01:1%$.000 BadNoData <\
12:01:20.000 |80 Good, Calculated \
12:01:2$.000 BadNoData { NN N
12:01:39.000 |90 Good, Calculated \ AN
12:01:3%.000 BadNoData \\\\\>
Historian2 / N
Timestamp | Value StatusCode { / Notes
12:00:00.000 [10 Good, Calculated ( \\1 AN
12:00:0%.000 BadNoData N N &)Y
12:00:10.000 BadNoData N N N )
12:00:1%.000 BadNoData N /
12:00:20.000 BadNoData
12:00:2$.000 [22.500 |Good, Calculated [
12:00:30.000 BadNoData \
12:00:3%.000 |30 Goog/ Calculgtet~_ \ N\
12:00:40.000 BadNoData_ [ ~ /
12:00:4%.000 [40 Bood, Galcutated )
12:00:5¢.000 [50 Good, Gakculatel N ~—
12:00:5%.000 BadNbData
12:01:00.000 / \]BadNoData
12:01:0%.000 adNoDat3.
12:01:10.000 |60 GoQd! Baleufated \
12:01:1%.000 \ }BadNgData. N
12:01:20.000 |70 Geod s1Balcutated /
12:01:25.000 "Goow,Calculated
12:01:30.000 <90 GRod, Galculated
12:01:3 g \\Qaa&NoDé(a/
¥\ Historian3
Timestamp J-Value D StatusCode Notes
12:00:00.000. 10 Good, Calculated
12:00:0%.000 BadNoData
12:00:10.000 BadNaoDatg
12:00:15.000 BadNoData
12:00:20.000 BadNoData
12:00:25.000 |22.500 |Good, Calculated
12:00:30.000 BadNoData
12:00:35.000 |30 Good, Calculated
12:00:40.000 BadNoData
12:00:45.000 |40 Good, Calculated
12:00:50.000 |50 Good, Calculated
12:00:55.000 BadNoData
12:01:00.000 BadNoData
12:01:05.000 BadNoData
12:01:10.000 |60 Good, Calculated
12:01:15.000 BadNoData
12:01:20.000 |70 Good, Calculated
12:01:25.000 |80 Good, Calculated
12:01:30.000 |90 Good, Calculated
12:01:35.000 BadNoData
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A.4 TimeAverage

A.4.1 Description

The following examples demonstrate TimeAverage Aggregate scenarios. This Aggregate does
not apply to Historian 4. Processinginterval. 00:00:05, StartTime: 12:00:00, EndTime:
12:01:40

A.4.2 TimeAverage data

Historian1
Timestamp Value StatusCode Notes
12:00:00.000 BadNoData
12:00:0%.000 BadNoData /
12:00:1¢0.000 |12.500 |Good, Calculated (
12:00:1$.000 [17.500 |Good, Calculated Y NN
12:00:20.000 [22.500 |Good, Calculated /\ \
12:00:2%.000 [27.500 |Good, Calculated NI
12:00:30.000 |32.500 |UncertainDataSubNormal, Calculated N
12:00:35.000 [37.500 |UncertainDataSubNormal, Calculated < \ N
12:00:40.000 [42.500 [UncertainDataSubNormal, Calculated \ RNAN
12:00:45.000 [47.500 |UncertainDataSubNormal, Calculated L N\ N \
12:00:50.000 |52.500 |Good, Calculated X )
12:00:5%.000 |57.500 [Good, Calculated )\
12:01:00.000 [62.500 |UncertainDataSubNormal, Calculate/ ~. 2l S
12:01:0$.000 [67.500 [UncertainDataSubNormal, Calculated \ /
12:01:10.000 [72.500 [UncertainDataSubNormal, Calcuiated\~ /, /N
12:01:1$.000 [77.500 |UncertainDataSubNdrmal, Cattiated [ ] . |/
12:01:20.000 [82.500 |Good, Calculated \ \/ )
12:01:2%.000 |87.500 |Good, Calculated
12:01:30.000 |90 UncertainDataSubNoprmal, Caltulated
12:01:35$.000 |90 UncertainDataSubNérmal,Galculateth
A
A N Historian2
Timedtamp Value | ( \StatusCode Notes
12:00:00.000 [10.652 UncértajnRataSubNwermal\Calculated, Partial
12:00:05.000 [12/4891\ ood, CalcMated /
12:00:10.000 [14.565” .| Spod, Calculated
12:00:1$.000 [16.739/ |Godd\Calcwated
12:00:20.000 [18.943 \ | Gowd, Calculatedh,
12:00:25.000 [23.682 \ NGood) Calsulated/
12:00:30.000 .026 \|GBod, Calculatéd
12:00:35.000 {[29.384 NUncectainBataSubNormal, Calculated
12:00:40.000 133.889\\\.| DncertajpDataSubNormal, Calculated
12:00:4% 000 \]20 \\\\‘[UncertainDataSubNormal, Calculated
12:00:50.000_ [958 ] Gooy, Calculated
12:00:5%.000 N 52.¥50 \ | Bdod, Calculated
12:01:00.000 «|55250 \|Good, Calculated
12:01:0%$.000] 4['57.756 | Good, Calculated
12:01:10.000 60.618 UncertainDataSubNormal, Calculated
12:01:12.000 65 UncertainDataSubNormal, Calculated

12:01:20.000 70.515 UncertainDataSubNormal, Calculated
12:01:25.000 83.667 Good, Calculated

12:01:30.000 96.250 UncertainDataSubNormal, Calculated
12:01:35.000 108.750 UncertainDataSubNormal, Calculated
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Timestamp Value StatusCode Notes
12:00:00.000 10 UncertainDataSubNormal, Calculated, Partial
12:00:05.000 10 Good, Calculated
12:00:10.000 10 Good, Calculated
12:00:15.000 10 Good, Calculated
12:00:20.000 10 Good, Calculated
12:00:25.000 22 Good, Calculated
12:00:30.000 25 Good, Calculated
12:00:35.000 26 Good, Calculated
12:00:40.000 30 UncertainDataSubNormal, Calculated
12:00:45.000 34 UncertainDataSubNormal, Calculated
12:00:50.000 46 Good, Calculated
12:00:55.000 50 Good, Calculated
12:01:00.000 50 Good, Calculated
12:01:0%.000 50 Good, Calculated /
12:01:10.000 56 Good, Calculated \
12:01:15.000 [60 UncertainDataSubNormal, Calculated [dhaN
12:01:20.000 64 UncertainDataSubNormal, Calculated \L
12:01:2$.000 [78 Good, Calculated N\
12:01:30.000 90 UncertainDataSubNormal, Calculated N
12:01:35.000 |90 UncertainDataSubNormal, Calculated \\ >

A.5 |TimeAverage2

A.5.1 Description

The following examples demonstrate\Jim

scenarios. This Aggregate

does not apply to Historian 4. Processinginterv tartTime: 12:00:00, EndTime:
12:01:40.
A.5.2 T|meAverage2€a\h\(\ %
~ Historiani

Timesfamp [ Value \_ StatusCode Notes
12:00:00.000 B‘&dNoDa&\ N

12:00:0%.000 < BadNoDatd N

12:00:10.000 [12.580/ @qod, Calcliated N\

12:00:1%$.000 [17.500 { Good, CalcUla

12:00:20.000 [22.500\|Sood \Calcutated

12:00:25.000 [27.590 NGowd, Galculated

12:00:30.000 |36 UygeertainDataSubNormal, Calculated

12:00:35.000 30 UnkeftainDataSubNormal, Calculated

12:00:40.000 [\ . JRadNoData”

12:00:45Q00 K \ _N\\IBadNdData

12:00:50.000-_| 52%00\] Geod,Calculated

12:00:5%.000 [5¢.500 [\Good, Calculated
12:01:00.000__%:62.5Q0 [UncertainDataSubNormal, Calculated
12:01:0%$.000._} 67.500UncertainDataSubNormal, Calculated

12:01:10.000” |72.500 |UncertainDataSubNormal, Calculated
12:01:15-666 566 Ulluclta;llDathubNul|||n:, Catettated
12:01:20.000 |82.500 |Good, Calculated
12:01:25.000 |87.500 |Good, Calculated

12:01:30.000 |90 UncertainDataSubNormal, Calculated, Partial

12:01:35.000 BadNoData
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Historian2
Timestamp | Value StatusCode Notes
12:00:00.000 [10.652 |[UncertainDataSubNormal, Calculated, Partial
12:00:05.000 [12.391 | Good, Calculated
12:00:10.000 [14.565 | Good, Calculated
12:00:15.000 [16.739 | Good, Calculated
12:00:20.000 [18.913 | Good, Calculated
12:00:25.000 [23.682 | Good, Calculated
12:00:30.000 [27.046 | Good, Calculated
12:00:35.000 [29.273 |UncertainDataSubNormal, Calculated
12:00:40.000 |30 UncertainDataSubNormal, Calculated
12:00:45.000 [42.500 |UncertainDataSubNormal, Calculated
12:00:50.000 [49.450 | Good, Calculated
12:00:55.000 [52.750 | Good, Calculated
12:01:0.000 [55 250 [Good, Calculated

12:01:0%.000 [57.750 | Good, Calculated /

12:01:10.000 [59.800 |UncertainDataSubNormal, Calculated \

12:01:1$.000 |60 UncertainDataSubNormal, Calculated [dhaN

12:01:20.000 [73.333 [UncertainDataSubNormal, Calculated \ \L

12:01:2%$.000 [83.667 [Good, Calculated N\

12:01:30.000 |90 UncertainDataSubNormal, Calculated, Partial N

12:01:35.000 BadNoData Q N\ >

N0\

Historian3 N N /

Timestpmp |Value StatusCode \ Notes

12:00:00.000 [ 10 Good, Calculated, Partial [N )

12:00:0%.000 [ 10 Good, Calculated ~\ N/ .

12:00:1¢.000 [ 10 Good, Calculated C\\V /X

12:00:1%$.000 [ 10 Good, Calculated ) 7N 2 AU WS

12:00:20.000 [ 10 Good, Calculated \ N )

12:00:2%.000 |22 Good, Calculated

12:00:30.000 | 25 Good, Calculated )

12:00:3%.000 [ 26 Good, Calculated [~ N

12:00:40.000 Bad, Calculated NN

12:00:45.000 Bad, Calculated /~ ~_ \L \ N

12:00:50.000 | 46 Good, Calgulated( N

12:00:5%.000 | 50 Good)CalcNated ~_

N

12:01:00.000 [ 50 Good, Calgnlated  \
12:01:0%.000 [50 FGoody Calculatedh N
12:01:10.000 |56 < | Good,alculafed

12:01:1%5.000 NBagd, Calcuylated, N
12:01:20.000 B4d, Calculated ;N\
12:01:25.000 |78 Gyoy, Calsulated >
12:01:3¢.000 |90 Godd, Calcutated Partal
12:01:3%.000 BadNgData

A6 |[To

A.6.1 Description

The following examples demonsiraie Total Aggregaie scenarios. This Aggregaie does not
apply to Historian 4. Processinginterval: 00:00:05, StartTime: 12:00:00, EndTime: 12:01:40.
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A.6.2 Total data
Historian1
Timestamp | Value StatusCode Notes
12:00:00.000 BadNoData
12:00:05.000 BadNoData
12:00:10.000 | 62.500 | Good, Calculated
12:00:15.000 |87.500 | Good, Calculated
12:00:20.000 | 112.500 | Good, Calculated
12:00:25.000 | 137.500 | Good, Calculated
12:00:30.000 | 162.500 | UncertainDataSubNormal, Calculated
12:00:35.000 | 187.500 | UncertainDataSubNormal, Calculated
12:00:40.000 | 212.500 | UncertainDataSubNormal, Calculated
12:00:45.000 | 237.500 | UncertainDataSubNormal, Calculated
12:00:50.000 | 262.500 | Good, Calculated
12:00:5%.000 [ 287.500 | Good, Calculated N
12:01:00.000 | 312.500 | UncertainDataSubNormal, Calculated (
12:01:0%.000 [ 337.500 | UncertainDataSubNormal, Calculated 7N~
12:01:10.000 | 362.500 | UncertainDataSubNormal, Calculated /\ \
12:01:1%$.000 | 387.500 | UncertainDataSubNormal, Calculated <\
12:01:20.000 | 412.500 | Good, Calculated \
12:01:2$.000 | 437.500 | Good, Calculated { \N N
12:01:30.000 [450 UncertainDataSubNormal, Calculated \ AN
12:01:3%.000 [450 UncertainDataSubNormal, Calculated ) \\\\>
Historian2 / N
Times{famp [ Value StatusCode U/ Notes
12:00:00.000 [31.957 |UncertainDataSubNormal, CalculateY, Paftidl, A
12:00:0%$.000 [61.957 [Good, Calculated N N ] ) ./
12:00:10.000 [72.826 |Good, Calculated \ N N )
12:00:1%$.000 [83.696 |Good, Calculated N /
12:00:20.000 [94.565 |Good, Calculated o\
12:00:2%$.000 [118.409 [Good, Calculated [
12:00:30.000 [135.227 |[Good, Calculated \  ({ \_ /
12:00:35.000 [146.919 |UncertainDataSubNorial, Salculated
12:00:40.000 [169.444 |UncextainDatdSubNormal, Calcetatad
12:00:4%.000 [200 UncertaigDatdSubNormal,€alculated
12:00:5(.000 [247.250 [Good, Calsulated, N ~—
12:00:5%.000 [263.750 |Good, Caleutated
12:01:00.000 |[276¢250\ Gopd, Calglilatad
12:01:05.000 [288.750/] Good, Calchlated\
12:01:10.000 [303.091 JUndertalmDatasupNormal, Calculated
12:01:1%.000 [325 "\ [\IncettainDataSubNwgrial, Calculated
12:01:20.000 [352.576 NUncertalnDataSubNérmal, Calculated
12:01:2%$.000 [418.338 [Good Caltylated
12:01:30.000 {481.250\ UnicertainDataSubNormal, Calculated
12:01:3 g 54<7Qc\grtaiﬁ&afa3uwormal, Calculated
N\ Historian3
Timesftamp [Malue | D StatusCode Notes
12:00:00.000, {130 NJAcertainDataSubNormal, Calculated, Partial
12:00:0%.000, |50 Good, Calculated
12:00:10.000 |50 Good, Calculated
12:00:15.000 |50 Good, Calculated
12:00:20.000 |50 Good, Calculated
12:00:25.000 [110 Good, Calculated
12:00:30.000 [125 Good, Calculated
12:00:35.000 |130 Good, Calculated
12:00:40.000 [150 UncertainDataSubNormal, Calculated
12:00:45.000 [170 UncertainDataSubNormal, Calculated
12:00:50.000 [230 Good, Calculated
12:00:55.000 |250 Good, Calculated
12:01:00.000 |250 Good, Calculated
12:01:05.000 |250 Good, Calculated
12:01:10.000 |280 Good, Calculated
12:01:15.000 |300 UncertainDataSubNormal, Calculated
12:01:20.000 |320 UncertainDataSubNormal, Calculated
12:01:25.000 [390 Good, Calculated
12:01:30.000 [450 UncertainDataSubNormal, Calculated
12:01:35.000 |450 UncertainDataSubNormal, Calculated
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A.7 Total2

A.71 Description

The following examples demonstrate Total2 Aggregate scenarios. This Aggregate does not
apply to Historian 4. Processinginterval: 00:00:05, StartTime: 12:00:00, EndTime: 12:01:40.

A.7.2 Total2 data

Historian1

Timestamp Value StatusCode Notes
12:00:00.000 BadNoData
12:00:05.000 BadNoData
12:00:10.000 [62.500 Good, Calculated AN
12:00:15.000 [87.500 |Good, Calculated (
12:00:20.000 [112.500 [Good, Calculated A NN
12:00:2%$.000 [137.500 |Good, Calculated A \
12:00:30.000 [150 UncertainDataSubNormal, Calculated (N
12:00:3%.000 [150 UncertainDataSubNormal, Calculated \
12:00:40.000 BadNoData { NERN N
12:00:4%.000 BadNoData AN
12:00:50.000 [262.500 [Good, Calculated ) NEQOSEERN
12:00:55.000 [287.500 [Good, Calculated ) >
12:01:00.000 [312.500 [UncertainDataSubNormal, Calculated LCY '\
12:01:0%.000 [337.500 [UncertainDataSubNormal, Calculated’ \
12:01:10.000 [362.500 [UncertainDataSubNormal, Calculated  ( /
12:01:1$.000 [387.500 [UncertainDataSubNormal, Calcdlated ~ /. AN
12:01:20.000 [412.500 [Good, Calculated AN N S J
12:01:25.000 [437.500 |Good, Calculated \_ N L N
12:01:30.000 [0.090 UncertainDataSubNormal, Saltulated, Rartial
12:01:3%.000 BadNoData

( (@N >

\__ Histortian2
Timesfamp | Value N [ statusCode—  ~ Notes

12:00:00.000 [31.957 |UncertainDataSupNormal)}Galculatdd, Partial
12:00:0%.000 [61.957 [Godd, Calculated ~—_"
12:00:10.000 [72.826_ | Good, Calcitated

12:00:1$.000 [83.896 \| Good, Caldulated

12:00:20.000 [94.565 | Govd, CalculatedN

12:00:2%$.000 [118.409/] GoadY Calgulated. \_~

12:00:30.000 [135.22°A NGood\ Calsulated

12:00:35.000 [146.864 \UhcertaigDataSublormal, Calculated
12:00:40.000 |66 Nnc&ttainBataSubNormal, Calculated
12:00:45.000 {85 UNcertainDataSubNormal, Calculated
12:00:50.00Q [247.250 [ Good, Caicuiated

12:00:5% 800 263.758.\Good\ Calculated

12:01:00.00Q_ | 27625Q [Sood Calculated

12:01:0%.000 1R88.750 \Good, Calculated

12:01:10.000 }299<_  [UncertainDataSubNormal, Calculated
12:01:1%.000. (1120 “UncertainDataSubNormal, Calculated
12:01:20.000, [ 146.667 | UncertainDataSubNormal, Calculated
12:01: 000 1418 333 | Good Calculated

12:01:30.000 [0.090 UncertainDataSubNormal, Calculated, Partial
12:01:35.000 BadNoData

NIN[= 2O
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Historian3
Timestamp |Value StatusCode Notes
12:00:00.000 | 30 Good, Calculated, Partial
12:00:05.000 |50 Good, Calculated
12:00:10.000 | 50 Good, Calculated
12:00:15.000 |50 Good, Calculated
12:00:20.000 |50 Good, Calculated
12:00:25.000 | 110 Good, Calculated
12:00:30.000]125 Good, Calculated
12:00:35.000 | 130 Good, Calculated
12:00:40.000 Bad, Calculated
12:00:45.000 Bad, Calculated
12:00:50.000]230 Good, Calculated
12:00:55.000 | 250 Good, Calculated
12:01:0Q.000 [ 250 Goaod, Calculated
12:01:0%.000 | 250 Good, Calculated /
12:01:1¢.000 | 280 Good, Calculated \
12:01:1$.000 Bad, Calculated [dhaN
12:01:20.000 Bad, Calculated \L
12:01:2%$.000[390 [Good, Calculated N\
12:01:30.000 | 0.090 | Good, Calculated, Partial N
12:01:35.000 BadNoData Q N\ >
N
A.8 [Minimum
A.8.1 Description

The follJowing examples demonstrate
apply t¢ Historian 4. Processinglnterva

arios. This Aggregate dpes not

e712:00:00, EndTime: 12:01:40.

A.8.2 Minimum data
( Historiang

Timesthmp [Value StatusCodel ) Notes
12:00:00.000 [ 10 Good Calculated, Partia\. ~—
12:00:16.000[20 | :Good, Caltulated,
12:00:32.000 /|BadNobata
12:00:4$.000 |50 G6od, Salculated \
12:01:04.000 BadNoRarfa
12:01:20.000 [80 [ Good, Paxtial
12:01:36.000 BayNdData /

\ NN\ Historian2
Times{afmp WalueY \ StatusCode Notes
12:00:00.000._| 10\ 4G ond, Calculated, Partial
12:00:16.000 12Q )" | Gyod, Calculated
12:00:32.000 {30 UndertainDataSubNormal, Calculated
12:00:4$.000_ |40 P6dod
12:01:04.000, | 60 UncertainDataSubNormal, Calculated
12:01:20.000 70 f‘nnr'l’ PQ'I‘II'Q"DI‘I‘ Partial
12:01:36.000 BadNoData

Historian3

Timestamp | Value StatusCode Notes
12:00:00.000 |10 Good, Calculated, Partial
12:00:16.000 |20 Good, Calculated
12:00:32.000 |30 UncertainDataSubNormal, Calculated
12:00:48.000 |40 Good
12:01:04.000 |60 UncertainDataSubNormal, Calculated
12:01:20.000 |70 Good, Calculated, Partial
12:01:36.000 BadNoData
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A.9 Maximum
A.9.1 Description

The following examples demonstrate Maximum Aggregate scenarios. This Aggregate does not
apply to Historian 4. Processinginterval: 00:00:16, StartTime: 12:00:00, EndTime: 12:01:40.

A.9.2 Maximum data
Historian1
Timestamp |Value StatusCode Notes
12:00:00.000 |10 Good, Calculated, Partial
12:00:16.000 |30 Good, Calculated
12:00:32.000 BadNoData AN
12:00:48.000 |60 Good, Calculated (
12:01:04.000 BadNoData A NN
12:01:20.000 |90 Good, Calculated, Partial /\ \
12:01:36.000 BadNoData < \\ \
Historian2 \ AN
Timestamp |Value StatusCode Vd N\ X  Notes
12:00:00.000 [10 Good, Calculated, Partial N\ N D
12:00:16.000 [ 25 Good, Calculated DN
12:00:32.000 [ 30 UncertainDataSubNormal, Calculated  / \
12:00:4$.000 |50 Good, Calculated (/]
12:01:04.000 [ 60 UncertainDataSubNormal, Calculated \ \_1 /. A
12:01:20.000 [ 90 Good, Calculated, Partigl’ (Y 7
12:01:36.000 BadNoData N \ &\_/)
[ Historiag3
Timesfamp [ Value StatusGode( \_ / Notes
12:00:00.000 [10 Good, Zalculated;Rartial N\
12:00:14.000 |25 Good,Calcttated ~ \/
12:00:32.000 |30 UneertainDataSubNormah(Calculated
12:00:4$.000 |50 Gdod\Calconlated | ~—
12:01:04.000 [60 UrcertainDataSubNerma|, Caleulated
12:01:20.000 |90 MGoox, Calculated, Partial
12:01:3¢.000 ‘BadNoData N
A.10
A.10.1
The fo 5. This
Aggreg :00:00,
EndTime: 12:01:40.

A.10.2 MinimumActualTime data
Historian1
Timestamp |Value StatusCode Notes
12:00:10.000 |10 Good, Partial
12:00:20.000 |20 Good
12:00:32.000 BadNoData
12:00:50.000 | 50 Good
12:01:04.000 BadNoData
12:01:20.000 |80 Good, Partial
12:01:36.000 BadNoData
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Historian2
Timestamp |Value StatusCode Notes
12:00:02.000 |10 Good, Partial
12:00:25.000 | 20 Good
12:00:39.000 |30 UncertainDataSubNormal
12:00:48.000 |40 Good
12:01:12.000 |60 UncertainDataSubNormal
12:01:23.000 |70 Good, Partial
12:01:36.000 BadNoData
Historian3
Timestamp Value StatusCode Notes
12:00:02.000 |10 Good, Partial
12:00:25.000 20 Goaod
12:00:39.000 |30 UncertainDataSubNormal /
12:00:4$.000 [40 Good \
12:01:12.000 |60 UncertainDataSubNormal [ aN
12:01:23.000 |70 Good, Partial \ \
12:01:34.000 BadNoData \ \>
A.11 [MaximumActualTime

A111

The fgllowing examples demonstra
Aggregate does not apply to Historiari 4.
EndTime: 12:01:40.

Description

@0:0:16, StartTime: 12:00:00,

Aggregate scenario§. This

A.11.2 MaximumActualTime data
4 /> _\_Historian1
Timestamp [ Value StatusCoden v\ — \J Notes
12:00:1¢.000 [10 Gpqd, Pattial©  ~_ )
12:00:30.000 |30 Gloodh \
12:00:32.000 BadNoData, N
12:01:00.000 [60< Gogd <
12:01:04.000 BadNoRata
12:01:30.000 [90 GoOd, Paxtial N\
12:01:36.000 BadNoRata D
WaY > Historian2
Timestamp. [\Value N\ StatusCode Notes
12:00:02000 B _N\\\Good,\Partial
12:00:28.000~_[ 25—\ Goqd /
12:00:39.000 [8Q UncertainDataSubNormal
12:00:5%.000,-:50 Good
12:01:12.000~_| 60 YUncertainDataSubNormal
12:01:30.000” |90 Good, Partial
12:01:36-666 BadNobData
Historian3
Timestamp Value StatusCode Notes
12:00:02.000 |10 Good, Partial
12:00:28.000 |25 Good
12:00:39.000 |30 UncertainDataSubNormal
12:00:52.000 |50 Good
12:01:12.000 |60 UncertainDataSubNormal
12:01:30.000 |90 Good, Partial
12:01:36.000 BadNoData
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A.12 Range
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- 71 -

Description

The following examples demonstrate Range Aggregate scenarios. This Aggregate does not
apply to Historian 4. Processinginterval: 00:00:16, StartTime: 12:00:00, EndTime: 12:01:40.

A.12.2 Range data
Historian1
Timestamp Value StatusCode Notes
12:00:00.000 0 Good, Calculated, Partial
12:00:16.000 10 Good, Calculated
12:00:32.000 BadNoData AN
12:00:44.000 [10 Good, Calculated (
12:01:04.000 BadNoData A NN
12:01:20.000 10 Good, Calculated, Partial /\ \
12:01:36.000 BadNoData < \\ \
Historian2 \ AN
Timegtamp Value StatusCode 7 NEDNN Notes
12:00:00.000 0 Good, Calculated, Partial N\ N D
12:00:1¢.000 5 Good, Calculated DN
12:00:32.000 0 UncertainDataSubNormal, Calculated \
12:00:4$.000 10 Good, Calculated (/]
12:01:04.000 0 UncertainDataSubNormal, Calculated” /
12:01:20.000 20 Good, Calculated/Partial /N N [/ 7
12:01:3¢.000 BadNoData N N \ &\_/)
[ Historiag3
Timetamp Value Statu§Coue / Notes
12:00:00.000 0 Gobd\Calcutated, Rart|é1\ N\
12:00:16.000 5 Good, Caléulated
12:00:32.000 0 N.UncactainDatgSubNogmal, Calcu)ated
12:00:4$.000 10 | [ Bood, Calculdted\. ~—
12:01:04.000 0 Un&ertainDataSybNermal\Calculated
12:01:20.000 20 \ ood, Zalcilated\Partial
12:01:3¢.000 adNoDatar \\
A.13 |Minimtin
A.13.1
The followingxg es demonstrate Minimum2 Aggregate scenarios. This Aggregale does
not apply to-Hist 4. Processinginterval: 00:00:16, StartTime: 12:00:00, EndTime:
12:01:40.
A.13.2 Minimum2 data
Historian1
Timestamp Value StatusCode Notes
12:00:00.000 10 UncertainDataSubNormal, Calculated, Partial
12:00:16.000 16 UncertainDataSubNormal, Interpolated
12:00:32.000 30 UncertainDataSubNormal, Interpolated
12:00:48.000 50 UncertainDataSubNormal, Calculated
12:01:04.000 64 UncertainDataSubNormal, Interpolated
12:01:20.000 80 UncertainDataSubNormal, Partial
12:01:36.000 BadNoData
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Historian2

Timestamp Value StatusCode Notes
12:00:00.000 10 UncertainDataSubNormal, Calculated, Partial
12:00:16.000 16.087 |Good, Interpolated
12:00:32.000 26.818 |UncertainDataSubNormal, Interpolated
12:00:48.000 |40 Good
12:01:04.000 56 UncertainDataSubNormal, Interpolated
12:01:20.000 70 UncertainDataSubNormal, Calculated, Partial
12:01:36.000 BadNoData

Historian3

Timestamp Value StatusCode Notes
12:00:00.000 |10 Good, Calculated, Partial
12:00:16.000 10 Gaood Interpaolated

12:00:32.000 |25 Good, Interpolated /
12:00:4$.000 [40 Good \
12:01:04.000 |50 Good, Interpolated [ aN
12:01:20.000 |70 Good, Calculated, Partial \ \
12:01:36.000 BadNoData \\ v
A.14 [Maximum2
A.14.1 Description
The following examples demonstrate . This Aggregate does
not apply to Historian 4. Processifgl 12:00:00, EndTime:

12:01:40.
A.14.2 Maximum2 data
4 /™~ _\_Historian1

Timegtamp | Value ‘StatusCodd Notes
12:00:00.000 [16 PcertdinDataSpybNormal, Yaterpoldted, Partial
12:00:16.000 |30 UncertainRataSibNormalNCalcutated, MultipleValues
12:00:32.000 |30 NncertainRataSubNormal, Interpolated
12:00:48.000 |64 | UdcertainDataSubNoxmah Jrterpolated
12:01:04.000 |80 WnterfainDataSubNormal, Calculated
12:01:20.000 [90 _<{[UnsertainDataSukNerpfal, Calculated, Partial
12:01:36.000 \ PBadNeDats’ D

\ > Historian2

Timestamp. [\ Value StatusCode Notes
12:00:0000 “\15.08%\]UncextainDataSubNormal, Interpolated, Partial
12:00:16.000~_| 26:848\ | Bqod/ Interpolated
12:00:32.000 [4Q UncertainDataSubNormal, Calculated
12:00:48.000 .56 ,Good, Interpolated
12:01:04.000._/| 60 UncertainDataSubNormal, Calculated
12:01:20.000” |90 UncertainDataSubNormal, Calculated, Partial
12:01:36-666 BadiNoData

Historian3

Timestamp Value StatusCode Notes
12:00:00.000 |10 Good, Calculated, Partial
12:00:16.000 |25 Good, Calculated
12:00:32.000 |30 Good, Calculated
12:00:48.000 |50 Good, Calculated
12:01:04.000 |60 Good, Calculated
12:01:20.000 |90 Good, Calculated, Partial
12:01:36.000 BadNoData
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A.15 MinimumActualTime2

A.151

The following examples demonstrate MinimumActualTime2 Aggregate scenarios.

Description

This

Aggregate does not apply to Historian 4. Processinginterval: 00:00:16, StartTime: 12:00:00,
EndTime: 12:01:40.

A.15.2 MinimumActualTime2 data
Historian1
Timestamp Value StatusCode Notes
12:00:10.000 10 UncertainDataSubNormal, Partial
12:00:16.000 16 UncertainDataSubNormal, Interpolated [/
12:00:32.000 30 UncertainDataSubNormal, Interpolated (
12:00:50.000 |50 UncertainDataSubNormal Y NN
12:01:04.000 [64 UncertainDataSubNormal, Interpolated "\ \
12:01:20.000 |80 UncertainDataSubNormal, Partial N\
12:01:34.000 BadNoData \ \\\ \)
Historian2 { NN \
Timedtamp Value StatusCode NAN  Notes
12:00:02.000 [10 UncertainDataSubNormal, Partial MIRN
12:00:14.000 16.087 | Good, Interpolated N >
12:00:32.000 [26.818 [UncertainDataSubNormal, Interpalated \ /
12:00:4$.000 [40 Good (. \\V" /1 X
12:01:04.000 [56 UncertainDataSubNormal, Ifetpolated [ )
12:01:23.000 [70 UncertainDataSubNormak, Partial \ \¢ )
12:01:3¢.000 BadNoData
VN
\  HRistorian3\
Timedtamp [ Value . StatusCode \ Notes
12:00:02.000 [10 Goody Partial( ~ v
12:00:16.000 |10 Gwod, nterpdlated. )
12:00:32.000 |25 Good, Jrterpolathd
12:00:48.000 |40 Good  \L N
12:01:04.000 [50 GQod, Interpolated "\
12:01:23.000 |70 LGodd, Partial N\
12:01:36.000 {|BatilNoData ., \\_\_
A.16
A.16.1
The fd . This
Aggregate does not apply to Historian 4. Processinginterval: 00:00:16, StartTime: 12:00:00,
EndTime:+12:01:40.

A.16.2 MaximumActualTime2 data
Historian1
Timestamp Value StatusCode Notes
12:00:15.999 16 UncertainDataSubNormal, Interpolated, Partial
12:00:30.000 30 UncertainDataSubNormal, MultipleValues
12:00:32.000 30 UncertainDataSubNormal, Interpolated
12:01:03.999 64 UncertainDataSubNormal, Interpolated
12:01:19.999 80 UncertainDataSubNormal, Interpolated
12:01:30.000 90 UncertainDataSubNormal, Partial
12:01:36.000 BadNoData
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Historian2
Timestamp Value StatusCode Notes
12:00:15.999 16.087 UncertainDataSubNormal, Interpolated, Partial
12:00:31.999 26.818 Good, Interpolated
12:00:47.999 40 UncertainDataSubNormal, Interpolated
12:01:03.999 56 Good, Interpolated
12:01:12.000 60 UncertainDataSubNormal
12:01:30.000 90 UncertainDataSubNormal, Partial
12:01:36.000 BadNoData
Historian3
Timestamp Value StatusCode Notes
12:00:02.000 10 Good, Partial
12:00:28.000 25 Good
12:00:39.000 [30 Good /
12:00:52.000 |50 Good \
12:01:12.000 [60 Good [ aN
12:01:30.000 |90 Good, Partial \ \
12:01:36.000 BadNoData \

A.17 [Range2

A171 Description

The following examples demonstrate

apply t¢ Historian 4. Processinginteryal:

AA17.2 Range2 data

This Aggregate dpes not

‘00:00, EndTime: 12:01:40.

\  Histariank /

Timdstamp Value \_ StatusCode Notes
12:00:00.000 6 OncertainDataSubNogmal, €alcwlatéd, Partial
12:00:16.000 14 UncertainDataSubNwefmal, Calcylated
12:00:32.000 0 | TMngertainDataSpNormal, Galculated
12:00:4$.000 14~ (JUncertainDataSghNormak_Calculated
12:01:04.000 46 \\ }UncertdinDataSubNormat, Calculated
12:01:20.000 N NJUncertaigpDataSubNgrmal, Calculated, Partial
12:01:36.000 (< NBY¥dNoPata A~
\ Historian2
TimgstampS | “Malue-\ S StatusCode Notes
12:00:00.000_ \ [6.087~\.7 \UncéxtdinDataSubNormal, Calculated, Partial
12:00:164000 10831 §ood, Calculated
12:00:32.000_ 33182 UhcertainDataSubNormal, Calculated
12:00:4$.000 16\ YGood, Calculated
12:01:04.000 > [UncertainDataSubNormal, Calculated
12:01:2(.000 20 UncertainDataSubNormal, Calculated, Partial
12:01:36.000 BadNoData
Historian3
Timestamp Value StatusCode Notes

12:00:00.000 0

Good, Calculated, Partial

12:00:16.000 15

Good, Calculated

12:00:32.000 5

Good, Calculated

12:00:48.000 10

Good, Calculated

12:01:04.000 10

Good, Calculated

12:01:20.000 20

Good, Calculated, Partial

12:01:36.000

BadNoData
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A.18 AnnotationCount

A.18.1 Description

The following examples demonstrate AnnotationCount Aggregate scenarios. This Aggregate
does not apply to current values, since annotations are features of historical data.
Processinglinterval: 00:01:00, StartTime: 12:00:00, EndTime: 12:01:40.

A.18.2 AnnotationCount data

Historian1
Timestamp Value StatusCode Notes
12:00:00.000 3 Good, Calculated
12:01:00.000 1 Good, Calculated /
N A
Historian2 /\ \
Timdstamp Value StatusCode Notes N
12:00:00.000 0 Good, Calculated
12:01:00.000 0 Good, Calculated < \\ SN

A.19 |Count

A.19.1 Description

The fqllowing examples demonstra
00:00:16, StartTime: 12:00:00, EndTimex12:8] 3

gnarios. Processinginterval.

A.19.2 Count data

Q [ Histeriang /

Timeskamp | Value | p N StatusCode ) Notes
12:00:00.000 |1 Gpow, Calsulated, Pactiah\ ~—_"
12:00:1¢.000 |2 Gbod, Calcutated
12:00:32.000 / \Bady ’ /
12:00:48.000 |2 Good, Calcated\
12:01:04.000 [0 UndertatnDataStubNormaf, Calculated
12:01:20.000 |2 A\ [Good\Caltuldted, Pgrtial
12:01:36.000 < NBadNoData /

\ NN Historian2

Timeskamp ] Val \ StatusCode Notes

12:00:00.000. | DNYO\[Sqod, Falculated, Partial
\3

12:00:16.000 ™2 NGood Calculated
12:00:32.000 «1 UncertainDataSubNormal, Calculated
12:00:4$.0000 |2 Good, Calculated
12:01:04.000, |1 UncertainDataSubNormal, Calculated
12:01:20.000 3 Good_Calculated Partial
12:01:36.000 BadNoData

Historian3

Timestamp Value StatusCode Notes

12:00:00.000 |1 Good, Calculated, Partial
12:00:16.000 |2 Good, Calculated
12:00:32.000 Bad
12:00:48.000 |2 Good, Calculated
12:01:04.000 |1 Good, Calculated
12:01:20.000 |3 Good, Calculated, Partial

12:01:36.000 BadNoData
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Historian4
Timestamp Value StatusCode Notes
12:00:00.000 1 Good, Calculated, Partial
12:00:16.000 |2 Good, Calculated
12:00:32.000 |1 UncertainDataSubNormal, Calculated
12:00:48.000 |2 Good, Calculated
12:01:04.000 |1 UncertainDataSubNormal, Calculated
12:01:20.000 |3 Good, Calculated, Partial
12:01:36.000 BadNoData

A.20 DurationIinStateZero

A.20.1 Description

The following examples demonstrate DurationinStateZero Ag
Aggregate only applies to Historian 4. Processinginterval. 00:0Q:
EndTime: 12:01:40.

io$. The
:00:00,

A.20.2 DurationIinStateZero data (\
Historian4 N X
Timedtamp | Value StatusCode )\ Notes
12:00:00.000 0 UncertainDataSubNormal, Calculated Paytia|
12:00:14.000 3000 Good, Calculated
12:00:32.000 |0 UncertainDataSubNormal, Calcu(atéq\/ 7, X
12:00:48$.000 [12000 |Good, Calculated 2~ AU
12:01:04.000 [13000 UncertamDataSubl\]‘&[mal, Cétqulateki \y, )
12:01:20.000 [4000 UncertainDataSubNortal, Calctated\Partiak___|
12:01:36.000 BadNoData —

A.21 |DurationinStateN

A.21.1 Descris'o
The fpllowing

Procegsinginterv,

DurationInStateNonZero Aggregate scegnarios.
me: 12:00:00, EndTime: 12:01:40.

A.21.2( Durati

Historian4
Timestamp \] Valte \ StatusCode Notes

12:00:00.000_ [°MQ00\ NIncertainDataSubNormal, Calculated, Partial

12:00:16.000 43000 \ Good, Calculated

12:00:32.000 «|-tD000 |WncertainDataSubNormal, Calculated

12:00:48.000 4000 Good, Calculated

12:01:04.000 0 UncertainDataSubNormal, Calculated
12:01:20Q.000 3001 UncertainDataSubNaormal Calculated Partial
12:01:36.000 BadNoData

A.22 NumberOfTransitions

A.22.1 Description

The following examples demonstrate NumberOfTransitions Aggregate scenarios.
Processinglinterval: 00:00:05, StartTime: 12:00:00, EndTime: 12:01:40.
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A.22.2 NumberOfTransitions data
Historian1
Timestamp Value StatusCode Notes
12:00:00.000 |0 Good, Calculated, Partial
12:00:16.000 |2 Good, Calculated
12:00:32.000 Bad
12:00:48.000 |2 Good, Calculated
12:01:04.000 1 UncertainDataSubNormal, Calculated
12:01:20.000 1 Good, Calculated, Partial
12:01:36.000 BadNoData
Historian2
Timesgamp: Vatde StatusCode Notes—
12:00:00.000 |0 Good, Calculated, Partial ([
12:00:1¢.000 |2 Good, Calculated AN
12:00:32.000 |1 UncertainDataSubNormal, Calculated RS (
12:00:48$.000 |2 Good, Calculated 7\
12:01:04.000 1 UncertainDataSubNormal, Calculated
12:01:2¢0.000 |3 Good, Calculated, Partial \
12:01:36.000 BadNoData \ N\ )
NN
Historian3 N
Timestamp | Value StatusCode / \ Notes
12:00:00.000 [0 Good, Calculated, Partial ( N /
12:00:16.000 |2 Good, Calculated N\ I
12:00:32.000 Bad \ Y NS
12:00:4$.000 |2 Good, Calculated < N C NN
12:01:04.000 |1 Good, Calculated \ J
12:01:20.000 |3 Good, Calculated, Partidl
12:01:36.000 BadNoData \)
< [ \_Historjand >
Timestamp | Value \lStatusCode: \ Notes
12:00:00.000 |0 daqd Calculated, Rartialkd J
12:00:16.000 |2 Goody\Calculated\
12:00:32.000 |0 UhgertainDataSubNermal, Catculated
12:00:48$.000 |1 N\ Gdod, Calsulated.
12:01:04.000 |0 VUhcertainDataSUbNormai, Calculated
12:01:20.000 [3 AN Goou, Caigulated Rarxtal
12:01:36.000 ¢ \|BadNoRata )
A.23 a
A.23.1 Des tio
The fgllowing examples demonstrate Start Aggregate scenarios. Processinginterval.
00:00:16,-StartTime: 12:00:00_EndTime: 12:01:40
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A.23.2 Start data
Historian1
Timestamp Value StatusCode Notes
12:00:10.000 10 Good, Partial
12:00:20.000 |20 Good
12:00:40.000 Bad
12:00:50.000 |50 Good
12:01:10.000 |70 Uncertain
12:01:20.000 |80 Good, Partial
12:01:36.000 BadNoData
Historian2
Timesgamp Vatue StatusGode Netes
12:00:02.000 |10 Good, Partial ([
12:00:2$.000 |20 Good AN
12:00:39.000 |30 Good N (
12:00:4$.000 |40 Good 7\
12:01:12.000 [60 Good N\
12:01:23.000 |70 Good, Partial N\
12:01:36.000 BadNoData \\ \ \\ )
Historian3 AN T\
Timestamp | Value StatusCode / Notes
12:00:02.000 [10 Good, Partial [ () /
12:00:2%.000 |20 Good ~\ >/ K
12:00:39.000 |30 Good \Y /[N S
12:00:4$.000 |40 Good < { C Ao
12:01:12.000 |60 Good \ X J
12:01:23.000 |70 Good, Partial N
12:01:36.000 BadNoData / \)
A.24 [End
A.24.1 Descr'@n
The following e , End Aggregate scenarios. Processinginterval:
00:00:16, StartTine: jimre: 12:01:40.
A.24.2 EW
N\ Historian1
Timesktdmp \  StatusCode Notes
12:00:10.000~_| 10\¢\ Goqd APartial
12:00:30.000 [3Q "Good
12:00:40.000 Bad
12:01:00.000\_] 60 Good
12:01:10.000” |70 Uncertain
12:01:3076660 EAY) Sood;Partiat
12:01:36.000 BadNoData
Historian2
Timestamp Value StatusCode Notes
12:00:02.000 |10 Good, Partial
12:00:28.000 |25 Good
12:00:42.000 Bad
12:00:52.000 |50 Good
12:01:17.000 |70 Uncertain
12:01:30.000 |90 Good, Partial
12:01:36.000 BadNoData
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Historian3

Timestamp Value StatusCode Notes
12:00:02.000 |10 Good, Partial
12:00:28.000 |25 Good
12:00:42.000 Bad
12:00:52.000 |50 Good
12:01:17.000 |70 Uncertain
12:01:30.000 |90 Good, Partial
12:01:36.000 BadNoData

A.25 StartBound

A.25.1 Description
The following examples demonstrate StartBound Aggregate scenatrj terval:
00:00:16, StartTime: 12:00:00, EndTime: 12:01:40.
A.25.2 StartBound data
Historian1 ’ NN \

Timeskamp [ Value StatusCode N\ ONotes
12:00:00.000 BadNoData, Partial \
12:00:14.000 |16 Good, Interpolated N
12:00:32.000 |30 UncertainDataSubNormal, Interpolatei  { /

12:00:48.000 BadNoData (\\"/. AN

12:01:04.000 |64 UncertainDataSubNormal, InterpNated [/ )

12:01:20.000 [80 Good, Partial N\ N N \ )

12:01:36.000 BadNoData /

\  Histarian2, /

Timestamp | Value StatusCode Notes
12:00:00.000 BadNoData, Partial ~

12:00:16.000 [16.087 |®ood, Wterpdlated )

12:00:32.000 [26.818 |[Good, Jaterpolated N

12:00:4$.000 |40 Good

12:01:04.000 |56 \| Good, Interpolated

12:01:20.000 adNoDatay Partral

12:01:36.000 (\Ba\t%bata A

N\ Historian3

Timestamp < Value Y ~\ S StatusCode Notes
12:00:00.00Q_ NRadNoData,/Partial

12:00:16400 N 1§ Good\Interpolated

12:00:32.000. | 253 /\| Gaod, Interpolated

12:00:4$.000 140 )© NGood

12:01:04.000 _«-50 Good, Interpolated

12:01:2(.000 lBadNoData, Partial

12:01:36.000 BadNoData
A.26 EndBound
A.26.1 Description
The following examples demonstrate End Aggregate scenarios. Processinglinterval.

00:00:16, StartTime: 12:00:00, EndTime: 12:01:40.
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A.26.2 EndBound data
Historian1
Timestamp Value StatusCode Notes
12:00:00.000 |16 Good, Calculated, Partial
12:00:16.000 |30 UncertainDataSubNormal, Calculated
12:00:32.000 BadNoData
12:00:48.000 (64 UncertainDataSubNormal, Calculated
12:01:04.000 |80 Good, Calculated
12:01:20.000 BadNoData, Partial
12:01:36.000 BadNoData
Historian2
Timestamp Value StatusCode Notes
12:00:00.000 [16.087 |Good, Calculated, Partial N
12:00:16¢.000 |[26.818 |Good, Calculated (
12:00:32.000 |40 Good, Calculated N~
12:00:484.000 |56 Good, Calculated /\ \
12:01:04.000 BadNoData N\ o
12:01:20.000 BadNoData, Partial \
12:01:3¢.000 BadNoData \\\ N
N\ XQ \
Historian3 A\ N )
Timestamp | Value StatusCode DN Notes
12:00:00.000 [10 Good, Calculated, Partial / \
12:00:14.000 |25 Good, Calculated U/
12:00:32.000 |40 Good, Calculated (\\"/
12:00:4$.000 |50 Good, Calculated /N ) ] V. /
12:01:04.000 BadNoData N\ N \ \ )
12:01:20.000 BadNoData, Partial
12:01:36.000 BadNoData \>
A.27 |Delta j

A.27 1 Descriiio
The fqllowing e

Delta Aggregate scenarios.

Processinglinterval.

00:00:16, StartTi «: 12:01:40.
A.27.2| Dejtada

\ N Historian1

Timeskamp\] Valde '\ * StatusCode Notes
12:00:00.080 [0\\¢2. \\['Sood, ¥alculated, Partial
12:00:16.000 N 10"  \Good/ Calculated
12:00:32.000 .0 BadNoData
12:00:4$.000 10 ood, Calculated
12:01:04.000,7|0 UncertainDataSubNormal, Calculated
12:01:20.000__ |10 Good, Calculated, Partial
12:01:36.000 BadNoData
Historian2
Timestamp Value StatusCode Notes

12:00:00.000 |0 Good, Calculated, Partial
12:00:16.000 |5 Good, Calculated
12:00:32.000 |0 UncertainDataSubNormal, Calculated
12:00:48.000 |10 Good, Calculated
12:01:04.000 |0 UncertainDataSubNormal, Calculated
12:01:20.000 |20 Good, Calculated, Partial
12:01:36.000 BadNoData
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Historian3
Timestamp Value StatusCode Notes
12:00:00.000 |0 Good, Calculated, Partial
12:00:16.000 |5 Good, Calculated
12:00:32.000 |0 UncertainDataSubNormal, Calculated
12:00:48.000 |10 Good, Calculated
12:01:04.000 |0 UncertainDataSubNormal, Calculated
12:01:20.000 |20 Good, Calculated, Partial
12:01:36.000 BadNoData

A.28 DeltaBounds

A.28.1 Description

The following examples demonstrate DeltaBounds Aggregate scenarids. Processinglinterval.
00:00:16, StartTime: 12:00:00, EndTime: 12:01:40.

A.28.2 DeltaBounds data

Historian1 ’

Timestamp [ Value StatusCode N\ M ) Notes
12:00:00.000 BadNoData, Partial 1\
12:00:164.000 |14 UncertainDataSubNormal, Calculated / N
12:00:3%.000 BadNoData O/
12:00:48.000 BadNoData (\\"/. AN
12:01:04.000 [16 UncertainDataSubNormal, CalefMatedY [N/ ) |
12:01:20.000 BadNoData, Partial \_ N \
12:01:36.000 BadNoData /

\  Histarian2, /

Timestamp | Value ‘StatusCode Notes
12:00:00.000 BadNoData, Partial ~
12:00:16.000 [10.731 [Good, Calculated_ )
12:00:32.000 [13.182 |Good, Qalgulatel N
12:00:48.000 [16 Good) Calcated
12:01:04.000 ¢ \|BadNoData
12:01:20.000 adNoData, Partial
12:01:36.000 (\Bésu%b@ta A
N\ Historian3
Timestamp < Value Y ~\ S StatusCode Notes
12:00:00.00Q_ NRadNoData,/Partial
12:00:164000 N 1% Good\Calculated

12:00:32.000. | 15N /\| Gaod, Lalculated
12:00:4$.000 O )° [NGood. Calculated

12:01:04.000 BadNoData
12:01:2(.000 BadNoData, Partial
12:01:36.000 BadNoData

A.29 DurationGood

A.29.1 Description

The following examples demonstrate DurationGood Aggregate scenarios. Duration values are
in milliseconds. Processinginterval: 00:00:16, StartTime: 12:00:00, EndTime: 12:01:40.
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A.29.2 DurationGood data
Historian1
Timestamp Value StatusCode Notes
12:00:00.000 |6000 Good, Calculated, Partial
12:00:16.000 |16000 |[Good, Calculated
12:00:32.000 |0 Good, Calculated
12:00:48.000 [14000 [Good, Calculated
12:01:04.000 |0 Good, Calculated
12:01:20.000 |10001 |Good, Calculated, Partial
12:01:36.000 BadNoData
Historian2
Timestamp Value StatusCode Notes
12:00:00.000 [14000 |Good, Calculated, Partial N
12:00:1¢.000 [16000 |[Good, Calculated (
12:00:32.000 [10000 |Good, Calculated N~
12:00:4$.000 |16000 |Good, Calculated /\ \
12:01:04.000 [13000 [Good, Calculated RN e
12:01:20.000 | 7001 Good, Calculated, Partial \
12:01:3¢.000 BadNoData { \\\ N
O\
Historian3 A\ N )
Timeskamp [ Value StatusCode Y \ Notes
12:00:00.000 [14000 |Good, Calculated, Partial / \
12:00:16.000 [16000 |Good, Calculated U/
12:00:32.000 [10000 |Good, Calculated (\\"/
12:00:48$.000 [16000 |Good, Calculated /N ) ] N
12:01:04.000 [13000 |Good, Calculated "\ N \ \ )
12:01:20.000 [7001 Good, Calculated, Partial /
12:01:36.000 BadNoData
(\ >
\__Historian4
Timestamp | Value N\ [ Sstatus€ode™~— \ Notes
12:00:00.000 [14000 [ Gpod, Calculdted,Partial )
12:00:16.000 [16000 |Good, Calsulated,
12:00:32.000 [10008, |Good, Calsutated
12:00:4$.000 [16900 \ Gopd, Calgulated
12:01:04.000 [13000 ] Good, Calchated\
12:01:20.000 [7001 Govd, Caloulatedy Partial
12:01:36.000 /\RadNvDat: N
A.30
A.30.1
The foljowihg exampies demonstrate DurationBad Aggregate scenarios. Processinginterval.
00:00:16y.StartTime: 12:00:00, EndTime: 12:01:40.

A.30.2 DurationBad data
Historian1
Timestamp Value StatusCode Notes

12:00:00.000 10000 |Good, Calculated, Partial

12:00:16.000 |0 Good, Calculated

12:00:32.000 |8000 Good, Calculated

12:00:48.000 |2000 Good, Calculated

12:01:04.000 |0 Good, Calculated

12:01:20.000 |0 Good, Calculated, Partial

12:01:36.000

BadNoData
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Historian2
Timestamp Value StatusCode Notes
12:00:00.000 [2000 Good, Calculated, Partial
12:00:16.000 |0 Good, Calculated
12:00:32.000 |6000 Good, Calculated
12:00:48.000 |0 Good, Calculated
12:01:04.000 | 3000 Good, Calculated
12:01:20.000 |[3000 Good, Calculated, Partial
12:01:36.000 BadNoData
Historian3
Timestamp Value StatusCode Notes
12:00:00.000 | 2000 Good, Calculated, Partial
12:00:16.000 0 Goaod _Calculated
12:00:32.000 |6000 Good, Calculated /
12:00:4$.000 |0 Good, Calculated \
12:01:04.000 [3000 |Good, Calculated [ aN
12:01:20.000 [3000 |Good, Calculated, Partial \ \
12:01:36.000 BadNoData \\ x
Historian4 NEERA SN
Timestamp | Value StatusCode (S A Notes
12:00:00.000 [2000 |Good, Calculated, Partial NN /
12:00:1¢.000 (O Good, Calculated \
12:00:32.000 [6000 |Good, Calculated AN )
12:00:48.000 |0 Good, Calculated ~\ N/ .
12:01:04.000 [3000 |Good, Calculated L\ /] N
12:01:20.000 [3000 |Good, Calculated, Pdrtiah. /N ~ AU
12:01:3¢.000 BadNoData \ v )
A.31 |PercentGood %
A.31.1 Description

The fol

owing e@

Good Aggregate scenarios. Processingln

terval:

00:00:16, Start / :01:40.
A.31.2 Percer@c{

\ Historian1

Timestamp < Value\[~\ N StatusCode Notes
12:00:00.00Q [\37.500 ~\Godd, Calellated, Partial
12:00:164000 N 190 N\ }Good\ Calculated
12:00:32.000. | 0N\ &ood/Calculated
12:00:4$.000 }87.500 \Good, Calculated
12:01:04.000 _<}0 Bood, Calculated
12:01:2(.000 100 Good, Calculated, Partial
12:01:36.000 BadNoData
Historian2
Timestamp Value StatusCode Notes

12:00:00.000 [87.500 |Good, Calculated, Partial
12:00:16.000 [100 Good, Calculated
12:00:32.000 |62.500 |Good, Calculated
12:00:48.000 [100 Good, Calculated
12:01:04.000 |81.250 |Good, Calculated
12:01:20.000 [70.003 |Good, Calculated, Partial
12:01:36.000 BadNoData



https://iecnorm.com/api/?name=4326bde8b670fb5dbc473bef8dde2f3c

-84 — IEC 62541-13:2015 © IEC 2015
Historian3
Timestamp Value StatusCode Notes
12:00:00.000 [87.500 |Good, Calculated, Partial
12:00:16.000 [100 Good, Calculated
12:00:32.000 [62.500 |Good, Calculated
12:00:48.000 [100 Good, Calculated
12:01:04.000 |81.250 |Good, Calculated
12:01:20.000 [70.003 |Good, Calculated, Partial
12:01:36.000 BadNoData
Historian4
Timestamp Value StatusCode Notes
12:00:00.000 |[87.500 |Good, Calculated, Partial
12:00:16.000 100 Goaod _Calculated
12:00:32.000 |62.500 |Good, Calculated /
12:00:48.000 [100 Good, Calculated \
12:01:04.000 [81.250 [Good, Calculated RN aN
12:01:20.000 [70.003 [Good, Calculated, Partial \ \
12:01:34.000 BadNoData \

A.32 |PercentBad

A.321

The following exampl
00:00:16, StartTime:

A.32.2

Description

PercentBad data

rios. Processinglinterval.

\  Histariank
Timestamp | Value _StatusCode * \ Notes
12:00:00.000 [62.500 |Goodth Calvulpted, Pactial «\ >~
12:00:16.000 |0 Bood, Calculated )
12:00:32.000 |50 Good, Galculateld N
12:00:48.000 [12.50Q |&ood) CalcMated
12:01:04.000 |0 & \\|Good, Calbulated
12:01:20.000 |0 oed, Caldyjateds, Partial
12:01:36.000 (\Ba\ﬂ%h@ta N4
\ Historian2
Timestamp < Value\[~\ N StatusCode Notes
12:00:00.00Q [N2.500 \Godd, Calellated, Partial
12:00:164000 N O\ N\\}Good\ Calculated
12:00:32.000. | 3R%06\ Good/Calculated
12:00:48.000 1 ) Godd, Calculated
12:01:04.000_<8¥50 [Bood, Calculated
12:01:20.000. |29.997~1Good, Calculated, Partial
12:01:36.000 BadNoData
Historian3
Timestamp Value StatusCode Notes
12:00:00.000 12.500 |Good, Calculated, Partial
12:00:16.000 |0 Good, Calculated
12:00:32.000 |37.500 |Good, Calculated
12:00:48.000 [0 Good, Calculated
12:01:04.000 18.750 |Good, Calculated
12:01:20.000 [29.997 |Good, Calculated, Partial

12:01:36.000

BadNoData
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Historian4
Timestamp Value StatusCode Notes
12:00:00.000 [12.500 |[Good, Calculated, Partial
12:00:16.000 |0 Good, Calculated
12:00:32.000 |[37.500 |Good, Calculated
12:00:48.000 |0 Good, Calculated
12:01:04.000 [18.750 |Good, Calculated
12:01:20.000 [29.997 |Good, Calculated, Partial
12:01:36.000 BadNoData
A.33 WorstQuality
A.33.1 Description
The following examples demonstrate WorstQuality Aggregate scenari rocessinglinterval.
00:00:16, StartTime: 12:00:00, EndTime: 12:01:40.
A.33.2( WorstQuality data
Historian1 X \
Timestamp Value StatusCode N "\_Notes
12:00:00.000 |Good Good, Calculated, Partial \
12:00:14.000 [ Good Good, Calculated / N
12:00:32.000 |Bad Good, Calculated O/
12:00:4$.000 [Good Good, Calculated (\\"/I A
12:01:04.000 [Uncertain | Good, Calculateg” N N [NUY
12:01:20.000 [Good Good, Calculated, Partial\ N \ )
12:01:36.000 BadNoData /
\  Histarian2, /
Timestamp Value _—StatusCode \\ Notes
12:00:00.000 |Good Geod, Balculated\Pactiah ™~
12:00:16.000 [Good N Good, Calculated )
12:00:32.000 [Bad | Tso00d,Calculateth -\ “\U
12:00:48.000 [Googn (| Good \Calculated
12:01:04.000 [Undertdin »Good, Laloylated\
12:01:20.000 [Good, NGood, Calculated, Partial
12:01:36.000 (< NBYdNoPata, A N\~
N\ Historian3
Timestamp Value N StatusCode Notes
12:00:00.000. NGood ~\.{&ood\Gélculated, Partial
12:00:164000 N Good\\"" [GRod, Calculated
12:00:32.000. | Bay /X Godd, Calculated
12:00:48.000 }Good \_ [Bood, Calculated
12:01:04.000 _<}-Unvertain) [Good, Calculated
12:01:2(.000 Good Good, Calculated, Partial
12:01:36.000 BadNoData
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Historian4
Timestamp Value StatusCode Notes
12:00:00.000 Good Good, Calculated, Partial
12:00:16.000 | Good Good, Calculated
12:00:32.000 |[Bad Good, Calculated
12:00:48.000 | Good Good, Calculated
12:01:04.000 |Uncertain | Good, Calculated
12:01:20.000 Good Good, Calculated, Partial
12:01:36.000 BadNoData
A.34 WorstQuality2
A.34.1 Description
The following examples demonstrate WorstQuality2 narios.
Procegsinginterval: 00:00:16, StartTime: 12:00:00, EndTime: 12:
A.34.2] WorstQuality2 data
Historian1 ’ NEDNS \
Timegtamp Value StatusCode N\ ) Notes
12:00:00.000 [BadNoData Good, Calculated Partiah DN
12:00:16.000 [UncertainDataSubNormal Good, Calculated N
12:00:32.000 |Bad Good, Calculatdd, MultjpleValtes
12:00:4$.000 [BadNoData Good, Calcfilated_~ /
12:01:04.000 |[UncertainDataSubNormal Good, Caflellated, MyltipleValues /
12:01:20.000 [BadNoData Goov, Calculated, Paktial
12:01:36.000 BadNoRata,
\  Histarian2, /
Timesftamp Value \_ StatusCode\ Notes
12:00:00.000 |BadNoData PNGood\Jalculated, Rastiat—
12:00:16.000 [Good N | Gvod, Calculated
12:00:32.000 [Bad | N Gaou, Calculated\ “\
12:00:48.000 [Googh [ [Bood, Calcutated\
12:01:04.000 [BadNoDBata) | Good, Caiculated
12:01:20.000 | BadNgBata \| Good)\CalcWated\Partial, MultipleValues
12:01:36.000 (< "BadNoDatan.
N\ Historian3
Timestamp | Value~\ StatusCode Notes
12:00:00.000 NBadNoData’ \| Good,/Calculated, Partial
12:00:164000 N GoodR\\ ood, Calculated
12:00:32.000 | Bay/\ Bood, Calculated
12:00:48.000 YGood \ Good, Calculated
12:01:04.000 _<}BadNoData |Good, Calculated
12:01:20.000. |BadNoBdta |Good, Calculated, Partial, MultipleValues
12:01:36.000 BadNoData
Historian4
Timestamp Value StatusCode Notes
12:00:00.000 |BadNoData |Good, Calculated, Partial
12:00:16.000 | Good Good, Calculated
12:00:32.000 |Bad Good, Calculated
12:00:48.000 |Good Good, Calculated
12:01:04.000 |BadNoData |Good, Calculated
12:01:20.000 BadNoData |Good, Calculated, Partial, MultipleValues
12:01:36.000 BadNoData
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A.35 StandardDeviationSample

A.35.1 Description

The following examples demonstrate StandardDeviationSample Aggregate scenarios.

Processinglinterval: 00:00:20, StartTime: 12:00:00, EndTime: 12:01:40.

A.35.2 StandardDeviationSample data

Historian1
Timestamp Value StatusCode Notes
12:00:00.000 BadNoData, Partial
12:00:20.000 |0 Good, Calculated
12:00:40.000 BadNoData AN
12:01:09.000 [0 Good, Calculated (
12:01:20.000 |0 Good, Calculated, Partial N\ Q
Historian2 \
Timeskamp [ Value StatusCode { N\ Notes\
12:00:00.000 BadNoData, Partial \ AN
12:00:20.000 [6.250 |Good, Calculated Vd X N
12:00:40.000 |0 UncertainDataSubNormal, Calculated N\ N D
12:01:00.000 |0 Good, Calculated DN
12:01:20.000 [25 Good, Calculated, Partial / N\
AR
Histothan3 [°( ) ./
Timeskamp [ Value ‘StatusCode | \ Notes
12:00:00.000 BadNoData, Partial /
12:00:20.000 |6.250 |Good, Calculated
12:00:40.000 |0 UncertainDataSubNofmal, CalculatédX
12:01:00.000 |0 Good, Calculated  \ [ /
12:01:20.000 [25 Good Chlculated;~Parhal N\
N
A.36 |Varianc m
A.36.1 Descriptig
The |following ponstrate  VarianceSample  Aggregate  scegnarios.
Procegsinglut - 0Q¢ tartTime: 12:00:00, EndTime: 12:01:40.
A.36.2 @n\
Historian1
Timestamp StatusCode Notes
12:00:00.000 0 UncertainDataSubNormal, Calculated, Partial
12:00:20.000 16.667 | Good, Calculated
12:00:40.000 0 UncertainDataSubNormal, Calculated
12:01:00.000 0 UncertainDataSubNormal, Calculated
12:01:20.000 |[16.667 | Good, Calculated, Partial
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Historian2
Timestamp Value StatusCode Notes
12:00:00.000 0 UncertainDataSubNormal, Calculated, Partial
12:00:20.000 17.720 | Good, Calculated
12:00:40.000 16.667 |UncertainDataSubNormal, Calculated
12:01:00.000 6 UncertainDataSubNormal, Calculated
12:01:20.000 50 UncertainDataSubNormal, Calculated, Partial
Historian3
Timestamp Value StatusCode Notes
12:00:00.000 0 UncertainDataSubNormal, Calculated, Partial
12:00:20.000 43.750 |Good, Calculated
12:00:40.000 50 UncertainDataSubNormal, Calculated
12:01:0Q.000 16 667 UncertainDataSubNormal Calculated
12:01:20.000 50 UncertainDataSubNormal, Calculated, Partial
A.37 |StandardDeviationPopulation
A.371 Description
The fdllowing examples demonstrate StandardDevj grégate scegnarios.
Procegsinginterval: 00:00:20, StartTime: 12:00:00,
A.37.2 StandardDeviationPopulamdata
. Historian1\
Timesgtamp Value Status\G\ode Notes
12:00:00.000 BadNoData, Partial —
12:00:2¢0.000 (0O Good, Calculated (
12:00:40.000 BadNoData NN
12:01:00.000 |0 Good, Calculated—~_ \ \
12:01:20.000 [0 Good\Calculgted, Partiah_«\ ~—
NN
N Historian2
Timestamp | Vdlue 0 ¢/  StatusCode Notes
12:00:00.000  BadNoData)\Partal
12:00:20.000 [2.500 (] Gowd} Caleulatech
12:00:40.000 [0\ NncenrainDataSubNgrmal, Calculated
12:01:00.000 [0 N\ \Gdod, Calculated /
12:01:20.000 |5 Soody Caloylated, Partial
{ N Historian3
Timesitamp_ wue\ ) StatusCode Notes
12:00:00.000 NBadXoData, Partial
12:00:20.000 _<[25680 |Good, Calculated
12:00:40.000 0 UncertainDataSubNormal, Calculated
12:01:00.000 0 Good, Calculated
12:01:20-000—5 Good—Caloutated Partial
A.38 VariancePopulation
A.38.1 Description
The following examples demonstrate VariancePopulation Aggregate  scenarios.

Processinginterval: 00:00:20, StartTime: 12:00:00, EndTime: 12:01:40.
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A.38.2 VariancePopulation data
Historian1
Timestamp Value StatusCode Notes
12:00:00.000 0 UncertainDataSubNormal, Calculated, Partial
12:00:20.000 4.083 Good, Calculated
12:00:40.000 0 UncertainDataSubNormal, Calculated
12:01:00.000 0 UncertainDataSubNormal, Calculated
12:01:20.000 4.083 Good, Calculated, Partial
Historian2
Timestamp Value StatusCode Notes
12:00:00.000 0 UncertainDataSubNormal, Calculated, Partial
12:00:20.000 4.210 Good, Calculated
12:00:40.000 [4.083 [UncertainDataSubNormal, Calculated N
12:01:00.000 2.450 UncertainDataSubNormal, Calculated (
12:01:20.000 7.071 UncertainDataSubNormal, Calculated, Partial A Q
Historian3 \
Timegtamp [ Value StatusCode N\ o\ \Netes \
12:00:00.000 [0 UncertainDataSubNormal, Calculated, Partial AN
12:00:20.000 [6.614 [Good, Calculated N \
12:00:40.000 [7.071  |UncertainDataSubNormal, Calculated A\ N )
12:01:00.000 [4.083 |UncertainDataSubNormal, Calculated DN
12:01:20.000 [7.071  |UncertainDataSubNormal, Calculated/ Partial \

9,

N

=5
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ARCHITECTURE UNIFIEE OPC -

Partie 13: Agrégats

1 Domaine d'application

La partie de I'l|EC 62541 fait partie d'une série de spécifications d'architecture unifiée OPC
globale et définit le modéle d'informations associé aux Agrégats.

2 Références normatives

Les dopuments suivants sont cités en référence de maniére ng ti ints e ou en
partie, |dans le présent document et sont indispensables pour ¢ K i bur les
références datées, seule I'édition citée s’applique. Po afé Bes, la
derniérg édition du document de référence i entuels
amendéments).

IEC TR 62541-1, OPC Unified Architecture — P ible en

anglais| seulement)

IEC 62p41-3, Architecture unifiee OPC —

AR

Pattie 5: odéle d'informations

IEC 62

IEC 62
IEC 62

IEC 62

3.1

Pour |es he
I''EC TR 62541-1,
s’appliquent.

présent document, les termes et définitions donnés dans
EC 62541-3, I''EC 62541-4 et I'|EC 62541-11 ainsi que les suivants

3.11
Processinginterval
durée pendant laquelle les valeurs déduites sont générées en fonction d'un Agrégat spécifié

Note 1 a I'article: Le domaine temporel total spécifié pour ReadProcessed est divisé par le Processinginterval.
Par exemple, le calcul d'une moyenne de 10 min sur la plage de temps 12:00-12:30 donne lieu a un ensemble de
trois intervalles de longueur Processinginterval, chaque intervalle commencgant respectivement a 12:00, 12:10 et
12:20. Les régles permettant de déterminer l'intervalle Bounds sont présentées en 5.4.2.2.

3.1.2
Interpolated (interpolé)
données calculées a partir d'échantillons de données

Note 1 a l'article: Les échantillons de données peuvent étre des données historiques ou des données en temps
réel mises en mémoire tampon. Une valeur interpolated (interpolée) est calculée a partir des points de données
d'un cété ou de l'autre de I'horodatage demandé.
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31.3
EffectiveEndTime
période précédant immédiatement endTime

Note 1 a l'article: Tous les calculs d'Agrégat incluent startTime mais excluent endTime. Toutefois, il est parfois
nécessaire de renvoyer un élément End Bound Interpolated d'un Intervalle avec un horodatage qui se trouve dans
I'Intervalle. Les Serveurs sont censés utiliser la période précédant immédiatement endTime si la résolution
temporelle du Serveur détermine la valeur exacte (a ne pas confondre avec la résolution temporelle du matériel ou
du systéme d'exploitation). Par exemple, si endTime est égal a 12:01:00 et que la résolution temporelle est de 1 s,
EffectiveEndTime est égal a 12:00:59. Voir 5.4.2.4.

Si la période est a rebours, les Serveurs sont censés utiliser la période qui suit immédiatement endTime, la
résolution temporelle du Serveur déterminant la valeur exacte.

314
extrapeglated (extrapolé)
donnéds construites a partir de données discrétes, mais a I'extéfi
donnéds discrétes

ble de

Note 1 & I'article: S'apparente au processus d'interpolation, qui construit ‘de notne i s points
connus, |mais son résultat fait I'objet d'une plus grande incertitude. Les~do 3 ée) sont
utilisées [lorsque la période requise est ultérieure aux données dispon{bles™dahs l& system Voir un
exemplelau Tableau 1.

sous-jacent

3.1.5
Slopedinterpolation (interpolation inclinée)
interpolation linéaire simple

Note 1 § Il'article: Comparer a l'ajustement d gmes linéaires. Voir un exgmple au

Tableau [1.

3.1.6

Steppéddinterpolation (i 3

maintign constant du dernte S 5 i bn d'un

ajustement de droite h

Note 1 all'article: ér

AN

Horodatpge Val&gr}){ute 'Iﬁterpolation inclinée Interpolation échelonnée

12:00:00 C 19\ N\

12:00:05 \ NN 15 10

12:00:08] & \ \\L \ 18 10
2

12:00:10 )
12:00:15 T\ 25 20
12:00:20 30 )
SlopedExtrapolation SteppedExtrapolation
12:00:25 35 30
12:00:27 37 30
3.1.7

valeurs limites
valeurs en startTime et endTime permettant aux Agrégats de calculer le résultat

Note 1 a l'article: Si les Données brutes n'existent pas en startTime et endTime, une valeur doit étre estimée. Il
existe deux moyens de déterminer les Valeurs Limites d'un intervalle. L'une, dite des Valeurs Limites Interpolées,
utilise les premiers points de données non Bad (corrects) trouvés avant et aprés I'horodatage pour estimer la
limite. L'autre, dite des Valeurs Limites Simples, utilise les points de données se trouvant immédiatement avant et
aprés les horodatages limites pour estimer la limite, méme si ces points ne sont pas Bad (corrects). Les
paragraphes 3.1.8 et 3.1.9 décrivent les deux différentes approches plus en détail.

Dans tous les cas, le fanion TreatUncertainAsBad (voir 4.2.1.2) est utilisé pour déterminer si les valeurs
incertaines sont Bad ou non Bad.
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Si une valeur brute n'a pas été trouvée et qu'il existe une valeur limite non Bad, la valeur Interpolated est attribuée
aux bits d'Agrégat (voir 5.3.3).

Lors du calcul des Valeurs Limites, une valeur nulle est attribuée a la partie des Données Brutes dont le statut est
Bad. Cela signifie que la partie de valeur n'est pas utilisée dans le calcul, et qu'une valeur nulle est renvoyée si la
valeur brute est renvoyée. La partie relative au statut est déterminée par les régles spécifiées par la limite ou
I'Agrégat.

L'approche dite des Valeurs Limites Interpolées (voir 3.1.8) est identique a celle utilisée dans I'OPC HDA
(Historical Data Access) classique, et est importante pour les applications telles que la commande de processus
avancée, dans lesquelles il est important de détenir a tout moment des valeurs utiles. L'approche dite des Valeurs
Limites Simples (voir 3.1.9) est une approche nouvelle dans la présente norme. Elle est importante pour les
applications qui doivent régulierement générer des rapports et ne peuvent pas utiliser les valeurs estimées des
données Bad.

3.1.8 l
valeurs$ limites interpolées
valeurd limites calculées a I'aide de la valeur Good (correcte) la plus pdoche

Note 1 a|l'article: Les Valeurs Limites Interpolées utilisant Slopedinterpolation.sontcalsulégs ‘comme
.
.
.

. ite;
Le calcu
Vprécédente
ou ¥y es

S'il existe une valeur non Bad Zode est Bad_NoData. Le StatusQode est
Uncertaih_DataSubNormal s'il gxiste pur précédente et la valeur suivante. Si|a valeur
de I'une pu l'autre des valeurs pie rfain, le StatusCode est Uncertain_DataSupNormal.
Si la valgur suivante n'exisf tre extrapolée a l'aide de SlopedExtrapolatipn ou de

SteppedExtrapolation.
La période recherou déterrdinerNes Vva ood (correctes) avant et aprés I'horodatage d€pend du
Serveur,| mais si une\vé i y dans un intervalle de temps raisonnable, le Serveur|suppose

qu'elle nlexiste pas. Il cof € egherche au moins un intervalle de temps au moins égal a la taille
de Procdgssinglntervals

Les Vale (s 5 ant SlopedExtrapolation sont calculées comme suit:

. étendrerta drqite julsqu'a ce qu'elle coupe I'horodatage;

. utiliser’le point d'intersection de la droite avec I'norodatage comme une estimation de la valeur linite.

La formule est la méme que celle utilisée pour Slopedinterpolation.

Le StatusCode est toujours Uncertain_DataSubNormal. Si une seule valeur brute non Bad peut étre trouvée avant
I'norodatage, SteppedExtrapolation est utilisé pour estimer la valeur limite.
Les Valeurs Limites Interpolées utilisant Steppedinterpolation sont calculées comme suit:

. s'il existe une valeur brute non Bad au niveau de I'horodatage, il s'agit de la valeur limite;

. rechercher la premiére valeur brute non Bad avant I'horodatage;

. utiliser la valeur comme une estimation de la valeur limite.
Le StatusCode est Uncertain_DataSubNormal s'il existe une valeur Bad entre la valeur précédente et I'horodatage.
S'il n'existe aucune Données brutes non Bad avant I'horodatage, le StatusCode est Bad_NoData. Si la valeur
précédant I'horodatage est Uncertain, le StatusCode est Uncertain_DataSubNormal. La valeur aprés I'horodatage

n'est pas nécessaire lors de l'utilisation de Steppedinterpolation. Toutefois, si I'horodatage est apres la fin des
données, la valeur limite est traitée comme étant extrapolée, et le StatusCode est Uncertain_DataSubNormal.

SteppedExtrapolation est un terme qui décrit Steppedinterpolation lorsque I'horodatage est placé aprés la derniére
valeur dans I'ensemble d'historiques.
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3.1.9
valeurs limites simples
valeurs limites calculées a l'aide de la valeur la plus proche

Note 1 a l'article: Les Valeurs Limites Simples utilisant SlopedInterpolation sont calculées comme suit:
. s'il existe une valeur brute au niveau de I'horodatage, il s'agit de la valeur limite;
. rechercher la premiére valeur brute avant I'horodatage;
. rechercher la premiére valeur brute aprés I'horodatage;
. si la valeur qui suit I'hnorodatage est Bad, la valeur précédente est la valeur limite;

. tracer une droite entre la valeur précédente et la valeur suivante.

. ite;
La formule est la méme que celle utilisée pour Slopedinterpolation en 3.1.5.
Si une vjaleur brute au niveau de I'horodatage est Bad, le StatusCode est Bad . récédant
I'norodathge est Bad, le StatusCode est Bad_NoData. Si la valeur précédant\|'hoxods rtain, le
StatusCqde est Uncertain_DataSubNormal. Si la valeur qui suit I'horodatage & i StatusCode
est Uncéelrtain_DataSubNormal.
Les Valelurs Limites Simples utilisant Steppedinterpolation sont calculé

e |s'il existe une valeur brute au niveau de I'horodatage, il s

. rechercher la premiére valeur brute avant I'horodatage;

. si la valeur qui précéde I'horodatage est non Bad,
Si une vjaleur brute au niveau de I'horodatage est\B ] récédant
I'norodatpge est Bad, le StatusCode est Bad\ i rtain, le
StatusCqde est Uncertain_DataSubNormal.

tilisée si

Si I'un dés temps limite d'un intervalle va au-dela dg derniernpo
le Serveyir estime que cela est approprié pour les do 5

Dans ceftains historiques, indique\'pas nécessairement la fin des données. $elon les
connaissfances de I'historie ecte de données, c'est-a-dire la fréquence des mises

a jour dg P f < ecniere valeur jusqu'a une période a couvrir connue/ Lors du
calcul de ] \ i agit comme s'il y avait une autre valeur brute au niveau de cet
horodata

De la m d’un intervalle commence avant le premier point de dorjnées de
I'historiq & é g2 apres le premier point de données de I'historique, l'interjvalle est
traité cor ier point de données de I'historique et la derniere période de l'intdrvalle, le
bit Partigl é \ de l'intervalle (voir 5.3.3.2).

La pério & \ 2 r les valeurs avant et aprés I'horodatage dépend du Serveur, majs si une
valeur eg Yans un iktervalle de temps raisonnable, le Serveur suppose qu'elle n'existe pas. ll|convient
que le S c ¢ mojns un intervalle de temps au moins égal a la taille de Processinglnterval.

3.2

DA Data Access (Accés aux données)

HA Historical-Access (Accesauxdonneesou-evenemenis-historigues)

HDA Historical Data Access (Accés aux données historiques)

UA Unified Architecture (Architecture unifiée)

4 Modéle d’'information Aggregate

4.1 Généralités

La présente norme définit la représentation des données historiques ou en temps réel mises
en mémoire tampon Aggregate dans l'architecture unifiée OPC. Cela inclut la définition des
Aggregates utilisés dans l'extraction des données traitées et I'extraction d'historique. Cette
définition inclut les types Reference et Object normalisés.
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4.2 Objets Aggregate
4.2.1 Généralités
4211 Vue d’ensemble

Les Serveurs OPC UA peuvent prendre en charge plusieurs fonctionnalités et capacités
différentes. Les Objets normalisés suivants permettent d'exposer ces capacités en commun,
plusieurs concepts définis normalisés pouvant étre étendus par les fournisseurs.

4.2.1.2 AggregateConfigurationType

L'AggregateConfigurationType définit les caractéristiques générales d'un Noeud qui définit la
configuration Aggregate d'une Variable ou Property. L’Objet AggregateConfiguration
représgnte le point d'entrée de navigation des informations sur la m le“$erveur
traite la fonctionnalité spécifique a I'Agrégat, comme le traitement neertain.
Cela egt formellement défini au Tableau 2.

AN
Attribut Valeur N N \
BrowseName | AggregateConfigurationType D) \
IsAbstragt False /
Référenges NodeClass | BrowseName _| batatype ] Typebéfinition | ModellingRule
Sous-type de BaseObjectType défini dans I'EC 6254]-5 (\\VS /1 X
HasPropprty Variable TreatUncertainAgéaa\ / N\ (Boolee(n U ‘\Pﬁ)pertyType Obligatoife
HasPropprty Variable PercentDataBad \Qctet \ } PropertyType Obligatoife
HasPropgrty Variable PercentDataGood l E{@ PropertyType Obligatoife
HasPropprty Variable UseSIopedExtrapqrgtion \Boolée\n PropertyType Obligatoife
La Variable TreatUncert SB:3 di e%manié e dont le Serveur traite les dpnnées
renvoyges avec une Shité par rapport aux calculs d’Agrégat. Les
valeurs True et False [indiquent regpecti e le Serveur considére la sévérité comme

par défaut est 1 26t toujours traitée comme Uncertain lorgque le

étant éQjuivalente a_Baq et"Goqdh_sabfindication contraire de la définition d'Agrégat. Lg valeur
StatusQode du ré!m

La Var . Ba indigue’le pourcentage minimal de données Bad (incofrectes)
dans up i y : 8. pour le StatusCode afin d'attribuer la valeur Bad a l'infervalle
donné 2eg traitée. (Uncertain est traité comme indiqué ci-dessup). Voir
5.4.3 l'utilisation de cette Variable lors de ['attributjon de
StatusCou X détails sur les Agrégats qui utilisent la Variable PercentDataBad,
voir la géfini aque Agrégat. La valeur par défaut est 100.

La Varlable PercentDataGood indique le pourcentage minimal de données Good (cofrectes)
dans n—~intervalle donné, nvigé aYallls le StatusCode afin d'attribuer la valeur Good a
I'intervalle donné de la requéte de données traitée. Voir 5.4.3 pour plus de détails sur
l'utilisation de cette Variable lors de I'attribution de StatusCodes. Pour plus de détails sur les
Agrégats qui utilisent la Variable PercentDataGood, voir la définition de chaque Agrégat. La
valeur par défaut est 100.

Le PercentDataGood et le PercentDataBad doivent suivre la relation PercentDataGood = (100
— PercentDataBad). S'ils sont égaux, le résultat du calcul de PercentDataGood est utilisé. Si
les valeurs entrées pour PercentDataGood et PercentDataBad ne permettent pas un calcul
valide (Bad = 80; Good = 0, par exemple), le StatusCode du résultat est
Bad_Aggregatelnvalidinputs.

La Variable UseSlopedExtrapolation indique la maniére dont le Serveur interpole les données
en l'absence de valeur limite (c'est-a-dire en extrapolant dans le futur a partir de la derniére
valeur connue). Une valeur False indiqgue que le Serveur utilise un format
SteppedExtrapolation, et maintient constante la derniére valeur connue. Une valeur True
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indigue que le Serveur projette la valeur en utilisant le mode UseSlopedExtrapolation. La
valeur par défaut est False. Pour SimpleBounds, cette valeur est ignorée.

4.2.2 Objet AggregateFunction
4.2.21 Généralités

Cet Objet est utilisé comme point d'entrée de navigation des informations relatives aux
Agrégats pris en charge par un Serveur. Le contenu de cet Objet est déja défini par sa
définition de type. Toutes les Instances de FolderType utilisent le BrowseName normalisé de
"AggregateFunctions". La Référence HasComponent est utilisée pour associer un Objet
ServerCapabilities et/ou un Objet HistoricalServerCapabilities a un Objet AggregateFunction.
AggregateFunctions est défini de maniére formelle dans le Tableau 3

Tableau 3 — Définition des fonctions d'agrég
A
Attribut Valeur \ \
BrowseName AggregateFunctions
Référenges NodeClass | BrowseName DataType \|Typé&é€iniﬁ9n |ﬁ|odel ingRule
HasTypeDefinition | ObjectType | FolderType Défini dafs RIEC\625¢1=5'Y  \|

Chaque¢ Objet
Objet 1
Historid
HasCo

B a3 un
t a un
férence

4.2.2.2

Cet ObjectType définit un_ Agrégat Rpris pct est
formell

Attribut Va(eur \ ? (
BrowseName AggregatePunttion Typex. N
NN

IsAbstragt False .
Référenges Nod€Class\ |BrowseName ) | DataType | TypeDefinition | ModelljngRule
Sous-type de BaseQbjestType d&fini.dans I''EE-62541-5

Pour |
obligatoi

5S) est

Le Tab \grégat
normallsés. La description est le texte "en" localisé. Pour les autres paramétres de lieu, elle
doit étre_traduite
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Tableau 5 - Noeuds AggregateType normalisés

BrowseName Description
Agrégat d'interpolation

Interpolative Au début de chaque intervalle, extraire la valeur calculée des points de données de part et
d'autre de I'horodatage exigé.

Average Extraire la valeur moyenne des données sur l'intervalle.

TimeAverage Extraire les données moyennes pondérées dans le temps sur l'intervalle a l'aide des Valeurs
Limites Interpolées.

TimeAverage2 Extraire les données moyennes pondérées dans le temps sur l'intervalle a I'aide des Valeurs
Limites Simples.

Total Extraire Ia totalité (intégrale par rapport au temps) des données sur l'intervalle a I'aide des
Vo | iciton Lot &
VatetirstHimftestrterpotées:

Total2 Extraire la totalité (intégrale par rapport au temps) des données/s%'intervék\él'aidel des
Valeurs Limites Simples.

Minimum Extraire la valeur brute minimale dans l'intervalle avec I'horgdatage &ebh\de %rvalle.

Maximum Extraire la valeur brute maximale dans l'intervalle avec I' ho?&datg.asm d\qt l'intgfvalle.

MinimumActualTime Extraire la valeur minimale dans l'intervalle et I'hnorodatag va ur inim

MaximumpActualTime Extraire la valeur maximale dans l'intervalle et I'harodatage de Tayaléur ma le.

Range Extraire |a différence entre les valeurs minimal(et M&ale&uﬂ'inte&alle.

Minimum2 Extraire la valeur minimale dans I'intervaUe’e?hn@M I&ale\(rs\bimités Simples.

Maximum?2 Extraire la valeur maximale dans I'intey@lle,eq in(%an%s\ValeuB Limites Simples.

MinimumnActualTime2 Extraire la valeur minimale avec I"be(okiataée y]éeIAen Nuant Valeurs Limites Simples.

MaximumActualTime2 Extraire la valeur maxigale aves\({'hokmgé réél\én inchc)nt les Valeurs Limites Simples.

Range2 Extraire la diﬁérenﬁ@ erﬁgle{val‘eurgMininlrumZ\et}MMumZ sur l'intervalle.

Count Extraire le nombre de\\galel}s\t%(es sﬁ&l'intehal@/

Duration|nStateZero Extraire la durée pepdant laquelte une\wvalewr booléenne ou numérique était a I'état ndl a l'aide
des Valeurs Limites| Simpjess_

Duration|nStateNonZero m e@t% une Mbooléenne ou numeérique était a I'état ngn nul a

de des V; leurs s S N
NumberQfTransitions Ext%%e\#om Ssages entre les états nul et non nul d'une valeur booléenne jou
[\}Nmeu e danérl}}@rva

Start Extralr}ka Ieur\w d\élqut cky intervalle a I'aide des Valeurs Limites Interpolées.

End Q > eExtraire% vaN a Qﬁn}sfﬁntervalle a l'aide des Valeurs Limites Interpolées.

Delta / NEXtfaice Ia}i(féye}sg eﬁre les valeurs Start et End dans l'intervalle.

StartBoupd /\ E?tsqire\qvaleur}; début de l'intervalle a I'aide des Valeurs Limites Simples.

EndBourd \ &tra}e\laﬁew/a‘/la fin de l'intervalle a l'aide des Valeurs Limites Simples.

DeltaBoynds / Ex}&ire I}qifférence entre les valeurs StartBound et EndBound dans l'intervalle.

Durationfso0d. \ \ E\xtraiMurée totale dans l'intervalle pendant laquelle les données sont Good.

Duration Béi \ \ Ex}kaire la durée totale dans l'intervalle pendant laguelle les données sont Bad.

PercentGood \ \Ext{aire le pourcentage de données (0 a 100) dans l'intervalle dont le StatusCode est|Good.

PercentHad \ Extraire le pourcentage de données (0 a 100) dans l'intervalle dont le StatusCode est|Bad.

WorstQulity Extraire le StatusCode des données le moins favorable dans l'intervalle.

WorstQulity2 Extraire le StatusCode des données le moins favorable en incluant les Valeurs Limitep
Simples.

AnnotationCount Extraire le nombre d'Annotations dans l'intervalle (s'applique aux Agrégats historiques

uniquement).

StandardDeviationSample

Extraire I'écart-type pour l'intervalle d'un échantillon de la population (1 -1).

VarianceSample

Extraire la variance pour l'intervalle telle que calculée par StandardDeviationSample.

StandardDeviation Population

Extraire I'écart-type pour l'intervalle d'une population complete () qui inclut les Valeurs
Limites Simples.

VariancePopulation

Extraire la variance pour l'intervalle telle que calculée par StandardDeviationPopulation qui

inclut les Valeurs Limites Simples.
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4.3 Monitoreditem AggregateFilter
4.31 Monitoreditem AggregateFilter Defaults

Les valeurs par défaut utilisées pour les Agrégats Monitoredltem sont identiques a celles
utilisées pour les Agrégats historiques. Elles sont définies en 4.2.1.2. Pour plus d'informations
relatives a Monitoredltem AggregateFilter, voir I'lEC 62541-4.

4.3.2 Agrégats Monitoredltem et Valeurs limites

Lors du calcul des Agrégats Monitoredltem qui exigent I'utilisation de Valeurs Limites, les
limites peuvent ne pas étre connues. Le calcul est réalisé de la méme maniére qu'une lecture
Fi'hlstor:quc avee le—bit Part:q!. ;_'h:stcr:quc peut attcnd.rc Hh—eertaih tc."_‘““ tpas—phys d'un
intervalle de traitement, en principe) avant de calculer l'intervalle a prévpir po atence

de collg¢cte de données et réduire I'utilisation du bit Partial.

Une le ues de
Monito
4.4 L
La Fig Fspace
d’Adres Rj¥eau peut prerldre en

charge = et autres, DataVafiable X
prend yniquement en charge Interpolative ’ lers’que DataVariable Y prend
en cha s Agrégats (non définis).
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Server Capabilities

(Part 5 — Information Model)

i HasHistoricalConfiguaration
DataVariable X

HistoryServer Capabilities HA Configuration
1 (Part 11 — Historical Access) (Part 11 — Historical Access)
AggregateFunctions
AggregateFunctions AggregateFunctions
Qrganize:

Interpolative Aggreg\é{e&nf' atio

Organizes

Total < \ﬁatUnCsﬁw

Average

AN
\:’erMGood
X
TimeAverage

—

...othe
L

M

AR

/\\ & %rcentDataBad
{ Q SteppedSlopedExtrapolafon
N
< C < DataVariable Y
Vehdor \
x%\{e&@ \ !

Organ
rgayees HA Configuration

% (Part 11 — Historical Access)
% — AggregateFunctions J

)

V v

¥
\Kgr%teFunction Type AggregateConfigurationType

QNS

DA

\A/?glais Francgais
Organizes Organise
HistoryServer Capabilities (Part 11 — Historical Capacités HistoryServer (Partie 11 — Accés a
Access) I’Historique)

Server Capabilities (Part 5 — Information Model) Capacités du serveur (Partie 5 — Modéle d’Information)

HA Configuration

Configuration HA

Vendor Aggregate

Agrégat de fournisseur

Figure 1 — Représentation des informations de configuration

d'Agrégat dans I'Espace d’Adresses
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5 Utilisation spécifique a I'Agrégat des Services

5.1 Généralités

L'IEC 62541-4 spécifie tous les Services nécessaires pour les Agrégats d’Architecture unifiée
OPC. En particulier:

e Le Jeu de services de navigation ou le Jeu de services d’interrogation afin de détecter
les Agrégats et leur configuration.

e Le Service HistoryRead du Jeu de services d'attributs pour lire I'historique agrégé des
HistoricalNodes.

. chaque
Monitoredltem afln de lire les données agrégées.
5.2 Traitement des données d'agrégat
5.2.1 Vue d'ensemble
Le serice HistoryRead défini dans I'lEC 62541-4 peut réali i i iff§rentes.
Le parpmeétre historyReadDetails est un Parametre ex ] i Sadi ction a
réaliser. ] ilisé i ges agrégégs pour
Historid
Le Seryi em. Le
paramé u type
d'élémeént surveillé. La structure Agg c pnnées
agrégép
5.2.2
La struf -11. Le
Tablea : s della s{ructure ReadProcessedDetails pour les besoins
de la d¢ i )
Nom \ NDescription
ReadProcessedeetaﬂ“s.\ \ Sbé,cifie les détails utilisés pour réaliser une lecture d'historique 'traitée".
startTi né \ \ \ Début de la période de lecture.
endTime \ \ ) Fin de la période de lecture.
proceasmglnteﬁa\ Intervalle entre les valeurs d'Agrégat renvoyées.
aggredateType(] \/ Nodelds des Objets AggregateFunction. Les Objets AggregateFunction indigyent la
liste des Agrégats a utiliser lors de I'extraction de I'historique traité.
aggredateConfiguration Structure de configuration d'agrégat.
useServerDefaults SiTa valeur est True, Tes valeurs par defaut du Serveur sont utilisees, et toutes les
valeurs spécifiées pour les autres parameétres sont ignorées.
treatUncertainAsBad Voir 4.2.1.2.
percentDataBad Voir 4.2.1.2.
percentDataGood Voir4.2.1.2.
useSlopedExtrapolation Voir 4.2.1.2.
5.2.3 Présentation de la structure AggregateFilter

L'AggregateFilter définit la fonction d'Agrégat qu'il convient d'utiliser pour calculer les valeurs
a renvoyer. L'AggregateFilter est défini de maniére formelle dans I'lEC 62541-4. Le Tableau 7
présente les composants de la structure AggregateFilter pour les besoins de la démonstration
de la présente norme.
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Tableau 7 — Structure AggregateFilter

Nom Description
AggregateFilter
startTime Début de la période pour calculer I'agrégat la premiere fois.
aggregateType Le Nodelds des Objets AggregateFunction qui indique la liste des Agrégats a utiliser

pour récupérer les données traitées.

processinglinterval

La période a utiliser pour calculer I'Agrégat.

aggregateConfiguration

Ce parameétre permet aux Clients de passer outre les parameétres de configuration de
I'Agrégat fournis par un Objet AggregateConfiguration, par élément surveillé.

useServerDefaults

Si la valeur est True, les valeurs par défaut du Serveur sont utilisées, et toutes les
valeurs spécifiées pour les autres parametres sont ignorées.

treatUncertainAsBad Voir 4.2.1.2.

percentDataBad Voir4.2.1.2

perdentDataGood Voir 4.2.1.2. /
use$lopedExtrapolation Voir 4.2.1.2. N

5.3 StatusCodes des agrégats

5.3.1 Vue d'ensemble

Le pargd

IsCode

La strlicture générale du StatusCode est spetifige » -4. in¢lut un
ensemble de codes de résultat opefati ¢ i s' i S nt aux

A grégjés.

5.3.2

Dans lgs Agrégats d’Archj
dans lgsquelles une vale

comme| un indicateur [de vali

informdtions supplém
envoyef au clie
donnégs dans un

Le Tab
Le Tableau 9-co
extraitg g

codes

| sont a
ées de

illance.
ec la sévérité Uncertain indiquant que la valeuf a été
grieures a la normale. Il est important de noter qu'il slagit de
d’Architecture unifieée OPC, qui viennent a I'appui de cpux qui

s'applid : R es types de données, et qui sont donc définis dans I'lEC 62541-4,

I''EC 62

Tab

au 8 — Codes de résultat de niveau opération de Bad

ID symbolique

Description

Bad_AggregateListMismatch

Le nombre exigé d'Agrégats ne correspond pas au nombre exigé de Nodelds. Si
plusieurs Agrégats sont exigés, un Nodeld correspondant est exigé pour chaque
AggregateFunction.

Bad_AggregateNotSupported

L'AggregateFunction exigé n'est pas pris en charge par le Serveur pour le Noeud
spécifié.

Bad_Aggregatelnvalidinputs

La valeur d'Agrégat n'a pas pu étre extraite en raison d'entrées de données non
valides, d'erreurs lors de la tentative de conversion des données ou de situations
analogues.
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9 — Codes de résultat de niveau opération d'Uncertain

ID symbolique

Description

Uncertain_DataSubNormal

La valeur est déduite de valeurs brutes et contient un nombre de valeurs Good inférieur au

nombre exigé.

5.3.3
5.3.3.1

Bits d’information d'agrégat

Généralités

Ces bits sont uniquement définis lors de I'obtention des données d'Agrégat. lls indiquent la
provenance de la valeur de données et fournissent des informations ayant un impact sur la

maniére dont le client utilise la valeur de donnees. Le Tableau 10 repertopre Btrages
de bit |qui indiquent I'emplacement des données (c'est-a-dire la v ans le
référentiel de données sous-jacent ou la valeur du résultat de I'agré s). Ces
bits s'ekcluent mutuellement.
Tableau 10 — Emplacement des données
AN
StatusCpde Description \ \ \
Raw Valeur de Données brutes. ) \
Calculatgd Valeur de données qui a été calculée. / N \
Interpolafed Valeur de données qui a été interpolée. |\ /
Si des|données Interpolated sont e bur cet
horodajage, il convient que le Serveur e |ladite
valeur.
Le Tabjeau 11 répertorie fes\pa rtantes
supplémentaires relatives aux
StatusCpde scripti
Partial ya\%qr caTBqlée%\e rebdsés@)és sur un intervalle complet. Voir 5.3.3.2.
Extra Daja Siu eu hoiWir ce bit, il indique qu'une valeur de Données brutes remplace les|autres
nnees dggméme horoddtage.
Multiple Yalues usjeurs valeyrs cogrespondent aux critéres d'Agrégat (c'est-a-dire plusieurs valeurs minimalek ou
plusicurs'qualités jrférieures au niveau d'horodatages différents du méme Processinglinterval).
Les co 1dititx elles ces bits d'informations sont définis dépendent de la maniére
dont leg données.ont été exigées et de I'état du référentiel de données sous-jacent.
5.3.3.2 Bit d'informations Partial

Le bit Partial est utilisé pour indiquer que l'intervalle n'est pas complet et qu'un client peut
recevoir une valeur différente pour I'Agrégat s'il extrait de nouveau l'intervalle avec les
mémes parameétres.

Le bit Partial est défini dans les exemples suivants:

Supposons que, dans le cadre de ces exemples, le premier point et le dernier point stockés
dans I'ensemble l'ont respectivement été a 1:01:10 et 1:31:20. Des données plus anciennes
peuvent exister, mais elles ne sont pas disponibles ou ne sont pas en ligne au moment de la
requéte. Des données plus récentes peuvent étre disponibles, mais n'ont pas encore été
stockées dans I'ensemble d'historiques.

e Intervalle qui chevauche le début de I'ensemble d'historiques. Si I'heure de début est
1:00:00, que I'neure de fin est 1:10:00 et que l'intervalle est de 2 min, le premier
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intervalle présente un bit Partial étant donné qu'il ne contient aucune donnée pour les
70 premiéres secondes. Le bit Partial est toujours défini pour le premier intervalle
avec les données si I'heure de début de l'intervalle est antérieure a la premiére valeur
de données de I'ensemble de données. Pour les intervalles antérieurs au bit Partial,
ces intervalles sont étiquetés Bad_NoData.

e Intervalle qui chevauche le dernier point stocké dans I'ensemble d'historiques. Le
dernier point de I'ensemble est a 1:31:20, et I'historique n'a pas été arrété et est
toujours en cours. Un intervalle de 6 min qui a commencé a 1:30:00 prend le bit Partial
car I'historique attend les données, mais n'a encore rien regu. Le bit Partial est
toujours défini pour le dernier intervalle avec les données si I'heure de fin de
I'intervalle est postérieure a la derniére valeur de données de I'ensemble de données.
Les intervalles se trouvant en totalité aprés un bit Partial sont et|quetes Bad NoData.
Pour ces Agrégats avec extrapolation, le bit Partial peut étfe VMoir les
caractéristiques spécifiques a I'Agrégat pour plus de détails.

e |Si I'heure de début/de fin ne donne pas un intervalle homg pnnées
supplémentaires sont présentes au-dela de I'heure i S i intervalle
comporte un bit Partial. Si I'hneure de début et de fin ‘00:00 et
1:20:00 et que l'intervalle est de 6 min, le dernier i min et

Le bit Rartial peut étre défini avec le bit Calculated Ig
I'Agrégpt spécifique.

5.4 Détails de I'agrégat
5.4.1 Généralités

Le paragraphe 5.4 a pour objet de d'
OPC U

et le comportement des Serveurs
e a normaliser les Agrégats de sorte

que le i nt\Wrévir les résultats d'un calcul d'Agrggat et
compre 8 N 3 ili s souhaitent personnaliser la fonctionnali{é dans
les Agné e 3 comme Agrégats personnalisés définig par le
fournis$

Les Agré qlises i gtre_aUssi cohérents que possible, ce qui signifie|que le
compof hay gat doi} étre similaire a celui de tous les autres Agrégafs dans
lesquel : G : s’Données brutes et les conditions limites sont anajogues.
Dans |4 ible, il sonvient que les Agrégats traitent de I'entrée et des conditions

préalah

Le parg
et le cdmporte
aborde|les (caractéris

i§é en deux parties. Le paragraphe 5.4.2 aborde les caractéristiques
Agrégats qui sont communs a tous les Agrégats. Le paragraphe 5.4.3
ques et le comportement spécifiques aux Agrégats.

5.4.2 Caractéristiques communes
54.21 Description

Le paragraphe 5.4.2 aborde les caractéristiques et le comportement des Agrégats qui sont
communs a tous les Agrégats.

5.4.2.2 Génération d'intervalles

Pour lire les Agrégats historiques, les clients OPC doivent spécifier trois parameétres de
temps:

— startTime (Début)

— endTime (Fin)

— Processinglinterval (Int)
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Le Serveur OPC doit utiliser ces trois paramétres pour générer une séquence d'intervalles de
temps et calculer un Agrégat pour chaque intervalle. Le paragraphe 5.4.2.2 spécifie, en
fonction des trois parametres, lequel des intervalles de temps est généré. Le Tableau 12
donne des informations relatives aux intervalles pour chaque combinaison Heure de
début/Heure de fin. La plage définie est |End — Start|.

Tous les Agrégats renvoient un horodatage du début de l'intervalle, sauf indication contraire
pour I'Agrégat particulier.

Tableau 12 — Informations d'intervalle d'agrégat historique

Heure début/fin | Intervalle Intervalles obtenus
Début = Fin Int = Quelconque Pas d'intervalle. Renvoie un Bad InvalidArgu ent tusCode,| en
présence ou pas de données a I'heure spéci

Début < Fin Int = 0 ou Int = Plage Un intervalle, commencgant au Début et minant a'ta Fin-\Rébut
inclus, Fin exclue, c'est-a-dire, [Début,

Début < Fin Int # 0, Int < Plage, Int divise | Intervalles Plage/Int. Les intervalle on}\[%e\bﬂ\ﬂe\bu\rb\/

Plage de maniére égale. [Début + Int, Début + 2 x Int),... ln - in)

Début < Fin Int # 0, Int < Plage, Int ne Intervalles [ Plage/Int]. Les i
divise pas Plage de maniére | [Début + Int, Début + 2 x IAY),...,

égale. Début + | Plage/Int] x Int)~fDébut + L
En d'autres termes/le dernierinte e contignt le "reste" de la plpge
apres avoir enlevé les @valles Plag i

Début > Fin Int = 0 ou Int =2 Plage Un mtervalle co se terminant a la Fin. Début
Lihblus, F/ lue est- “d ut n). a
Début > Fin Int # 0, Int < Plage, Int divise le Iage t. ke ntervalle sont [Début, Début — Int), [Début — Int,
Plage de maniére égale. ut = in + Fin
Début > Fin Int # 0, Int < Plage, Int ne Inﬂ. es intervalles sont [Début, Début — Int), [Début —

divise pas Plage de maniére

égale. Z | Plage/Int] x Int , Fin).

dernier intervalle contient le "reste" de la plage
les intervalles | Plage/Int| de taille Int commeng¢ant au

2 Dansjce cas, I heure«(eVleht en arr\ése\sur Ie\mte lles.

Le calgul de tous ue’ I'heure revient en arriéere est identique ay calcul
lorsqug I'heure ue lay"premiére heure" est exclue de l'intervalle et|que la
"derniefe heure" plupart des cas, cela signifie que la valeur est lajméme,
sauf qye les Horada décalés d'un Processinginterval. Par exemple, lorsque|l'heure
avance|, i n est identique a celle de T=#n + 1 lorsque I'heure reyient en
arriere.

Noter pue, de \la détermination des Agrégats avec Monitoredltem, l'intervglle est
simplementle paraé&tre Processinglinterval tel que défini dans la structure AggregateFilter.
Voir IEC.62541-4 pour plus de détails.

54.2.3 Types de données

Le Tableau 13 présente le DataType valide pour chaque Agrégat. Certains Agrégats sont
prévus pour des types de données numeériques, c'est-a-dire des entiers ou des nombres
réels/a virgule flottante. Les dates, chaines, matrices, etc. ne sont pas prises en charge. Les
autres Agrégats sont prévus pour des types de données numériques, c'est-a-dire des valeurs
booléennes ou des énumérations. De plus, certains Agrégats peuvent renvoyer des résultats
avec un DataType différent de ceux utilisés pour calculer I'Agrégat. Le Tableau 13 présente
également le type de données renvoyé pour chaque Agrégat.
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Tableau 13 — Informations de type de données d'agrégat historique

BrowseName Type de données valide Type de données obtenu

Agrégat d'interpolation

Interpolative Numérique Type de données brutes
Agrégats de moyennage de données

Average Numérique Double

TimeAverage Numérique Double

TimeAverage?2 Numérique Double

Total Numérique Double

Total2 Numérique Double
Agregats de variation des données

Minimun Numérique Type de d,qr{nées br}tgs

Maximum Numérique Type q&ior?née(s\bgutes

MinimunmActualTime Numérique Typ{de\d}qnée&qn%@

MaximumActualTime Numérique /T\ype\ie an%Qs bhtes

Range Numérique Typ}dg\dorﬁée}b{uteé

Minimum]2 Numérique \:ypegie&nng\gs brutes

Maximum?2 Numérique \ e é\g\sqnée§ brutes

MinimunActualTime2 Numérique \'[y;}e de\onn\eés brutes

MaximumpActualTime2 Numérique ( () TMe qénnées brutes

Range2 Numérique f\\/ / N e de données brutes
Agrégatsdecomptags > [( ) | /7

AnnotatignCount Tous \ \ ntier

Count Tous A Entier

Duration|nStateZero Numériquéou Bogléen Durée

Duration|nStateNonZero Numériqué\ou éQO|éQ Durée

NumberQfTransitions < NM&BO\O}QQD) N > Entier

kérégqts dN}ré\e

N
Start I Jous Type de données brutes
End \ 'I%\Ls > Type de données brutes
Delta \ / \ \Num}e\"@ue Type de données brutes
StartBoupd N < T}us/\ / Type de données brutes
EndBournd / \ [Sous > Type de données brutes
DeltaBoynds \ Numé&fique Type de données brutes
Mats de qualité des données

Duration{5o6aN\_ \ N N \ Tous Durée

Duration 3&1\ \ B Tous Durée

PercentGood Yy \ Tous Double

PercentHad ) Tous Double

WorstQulity, Tous StatusCode
WorstQuility2 Tous StatusCode

Agrégats statistiques

StandardDeviationSample Numérique Double
VarianceSample Numérique Double
StandardDeviationPopulation Numérique Double
VariancePopulation Numérique Double
54.2.4 Questions liées au calcul du temps

Les questions suivantes peuvent étre soulevées lors du calcul d'Agrégats dont une partie du
calcul inclut le temps.

e Tous les calculs d'Agrégat incluent startTime mais excluent endTime. Toutefois, il est
parfois nécessaire de renvoyer un élément End Bound Interpolated d'un Intervalle
avec un horodatage qui se trouve dans l'Intervalle. Les Serveurs sont censés utiliser
la période précédant immédiatement endTime si la résolution temporelle du Serveur
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détermine la valeur exacte (a ne pas confondre avec la résolution temporelle du
matériel ou du systéme d'exploitation). Par exemple, si endTime est égal a 12:01:00 et
que la résolution temporelle est de 1 s, EffectiveEndTime est égal a 12:00:59. Si la
résolution temporelle du Serveur est de 1 ms, EffectiveEndTime est de 12:00:59.999.

Si la période est a rebours, les Serveurs sont censés utiliser la période qui suit
immédiatement endTime, la résolution temporelle du Serveur déterminant la valeur
exacte.

e Si l'Intervalle contient un point de données et qu'il est égal au StartTime, la durée
utilisée dans les calculs est une unité de la résolution temporelle du Serveur.

5.4.3

54.31 Généralités

Lors de l'accés aux données agrégées a l'aide de H/stry Service
CreateMonitoredltems, les régles suivantes sont utilisées po lisation
d'Agrégat spécifiques.

Si Prog semble
de l'intg s. Une
valeur b serait
d'un in JIIe est
transm ui étre
attribug

L'horod orsque
I'Agrég

Si une ération
doit re igé n'est
pas pr , l'opératipn doit
renvoye , le Serveur ne
doit pap rge par
I'ensen

5.4.3.2

5.4.3.2

Les St our les
calculef. ataBad
permetfent@u-client de contrdler la maniére de procéder au calcul, si cela est pris en|charge
par le $etveur.

Si un Agrégat s'appuie sur des valeurs brutes (Average, par exemple), le calcul est réalisé
avec des valeurs de comptage. Si un Agrégat s'appuie sur des valeurs brutes, mais qu'il peut
uniquement renvoyer une Valeur limite, les Valeurs limites sont incluses dans le comptage
lors du calcul du StatusCode. Si un Agrégat procéde a un calcul pondéré dans le temps
(TimeAverage ou TimeAverage2, par exemple), le calcul du StatusCode doit également étre
pondéré dans le temps.

Pour les besoins du calcul des StatusCodes pondérés dans le temps, chaque intervalle doit
étre divisé en zones de données Good et Bad. La création de ces zones implique de calculer
les Valeurs Limites pour chaque intervalle, le type de valeur limite dépendant de /I'Agrégat.

Si TreatUncertainAsBad = False, des zones Uncertain sont incluses avec les zones Good lors
du calcul des rapports ci-dessus. Si TreatUncertainAsBad = True, les zones Uncertain sont
incluses dans les zones Bad. Le StatusCode de la valeur est toujours traité comme Uncertain
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lorsque le StatusCode du résultat est calculé. Si aucune zone Bad ne se trouve dans
I'intervalle, le StatusCode de l'intervalle est Good. Pour tous les intervalles contenant des
zones dont les StatusCodes sont Bad, la durée totale de toutes les zones Bad est calculée,
puis divisée par la largeur de l'intervalle. Le rapport obtenu est multiplié par 100 et comparé
au parametre PercentDataBad. Le StatusCode de lintervalle est Bad si le rapport est
supérieur ou égal au paramétre PercentDataBad. Pour tous les intervalles qui ne sont pas
Bad, la durée totale de toutes les zones Good est calculée, puis divisée par la largeur de
I'intervalle. Le rapport obtenu est multiplié¢ par 100 et comparé au parametre
PercentDataGood. Le StatusCode de l'intervalle est Good si le rapport est supérieur ou égal
au parameétre PercentDataGood. Si, pour un intervalle, aucun rapport ne s'applique, cet
intervalle est Uncertain_DataSubNormal.

Si lI'intdrvalle ne coniient pas de données, qu'il se trouve a l'intérieur de T DfData,
EndOf)ata] et que I'Agrégat renvoie un type de données brutes, le Stat ‘infervalle
est Bad_NoData, sauf si les caractéristiques spécifiques a I'Agrégat ¢ i ement.

La largeur d'un intervalle est le Processinginterval, sauf s'il s'agi
a-dire qu'une valeur est attribuée au bit Partial). Dans ce cas,
lors du|calcul de l'intervalle partiel.

(c'est-
utilisée

Les paragraphes 5.4.3.2.2 et 5.4.3.2.3 incluent des diagr : ' grie de
requétgs et de données. La couleur de I'axe temporel indiqueNg.sts zones.
Le roupe indique Bad, le vert Good et l'orange Q. nt que
TreatUhcertainAsBad = False.

5.4.3.2|2 Interpolation inclinée et Valeu

alse et
tée est
iple de

La Figyre 2 suivante illustre une séri
un Agrégat qui utilise des ¥a 1
antérielire au premier poin
Procesginglnterval.

9,
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Interpolated Bounds Simple Bounds
Initial Point Final Point
o]
Stepped
Extrapolation
N

Sloped

3 Extrapolation

==

btart Time Bad Point End Tim
/\ N

Anglais /Rqr*\ais\
Start Time Heure de début \ \ \ )
Inifial Point Pointinitial < N\ Xl \
Bald Point Point Bad N\ ®) \
Interpolated Bounds Limités in(ér\golée\ \)
Simple Bounds L@hg%}(le#\ \
Fifal Point 4 Poinffinak )"/
Stépped Extrapolation x tra;%@tior;\éch.ekénnée
(
\

hedhsen,

N
\ \gxtr%QM inclinée

\ped\=?ié/e et Valeurs limites simples

Le prenier interv 3 ti 3 :
la période qujipréce premier point de données;

le deuxiéme point, ou Slopedinterpolation pdgut étre

End Time

Slgped extrapolation

Figure 2 —

e et le troisiéme point, ou Steppedinterpolation est utilisé;

ne estUncextain si elle se termine dans une valeur Bad ou Uncertain |et que
< Le point final n'a aucun impact sur la zopne si
Steppeldlaterpolation est utilisé.

Le deuxiéme intervalle contient trois zones:

e la période qui précede le point de données Good, ou il n'existe aucune donnée;

e |a période entre le premier et le deuxiéme point, ou Slopedinterpolation peut étre
utilisé;

e la période entre le deuxiéme point et la limite calculée avec Slopedinterpolation.

Le troisiéme intervalle contient trois zones:

e |a période entre la limite simple et le premier point de données;
e |a période entre le premier point et un point interpolé qui tombe sur I'heure de fin;

e la période qui suit I'heure de fin, qui est ignorée.
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Il s'agit d'une zone partielle, les données apres I'heure de fin n'étant pas utilisées. Toutefois,
si l'interpolation inclinée est utilisée et que le point qui suit le point final est Uncertain, la zone
entre le dernier point et I'heure de fin est Uncertain.

54.3.2.3 Interpolation échelonnée et Valeurs limites interpolées

La Figure 3 illustre une série de données pour la Variable avec Stepped = True et un Agrégat
qui utilise des Valeurs Limites Interpolées. L'Heure de début de la requéte traitée est
antérieure au premier point de la série, et son Heure de fin n'est pas un entier multiple de
Processinginterval.

lata Intad R adc < l R
taterpolated-Bou Aple-Betnrds
. . Bad Point
Initial Point
o
(]
¢ °
Stepped
h Extrapolation
] N\
Start Time nd Time
IEC
Angl}j§ \ \ Francais
Start Time \ ( —Illet\{e/ge début
Inifial Point ,\ (\ Eg}At initial
Bal Point N ™ | Point Bad
Interpolated B}N{r}d% \ \ \ Limites interpolées
Simple Bounds /\& \/\ Limites simples
Fifal Point '\ N/ Point final
Stépped g(tM\ior\ \ Extrapolation échelonnée
Endﬂ?ﬂ{\ \\ \ Heure de fin
iqur iable avec Stepped = True et Valeurs limites interpolées
Le premnieriinterval ontient trois zones:

e 't periovde guiprecede e premmier point de donmees;
e la période entre le premier et le deuxiéme point, ou Steppedinterpolation est utilisé;
e la période entre le deuxiéme point et la limite et l'intervalle interpolé.

Le point Bad est ignoré en raison de lintervalle interpolé, mais cela crée des zones
Uncertain. Si Slopedinterpolation a été utilisé, la zone Uncertain commence au deuxiéme
point. Dans ce cas, elle commence uniquement lorsque la premiére valeur Bad est ignorée.

Le deuxiéme intervalle contient trois zones:

e la période entre la limite de début et le premier point de données;
e la période entre le premier et le deuxiéme point, ou Steppedinterpolation est utilisé;

e la période entre le deuxiéme point et la limite et I'intervalle interpolé.
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Le troisiéme intervalle contient trois zones:

e la période entre la limite interpolée et le premier point de données;
e la période entre le premier point et un point interpolé qui tombe sur I'heure de fin;

e la période qui suit I'heure de fin, qui est ignorée.

Il s'agit d'une zone partielle, et les données qui suivent I'heure de fin ne sont pas utilisées.

5.4.3.3 Description

Le paragraphe 5.4.3.3 aborde les caractéristiques spécifiques a I'Agrégat et le comportement

L e \ o T
speC|f|c e atHhAgregat patracuresf:

tement
pau est

Chaqug¢ paragraphe comporte un tableau qui exprime de maniére fg
de I'Aglégat (y compris les exceptions). La signification de chacune
décrite|au Tableau 14.

Description du Tableau 14:

e |La premiére colonne est le nom commun de I'é

e |La deuxiéme colonne est une description (de 2me e liste de sélections
valides pour I'élément, comprenant une desScKpti

e |La deuxiéme partie du tablea Icul de
I'Agrégat est déterminé.
t dans
certains cas particuliers communs \ i riptions
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Tableau 14 — Description du tableau d'Agrégat

Caractéristiques de I'Agrégat

Type Type d'Agrégat.
<Interpolated | Calculated | Raw>
Interpolated: Voir la définition d'Interpolated.
Calculated: Déterminé par un calcul défini.
Raw: Sélectionne une valeur brute dans un intervalle.
Data Type Type de données du résultat.

<Double | Int32 | Same as Source>

Use Bounds

Maniére dont I'Agrégat traite les limites.
<None | Interpolated | Simple>

None: Les limites ne s'appliquent pas a I’Agrégat

Interpolated: Utilise les limites interpolées.
Simple: Utilise les limites simples.
Timestamp Horodatage de la valeur d'Agrégat obtenue: N

<startTime | endTime | Raw>

startTime: Heure de début de l'intervalle.
endTime: Heure de fin de l'intervalle.
Raw: Heure associée a une valeur dans l'intervalle.

Calculs|de StatusCode

Méthodg de calcul

Maniéere de calculer le code de sta
<PercentValues | PercentTime |

PercentValues: En fonctlon gdes nombres de valeurs.
PercentTime: E ctlon pouxcentdge terva de temps.
Custom: SpeC| que IA regat descriptiornincl

Partial Pour les intervalles pa si l' rega définit ge blt

<Set Sometimes | Not Se

Il peut également décrire des Sas articyliers pour la définition de ce bit.
Calculated

DNot N.e bi : jamaijs défini.

Interpolfted Q

Decrit('utiligatio du\bqyﬁlterpolé.
metimes | Not Set>

it est toujours défini.
/ Le bit est parfois défini (décrire quand).
it n'est jamais défini.

Raw \

Decrit I'Milisation du bit Raw.
<Se ays | Set Sometimes | Not Set>
Set Always: Le bit est toujours défini.

et Sometimes: Le bit est parfois défini (décrire quand).
Not Set: Le bit n'est jamais défini.

Multi Vallue

Décrit I'utilisation du bit a plusieurs valeurs.
<Set Sometimes | Not Set>

Set Sometimes: Le bit est utilise (voir 'TEC 62541-11).
Not Set: Le bit n'est jamais défini.

Cas particuliers communs au code de statut

Before Start of Data

Si I'ensemble de l'intervalle précéde le début des données

After End of Data

Si l'ensemble de l'intervalle suit la fin des données (comme déterminé par
I'Historique)

Start Bound Not Found

Si la limite de début est introuvable pour le tout premier intervalle et que ce dernier
n'est pas partiel, détermine le traitement particulier qu'il convient d'appliquer, le
cas échéant.

End Bound Not Found

Si la limite de fin est introuvable pour le dernier intervalle, lequel n'est pas partiel,
détermine le traitement particulier qu'il convient d'appliquer, le cas échéant.

Bound Bad

Si la valeur limite est Bad, détermine le traitement particulier qu'il convient
d'appliquer, le cas échéant.

Bound Uncertain

Si la valeur limite est Uncertain, détermine le traitement particulier qu'il convient
d'appliquer, le cas échéant.
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L'Agrégat Interpolative défini au Tableau 15 renvoie la Valeur Limite Interpolée (voir 3.1.8)
pour le startTime de chaque intervalle.

Lors de la recherche des valeurs Good avant ou aprées la valeur limite, la période de temps
recherchée est spécifique au Serveur, mais il convient que le Serveur recherche un intervalle
de temps dont la taille est au moins égale a Processinginterval.

Tableau 15 — Récapitulatif des Agrégats Interpolative

Caractéristiques de l'agrégat interpolé

Type Tnterpolated

Data Type Identique a la source

Use Bodnds Interpolated

Timestamp StartTime

Calculs|de StatusCode

Méthodg de calcul Custom
Good si aucune valeur Bad n'est ignorég et\si des tilisées,
Uncertain si les valeurs Bad sont i hin sont
utilisées. En l'absence de valeur de de ion des
Limites interpolées (voir 3.1.8) pouf plus.dedgtai

Bit Partijal Not Set

Bit Calcplated

Not Set (

Bit Interpolated

()
Set Sometimes

Toujours défini/sauf Iorm\// e/sNéf%

Bit Raw

ut d'intervalle

Set Sometim N\
Si une valeur e st 'heure €xa

Bit Multi Value

du dé
Not Set

Cas paiticuliers communs au

code de statuk

in DWNormal renvoyé si une ou plusieurs valeurs Bad
|gn ees a calcul de la valeur limite

Before $tart of Data nvoie BaQ_NQDat\a\
After Enld of Data Ren oi une\‘ag%& j/P/ow 3.1.8) (inclinée ou échelonnée en [fonction
métres
[\ Le ode de statut certgin_DataSubNormal
Start Bdund Not Found | “WNoDatg.
End Bodnd Not Foupd N\ Votr)A?th Eﬁs(of\Qata}
Bound Had 7 < INe Fe\nvo@\pas\uoe\{ﬁite Bad, sauf comme indiqué ci-dessus
Bound Uncertain ont été

5.4.3.5

L'Agrég
pour cha
autres gue

calculapt le-sStatusCagde (voir 5.3).

conséqrent, Percen

ood/PercentBad s'applique au nombre de valeurs dans l'intervall

et)divise la somme par le nombre de valeurs Good. Si les

u Tableau 16 ajoute les valeurs de toutes les Données brute

orées dans le calcul, le StatusCode de I'Agrégat est détern
Il ne s'agit pas d'un Agrégat basé sur le temj

s Good
valeurs
Niné en
bs. Par

D

e .
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Tableau 16 — Récapitulatif des Agrégats Average

Caractéristiques de I'Agrégat Average

Type Calculated

Data Type Double

Use Bounds Aucun

Timestamp StartTime

Calculs de StatusCode

Méthode de calcul PercentValues

Partial Not Set

Calculated Set Always

Interpolated Not Set

Raw Not Set

Multi Vafue NotSet {
Cas paffticuliers communs au code de statut /N
Before $tart of Data Bad_NoData N N
After Enld of Data Bad NoData { '\

No Star{ Bound Bounds non utilisées \

No End Bound Bounds non utilisées ’ \
Bound Had Bounds non utilisées \ WA
Bound Uncertain Bounds non utilisées \\\‘\\)
5.4.3.6 TimeAverage

L'Agrég & leoxs Limites Interpolégs (voir
3.1.8) pour déterminer la valeur d'un pOint au débu E ntervalle. Une lign¢ droite
est trag S 5 |'intervalle et la valedr limite
de fin divisée par la longupur du

Proces
inclinéd

Si l'intg
valeur
tracées

La résqlution tempors ilise g calcul est spécifique au Serveur.

ce calcul utilise toujours un|
dchelonnée ou inclinée, en fpnction

e ligne

Bad, elles sont ignorées dans le calcdl, et la
ée au StatusCode. Les lignes inclinée

s sont
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Tableau 17 — Récapitulatif des Agrégats TimeAverage

Caractéristiques de I'Agrégat TimeAverage

Type Calculated
Data Type Double

Use Bounds Interpolated
Timestamp StartTime
Calculs de StatusCode

Méthode de calcul Custom

Good si aucune valeur Bad n'est ignorée et si des valeurs Good sont utilisées,
Uncertain si les valeurs Bad sont ignorées ou si des valeurs Uncertain sont

utilisées.
Partial Set Sometimes

Q I'Anl- r\u-\ll o' sf pas & rv-\lp! t3
Calculafed Set Always [
Interpolgted Not Set P\
Raw Not Set XS (
Multi Value Not Set 7\

\

Cas paifticuliers communs au code de statut \
Before $tart of Data Bad_NoData \ N A )
After End of Data Valeur extrapolée, statut Uncertain NEEVSLEAN
No Star{ Bound Calculate Partial Interval N N\ O\ \
No End [Bound Données Extrapolate, statut Unceptain~_ AN T\
Bound Had NA / \
Bound Uncertain NA [ (Y /
5.4.3.7 TimeAverage2 6
L'Agrégat TimeAverage2 défini au

Tablea
au déblt et a la fin d'un
de chague valeur dan
les ligrles est divisée pa

que ce|calcul utilise u

Steppef de la Ve.
La résd
Si l'int

l'interva
que si

imp voir
ignendroit

sginglnterval pour donner la moyenng.
inclinée, en fonction de la valeur de la P

pour déterminer la valeur d'yn point

départ
e sous
Noter
opriété

glcul et
t-a-dire
erage?2
igée par
t Good
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Tableau 18 — Récapitulatif des Agrégats TimeAverage2

Caractéristiques de I'Agrégat TimeAverage2
Type Calculated
Data Type Double
Use Bounds Simple
Timestamp StartTime
Calculs de StatusCode
Méthode de calcul PercentTime
Partial Set Sometimes
Si l'intervalle n'est pas complet
Calculated Set Always
Interpolated Not Set
Raw Not-Set
Multi Value Not Set (
A\
Cas paifticuliers communs au code de statut AN \
Before $tart of Data Bad_NoData { \
After End of Data Bad NoData
No Star{ Bound Bound est Bad_NoData et est traité comme whe autrd valeur'Bad dans T'inervalle
No End [Bound Bound est Bad_NoData et est traité comme une autrealelr Bad dafis l'intervalle
Bound Had Traité comme une autre valeur Bad dapg "mtefvalla) '~
Bound Uncertain Traité comme une autre valeur Uncertzh\dan?)\ﬂg{e\r\l}u\e \

5.4.3.8 Total

L'Agrégat Total défini au Tableau 19
intervalle:

chaque

Total =|TimeAverage x Processinginterval (seco

ou: TimeAverage est le (fésultat : nterval
fourni gour I'appel Tot

Les unités obte S
secondes.

Le StatusCode d g

nits] x
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Tableau 19 — Récapitulatif de I'Agrégat Total

Caractéristiques de I'Agrégat Total

Type Calculated
Data Type Double

Use Bounds Interpolated
Timestamp StartTime
Calculs de StatusCode

Méthode de calcul Custom

Good si aucune valeur Bad n'est ignorée et si des valeurs Good sont utilisées,
Uncertain si les valeurs Bad sont ignorées ou si des valeurs Uncertain sont

utilisées.
Partial Set Sometimes

Siintervallerestpasecemplet
Calculafed Set Always [
Interpolgted Not Set P\
Raw Not Set XS (
Multi Value Not Set 7\

\

Cas paifticuliers communs au code de statut \
Before $tart of Data Bad_NoData \ N A )
After End of Data Valeur extrapolée, statut Uncertain NEEVSLEAN
No Star{ Bound Calculate Partial Interval N N\ O\ \
No End [Bound Données Extrapolate, statut Unceptain~_ AN T\
Bound Bad NA
Bound Uncertain NA
5.4.3.9 Total2
L'Agrégat Total2 défini au Tableau 20 chaque

interva
Total2

ou Tim
fourni

L'intery
donnés
interva

nterval

nt des
ans un

nits] x
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Tableau 20 — Récapitulatif de I'Agrégat Total2

Caractéristiques de I'Agrégat Total2

Type Calculated
Data Type Double
Use Bounds Simple
Timestamp StartTime

Calculs de StatusCode

Méthode de calcul PercentTime

(ignorée)

Partial Set Sometimes
Si l'intervalle n'est pas complet

Calculated Set Always

Interpolated Not Set

Raw Not-Set

Multi Vallue Not Set (

N

Cas paffticuliers communs au code de statut AN \

Before $tart of Data Bad NoData { \

After Enld of Data Bad_NoData N

No Star{ Bound La valeur de Bound est Bad_NoData, traité%:oWé\au\th/aBur dd qualite
Bad dans le calcul (ignorée)

No End Bound La valeur de Bound est Bad_NoData, t{%e\\\ \e valeur dd qualité
Bad dans le calcul (ignorée) n&

Bound HBad La valeur est traitée comme un eure ate/Bad dans I§ calcul

Bound Uncertain

calcul (ignorée) \

La valeur est traitée comme une au@leur

dans le

e quférente de Good

AN

5.4.3.1D Minimum
L'Agrégat Minimum défini au Tablea
dans I' mtervalle et de la renvoyer aveg I' h
méme i S
bit Multiple Values est défin

Sauf indication
Bad sopt disponib

L'horodatage de I'

O

inimale
ue si la
ite et le

qualité

rval.
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Caractéristiques de I'Agrégat Minimum

Type Calculated

Data Type Identique a la source
Use Bounds Aucun

Timestamp StartTime

Calculs de StatusCode

Méthode de calcul Custom

Good minimale, le statut est Uncertain SubNormal

En I'absence de valeur Bad, le statut est Good. En présence de valeurs Bad, le
statut est Uncertain_SubNormal. Si une valeur Uncertain est inférieure a la valeur

Partial

Set Sometimes

Sillimtar all nlact oo malat
oH—rHHr e are+HeStPas et

Calculafed

Set Sometimes

Si la valeur Minimum n'est pas sur le StartTime de l'in
défini sur Uncertain_SubNormal en raison de la pré
Good dans l'intervalle

nce dwr

alle ou siJe Stdtut était

res que

Interpoldted Not Set \

Raw Set Sometimes {\“Q \ \
Si la valeur Minimum est sur le StartTime de Iinterva

Multi Vallue Set Sometimes

RS
Si plusieurs valeurs Good existent avec m irMm
N~/

Cas paiticuliers communs au code de statut

Before $tart of Data Bad_NoData AN )
After Enld of Data Bad_NoData ~\ N/ .

No Star{ Bound Non applicable L\ /X

No End Bound Non applicable/” N 2 AU
Bound Had Non applicable \ v )

Bound Uncertain

Non applicable

5.4.3.11

L'Agrég
dans I'i
méme
bit Mul

Sauf in
Bad so

L'horod

Maximum

ximale
tage auquel elle s'est produite. Noter qu si la

e et le

qualité

odjours le début de l'intervalle de chaque Processinglintegrval.
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Tableau 22 — Récapitulatif de I'Agrégat Maximum

Caractéristiques de I'Agrégat Maximum

Type Calculated

Data Type Identique a la source
Use Bounds Aucun

Timestamp StartTime

Calculs de StatusCode

Méthode de calcul Custom

En I'absence de valeur Bad, le statut est Good. En présence de valeurs Bad, le
statut est Uncertain_SubNormal. Si une valeur Uncertain est supérieure a la valeur
Good maximale, le statut est Uncertain_SubNormal

Partial

Set Sometimes

Sillimtar all nlact oo malat
oH—rHHr e are+HeStPas et

Calculafed

Set Sometimes
Si la valeur Maximum n'est pas sur le StartTime de l'in alle ou siJe\Stqtut était
défini sur Uncertain_SubNormal en raison de la prés&nce dwur res que
Good dans l'intervalle

Interpolated

Not Set

Raw

\
Set Sometimes
Si la valeur Maximum est sur le StartTime de Nnterv

Multi Vallue

Set Sometimes

RS
Si plusieurs valeurs Good existent avec m a%gum
NN

Cas paiticuliers communs au code de statut

Before $tart of Data Bad_NoData AN )
After Enld of Data Bad_NoData ~\ N/ .

No Star{ Bound Non applicable L\ /X

No End Bound Non applicable/” N 2 AU
Bound Had Non applicable \ v )

Bound Uncertain

Non applicable

5.4.3.12

L'Agrégat MinimumActual
minimale dans l'interva
que si|la méme yale
extraitd et les Bj

MinimumActualTime

permet d'extraire la valeur brut¢ Good
orodatage auquel elle s'est produitg. Noter
ans plusieurs horodatages, la plus ancienne est
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Tableau 23 — Récapitulatif de I'Agrégat MinimumActualTime

Caractéristiques de I'Agrégat MinimumActualTime

Type Calculated

Data Type Identique a la source

Use Bounds Aucun

Timestamp Durée de la valeur minimale

Calculs de StatusCode

Méthode de calcul Custom

En I'absence de valeur Bad, le statut est Good. En présence de valeurs Bad, le
statut est Uncertain_SubNormal. Si une valeur Uncertain est inférieure a la valeur
Good minimale, le statut est Uncertain SubNormal

Partial

Set Sometimes

Sillimtar all nlact naoc
oH—rHHr e are+HeStPas

Calculafed

Interpolated

Not Set /

Raw

Set Sometimes
Si une valeur minimale Good est renvoyée

Set Sometimes
Si le Statut était défini sur Uncertain_SubNormal en raj de valeyrshaufres que
Good dans l'intervalle R N\

\\ ¢

Multi Vajlue Set Sometimes \( x \ \)
Si plusieurs valeurs Good existent avec la/valedx Minim
< AN \
Cas paifticuliers communs au code de statut N N /
Before $tart of Data Bad _NoData / \
After Enld of Data Bad_NoData (N )
No Star{ Bound Non applicable ~\ Y/ .
No End Bound Non applicable L \\Y /] N
Bound Had Non applicable” N ¢ AU
Bound Uncertain Non applicable \ X ]
5.4.3.18 MaximumActualTime

L’Agrégat MaximumAct
MinimumActualTime, s
si la méme valeur ma

et les Bits d'Agréft SQ

u 24 est identique a I'Agrégat
te maximale dans l'intervalle. Noter que
horodatages, la plus ancienne est extraite
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Tableau 24 — Récapitulatif de I'Agrégat MaximumActualTime

Caractéristiques de I'Agrégat MaximumActualTime

Type Calculated

Data Type Identique a la source

Use Bounds Aucun

Timestamp Durée de la valeur maximale

Calculs de StatusCode

Méthode de calcul

Custom

En I'absence de valeur Bad, le statut est Good. En présence de valeurs Bad, le
statut est Uncertain_SubNormal. Si une valeur Uncertain est supérieure a la valeur
Good maximale, le statut est Uncertain_SubNormal

Partial

Set Sometimes

Sillimtar all nlact nac
oH—rHHr e are—+HeStPas

Calculafed

Set Sometimes
res que

Interpolated

Not Set /

Raw

Set Sometimes
Si une valeur maximale Good est renvoyée

Si le Statut était défini sur Uncertain_SubNormal en raj de valeyrshau
Good dans l'intervalle R N\
\\ ¢

Multi Vallue

<

Cas particuliers communs au code de statut

Set Sometimes xe \)
Si plusieurs valeurs Good existent avec lavaledx maxim
NI \
NN /

Before $tart of Data Bad _NoData / \
After Enld of Data Bad_NoData (N )
No Star{ Bound Non applicable ~\ Y/ .

No End Bound Non applicable L\ 2./
Bound Had Non applicable” N\ < AU

Bound Uncertain

Non applicable

5.4.3.14 Range

L'Agrégat Range défini aw'Ta

ifférences entre les valeurs brutes Good

maximales et minimal le ne contient qu'une seule valeuf Good,
la plage est nulle. Not nulle ou positive. Si les valeurs autfes que
Good dont ignorégs | 5 valeurs minimales ou maximales ou s'i| existe
des valeurs Bad ubNormal.
ecapitulatif de I'Agrégat Range
Caractdristiquessde NAgrégatRange
Type Calgulatdd
Data Type N\ . \\“Ndentigde a la source
Use Bolrds NN cun
Timestamp X=X StartTime
Calculs|de StatusCade >
Méthodg¢ de calcul Custom
En I'absence de valeur Bad, le statut est Good. En présence de valeurs|Bad, le
statut-est-Unreertain—SubMNormal—Si-ure—valeurUneertairestsupérieure—ata valeur
— M
maximale ou inférieure a la valeur Good minimale, le statut est
Uncertain_SubNormal
Partial Set Sometimes
Si l'intervalle n'est pas complet
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Cas particuliers communs au code de statut

Before Start of Data

Bad NoData

After End of Data

Bad_NoData

No Start Bound

Non applicable

No End Bound

Non applicable

Bound Bad

Non applicable

Bound Uncertain

Non applicable
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5.4.3.15 Minimum2

L'Agrégat Minimum2 défini au

Tableau 26 permet d'extraire la valeur Good minimale de chaque intervalle pour Minimum,
sauf que les Valeurs Limites Simples sont incluses. Les Valeurs Limites Simples de
I'intervalle sont déterminées conformément a la définition des Valeurs Limites Simples
(voir 3.1.9). Les valeurs Bad sont ignorées dans le calcul. Le StatusCode de I'Agrégat est
déterminé en calculant le StatusCode (voir 5.3) pour les Agrégats basés sur le temps. Si une
valeur limite est renvoyée, le statut indique Raw, Calculated ou Interpolated.

Si la valeur de TreatUncertainAsBad est False et qu'une valeur brute Uncertam est la valeur
minimale, cette valeur Uncertain est utilisée. Sinon, les valeurs Uncertain Son

Si l'intdrpolation inclinée est utilisée et que End Bound est la valeur
utilisé comme valeur Minimale avec I'horodatage défini sur le staxtTi
Bound est ignoré dans tous les autres cas.

Tableau 26 — Récapitulatif de I'Agr@m&

ind est
e. End

Caractédristiques de I'Agrégat Minimum2 )\
Type Calculated [~ >
Data Type Identique & la source PN Y AR

Use Bodnds Simple C\\V /L X

Timestamp StartTime /' \ C (\ ) )\
Calculs|de StatusCode N

Méthodg¢ de calcul PercentTime

Partial Set Sometime#\ \ >

g I'intervalle n'est mpI
Calculafed \t}\ fi \\B w}

fi m und’es mum
Interpolated [\ Sothetj w
e limite interpotée valeur Minimum
e
/\ te la valeur Minimum
Multi Vdlue Set é\e\n;:t;:iz }
/\ |US| s Good existent avec la méme valeur

N\
Cas paifticuliers colmmugs au code an\sta;zft
Before $tart of Data \ ~KBad\WoData

After End of Déta \~\|Bad_NpData

No Star{ Beund \ ./ \| Traltef la valeur de début comme Bad_NoData et calculer I'Agrégat

No End BoundN\_\ N\ Traiter la valeur de fin comme Bad NoData et calculer I'Agrégat
Bound Had X=X Wtiliser comme une valeur et calculer I'Agrégat tel que défini
Bound Uncertaind )=\ Utiliser comme une valeur et calculer I'Agrégat tel que défini

N

5.4.3.1p Maximum?2

L'Agrégat Maximum2 défini au Tableau 27 permet d'extraire la valeur Good maximale de
chaque intervalle pour Maximum, sauf que les Valeurs Limites Simples sont incluses. Les
Valeurs Limites Simples de l'intervalle sont déterminées conformément a la définition des
Valeurs Limites Simples (voir 3.1.9). Si les valeurs Bad sont ignorées dans le calcul, le
StatusCode de I'Agrégat est déterminé en calculant le StatusCode (voir 5.3) pour les
Agrégats basés sur le temps. Si une valeur limite est renvoyée, le statut indique Raw,
Calculated ou Interpolated.

Si la valeur de TreatUncertainAsBad est False et qu'une valeur brute Uncertain est la valeur
maximale, cette valeur Uncertain est utilisée. Sinon, les valeurs Uncertain sont ignorées.

Si l'interpolation inclinée est utilisée et que End Bound est la valeur maximale, End Bound est
utilisé comme valeur Maximale avec I'horodatage défini sur le startTime de l'intervalle. End
Bound est ignoré dans tous les autres cas.
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Tableau 27 — Récapitulatif de I'Agrégat Maximum2

Caractéristiques de I'Agrégat Maximum2

Type Calculated
Data Type Identique a la source
Use Bounds Simple
Timestamp StartTime
Calculs de StatusCode
Méthode de calcul PercentTime
Partial Set Sometimes
Si I'intervalle n'est pas complet
Calculated Set Sometimes
Défini, sauf si StartBound est Maximum
Interpol ted Set-Sometimes
Si une limite interpolée est la valeur Maximum f\
Raw Set Sometimes (\\
Si une valeur brute est la valeur Maximum A (\
Multi Vallue Set Sometimes g \
Si plusieurs valeurs Good existent avec la méme valeu \
Cas paffticuliers communs au code de statut \ NN )
Before $tart of Data Bad_NoData NEERS
After End of Data Bad NoData

No Star{ Bound

~
Traiter la valeur de début comme Bad~NoData etalcyleN'Agrégat

No End Bound

Traiter la valeur de fin comme B4d_NoDate efsalculer RAgrégat

Bound Had Utiliser comme une valeur et cdlculgr BAgrégatteNgue défini
Bound Uncertain Utiliser comme une valeur gtxcalculer fAgrégatNel que’défini
5.4.3.17 MinimumActualTime2

L'Agrégat MinimumActualTime2 défi
minimale de chaque mtervalle pour

permet d'extraire la valeu

inclusep. ont déterminées conforméme
définiti 31 les valeurs Bad sont ignorées
calcul, : calculant le StatusCode (voir 5.3)
Agrégaffs basés sur Ip temy i : imite est renvoyée, le statut indiqu
Calculg

Silav False et qu'une valeur brute Uncertain est I3

minima

Si I'intg
utilisé
End Bag

ée et que End Bound est la valeur minimale, End Bo
avec I'horodatage défini sur I'EffectiveEndTime de l'int

ilisée. Sinon, les valeurs Uncertain sont ignoréeg.

Good

les Valeurs Limites Simplés sont

nt a la
Hans le
our les
e Raw,

valeur

nd est
ervalle.
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Tableau 28 — Récapitulatif de I'Agrégat MinimumActualTime2

Caractéristiques de I'Agrégat MinimumActualTime2
Type Calculated
Data Type Identique a la source
Use Bounds Simple
Timestamp Durée de la valeur minimale
Calculs de StatusCode
Méthode de calcul PercentTime
Partial Set Sometimes

Si I'intervalle n'est pas complet
Calculated Not Set
Interpolated Set Sometimes

S; uric :;III;tU ;IItUI'JU:G’G Ubt :a VG:CUI rV‘I;II;IIIuIII
Raw Set Sometimes

Si une valeur brute est la valeur Minimum
Multi Vallue Set Sometimes

Si plusieurs valeurs Good existent avec la méme yal

N\

Cas paifticuliers communs au code de statut \
Before $tart of Data Bad_NoData \ N A )
After Enld of Data Bad_NoData NG
No Star{ Bound Traiter la valeur de début comme Bad ‘NoDataget calculer I'Advégat
No End [Bound Traiter la valeur de fin comme Bad-NoBataret catsulek I'Agcédat
Bound Had Utiliser comme une valeur et caj€uler I'Agrégabtel’que défini
Bound Uncertain Utiliser comme une valeur et cdlculgr DAgrégatfelque deéfini
5.4.3.18 MaximumActualTime2 6
L'Agrégat MaximumActualTime2 défini 9 et d'extraire la valeur Good
Maxima Yime, sauf que les Valeurs |Limites
Simples sont incluses. g de l'intervalle sont déterminées
conformément a la définitj ples (voir 3.1.9). Si les valeurs Bad sont

ignorée
(voir 5]
indique

leur de Tr
le, cette va

Silav
maxim

Si l'ints
utilisé ) valet
End Bo igneré. da

tous les autres cas.

isCode

valeur
5.

ind est
ervalle.
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Tableau 29 — Récapitulatif de I'Agrégat MaximumActualTime2
Caractéristiques de I'Agrégat MaximumActualTime2
Type Calculated
Data Type Identique a la source
Use Bounds Simple
Timestamp Durée de la valeur maximale

Calculs de StatusCode

Méthode de calcul

PercentTime

Partial Set Sometimes

Si I'intervalle n'est pas complet
Calculated Not Set
Interpolated Set Sometimes

SI uric :;III;tU ;IItUI'JU:G’G Ubt :a VG:CUI rv‘:a}\;lllulll
Raw Set Sometimes

Si une valeur brute est la valeur Maximum
Multi Vallue Set Sometimes

Si plusieurs valeurs sont égales a Maximum

Cas paiticuliers communs au

A
AN
code de statut A

Before $tart of Data

N\
Bad_ NoData \ \ \ /

After Enld of Data

Bad NoData \ S

No Star{ Bound Traiter la valeur de début comme Bad ‘NoDataet ca\p\uJ\er I'Advégat
No End [Bound Traiter la valeur de fin comme Bad-NoBataret catsulek I'Agcédat
Bound Had Utiliser comme une valeur et caj€uler I'Agrégabtel’que défini

Bound Uncertain

e défini

Utiliser comme une valeur et cdlculer DAgrégattel

5.4.3.1p Range2

L'Agrégat Range2 défini au Tableau 30

Noter

minim:jes dans l'intervalle, telles que/renvoyées

ales et
mum?2.

Type

Caractédristiques de I'Agrégat Rahge2
C O\ Calcu

ted /

Data Type Ndentique & [&xsourse
Use Bodnds (N Stmple«(itilisé dansAes calculs de Minimum2 et Maximum2)
Timestamp StartTime

Calculs|de Stah)as\Co\(xe

Méthodé de cafcu W
a\ \ Mirjthum2 ou Maximum2 est Bad, le statut est Bad_NoData. Si Minimum2 ou
ﬁk ximum?2 est incertain, le statut est Uncertam_DataSubNormal Sinon Goqd
Partial Sometimes
i I'intervalle n'est pas complet
Calculafed \ Set Always
Interpolated Not Set
Raw Not Set
Multi Vallue Not Set

Cas particuliers communs au

code de statut

Before Start of Data

Bad_NoData

After End of Data

Bad_NoData

No Start Bound

Traité par Minimum2 et Maximum2

No End Bound

Traité par Minimum2 et Maximum?2

Bound Bad

Traité par Minimum2 et Maximum?2

Bound Uncertain

Traité par Minimum2 et Maximum2

5.4.3.20

L’Agrégat AnnotationCount défini au Tableau 31
Annotations de l'intervalle.

AnnotationCount

Les StatusCodes sont Good, Calculated.

renvoie un comptage de toutes

les
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Tableau 31 — Récapitulatif de I'Agrégat AnnotationCount

Caractéristiques de I'Agrégat AnnotationCount
Type Calculated
Data Type Int32 (les valeurs négatives ne sont pas admises)
Use Bounds Aucun
Timestamp StartTime
Calculs de StatusCode
Méthode de calcul Custom
Good, sauf si l'intervalle précede le début des données ou vient aprés la fin des
données
Partial Set Sometimes
Si I'intervalle n'est pas complet
Calculated SetAlweays
Interpoléted Not Set [
Raw Not Set 2\
Multi Vallue Not Set RSN (
<\
Cas paiticuliers communs au code de statut \
Before $tart of Data Bad_NoData / N
After Enld of Data Bad_NoData \ N A /
No Star{ Bound Ne s'applique pas NEIEY2R2 N
No End Bound Ne s'applique pas N N\ N \
Bound Had Ne s'applique pas N T\
Bound Uncertain Ne s'applique pas \

5.4.3.2{1 Count

valeurs
bnt pas
lant le
ontient

L'Agrégat Count défini au Tableau 32
brutes g'un intervalle. Si une ou plusie
inclusep dans le comptage, et le St
StatusQode (voir 5.4.3) po
aucune

Sauf in

/\ N
Caractédristiques de,l’)s%é{af\cou\\t N
Type \ Calculated /

Data Type \ Int32(les valeurs négatives ne sont pas admises)
Use Boldnds < N Aucund>
Timestamp N . U\ [StaxtTime
Calculs d&S{atu\@dE\
Méthodg de caluil \ PercentValues
Partial Set Sometimes
Si l'intervalle n'est pas complet
Calculated Set Always
Interpolated NotSet
Raw Not Set
Multi Value Not Set

Cas particuliers communs au code de statut

Before Start of Data Bad _NoData
After End of Data Bad NoData
No Start Bound Ne s'applique pas
No End Bound Ne s'applique pas
Bound Bad Ne s'applique pas
Bound Uncertain Ne s'applique pas

5.4.3.22 DurationIinStateZero

L'Agrégat DurationInStateZero défini au Tableau 33 renvoie la durée Duration lors de
I'intervalle au cours duquel I'état de la Variable était zéro. Les Valeurs Limites Simples pour
I'intervalle sont utilisées pour déterminer la valeur initiale (heure de début < heure de fin) ou
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I'neure de fin (si heure de début > heure de fin). Si une ou plusieurs valeurs brutes sont
autres que Good, elles ne sont pas incluses dans Duration, et le StatusCode de I'Agrégat est
déterminé en calculant le StatusCode (voir 5.3) pour les Agrégats basés sur le temps.
Duration est exprimé en millisecondes. Sauf indication contraire, les StatusCodes sont Good,

Calculated.

Tableau 33 — Récapitulatif de I'Agrégat DurationInStateZero

Caractéristiques de I'Agrégat DurationIinStateZero

Type Calculated
Data Type Durée
Use Bounds Simple
Timestamp StartTime
RN
Calculs|de StatusCode (
Méthod¢ de calcul PercentTime ' ARANaN
Partial Set Sometimes (\ \
Si I'intervalle n'est pas complet

Calculafed Set Always \
Interpolted Not Set < \ N
Raw Not Set \ N\
Multi Vallue Not Set { NN \

N\ X )
Cas palfticuliers communs au code de statut )\
Before $tart of Data Bad NoData [~ >

After Enld of Data

Bad_NoData .\

No Star{ Bound

WA
Traiter la valeur.de début fomma Bad NpData etcalculer I'Agrégat

No End Bound

Traiter la valedr de fin g6mme Bad_NoDAtaJet,cgléuler I'Agrégat

Bound Had

Utiliser comm&wune Maléyr et calculenl’Agrégat tel que défini

Bound Uncertain

Utiliser comme Orge valeuret calsuler Mgrégédt tel que défini

5.4.3.2

L'Agrég
I'interv
l'interv
I'neure
autres

déterm

Duratio
Calculg

ors de

gat est

Good,
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Tableau 34 — Récapitulatif de I'Agrégat DurationInStateNonZero

Caractéristiques de I'Agrégat DurationlnStateNonZero

Type Calculated
Data Type Durée
Use Bounds Simple
Timestamp StartTime
Calculs de StatusCode
Méthode de calcul PercentTime
Partial Set Sometimes

Si l'intervalle n'est pas complet
Calculated Set Always
Interpolated Not Set
Raw Not-Set
Multi Vallue Not Set (

a\

Cas paifticuliers communs au code de statut AN \
Before $tart of Data Bad_NoData { \
After End of Data Bad NoData
No Star{ Bound Traiter la valeur de début comme Bad_NoData ebealsulek I"Agrégal\
No End [Bound Traiter la valeur de fin comme Bad_NoData et calculeUAgtégan.
Bound Had Utiliser comme une valeur et calculer I'Agrégaitel wye défin\
Bound Uncertain Utiliser comme une valeur et calculer I%g[égéhﬁ@i\qh@d@fini \
5.4.3.2 NumberOfTransitions
L'Agrégat NumberOfTransitions définj comptage du nombre de
transitipns de la Variable pendant I'i fs valeurs brutes sopt Bad,
elles n¢ sont pas incluses dans le comp de I'Agrégat est déterminé en
calculant le StatusCode (voir 5.3) pour S \basés sur le temps.
La premiére transition doj paran{ la premiére valeur autre que Bgd dans
I'intervalle a la valeur autte Qqui K dne transition s'est produite s'il n'existe
aucung valeur autre ; seéden gi la premiere valeur autre que Bad est
différente. L'endTime - ideéce me faisant partie de l'intervalle. Une transition

se proquisant a pendTiny

Sauf infication co

Caractéristiques de'Agrégat NumberOfTransitions

Type [N AN\ Galculated
X\

Data Type t32 (les valeurs négatives ne sont pas admises)
Use Bodnds \ Custom. Une valeur autre que Bad préalable a l'intervalle est utilisée.
Timestamp /| StartTime
Calculs|de StatusCode
Méthode de calcul PercentValues
Partial Set Sometimes
Si I'intervalle n'est pas complet
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Cas particuliers communs au code de statut

Before Start of Data Bad_NoData

After End of Data Bad NoData

No Start Bound Traiter la valeur de début comme Bad_NoData et calculer I'Agrégat
No End Bound Traiter la valeur de fin comme Bad_NoData et calculer I'Agrégat
Bound Bad Utiliser comme une valeur et calculer I'Agrégat tel que défini

Bound Uncertain Utiliser comme une valeur et calculer I'Agrégat tel que défini
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5.4.3.25 Start
L'Agrégat Start défini au Tableau 36 permet d'extraire la premiére valeur brute dans

I'intervalle, et de renvoyer la valeur et son statut avec I'horodatage auquel elle s'est produite.
Si l'intervalle ne contient aucune valeur, le StatusCode est Bad_NoData.

Tableau 36 — Récapitulatif de I'Agrégat Start

Caractéristiques de I'Agrégat Start

Type Calculated
Data Type Identique a la source
Use Bounds Aucun
Timestamp Heure d'une valeur brute
/N

Calculs|de StatusCode (
Méthodg de calcul Custom <\‘

Le statut de la valeur brute est renvoyé N\
Partial Set Sometimes

Si I'intervalle n'est pas complet
Calculafed Not Set { N N\
Interpolted Not Set \ S\
Raw Toujours 7 NE YOS
Multi Vdlue Not Set N\ & >

QAN
Cas paffticuliers communs au code de statut / N\
Before $tart of Data Bad NoData U/
After Enld of Data Bad_NoData (\\"/. A
No Star{ Bound Ne s'appliquegas>. /N N [&/(U ) . /7
No End Bound Ne s'applique‘pas \ \ )
Bound Had Ne s'applique pas /
Bound Uncertain Ne s'applique p,afﬁ
5.4.3.2p End \>
L'Agreéd et)d'extrajre la derniére valeur brute dans l'intervalle,
et de horodatage auquel elle s'est prodyite. Si
I'intervalle ne co@t sCode est Bad_NoData.
Récapitulatif de I'Agrégat End
Caractéristiques de\l'Agrégat End’
Type KCalcMated
Data Type  \ N~ Identigtie a la source
Use Bodng§~\_ | &Y Aucth
Timestahfp_ N\ AN\ NHeure d'une valeur brute
Calculs|de StatusCode \
Méthodg¢ de calcul Custom
\/ Le statut de la valeur brute est renvoyé

Partial Set Sometimes

SiTintervalie n'est pas complet
Calculated Not Set
Interpolated Not Set
Raw Toujours
Multi Value Not Set

Cas particuliers communs au code de statut

Before Start of Data Bad_NoData
After End of Data Bad NoData
No Start Bound Ne s'applique pas
No End Bound Ne s'applique pas
Bound Bad Ne s'applique pas
Bound Uncertain Ne s'applique pas

5.4.3.27 Delta

L'Agrégat Delta défini au Tableau 38 permet d'extraire la différence entre les premiére et
derniére valeurs brutes Good dans l'intervalle. L'Agrégat est négatif si la derniére valeur est
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inférieure a la premiére. Le statut est Uncertain_DataSubNormal si les valeurs autres que
Good sont ignorées lors de la recherche des premiéres ou derniéres valeurs. Sinon, le statut
est Good. Le statut est Bad _NoData s'il n'existe aucune valeur brute Good.

Tableau 38 — Récapitulatif de I'Agrégat Delta

Caractéristiques de I'Agrégat Delta

Type Calculated

Data Type Identique a la source
Use Bounds Aucun

Timestamp StartTime

Calculs de StatusCode

Méthod¢ de calcul Cusiom sI
Uncertain_DataSubNormal si les valeurs autres que Go¢d sontNgnoréeg lors de
la recherche des premiéres ou derniéres valeurs

Partial Set Sometimes
Si l'intervalle n'est pas complet /\\ \
ANEAN
N\

Calculatfed Not Set

Interpolgited Not Set 7

Raw Toujours \ D A /

Multi Vaue Not Set NEEY2 RN
AN AN N

Cas paifticuliers communs au code de statut N\

Before $tart of Data Bad NoData / \

After End of Data Bad_NoData ()

No Star{ Bound Ne s'applique pas NN\ RN

No End Bound Ne s'applique pés AN\~ [ >

Bound Had Ne s'appliqulpas T ¢ W N\ WV

Bound Uncertain Ne s'applique pas NN /

5.4.3.28 StartBound

L'Agrégat StartBound défini i e pour
I'intervalle en calculaniNes 1

abjeau 3
Caractdristiques de 'Adrégat-StartBound )
Type AN YcCaldylated \
Data Type N\ ldentique a 1gsource
Use Boldnds \ Simple
Timestamp ¢ N StartThne

\ W)\
Calculs|dé StatusCove. N\
Méthodé d& alcm\ L Custom
Statut de la limite de départ.

Partial Set Sometimes

Si I'intervalle n'est pas complet
Calculated Not Set
Interpolated Set Sometimes

Si la limite est interpolée.
Raw Set Sometimes

S'il existe une valeur a I'heure de début.
Multi Value Not Set

Cas particuliers communs au code de statut

Before Start of Data Bad NoData

After End of Data Bad_NoData

No Start Bound Bad_NoData

No End Bound Ne s'applique pas
Bound Bad Identique a la limite
Bound Uncertain Identique a la limite

5.4.3.29 EndBound

L'Agrégat EndBound défini au Tableau 40 renvoie la valeur et le statut & 'EndTime pour
I'intervalle en calculant les Valeurs Limites Simples pour l'intervalle (voir 3.1.9).
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L'horodatage renvoyé est toujours celui du début de l'intervalle, et le bit Calculated est défini.

Tableau 40 — Récapitulatif de I'Agrégat EndBound

Caractéristiques de I'Agrégat EndBound

Type Calculated

Data Type Identique a la source

Use Bounds Simple

Timestamp StartTime

Calculs de StatusCode

Méthode de calcul Custom

Statut de la limite de fin
Partial Set Sometimes
Si l'intervalle n'est pas complet /\

Calculafed Set Always \

Interpoldited Not Set [ aN

Raw Not Set \ N\

Multi Value Not Set \\

Cas paffticuliers communs au code de statut N N >

Before $tart of Data Bad_NoData NEERLEN

After Enld of Data Bad NoData U N \

No Star{ Bound Ne s'applique pas AN\ /

No End Bound Bad_NoData / \

Bound Had Identique & la limite (N )

Bound Uncertain Identique & la limite ~\ D/ 6

5.4.3.3D DeltaBounds

L'Agrégat DeltaBounds défini la différence entre les Agrégats
StartBqund et EndBound, sauf que le oivent étre Good. Si la valeur dg fin est
infériedre a la valeur de déhut, S if>Si la valeur de fin est identighe a la
valeur e début, le résulta est supérieure a la valeur de début, le
résultal est positif. i des Jvaleurs est Bad, le statut renvgyé est
Bad _N¢Data. Si I'un urs est Uncertain, le statut renvoyé est

Uncertain_Data@o

bl ulatif de I'Agrégat DeltaBounds
Caractdristiques de\{'Ag@t DeMaBounds
Type / “Calcutated
Data Type  \ Ideqtiglie a la source
Use Bodngd>_ \  ~ &° Simple
Timestamp._ AN ‘StartTime
N\
Calculs|de StatusCode \
Méthodg¢ de calcul Custom
Good si les deux limites sont Good
Uncertain_DataSubNormal si I'une des limites est incertaine
Bad_NoData si I'une des Iimites est Bad
Partial Set Sometimes
Si I'intervalle n'est pas complet
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set
Cas particuliers communs au code de statut
Before Start of Data Bad_NoData
After End of Data Bad_NoData
No Start Bound Bad NoData
No End Bound Bad _NoData
Bound Bad Bad_NoData
Bound Uncertain Uncertain_DataSubNormal
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5.4.3.31 DurationGood

L'Agrégat DurationGood défini au Tableau 42 divise l'intervalle en régions de données Good
et autres que Good. Chaque région commence par un point de données dans l'intervalle. Si
ce point de données est Good, la région est Good. L'Agrégat est égal a la somme de la durée
de toutes les régions Good, exprimée en millisecondes.

Le statut de la premiére région est déterminé en recherchant le premier point de données au
début de l'intervalle ou avant l'intervalle. En I'absence de valeur, la premiére région est Bad.

Chaque Agrégat est renvoyé avec I'horodatage du début de I'intervalle. Les StatusCodes sont
Good, Calculated.

Tableau 42 — Récapitulatif de I'Agrégat Duration d

(X

Caractéfristiques de I'Agrégat DurationGood ( \

Type Calculated \

Data Type Durée { NERYSYNEN
Use Boynds Utilise le statut d'une valeur limite. \

Timestamp StartTime / NEYVSERN

Calculs|de StatusCode

Méthodg de calcul Custom \)
Le StatusCode est toujours Good, @ulate

Partial Set Sometlmes .~
Sil' |ntervalle pas le
N

Calculafed Set Always \ \
Interpolated Not Set
Raw Not Set N\
Multi Vdlue Not Set [

\ /
Cas paffticuliers communs au ode de statut \ N
Before $tart of Data (Bad \NdData ~
After Enld of Data N |Bad N3Data_ )
No Star{ Bound | Aucun trailement\paxticitierfequis
No End Bound L udun\traitesgentpartisulier requis
Bound Had ¢\, > [Aucydn traitement partigulier requis
Bound Uncertain Aucuntraifement\particulier requis

5.4.3.3

L'Agrég Bad et
autres . Si ce
point d rée de

toutes les régio ns Bat exprimée en miIIisecondes.

Le statit'de la premiére région est déterminé en recherchant le premier point de donrlées au
début aetimtervatte oo avanttimtervatte- Emtabsence devateur, ta premigre tégiomest Bad.

Chaque Agrégat est renvoyé avec I'horodatage du début de l'intervalle. Les StatusCodes sont
Good, Calculated.
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Tableau 43 — Récapitulatif de I'Agrégat DurationBad

Caractéristiques de I'Agrégat DurationBad

Type Calculated

Data Type Durée

Use Bounds Utilise le statut d'une valeur limite.
Timestamp StartTime

Calculs de StatusCode

Méthode de calcul Custom
Le StatusCode est toujours Good, Calculated.
Partial Set Sometimes
Si I'intervalle n'est pas complet
Calculated Set Always
Interpolgted Not-Set
Raw Not Set (
Multi Vallue Not Set AN

Cas particuliers communs au code de statut

Before $tart of Data Bad _NoData \
After Enld of Data Bad_NoData / \
No Star{ Bound Aucun traitement particulier requis \ YN
No End Bound Aucun traitement particulier requis NEEYSR N
Bound Had Aucun traitement particulier requis  \_ NN

Bound Yncertain Aucun traitement particulier requis”™ \_ N O\

5.4.3.38 PercentGood

L'Agrég

ou:

Processingintery
Processin

Siled
renvoy

calculé a

I'a

de du

gat est
hted.

Caractéristiques_ d( I'Ag%@t/lse rcentGood

Type Calculated

Data Type / Double (pourcentage)

Use Boynds Simple (utilisé dans le calcul de DurationGood)
Timestamp StartTime

Calculs de StatusCode

Méthode de calcul Custom
Toujours Good
Partial Set Sometimes
Si l'intervalle n'est pas complet
Calculated Set Always
Interpolated Not Set
Raw Not Set
Multi Value Not Set

Cas particuliers communs au code de statut

Before Start of Data Bad_NoData
After End of Data Bad _NoData
No Start Bound Aucun traitement particulier requis
No End Bound Aucun traitement particulier requis
Bound Bad Aucun traitement particulier requis

Bound Uncertain Aucun traitement particulier requis
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5.4.3.34 PercentBad

L'Agrégat PercentBad défini au Tableau 45 procéde au calcul suivant:

PercentBad = DurationBad/Processinginterval * 100

ou:
DurationBad est le résultat de [|'Agrégat DurationBad, calculé a I'aide du
Processinglinterval fourni pour I'appel PercentBad.
Processinginterval est la durée de l'intervalle.
Si le dernier intervalle est partiel, sa durée est utilisée dans le calcul. e Agrégat est
renvoy¢ avec I'horodatage du début de l'intervalle. Les StatusCodes sg hied.

Tableau 45 — Récapitulatif de I'Agrégat Percent

Caractéristiques de I'Agrégat PercentBad \ NN D
Type Calculated NEEVERVEN
Data Type Double (pourcentage) N \ \
Use Boldnds Simple (utilisé dans le calcul de DuratisnBad) AN\ —\
Timestamp StartTime / \
([ (Y /
Calculs|de StatusCode AN\ >/ x
Méthod¢ de calcul Custom /\\ > ( Q Q
Toujours Goc{\
Partial Set Sometimes\\ \S\XQ \ \_/
Si l'intervalle n'est pas sonmylet
Calculafed Set Always  /
Interpoldted Not Set { —~ S
Raw Mot Set NN
Multi Vallue NohSet/” ) >
A A\ N
Cas paifticuliers communs$ au code de statut /
Before $tart of Data | Y\Bad NoDatg
After End of Data . [Bad >NoRata
No StarfBound N\ 2 £ [Auchq tratement particulier requis
No End Bound LAucunraitement particulier requis
Bound Had AN\ Auddn traifement particulier requis
Bound Uncertain ¢\ Aycunntraitemént particulier requis
5.4.3.3p

L'Agrég
brutes

valeurs

squ'un statut Bad est moins favorable qu'Uncertain, lui-méme étant
ood. Aucune distinction n'est faite entre les raisons spécifiques |pour le

moins favorable~que
statut.

En présence de plusieurs valeurs avec une qualité la moins favorable, mais dotées de
différents StatusCodes, le StatusCode de la premiére valeur est renvoyé et le bit
MultipleValues est défini.

Cet Agrégat renvoie le StatusCode le moins favorable comme étant la valeur de I'Agrégat.

L'horodatage est toujours celui du début de lintervalle. Les StatusCodes sont Good,
Calculated.
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Tableau 46 — Récapitulatif de I'Agrégat WorstQuality

Caractéristiques de I'Agrégat WorstQuality

Type Calculated

Data Type StatusCode

Use Bounds Aucun

Timestamp StartTime

Calculs de StatusCode

Méthode de calcul Custom

Toujours Good
Partial Set Sometimes
Si I'intervalle n'est pas complet

Calculated Set Always

Interpolgted Not-Set

Raw Not Set (

Multi Vallue Utilisé AN
AN

Cas paifticuliers communs au code de statut C \

Before $tart of Data Bad _NoData \

After Enld of Data Bad_NoData / \

No Star{ Bound Aucun traitement particulier requis \ YN

No End Bound Aucun traitement particulier requis NEEYSR N

Bound Had Aucun traitement particulier requis  \_ NN

Bound Yncertain Aucun traitement particulier requis”™ \_ N O\

5.4.3.3p WorstQuality2

L'Agrégat WorstQuality2 défini au Talleand
brutes |[dans l'intervalle, lorsqu'un statut Baad
méme ¢tant moins favorable qu'un statut=<
spécifiques pour le statut.

La limite de début calc
incluse|lors de la déteri

En présence d i
différents StatusCdde

Multiplé

ins favorable.

Cet Agfé : : CodeTe moins favorable comme étant la valeur de I'Agrég

L'horod
Calculg

s distinction n'est faite entre les

mites Simples (voir 3.1.9) est t

qualité la moins favorable, mais dot

la premiére valeur est renvoyé et

celui du début de lintervalle. Les StatusCodes sont

valeurs
hin, lui-
raisons

bujours

pes de
le Dbit

at.

Good,
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Tableau 47 — Récapitulatif de I'Agrégat WorstQuality2

Caractéristiques de I'Agrégat WorstQuality2

Type Calculated
Data Type Status Code
Use Bounds Simple
Timestamp StartTime
Calculs de StatusCode

Méthode de calcul Custom

Toujours Good

Partial Set Sometimes
Si l'intervalle n'est pas complet
Calculated Set Always
Interpolated Not-Set
Raw Not Set (
Multi Vaue Utilisé P
AN
Cas paffticuliers communs au code de statut  \
Before $tart of Data Bad _NoData \
After Enld of Data Bad_NoData / \
No Star{ Bound Aucun traitement particulier requis \ YN /
No End Bound Aucun traitement particulier requis NGRN
Bound Had Aucun traitement particulier requis  \_ NN N
Bound Uncertain Aucun traitement particulier requis”™ N \
5.4.3.37 StandardDeviationSample
L'Agrégat StandardDeviationSample Tabldau 4 ut formule suivante:

ou X r¢gprésente €khaq
valeurg brutes Geod e

Pour cH

Si les
Uncertai

Tous l6

contraife, les qu ités

Ce cal

@V\O

dans l'interval

leur O est renvoyée.

Good sont ignorées,

tub concerne une population d'échantillons dans laquelle le calcul est réalisé

s brutes Good dans l'intervalle.

le, Avg(X) est la moyenpe des

la qualité de [I'Agréght est

diptervalle renvoient I'horodatage du début de l'intervalle. Sauf indication
sont Good, Calculated.

sur un

sous-ensemble de I'ensemble de données complet. Utiliser StandardDeviationPopulation pour
calculer I'écart-type d'un ensemble de données complet (voir 5.4.3.39). L'échantillonnage des
données sous-jacentes a partir de la source de données par rapport aux données stockées a
titre exceptionnel en est un exemple.
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Tableau 48 — Récapitulatif de I'Agrégat StandardDeviationSample

Caractéristiques de I'Agrégat StandardDeviationSample

Type Calculated
Data Type Status Code
Use Bounds Simple
Timestamp StartTime
Calculs de StatusCode
Méthode de calcul Custom

Toujours Good
Partial Set Sometimes

Si l'intervalle n'est pas complet
Calculated Set Always
Interpolgted Not-Set
Raw Not Set (
Multi Vallue Not Set AN

AN

Cas paifticuliers communs au code de statut C \
Before $tart of Data Bad _NoData \
After Enld of Data Bad_NoData / \
No Star{ Bound Aucun traitement particulier requis \ YN /
No End Bound Aucun traitement particulier requis NEEYSR N
Bound Had Aucun traitement particulier requis  \_ NN N
Bound Yncertain Aucun traitement particulier requis”™ \_ N O\

5.4.3.38 VarianceSample

L'agrédat VarianceSample défini au ) ireMe carré de I'écart-type. Son
ntraire,

compoiftement est identique a I'Agrégak Standa
les quallités sont Good, Calculated.

Ce calgul concerne une pé i g laquelle le calcul est réalisé
S i VariancePopulation pour calc

sous-ensemble de la populat
variande d'un ensembléde donn

sur un

uler

la

leau 49 ¥R de I'Agrégat VarianceSample
Caractdristiques de I'Agrégat VatianceSample
Type \ NCalcwiated
Data Type N\ Status Code/
Use Bodnds L ~kSimple
Timestamp N\ StartTime

AN AN
Calculs|de StatusCoge\ \

Méthodg desalculNg L.Custom
Toujours Good

Partial Set Sometimes
Si I'intervalle n'est pas complet
Calculated Set Always
Interpolated Net-Set
Raw Not Set
Multi Value Not Set

Cas particuliers communs au code de statut

Before Start of Data Bad NoData
After End of Data Bad NoData
No Start Bound Aucun traitement particulier requis
No End Bound Aucun traitement particulier requis
Bound Bad Aucun traitement particulier requis

Bound Uncertain Aucun traitement particulier requis
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