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NOTE: This article and all content are provided on an "as is" basis without any warranties of any kind,
whether express or implied, including, but not limited to the implied warranties of merchantability, fitness
for a particular purpose, and non-infringement. In no event shall Wonderware North be liable for any
special, indirect or consequential damages or any damages whatsoever resulting from loss of use, data or
profits, whether in an action of contract, negligence or other tortuous action, arising out of or in
connection with the use or performance of information contained in this article.

Introduction

The Wonderware Historian is a high-performance real-time database for historical information. It combines the
openness, power and flexibility of a relational database with the speed and compression of a true process
historian, while integrating the office with the factory floor. Wonderware Historian is designed to collect a wide
variety of plant and process data, at full resolution and very high rates, ensuring that the decision makers at all
levels will have the right information at the right time to make intelligent business decisions.

Key Benefits

e Designed for all industrial manufacturing and infrastructure operations.

e Generate actionable information for faster, more accurate decision making.

e  Unify information from multiple manufacturing and HMI/SCADA systems.

e Flexible architectures scalable for any sized application.

e Fully integrated with the award-winning Wonderware ArchestrA architecture and System Platform.

Data Storage

There are three different methods to store data within the Historian. The first being Delta, the second being
Cyclic and the final method is Forced. These are defined as:

e Delta Storage is the storing of data based on a change in value. Delta storage writes a record to history
only if the value has changed since the last time it was written. Delta storageisalsok nown as
by exception”

e Cyclic Storage is the storing of analog data base on a time interval. Cyclic storage writes a record to
history at a specified interval only if a data change occurred during the time interval.

e Forced Storage is the storage of each value as it comes in from the plant floor or from a client
application, without filtering applied. That is, no delta or cyclic storage method is used.

st ol

Data Retrieval

Regardless of how this Historian is configured to store data, Wonderware Historian data appears to client
applications as if it were stored in Microsoft SQL Server. The Historian receives SQL queries and then locates,
processes, and returns the data. Microsoft Transact-SQL is extended with the Historian time domain extensions
providing support for time-series data.
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Since the Historian is a relational database, queries can join data across multiple tables to retrieve data
efficiently. Some examples of database queries possible with Historian are:

e Average vibration of a motor each day over the last month when the load is greater than X.
e The values for 50 specified analog tags at a point in time when X was greater than 10.
e The Minimum, Maximum, and Average of the temperature during specified production run.

Data Storage versus Data Retrieval

Since Wonderware Historian uses separate storage and retrieval engines, the way you can retrieve data is
independent of how you store data in Historian. For instance, you might use Delta storage (storage only on a
value change) for a tank level, but your report might require a tank level reported once an hour (i.e., Cyclic
retrieval) for the past month. Or, a temperature might be stored cyclically every 10 seconds, but you might only
want to report on significant changes in temperature (i.e., Delta retrieval with a value/change deadband).

So, there is essentially no correlation between how the data is stored versus how the data is retrieved. Except
for the fact, you cannot retrieve more data than which is physically stored.

Data Retrieval Modes

Different retrieval modes allow you to access the data stored in Historian in different ways. For example, if you
retrieve data for a long time period, you might want to retrieve only a few hundred evenly spaced data points to
minimize response time. For a shorter time period, you might want to retrieve all values that are stored on the
server to get more accurateresults. | n addi tion the to the CydctDalta, dud)r d” d
there are “ a d v a mades do’choose from: Interpolation, Best Fit, Average, Minimum, Maximum, Integral,
Slope, Counter, Value State and Round Trip. In this Tech Tip, we will examine several of these retrieval modes:
e Delta and Full retrieval modes
e The Average retrieval
e The Integral retrieval mode for totalizing raw data

Delta versus Full Retrieval

Delta retrieval, or retrieval based on exception, is the retrieval of only the changed values for a tag for the given
time interval. That is, duplicate values are not returned. Example Delta query:

-- Delta retrieval will return all changed values over the time peroid.
Select DateTime , Tagname, Value

From History

Where Tagname = 'R4111'

And DateTime > '04/01/2010 1:59 PM'

And DateTime <= '04/01/2010 2:00 PM'

And wwRetrievalMode = 'Delta’
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[ Resuls | B3 Messagesl
DateTime I Tagname | Yalue I -
1| 20100401 136800203 | R4 1
(2| amoo4m 135301203 RETTT 1.10462842712402
3 | 200401 136302203  R4M 1.20791172981262
4| 2010:04-01 135303203 RA1T 1.30901 634297751
5 | 20100401 135304203 RA1T 1.40673661231335
B | 2010-04-01 135305203 RA11T 15
7| 2010-04-01 135306203 RA11T 1.58778524333304
B | 20100401 135307.217 R4 1.66313056373536
9| 2010-04-01 13:53.08.267  RAITT 1.74314436330438
10 | 2010:04-01 1353.03.267 RAITT 1.80301634237791
11| 200401 135310.267 RAITT 1.86602544734546
12 | 2000401 135311.267  RAM 1.91354548331122
13| 2010-04-01 135312267 R4IM 1.9510564B040771
14 | 20100401 13:5313.267  R4M 1978147625926
15 | 2010-04-0113:5314.267 RN 1.994521 85630798
16| 2010-04-01 136315267 RAM 2
17| 20100401 13:6316.267  RAM 1.994521 85630798
18 | 2000401 136317.267 R4 1.97814762592216
19 | 2000401 136318267 RN 1.95105642040771 -l
|@ Quen executed successfully TRAIMIMNG [9.05P3]  [TRAINING \Administratar (78] ‘F{untime |DD'DD'DD |ED s

Full retrieval will return all data points stored regardless whether the value or quality has changed since last
value. Using the same query except for changing the mode to Full instead of Delta will return a different record
set:

- Full retrieval mode returns all records regardless if the value has changed.
Select DateTime , Tagname, Value

From History

Where Tagname = 'R4111'

And DateTime > '04/01/2010 1:59 PM'

And DateTime <= '04/01/2010 2:00 PM'

And wwRetrievalMode = 'Full’

This is useful when retrieving the actual ti-eges t ha
using the same temperature setpoint for several batches run in a day (if Delta retrieval is used, only the first
value, and associated timestamp would be returned.)

[T Results | _'j Messagesl
DateT ime I Tagnamal Yalue I =

1| 20100401 135300.203 | R4111 1

(2 | Z000401735501.203 R4 1.10452842712402

|3 | 20100401135902.203 R41T1 | 1.20791172981262

4 | 200401135303203  R4111 | 1.30901694297791 .

_5_ 2010-04-07 135904 203 H411] 1 A0R736R1.231995 Wlth these reSUIts’ there was one

Bl | 20100401135905.203 Ra111 15 additional record at 13:59:05.703

7| | 2moosmasaosios Rat 1S < . . .

a W O 004,01 12-F9-0F 20 I=FRRk] 1 F =24 200004 - WhICh Was nOt dlsplayed In the

E 20100401 135307.217  R4111 | 1.66913056373596 previous Delta mode, but with Full

10 | 20100401 135908.257  R41T1 | 1.74314486980438

11| 20100401 135309.267 | R4111 1.80901694297791

(12 | 20100401 135310.257 | R41T1 | 1.05602544784545

13 | 20100401 135311.267  R4111 | 1.91354548931122

14 | 20100401 135312267 4111 1.9510564B040771

15 | 20100401 135313.267 4111 1.97814762632316

16 | 20100401 135314267 | R4111 | 1.99452185630798

17 | 200040 135915257 R4TT 2

18 | 20100401 135316.257  R4111 | 1.99452185630798

(19 | 20100401 135317.257 | R41T1 | 1.97814762532316 -]
|@ Query executed successhully TRAINING (305P3] | TRAINING Administrator (78] |Hunt|me ‘nn-nn-unl |E‘I — I
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SQL AVGfunction versus Historian Average Retrieval

The SQL Server AVG is a simple statistical average. The actual data values
are used to calculate the average. The average is the sum of the data values
divided by the number of data values. For the following data values, the
statistical average is computed as:

(Pl + PZ + P3 + P4) / 4) = AVerage

For a time-weighted average, values are multiplied by the time difference
between the points to determine the time weighted value. Therefore, the
longer a tag had a particular value, the more weight the value holds in the
overall average. The overall average is determined by adding all of the time-
weighted values and then dividing that number by the total amount of time.

Value

e

North

Statistical Average

T

Value

T2 T2 Ta

Time Weighted Average

T

(((P1+P2) /2) x (T2 - Ty)) + (P2 + P3) / 2) x (T3 - T2)) + (((P3 + Pa) / 2) X (T4 - T3)) / (T4 - T1) = Average

The SQL Server AVG aggregate is a simple statistical average. Usingthe Hi s t oOAveragemetrisval mode with
a cycle count of 1 returns data much faster than the AVG aggregate, and usually more accurately due to the time

weighting. Let us look at differences between SQL Server AVG
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-- SQL Server Aggregate Function

Select [Average] = AV(Q Value )
From History

Where Tagname = 'R4111'

And DateTime > '03/22/2010 2:59 PM'
And DateTime <= '03/22/2010 3:00 PM'

North

-Hi st or i amRetrisvalAver age

Select [Average] = Value

From History

Where Tagname = 'R4111'

And DateTime > '03/22/2010 2:59 PM'
And DateTime <= '03/22/2010 3:00 PM'

And wwRetrievalMode = 'Average’
And wwCycleCount = 1

[ Results | 3 Messages
Average
1 | 099828641 3670075

] Results | 3 Messages
Ayerage
1 | 0.999246025031 662

Remote Query
Send a SOL query to another than the current ~

SCL Server, Remote Query
Send a SOL query to another than the current SQL
Physical Operation Remate Query Server.
Logical Operation Remate Query
Erbimabad it ok Physical Operation Remote Query
[ Estimated CPU Cost 004 Logical Operation Rermaote Query
| = Fad F, LCock 00 1o -
Estimated Subtree Cost 0.04 Estimated/cRubost 0o
Estimat editiumberoliRows el Estimated Subtree Cost 0.024609
Estimated Row Size 156 =
NodenD 5 Estimated Number of Rows 43.8271
00e Estimated Row Size 158
Node ID 1
DOutput List
[Runtime].[dba].[History]. Yalue Output List

Remote Query

SELECT Thl1001.Yalue Coll013 FROM
Runtime.dbo.History Thl1001 WHERE

Thil001, Taghame=MR4111" AND

Thl1001, DateTime »>="2010-03-22 14:59:00.000"
ANMD Tbl1001.DateTime <'2010-03-22

[Runtime].[dbo].[Histary]. Walue

Remote Query

SELECT ThI1001.Yalue Col1009 FROM
Runtime, dbo, History Thl1001 WHERE

Thbl1001, Tagiame=M'R4111" AMD

Thl1001. DateTime =="2010-03-22 14:59:00.000" AND

| 15:00:00,000 ThI1001. DateTime<'2010-03-22 15:00:00.000° AND
| Remote Source Thbl1001, wwRetrievalMode=N'average' AND
INSOL Thl1o01, vwCycleCount={1}

Remote Source
INSQL

Look at the difference for the CPU resources to run the query. Imagine the
impact for a query over a greater period of time than just for one minute.

As we see, the SQL Server AVG aggregate is a simple statistical average. The result will depend on the resolution
of samples. Using the time weighted average (TWA) retrieval mode will use actual values in the table to
calculate the average. Even if the SQL Server AVG aggregate returns a similar value, the data is returned much
faster.
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Historian Integral Retrieval

The Historian Integral retrieval mode is useful when reporting totalized values. For instance, Historian might be
logging a flow rate (gal/hour) from a water treatment flow meter, but the report needs the daily total amount
treated. When retrieving data as an integral, pay careful attention

100_D2TT175_SCL Properties [ 7] <]
to the Engineering Unit associated with that tag —e.g., gal/min, Gionerel | Acquision| Storage | Lt | Summas |
gal/hour, MGD, ft/sec. If the incorrect units are used, the integral Mame: 100 02TT175.5CL
will be incorrectly calculated, as it is time-based. Using
wwCycleCount or wwResolution in conjunction with the Integral Desciptiors [ Treament Tank 100
retrieval mode allows you to specify the number of intervals, or Engnesing Unt: [galrh j=l Inerpoltion Type
. . . . . & Linear
time interval, over which the data will be integrated. | s
Mar Value E?mgt;g  Spstem Diefault
Current Editor —| :a’ltjM
& InSGL ::m uch
hlh
Created By: sa On :“mi” - Rallaver
= Yl lﬂ_
oK | Cancel sppy | Hen |
-- Total for 1 Day (wwCycleCount = 1) -- Hourly Totals for 1 Day (wwCycleCount = 24)
Select DateTime , Tagname, Value From Select DateTime , Tagname, Value From
History History
Where Tagname = '100_02TT175_SCL' Where Tagname = '100_02TT175_SCL'
And DateTime > '4/5/10' And DateTime > '4/5/10'
And DateTime <= '4/6/10 And DateTime <= '4/6/10'
And wwRetrievalMode = 'Integral’ And wwRetrievalMode = 'Integral’
And wwCycleCount = 1 And wwCycleCount = 24
Results for the hourly totals query: DateTime Tagname Talue
Z010-04-05 0l:00:00 100_0zZTT17E_ECL QL. g3
£010-04-05 0OZ:00:00 lo0_0z2TT175_SCL Qg 20
Z010-04-05 03:00:00 lo0_O0zTT175_SCL ag8._89
Z010-04-05 04:00:00 lo0_0zTT17E_SCL 2E_E&
£010-04-05 05:00:00 lo0_0zTT175_SCL a4._87
Z010-04-05 0&:00:00 lo0_O0zZTT17&_SCL lod. 33
Z010-04-05 07:00:00 lo0_0zTT175_SCL al_ 54
Z010-04-05 08:00:00 lo0_0zTT175_SCL 86 _87
Z010-04-05 0%:00:00 100_0zZTT17E_ECL 24.E&
£010-04-05 1l0:00:00 lo0_0z2TT175_SCL a7 _ 45
Z010-04-05 1ll:00:00 lo0_O0zTT175_SCL a7._0&
Z010-04-05 1Z:00:00 l00_0ZTT17E_SCL 28.EE
£010-04-05 13:00:00 lo0_0z2TT175_SCL 85 45
Z010-04-05 l4:00:00 lo0_O0zTT175_SCL ag.79
Z010-04-05 15:00:00 lo0_0zTT175_SCL 1a3. 35
Z010-04-05 le:00:-00 lo0_0zTT175_SCL Qal_z0
Z0l0-04-05 1l7:00:00 lo0_O0zZTT17&_SCL 8655
£010-04-05 18:00:00 lo0_0z2TT175_SCL a4._09
Z010-04-05 12:00:00 lo0_0zTT175_SCL Q9. 15
Z010-04-05 E0:00:00 l00_0ZTT17E_SCL QL. 38
£010-04-05 Z1l:00:00 lo0_0z2TT175_SCL a8._1%8
Z010-04-05 ZEZ:00:00 lo0_O0zTT175_SCL 85_ 15
Z010-04-058 ZZ:00:00 lo0_0zTT17E_SCL g22_87
£010-04-0& 00:00:00 lo0_0zTT175_SCL loz._ 39
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Summary

Wonder war e’ s Hi st odatastorage andretdeval\systamy With thewneaty fetridval options
available, Wonderware Historian simplifies the task of extracting meaningful information from raw plant and
process data, allowing the right information to get to the right people, at the right time, for them to make
intelligent business, production and process control decisions.

NOTE: This article and all content are provided on an "as is" basis without any warranties of any kind,
whether express or implied, including, but not limited to the implied warranties of merchantability, fitness
for a particular purpose, and non-infringement. In no event shall Wonderware North be liable for any
special, indirect or consequential damages or any damages whatsoever resulting from loss of use, data or
profits, whether in an action of contract, negligence or other tortuous action, arising out of or in
connection with the use or performance of information contained in this article.
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