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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 
 

 Designed for all industrial manufacturing and infrastructure operations. 

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

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

 Flexible architectures scalable for any sized application. 

 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: 
 

 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 storage is also known as “storage 
by exception” 

 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.   

 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.   

 

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: 
 

 Average vibration of a motor each day over the last month when the load is greater than X. 

 The values for 50 specified analog tags at a point in time when X was greater than 10. 

 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 accurate results.  In addition the to the “standard” data retrieval modes (Cyclic, Delta, Full), 
there are “advanced” modes to 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: 

 Delta and Full retrieval modes 

 The Average retrieval 

 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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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 times that a tag was logged, even if the tag’s value did not change – e.g., 
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.) 

With these results, there was one 
additional record at 13:59:05.703 

which was not displayed in the 
previous Delta mode, but with Full 

retrieval all data points are returned 
regardless if the value has changed or 

not. 
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SQL AVG function 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: 
 

(P1 + P2 + 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.   

 
 
 (((P1 + P2) / 2) x (T2 - T1)) + (((P2 + P3) / 2) x (T3 - T2)) + (((P3 + P4) / 2) x (T4 - T3)) / (T4 - T1) = Average 
 
 
The SQL Server AVG aggregate is a simple statistical average.  Using the Historian’s Average retrieval 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 versus Historian’s Average: 
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-- SQL Server Aggregate Function 
Select  [Average] = AVG( Value )  

From History  

Where Tagname = 'R4111'  

And DateTime  > '03/22/2010 2:59 PM'  

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-- Historian’s Average Retrieval 
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 

 
 

 
 
 
 
 
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. 

  

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. 



TechTip: Wonderware Historian – a Look at Different Data Retrieval 
Methods.  

 
 

 
425 Caredean Drive, Horsham, PA 19044 
Tel: 877.900.4996 
www.wonderwarenorth.com 

 

Owned and Operated by Q-mation, an Independent Wonderware software distribution partner.       
 

   
 

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 
to the Engineering Unit associated with that tag – e.g., gal/min, 
gal/hour, MGD, ft/sec.  If the incorrect units are used, the integral 
will be incorrectly calculated, as it is time-based.  Using 
wwCycleCount or wwResolution in conjunction with the Integral 
retrieval mode allows you to specify the number of intervals, or 
time interval, over which the data will be integrated. 
 
 

 

 

 

 
 

 
Results for the hourly totals query: 
 
 
  

-- Total for 1 Day (wwCycleCount = 1) 
Select  DateTime ,  Tagname,  Value  From 

History  

Where Tagname = '100_02TT175_SCL'  

And DateTime  > '4/5/10'  

And DateTime  <= '4/6/10'  

And wwRetrievalMode = 'Integral'  

And wwCycleCount = 1 

 

-- Hourly Totals for 1 Day (wwCycleCount = 24) 
Select  DateTime ,  Tagname,  Value  From 

History  

Where Tagname = '100_02TT175_SCL'  

And DateTime  > '4/5/10'  

And DateTime  <= '4/6/10'  

And wwRetrievalMode = 'Integral'  

And wwCycleCount = 24 
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Summary 
 
Wonderware’s Historian is a very powerful data storage and retrieval system.  With the many retrieval 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. 

 
 


