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Determining SPCPro Alarm Types With SQL Queries
by Jeff Barkehanai

Wonderware® SPCPro™ stores data in a database, rather than a text file like Wonderware® SPC™.  This allows you the flexibility to do complex searches for data using SQL queries.  In the SPCPro database, in the SPCSamples table, there is a column called Alarms that contains all of the alarms for each sample in the database.  This Tech Note shows how to use SQL queries with the Alarms column to determine the alarm type for a sample.  

The Alarms column contains an encoded integer where each alarm type is indicated by a different bit.        The following table specifies the bit layout:

Bit Number
Hex Location 
Alarm Type

0


0x00000001H

Unused.

1


0x00000002H

X-Bar outside specification limits.

2


0x00000004H

2 of the last 3 samples are outside 2 sd (same side).

3


0x00000008H

4 of the last 5 samples are outside 1 sd (same side).

4


0x00000010H

X consecutive samples are outside 1 sd (either side).

5


0x00000020H

X consecutive samples are inside 1 sd (either side).

6


0x00000040H

X consecutive samples increasing or decreasing.

7


0x00000080H

X consecutive samples alternating up and down.

8


0x00000100H

X consecutive samples on one side of the mean.

9


0x00000200H

X of the last Y samples are outside Z sd (either side).

10


0x00000400H

X of the last Y samples are outside Z sd (same side). 

11-29


Unused

30


0x40000000H

Range outside control limits.

31


0x80000000H

X-Bar outside control limits.

Using the above table, say that a sample point has a 2 of the last 3 samples outside 2 sd alarm and a 4 of the last 5 samples outside 1 sd alarm.  According to these alarm types, the binary representation of this point would be 01100 (2 2 + 2 3), so the integer value in the Alarms column for this point would be 12.  

This encoding of alarms adds some complexity in querying the database to retrieve information such as “how many samples had an out of Range alarm” or “what were all of the alarms for sample number 25.”  To extract this type of information, the individual bits of the Alarms integer should be compared to the table above.  This can be done using a SQL query containing the bitwise AND operator, which is the & symbol.  For example, you could run the following SQL query to find all of the samples that are in all the datasets and all of the products that are outside the specification limits:

select SampleNum, d.Name, p.Name

from SPCDatasets d, SPCProducts p, SPCSamples s

where p.DatasetID = d.DatasetID AND p.ProductID = s.ProductID

AND (Alarms & 2) > 0

order by d.Name, p.Name, SampleNum

To break apart the Alarms field and display each type of alarm in a different column, run the following SQL query.  The example below will find the alarms for dataset “XbarR,” where a 1 would indicate an alarm and a 0 would indicate no alarm.

select SampleNum, p.Name, (Alarms & 2)/2 OOS, (Alarms & 4)/4 “2of3”, (Alarms & 8)/8 “4of5”

from SPCDatasets d, SPCProducts p, SPCSamples s

where p.DatasetID = d.DatasetID AND p.ProductID = s.ProductID

AND d.Name = “XBarR”

order by p.Name, SampleNum

The one exception to this bitwise comparison method is for the Xbar outside control limits alarm, which is the sign bit.  To check if a dataset has an Xbar outside of control limit alarm, simply check for Alarms < 0 in the where expression.  To return a discrete value, use (SIGN(Alarms)&2)/2 in the select statement.
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