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To test whether the Phoebus alarm system is capable of handling the process variables (PVs) that will be used for the Neutral Particle Spec-
trometer (NPS) control and monitoring program, a softIOC to generate test PVs was previously developed [1]. A random number generator 
was developed to provide values to the PVs generated by the softIOC.
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The softIOC was developed on the computer that hosts the 
PVs for testing, and required downloading the configuration, 
database, and make files. The Python program db-test-2.py, 
Fig. 1, was developed to create the 1958 database records 
needed to simulate the NPS signals. 

The number of PVs is determined by the number of moni-
toring signals. Each signal PV has several associated PVs—
average, standard deviation, high and low signal limits, in-
terlock status, latch status, number of points to average, trip 
delay values, and enables for sensor, average, interlock, and 
trip delay.

The db-test-2.py program specifies PV names and associ-
ated fields for each signal (alarm limits, scan rate, and the 
severity of each alarm type). There are four alarm limits—
HIHI, HIGH, LOW, and LOLO—that are initialized to 30, 28, 
20, and 18 (arbitrary units) respectively, and can be changed 
via the Phoebus screens, Fig. 2.

Of the 1958 database records, only about 650 receive a ran-
dom number. These are the PVs that require four additional 
PVs created specifically for the test system—three input PVs 

for the scan rate, range, and minimum value of the random 
number, and one additional PV to calculate and display the 
maximum value of the random number. Therefore, the total 
number of PVs generated by the softIOC is ~2550.

The Python program randomTestScript.py, Fig. 3, was 
developed to provide the random numbers using the random 
Python package. randomTestScript.py creates an array of all 
signal PVs (the variable for this array is named PVs) and an 
array of PVs that sets the range and minimum of the random 
numbers (the variable for this array is named rminPVs). ran-
domTestScript.py initializes the range and minimum values 
for each signal PV to 0. The range and minimum values can 
be changed by the user.

Next, randomTestScript.py sends the Channel Access 
command caget to retrieve the minimum value of the random 
number and a second caget command to retrieve the value for 
the range of the random number. These two values are used to 
calculate the maximum value for the random number as fol-
lows:  range + minimum + 1 = maximum. The one is added 
so that the maximum value will be included in the possible 
random number values (e.g., if the minimum value is 0 and 
the range is 5 the maximum value of the random number will 
be 5; however, for 5 to be a possible value, the minimum and 
maximum values passed to the random.uniform Python com-
mand need to be 0 and 6). 

To conclude, a softIOC has been developed to simulate all 
signals from the NPS. The simulated values are provided by 
a random number generator with range and minimum values.  

[1] A. Brown, et al., Development of the EPICS SoftIOC for 
Phoebus Alarm Testing, DSG Note 2023-12, 2023.

FIG. 1. Screenshot of portion of db-test-2.py program used to gener-
ate database records.

FIG. 2. Screenshot of Detector Frame Alarm Testing Phoebus screen 
using random values from randomTestScript.py Python program.

FIG. 3. Screenshot of part of randomTestScript.py Python program.
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