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This note details the development of an EPICS softIOC for testing the Phoebus alarm system being developed for the Hall C Neutral Par-
ticle Spectrometer (NPS).
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In the EPICS Phoebus alarm system under development, 
when a process variable (PV) enters an alarm state, a graphi-
cal user interface (GUI) alerts the user of the alarm. The user 
can acknowledge the alarm and view details, such as the 
alarming PV value and alarm limits, as well as view guidance 
on how to respond to the alarm [1]. 

To test whether the Phoebus alarm system can handle the 
number of PVs that are to be used for the NPS control and 
monitoring program, a system test has been developed for the 
crystal temperatures. The system test required the creation of 
an EPICS softIOC on the Linux machine that hosts the PVs, 
to generate test PVs and provide random values for the PVs. 
The EPICS softIOC simulates detector signals for testing and 
transmits the signals as PVs to clients via EPICS Channel Ac-
cess [2]. 

The Python program db-test-1.py was developed to create  
database records for all 112 crystal temperatures with sensors, 
(56 each on the front and back faces), to generate all crystal 
zone analog input PVs and to set for each alarm type their 
alarm limits, scan rate, and the severity, Fig. 1. 

If the 

PV value X (LOLO, LOW] ∨ [HIGH, HIHI), 

the softIOC sets the PV alarm status field (STAT) to HIGH 
or LOW and sets the severity field (SEVR) to MINOR. If the 

PV value ≤ LOLO ∨ PV value ≥ HIHI, 

the softIOC sets STAT to HIHI or LOLO and sets SEVR to 
MAJOR. If the PV value is within limits, both STAT and 
SEVR are set to NO_ALARM by the softIOC.

Python program randomTestScript.py was developed to 
provide random values to the crystal temperature PVs, Fig. 2, 
using the Python package Random to generate uniform ran-
dom numbers between 15 and 35 (which represent the tem-
perature in °C) and using the Python package Pyepics EPICS 
Channel Access command caput to assign the random tem-
perature values to the PVs.

In the current version, RandomTestScript.py is run inde-
pendently as it employs an infinite while loop that only ter-
minates when the program receives the KeyboardInterrupt 
command (Ctrl + C).

In summation, an EPICS softIOC has been developed and 
used to test the crystal temperature control and monitoring 
section of the NPS Phoebus alarm system. 
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FIG. 1.  Screenshot of portion of db-test-1.py program used to gener-
ate database records for crystal zone temperatures.

FIG. 2. Screenshot of monitored test PVs with randomly generated 
temperature values (boxed in red).
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