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To develop and test the Phoebus alarm system for Hall C’s Neutral Particle Spectrometer (NPS), a detector signal simulator has been de-
signed and is being implemented. The signal simulator is a software tool for the development and testing of EPICS client applications.

The Phoebus alarm system under development [ 1] for NPS
is an EPICS client application that monitors process variables
(PVs) from EPICS input/output controllers (IOCs) for alarm
conditions.

The PVs of actual detector signals can be used for client
development; however, the signal levels and frequency are
usually not controllable. Additionally, a functioning detec-
tor and the supporting hardware to read out the signals are
needed. Hence, a user controllable source of PVs without the
requirement of a working detector and readout hardware has
been designed as a software tool for EPICS client develop-
ment and testing.

As part of the Phoebus test system, Fig. 1, a host-based
softlOC [2] was designed and implemented, which functions
as a detector signal simulator. The prototype softIOC simu-
lates four detector signals and also checks for alarm condi-
tions on the PVs generated by the softlOC. The alarm system
under development is tested [3] by its appropriate responses
to the PV alarm conditions.
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FIG. 1. Phoebus alarm test station.

In the next phase of development and testing of the alarm
system, the softlOC is being expanded to simulate all of the
NPS detector signal PVs produced from the hardware inter-
lock system [4] [5].

The first group of simulated signals from the hardware in-
terlock system to be implemented are the NPS crystal array
thermocouples. There are 56 thermocouples in the front and
56 thermocouples in the back of the crystal array. To simu-
late these signals, an EPICS database template was designed
via the EPICS Visual Database Configuration Tool program
(VisualDCT). The template contains a group of EPICS re-
cords that are common to the generation of all 112 simulated
thermocouple signals. The EPICS records in the template are

duplicated for each individual thermocouple signal that is
simulated.

To use the EPICS database template requires a text sub-
stitution file containing the PV information needed to gener-
ate the 112 individual simulated thermocouple signals. At the
start of the signal simulator softlOC, the application startup
script uses the database template and the text substitution file
to form the complete database. Following the database forma-
tion, the startup script initializes it and starts the simulation of
the 112 thermocouples, Fig. 2.
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FIG. 2. Alarm test station signal simulator flowchart.

Via the user interface, Fig. 3, the softlOC signal simulator
is set to produce a fixed or a randomly generated value for
each of the independently simulated thermocouple tempera-
tures. The simulated signal range, minimum value, and data
scan rate are also adjustable via the user interface for each
temperature. The output PVs with the simulated temperatures
are broadcast to the network via EPICS channel access to
EPICS clients.
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FIG. 3. Alarm test station signal simulator user interface.

Via the user interface, individual EPICS alarm limits can
be set for each temperature output PV. When the PV record
is scanned, the EPICS alarm limits are compared with the PV
value. If the PV value is outside of the limits, the alarm status
and alarm severity are broadcast to the network via EPICS
channel access to clients. The Phoebus alarm system under
development uses the simulated thermocouple temperatures
and the PV alarm status and severity for testing [3].

In conclusion, for the development and testing of the Phoe-
bus alarm system, a detector signal simulator has been de-
signed and is being implemented. The signal simulator is a
software tool for the development and testing of EPICS client
applications.
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