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Introduction:


The HINS Control System uses EPICS tools.  EPICS has a distributed database.  This means that there is no central database equivalent to the ACNET Sybase database.  Instead, each IOC has its own database with its devices defined and stored in its own memory.   These distributed databases are set up at boot time with default values for alarms which are all set to no alarms unless specified otherwise in either the .db files or in the st.cmd file at boot time.  
Alarms limits and severities are checked in the IOC.   By default, devices have the necessary database entries to allow for each device to have alarms.   Whether they alarm or not depends on someone setting the proper values into the alarms entries.   Any application can in principle monitor alarms.  The Alarm Handler is one application that is available to monitor EPICS alarms.  In order to know if there are any alarms, some program must be monitoring the alarm status of the process variables of interest.   
Setting up alarm limits:

For analog devices ( such as ai or ao ) there are several settings related to alarms.  These are accessed by following the process variable name with a “.XXX”, where XXX can be:
	HIHI
	High, High Alarm Limit

	HIGH
	High Alarm Limit

	LOLO
	Low, Low Alarm Limit

	LOW
	Low Alarm Limit

	HHSV
	Severity of a High, High Alarm;  Minor, Major, No Alarm or Invalid

	HSV
	Severity of a High Alarm

	LLSV
	Severity of a Low, Low Alarm

	LSV
	Severity of a Low Alarm

	HYST
	Alarm Dead band

	IVOA
	Invalid Alarm Output Action  -  OPTIONAL not defined for HINS devices

	IVOV
	Invalid Alarm Output Value  -  OPTIONAL not defined for HINS devices


For binary devices (such as bi or bo) these are the settings related to alarms:
	ZSV
	Severity of alarm if the binary value (.VAL)  reads zero

	OSV
	Severity of alarm if the binary value reads one

	COSV
	Severity of the alarm if the binary value changes 

	IVOA
	Invalid Alarm  -  not defined for HINS devices

	IVOV
	Invalid Alarm Output Value  -  not defined for HINS devices


All devices have the following readings and settings related to managing alarms:

	STAT
	Current Alarm Status

	SEVR
	Severity of the Current Alarm

	NSTA
	New Alarm Status

	NSEV
	New Alarm Severity

	ACKS
	Highest severity of any unacknowledged alarm

	ACKT
	Is it necessary to acknowledge transient alarms?

	UDF
	Val  undefined (set true at IOC init) – no reading from hardware yet


Presently, these values are set to the default of “No Alarm” on initialization of the IOCs for HINS.   This means that if you restart an IOC, no alarms limits or severities will be set up and you will NEVER get an alarm from any device unless these values are restored for any process variables that you want to alarm. 

You can set these values several ways.  One convenient way to change these values for a particular process value is to use the Probe application by pushing the Probe button on the hins_edm display.  You will then see:
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You can then either type or “drag and drop” the name of a device into this display and push the enter button on your keyboard.
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Assume that you want this device to normally vary between 60 to 80 Deg F.  If it is greater than 80 or less than 60, you would like to be warned about it but it is not critically bad.   However if this value were to be as high as 120 Deg or as low as 20 Degrees, something is very wrong and we want the operators to take some action immediately.   Here is how to set that up.  Enter the name with .HIHI appended.  Then push the Adjust button to change the HIHI limit value to 120 Deg F.
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Then repeat that procedure setting .HIGH to 80, LOLO to 20 and LOW to 60.   Next we set the severity levels so that the HHSV and LLSV will be a Major Alarms.   LSV and HSV will be set to  minor.   This is obviously tedious if you have a lot of devices to set up.  However,  once you have the alarms set the way you want them,  you can use the save/restore program to save all the proper settings into a file and they can be restored quickly by restoring the file.
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Monitoring Alarms:
The Alarm Handler is an application which can be used to monitor the status of all the HINS devices and display them in a hierarchical manner.   When you press the Alarm Handler button on the main HINS display you will see the following small window:
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  The red color and beeping sound lets you know that there is at least one MAJOR alarm right now.    To see exactly what is in alarm, press the “HINS_MAIN_GROUP” button which will launch the main display:
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To show more detail, press the HINS button which will show that the problem is in the water group.
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Clicking on the black triangle further displays the subgroups and pressing the latched subgroup under the water group shows which devices are in alarm.
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To acknowledge these alarms and stop the beeping, press the Red R button next to the Latched group.  Now the only unacknowledged alarm is a minor (Yellow) alarm in the Klystron group.  The devices are still past the alarm limit which is shown by the second red R but the beeping has stopped and the highest unacknowledged alarm is a yellow Y.
Each G button is a place to put some instruction for the operator about what to do if there is an alarm in this group.   The Alarm Handler can also be set up to send email if a particular device is in alarm.   But of course, this requires that an instance of the Alarm Handler be running at all times.
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Which devices are monitored and how they are organized in the display is determined by a configuration file which can be viewed from the Alarm Handler display.   This file is edited and saved in CVS as the product “hins_alarms”.   So,  if you want to change this file, log into hins01 or hins02,  check out the hins_alarms product, modify it, commit the changes to CVS,  tag them and make prod_install to release a new version.
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More Information:

You can learn more by looking at the Alarm Handler Manual on line at:

http://www.aps.anl.gov/epics/EpicsDocumentation/ExtensionsManuals/AlarmHandler/alhUserGuide-1.2.16/ALHUserGuide.html
