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EPICS PVs carry Values with Alarm Information

¢4 BL1B_Nomad Vacuum 32 I El\

x| No alarm, MINOR, HIANOR

— Analog records:
LOLO, LOW, HIGH, HIHI limits

— Binary records:
O or 1 state may alarm

Display Tools

- Typically indicate alarm
state via border and/or
color

PV

VAL: 10
HIGH: 5

HSV: MINOR




Alarm Fields in EPICS Records

# bi, bo Marginal (®) Marginal Hopeless
record (bi, "binary")

{

# Alarm states Hopeless Marginal (®) Hopeless
field(ZSV, "MINOR")
field(0OSV, "MAJOR")
# Display niceties
field (ZNAM, "Marginal")
field (ONAM, "Hopeless")
}
record (mbbi, "states") On Off ® On Overheated
{
# Alarm states
field (TWSV, "MAJOR") Overheated | (| Off On (®) Overheated

# Display niceties

field (ZRST, "Off")

field (ONST, "On")
field(TWST, "Overheated")

/ics/examples/22_alarms/alarms.db and alarms.bob
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Alarm Fields in EPICS Records

# ai, ao, calc, calcout, longin, longout, ..
record(ai, "analog")

{

# Alarm limits

field(HIHI, "100")
field (HHSV, "MAJOR") 52.3 Fathoms LOLO LOW HIGH HIHI
]

IIIIlIIIIlIIlIlIIlIIIIlIIlIlIIIIIlIlIIlIIIIlIIlIlIIlIIIIlIIlIr'.h-I'{IIIIII tnpnprnnfrenemrnnrraminrenrjforsranrnrjerneinene|
50

| 1
field(HIGH, "80") -10 1] 10 20 30 40 60 70 a0 90 1 110
field (HSV, "MINOR")

field(LOW, "20") LOLO LOW HIGH HIHI
field(LSV, "MINOR") |BE.3 Fathoms ||, Y ,

|ll|l|IIIl|IlIlIIlII|IlIIlIlIIIIIIIIIIII|IIIIIIIII|l|IIIlIIl|l|IlIIIIl|IlIlIIlII|IlIIlIlII|IIIIMI|IIIIIIIII|IIIIIIIII|

-10 o 10 20 30 40 50 60 70 80 90 100 114

field(LOLO, "0O")
field(LLSV, "MAJOR")

# Alarm hysteresis
field (HYST, "5")

# Display niceties For historic reasons, need to set both
field (HOPR, "110") a) one or more alarm threshold

field(LOPR, "-10") b) corresponding severity
field (EGU, "Fathoms")
(

field(PREC, "1") )
} /ics/examples/22_alarms/alarms.dib and alarms.bob
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Alarm Fields in EPICS Records

Perfectly fine Don't do this

record(ai, ”“only hihi™) record(ai, "high as hihi")
{ {
field(HIHI, ”100") field (HIGH, ”100"™)
field(HHSV, ”“MAJOR") field (HSV, "MAJOR")
} }
record(ai, ”only high") record(ai, ”odd order")
{ {
field(HIGH, "80") field(HIHI, ”100")
field(HSV, "MINOR") field(HHSV, "MINOR")

}
field(HIGH, "80")
record(ai, “only low") field(HSV, "“MAJOR")
{ }
field (LOW, 710M)
field(LSV, "MINOR")

/ics/examples/22_alarms/alarms.db and alarms.bob
*OAKRIDGE
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F IS h TO ﬂ k Fishtank Heater Demo for user epics-dev

Requires fishfank 10C
Room Water Tank Setpoint Heater

PEJUE} le Haiagter
() IS Tonk M %40 ED ® closed_loop
temperature
above 70 C or e ] =

Izolation Factor:

0.0100 Controller

belOW O C O :;tlgapaciry: Output: ;;‘?&U'Eﬂiﬂ :;BECE::HI Gain gi;féé‘sain
. I
good alarme o w mese el oal
Status:
— 8-
e |s heater at s {8 »
i 1=
110V a good Sz
O 1% ad
alarme 2ol
=
= =1 I . : ' : : ; . . :
14:38:30 14:39:00 14:39:30 14-40-00
2025-10-2T7

%.0AK RIDGE /ics/examples/fishtank: st.cmd, heater.bob
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EPICS PVs carry Values with Alarm Information

1

x| No alarm, MINOR, [FIANGR

— Analog records:
LOLO, LOW, HIGH, HIHI limits

— Binary records:
O or 1 state may alarm

Display Tools
— Indicate alarm state via
border
PV
VAL: 10 . . .
HIGH: 5 What if nobody is looking at

HSV: MINOR

the screen at the time?



Alarm System ldea
ﬂlarm System

1) Indicate alarms:

Which PV2 When? What valuee.. .
2) Guidance M Try opening ABC.

3) Related Displays Call Fred.”
4) Keep alarms until A 4
acknowledged & cleared

@« D
“Check XYZ.

sz BL1B_Nomad Vacuum 2
9 NotGK  pressure Pressure
__________________________________________________ 47 6.3E1
G
| | , % v
' BandWidth1 BandWidth2 Band Width3 To Chopp >4
' ' PV ' I l I B rvos
o ]
PV . Pressure F" Pressure Pressure
Pressure Eca o BT
. H | H . 5 A - B : [azea]
[ =
VAL: 20 GH:
rrrrrrrrrrrrrrrrrrrrrrrr
. HSV: MINOR
H | H | . 20 . ._ ._ ._ 7.6E2
TCG
. 6f |__tcg Pressure
04 7
o
RVO4 B rvos RVOG e—"
Blower
Pump
Varning
Error
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Implementation
CS-Studio Alarm Ul

Phostis (.

orx 1~ o sromarx
S| s EEEBARE e EE
-

e =% oo 1 s i Ty 10 0 o] oot ol
S O T 1 TN T S - S £ - R
L) !

Desrizion e —— AwmTime  mamvawe  Pvsevemy  pvstms

Mandi cave temperature alam HINOR HIGH_ALAMM 0IB0T-ATIEI2A05 MBS HIGH_ ALARM
Dasipion s ——— MamTume  MamVabe  PUSeverty | PStaius
aoRACK  Low_Auam soraewsesie: oo o Lon_sussme

enveemont Lakshore HAOR ACK N TOBOMIIIISIONL M AR e

HaoR sk AN IOSOI D400 Mam  WAOR are

For details of implementation, see CS-Studio Alarm System Based on Kafka,
https://accelconf.web.cern.ch/icalepcs2019/papers/wesh2001.pdf

g
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https://accelconf.web.cern.ch/icalepcs2019/papers/wesh2001.pdf

Initial Setup

https://github.com/ControlSystemStudio/phoebus/blob/master/app/alarm

1. Install Kaftka (typically as Linux service)

2. Check that YAccelerator” config exists

cd /ics/tools
systemctl status kafka
./monitor topics.sh Accelerator

3. Start alarm server (typically also as Linux service)

alarm—-server
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https://github.com/ControlSystemStudio/phoebus/blob/master/app/alarm

Configuration for ‘Fishtank’

e Open CS-Studio Applications, Alarm, Alarm Tree

e Find component “Fishtank” " Configure Fishtank

Path: MAccelerator/Fishtank

- CheCk GUIdOnCG Clﬂd DISp'Oy |Iﬂ|( Guidance:

Title Detail
Fish Care Keep fish fed and warm
Displays:
Title Detail
Display fics/examples/fishtank/heater.bob
Commands:
Cancel

;!@OAK RIDGE ‘ SPALLATION
CTOR SOURCE

al Labor:




Configure fAccelerator/Fishtank/training:heat_V - 0O

° ° :
Configuration Example o o
Alarm Delay [seconds]: 0 :
Alai ayl: :

e Right-click on “Fishtank”, Add Component
APV “training:heat_V”
Q Description

Anything's better than the PV name .
QSpecific Guidance and Displays -

Should have guidance. Otherwise, why is this an alarm? -
A Enabled? Latche Annunciate?

Usually: Yes, otherwise: Why bother?

QDelaye
Hack for noisy alarm trigger PVs

Q Automated Actions
O mailto:fred@google.com

Accelerator Alarm Tree X

Accelerator :
¥ Fishtank
%OAK RIDGE | 6t FLux | spaiLarion -
National Laboratory | REACTR | SOURCE | PV: training:heat_V




Example Alarm Workflow

Suggested “Alarm” layout:
« Cause an alarm

caput epics-dev:setpoint 72 Alarm Tree to the left,

Alarm Table at the boftom,
both “locked”
e INspect Alarm

- WO-I-Ch OS OlOrm Accelerator Alarm Tree X heater X

is indicated s 1l "

- Open associated =
display

o
i G
e Handle It :
nsor: Integra
. @3z 20.00
— Ackt |owledge g {8
£8 J
R =
g ==
R
. 278 24
pEEL:
- g7 94
a x
284 g4
k]
Accelerator Alarm Table X
Active Alarms: 1 Accelerator « W
OAK RIDGE @SHOFLUX SPALLGHON PV Description Alarm Severity = Alarm Status Alarm Time Alarm Value PV Severity PV Status
ISOTOPE NEUTRON
National Laborato;y REACTOR SOURCE training:heat_V training:heat_V HIGH_ALARM 2018-11-05 11:01:56.258 110.0 LINK_ALARM




Al O rm Tree Accelerator Alarm Tree X

Accelerator - i f

r

e Primary configuration tool o bt e

e Hierarchical ©9337:12

~ Acknowledge

— Guidance, Disploys Opp|y O sub- [ Copy PV to Clipboard
k¢ Data Browser
nOdeS |5 PV Table
k= PV Tree
/7 Probe

3% Configure Item

e Operational useful to

E: Rename ltem

— Checkif numerous alarms originate in - oplete
ove ltem
the same area * Enable Alarms
- Acknowledge or disable complete e
subfrees

= Print...

[5] Save Snapshot...
[z Send Email...

¥ Send To Log Book...

SPALLATION
NEUTRON
SOURCE

HIGH FLUX
ISOTOPE
REACTOR

*OAK RIDGE

National Laboratory




Alarm Table

* Primary operations tool

e |[deally empty

* View/sort/acknowledge alarms

 Open guidance and displays

Accelerator Alarm Table X
Active Alarms: 1 Accelerator -

PV Description

@y sim://sine sim://sine

Acknowledged Alarms: 1

PV Description
"~ training:heat W training:heat V

SPALLATION
NEUTRON
SOURCE

%OAK RIDGE

National Laboratory

HIGH FLUX
ISOTOPE
REACTOR

Alarm Severity

MAJOR

Alarm Severity

MINOR_ACK

Alarm Status
LOLO

Alarm Status

HIGH_ALARM

Alarm Time

2018-11-05 11:15:39.244

Alarm Time

2018-11-05 11:15:42.257

d

Alarm Value PV Severity
-4.7552825... 0K

Alarm Value PV Severity
110.0

PV Status
NOMNE

PV Status
LINK_ALARM



AlOrm AreO PO nel Accelerator Alarm Area Panel X

,
Useful for ‘Overview
Displays’
Indicates
‘OCI’OSS The room ' . Fishtank Front End
All OK?e
N

HIGH FLUX | SPALLATION
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Alarm Annunciator

J Accelerator Annunciator X |

. . . | Accelerator - | & || Clear Messages
Annunciates the descriptfion _ _ _ —
Time Received ¥  Severity Description
of alarms 2018-11-05 11:12:47.779 | MNOR  MINOR Alarm: training:heat V
2018-11-05 11:12:30.282 ¥ MINOR MINOR Alarm: training:heat V

Basic “heads up” to check
alarm table for details

J Accelerator Annunciator X ‘

| Accelerator | | & || Clear Messages |

Time Received ¥  Severity Description

%OAK RIDGE

HIGH FLUX | SPALLATI
k ISOTOPE
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Basic Roles

e System Expert

rovide useful alarm levels

File Browser | IHC Alarm Ar (v, |5 BL1B_Nomad Vacuum 52 — =
Not OK Pressure Pressure
N BL-138... ] BL-14 | | wvoi ’ g vvoz
| S Band Width 1 Band width 2 Band Width 3 To Chopper  ——) 1 ol
ces
o
Pressure o Pressure  Pressure
ressure 3
° T Caeea &8 — 2
— IHC Alarm Tree Pressure Pressure Pressure oz
=T 16E-2 -2 [2aE-12] Pressure
b = . 7.6E2
¥ BL-18 NOMAD 56 Pressure |
» BL-2 BASIS =
.
» @ BL-3 SNAP Rvoa .—]:nvns oyt S i P07
» BL4B LR .
» BL'S CNCS 5
» BL-6 EQSANS
M » (i BL-7 VULCAN IHC Alarm Table
— » (7) BL-9 CORELLI Active Alarms: 0 = @ . 0
v (il BL16B VISION
S CHipDES PV Description Alarm Severityr  Alarm Status Alarm Time Alarm Value PV Severity
» DAS
v (i Detectors No active alarms
PV: BL16B:Det:HV:Alar
° PV: BL16B:Det:HeComy
o I I I I X ' i PV: BL16B:Det:PS:A| || Acknowledged Alarms: 5
PV: BL168:Det:nED:Sta ‘ PV Description Alarm Severityr  Alarm Status Alarm Time Alarm Value PV Severity
p:Apes 7 BLY:SE:SS:GlobalAlarm Beam Line 9 Slim Sam Magnet Ramp Failed UNDEFINED_ACK  Disconnected 2018-10-30 22:28:27.334 UNDEFINED
pileaxbetector 7/ BLO:PMiILK:Alarm Beam Line 9 Pulsed Magnet Coil Alarm UNDEFINED_ACK  Disconnected 2018-10-30 22:28:27.334 EFINED
. »:Sample Environment i BL3:SE:Lakeshore:ALARM_SUMMARY Beam line 3 sample environment Lakeshore alarm  MAJOR_ACK STATE_ALARM 2018-11-05 09:32:01.371 Alarm MAJOR
» Tzero Chopper i BL7:CS:Stat:SkiChoppers beam line 7 Chopper Problem MAJOR_ACK HIHI_ALARM 2018-11-04 20:41:03.774 10 MAJOR
’ s i BL16B:Det:PS:AgilentAlarm Beam line 16b Detector Low Voltage Power Supply  MAJOR_ACK STATE_ALARM  2018-11-04 13:41:18.259  Detector LV... MAJOR
» HFIR ‘
[ -I- | l . d d | . k -I- d . |

Handle alarms, helped by guidance



Alarm System

e Alarm Server monitors PVs, tracks alarms

e Alarm Tree to configure

| v . File Browser | IHC Alarm Ar | = ICS Gateway | BLIGB_Main | Agilent PS X
BL-11A...J BL-11... 00% |~

L]
( ; d 2 BL-13B... ] BL-14... ~
U I O I I C e . Sum  Status Voltage  ProtV  Current Over Eher Over — perails

Woltage  Current Temp.
LV 3V o ON i ams v:: 15.00 v; i 2s52 AE i ok :: oK : i ok :
L] H H - H H }
—_ D IS p | O yS 2 wav () on i 443Vvii 1500vij 332a7Al | ok § ok i ok [ L]
wav () on i - 4s2vii 1500Vl 145894 | ok § ok i ok | [ ]
I if il i f if if I
T e wiv @ o i 1331Vl 2400vi; 1985Al i ok § ok i ok | [ .|

e Alorm Table, JE|  aun

¥ BL-1B NUMAD A

» BL-2 BASIS Time In Alarm 78553 secs SuggeSTed Loyo UT Wifh
Area Panel , - “locked” alarm panels

z s M » BL-4B LR Debounced Alam @
nn nCIOTor » BL-5 CNCS u
U » BL-6 EQSANS < |
> @ BL-7 VULCAN IHC Alarm Table
|BL-9 CORELLI

(& Detectors No active alarms
PV: BL16B:Det:HV:Alar

( Active Alarms: 0 A4 W i (%]
¥ (i BL16B VISION
» Choppers PV Description Alarm Severityv Alarm Status Alarm Time Alarm Value PV Severity
PV: BL16B:Det:HeComy
4% PV: BL16B:Det:PS:A| ||| Acknowledged Alarms: 5

» DAS
.
O p e | | D |S p | O yS PV: BL16B:Det:nED:Sta PV Description Alarm Severityy  Alarm Status Alarm Time Alarm Value PV Severity

FiIRES BL9:SE:S5:GlobalAlarm Beam Line 9 Slim Sam Magnet Ramp Failed UNDEFINED _ACK  Disconnected 2018-10-30 22:28:27.334 UNDEFINED
¥ LEak:Detectar BL9:PM:ILK:Alarm Beam Line 9 Pulsed Magnet Coil Alarm UNDEFINED ACK  Disconnected 2018-10-30 22:28:27.334 UNDEFINED
¥ Sarple:Erviranment BL3:SE:Lakeshore:ALARM_SUMMARY Beam line 3 sample environment Lakeshore alarm  MAJOR_ACK STATE_ALARM 2018-11-05 09:32:01.371 Alarm MAJOR
%OAK RIDGE HIGH FLUX | SPALLATION b Tzero-Chiopper BL7:CS: Stat:SkfChoppers beam line 7 Chopper Problem MAJOR_ACK HIHI_ALARM 2018-11-04 20:41:03.774 1.0 MAJOR
ISOTOPE NEUTRON » Vacuum PR " T e
National Laboratory REACTOR | SOURCE s HER BL16B:Det:PS:AgilentAlarm Beam line 16b Detector Low Voltage Power Supply ~ MAJOR_ACK STATE_ALARM 2018-11-04 13:41:18.259 Detector LV... MAJOR

¢ > <
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