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EPICS: Distributed & loosely coupled

[ky9@bl7-dassrvl ~]$ cat new.db dle-||B-|=s|0

Probe X *Data Browser X

record(calc, "BL7:Heatbeat")

! field(SCAN, "1 second") PV Name: et search X £ A @A 8)k ~ AE
’

field(CALC, "!VAL") o1
} Value: 0 ‘—i-_ - - - - - - - - - - - - 1 1 1 - - -
Format: Default ~ | Precision: ]
[ky9@bl7-dassrvl ~]$ /home/controls/epics/base/master/bin/linux-x86_64/softIoc —d new.db s
Starting iocInit Alarm: . ]
BB R R R R E R ERERERBRERERERBRBRERERERE R BB B R RERER Time Stamn: 2022-04-20 09:0144.660723372 3 ]
## EPICS R3.14.12.6 %D_
## EPICS Base built Jun 6 2017 Metadata: Units: 2 ]
BB R R R R R R BB BB R R B B R BBBRBRRBBRBBRBBRRB R BB R BB BB RERE Format: 0 ~ ;-
cas warning: Configured TCP port was unavailable. Display Range: 0.0...0.0 @]
cas warning: Using dynamically assigned TCP port 45216, \Sf;:;°'?$i°ﬁ£o .
warning: but now two or more servers share the same UDP port. AlannsrpNéN Nal o]
warning: Depending on your IP kernel this server may not be ’ h i
warning: reachable with UDP unicast (a host's IP in EPICS_CA_ADDR_LIST) 1% [ I A N A O N N N A N N I A A B B
CA server's beacon address list was empty after initialization? °4
20cRunz All initialization complets 090110 090115 090120 090125 090130 090135 090140 090145
epics> [| 2022-04-20

Start IOC = PVs are online Start IOC = PVs are online
— No need to register IOC * No spell checker
— No need to reserve PV names « No “list all |OCS”, “list all PVs"

Like infernet Like internet
- Flexibility! » Chaos:

 Likely need some level of
- Few central bottlenecks con’%ol...



History: APS ‘IRMIS’, ‘crawler’

EZ PV Fields Viewer 2 ‘

= 0

PV Name: [RFQ_LLRF:ResCtrI1:ResErr_Avg

Export |

Property

Value

Irmis: File Name

Irmis: IOC Name

Irmis: Last Boot Time
Irmis: Record Type

PV: CA Channel name
PV: CA Channel type

PV: CA Connection state
PV: CA Element count
PV: CA Hostname

rfg-lirf-iocl
2020-07-18 10:03:39
ai

DBR_DOUBLE
CONNECTED
1

rfq-lirf-iocl.ics.sns.gov

/ade/epics/iocTop/R3.14.11/linac/lIrf/git_V232S/db/res_ctrl_fcm.db

RFQ_LLRF:ResCtrl1:ResErr_Avg

=l
Field Original Value Current Value
DESC ResCtrl Error smoothing ResCtrl Error smoothing
SCAN 5 second 5 second
VAL -8.371582143778385
ASG LLRFx LLRFx
INP RFQ_LLRF:ResCtrl1:ResErr_Smo MS RFQ_LLRF:ResCtrl1:ResErr_Smo NPP MS
PREC 2 2
EGU kHz kHz
HSV MINOR MINOR
LSV MINOR MINOR
HYST 1.0 1.0

- iINanonal L.aporatory | SUURLE

e Resulting info

v Which |OC last held that
record@e

v When did it last boot?¢
Where?¢

v’ Initial value of fields?¢
v Current value of fieldse

e SNS: Abandoned

— Parsing st.cmd, *.db,
following ‘cd’ commands
and macros is hard!

IRMIS=Integrated Relational Model of Installed Systems



Channel Finder 101

e Searchable list of “Channels

e Optional “Tags”
- ‘Magnet’ < 2!
- ‘ImportantSetting’

« Opftional “Properties”
— I0ocNAME = ‘NameOflIOC’
- Type='Magnet’ ¢ 21
— Section=‘Front End’
— Archive='‘Monitor, 00:01:00’
— /pos = '10m’ (position from start of accelerator)
- Readback='"NameOfAssociatedReadbackPV’

%OAK RIDGE NNNNNNN
URCE

al Labor

v" Find iocName for a PV

v’ List all ‘Magnet’ channels

v List all PVs with
locName='somelOC’

v Get ‘archive’ setftings for PVs
v Locate Readback for some
setpoint




Operator Interface/GUU

CO SYSte m Name Lookup, Channel Table

CS-Studio

RecSync

Channel finder query

DTL_LLRF:HPM2:ADCCnt6
DTL_LLRF:HPM2:ADCCnt7
DTL_LLRF:HPM2:ADCCnt4

DTL_LLRF:HPM2:ADCCnt5
All record names,
DTL_LLRF:HPM2:FPAR_CCL BS_swmask_set

I0C Name, e,
‘info’ tags

Channel Finder Web Service
—e e — .

%OAK RIDGE | $pLLation

National Laboratory | SOURCE

High-Level Apps

Python

cf.find(‘DTL* type=Magnet’)




Initial Setup

1. Install & run Elasticsearch
- Open web browser to http://localhost:2200

2. Install & run ChannelFinder
-> Open web browser to hitp://localhost:8080

3. Install & run Recceiver
4. Instrument [OCs to publish their records

In fraining setup, see /ics/examples/26_ChannelFinder

% OAK RIDGE | e

National Laboratory | SOURCE



http://localhost:8080/
http://localhost:8080/

Instrumenting an |OC

abcApp/src/Makefile iocBoot/iocAbc/st.cmd

# Nice, but optional
epicsEnvSet ("IOCNAME", "abc-iocl")

ABC DBD += reccaster.dbd

ABC LIBS += reccaster
epicsEnvSet ( "ENGINEER", "Fred")

epicsEnvSet ("LOCATION", "Rack 123")

%Q{\K RIDGE | g™

ional Laboratory | SOURCE




CS-Studio: PV Name Completion

Probe X Probe X
PV Name: SR
PV Name: cf_ ' Local PV
I-Iistnry Value: loc://name<VType=(initial value...)
Value: cf_demo:ramp Format: Formula
=2* pv_name’
Format: Local PV el Channel finder query
loc://name<VType=>(initial value...) Time Stamp: | SR:C001-PS:2 {QDP:D}F-St
L PV Access PV Metadata: SR:C001-PS:1{DP}Gnd-St
Time Stamp: pa:ffef_ SR:C001-VA:2{IPC}I-RB
SR:C001-PS:2 {QDP:D}Val-St
Metadata: pva://cf_/subfield SR:C001-PS:3 {QDP:D} OK-St
pva://cf_/subfield/subelement SR:C001-PS:4 {QDP:D} OK-St Channel Finder demo channel:
Formula SR:C001-PS:1{QDP:S}Rst-Cmd
=2 pv name’ SR:C001-PS:5 {QDP:D} OK-St
SR:C001-VA:4{VGC}P-RB
Channel finder query SR:C001-Bl:4{BLA}Pos:Y-RB
cf demo:ramp SR:C001-MG:2{VC:F}T-RB
SR:C001-PS:4 {HC:S} Acc-St
SR:C001-PS:5 {HC:S} Gnd-St
SR:C001-PU:T36{TC}T:2-RB
PVs from example |I0OC SR:C001-BI:2{BHS }Pos: Y-RB
SR:C001-PS:5 {HC:S} Acc-St
SR:C001-MG:1{HC:S}FId-RB
SR:C001-MG:2{HC:S}FId-RB
SR:C001-PS:3 {QDP:F }Acc-St
SR:C001-PS:4 {QDP:D}I-RB

% OAK RIDGE | e

National Laboratory | SOURCE




CS-Studio: Channel ‘Table’

More elaborate demo data from BNL

| Channel Table X |

| Query: | *

Name
SR:C001-PS:2{QDP:D}F-St
SR:C001-PS:1{DP}Gnd-St
BR:C001-MG:4{QDP:D}T:2-RB
SR:C001-VA:2{IPC}I-RB
SR:C001-PS:2{QDP:D}Val-St
SR:C001-PS:3{QDP:D}OK-St
SR:C001-PS:4{QDP:D}OK-St
SR:C001-PS:1{QDP:S}Rst-Cmd
SR:C001-PS:5{QDP:D}OK-St
SR:C001-VA:4{VGC}P-RB
SR:C001-Bl:4{BLA}Pos:Y-RB
BR:C001-PS:2{QDP:D}F-St
SR:C001-MG:2{VC:F}T-RB
SR:C001-PS:4{HC:S}Acc-St
SR:C001-PS:5{HC:S}Gnd-St
SR:C001-PU:T36{TC}T:2-RB
BR:C001-VA:1{TMP}P-RB
SR:C001-Bl:2{BHS}Pos:Y-RB
SR:C001-PS:5{HC:S}Acc-St
SR:C001-MG:1{HC:S}FId-RB
SR:C001-MG:2{HC:S}FId-RB
BR:C001-PS:3{HC}Gnd-St
SR:C001-PS:3{QDP:F}Acc-St
SR:C001-PS:4{QDP:D}I-RB
BR:C001-VA:2{TMP}On-St
SR:C001-MG:3{HC:S}FId-RB
BR:C001-VA:2{TMP}On-Sw
SR:C001-MG:5{HC:S}FId-RB
BR:C001-MG:2{QDP:D}F:out-St

Owner cell

testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001
testc 001

device
power supply
power supply
magnet
pump
power supply
power supply
power supply
power supply
power supply
gauge
bpm
power supply
magnet
power supply
power supply
sensor
pump
bpm
power supply
magnet
magnet
power supply
power supply
power supply
pump
magnet
pump
magnet

magnet

element

defocusing quadrupole

family group0 groupl group2 group3 group4 group5 group6 group?7 group8 group9

dipole e
o

defocusing quadrupg

vacuum
defocusing quadrupg
defocusing quadrupg
defocusing quadrupg
skew quadrupole
defocusing quadrupg
vacuum

large aperture BPM
defocusing quadrupg
vertical fast correcto
horizontal slow corr:
horizontal slow corr:]
temperature sensor
vacuum

high stability BPM
horizontal slow corr
horizontal slow corr
horizontal slow corr
horizontal corrector

focusing quadrupole

defocusing quadrupa

vacuum

horizontal slow corrector

vacuum

horizontal slow corrector

defocusing quadrupole

2 500 500 100 500 50 500 500

= = 3 ¥ = = 00
Channel Info = 00

Channel | 00

¥ channel: SR:C001-VA:4{VGC}P-RB 4 00
owner: testc 00
V¥ properties: 00
cell 001 00
type readback 00
prop39 703-39 00
prop38 703-38 00
prop31 703-31 00
prop30 703-30 |loo
prop33 703-33 00
prop32 703-32 00
prop35 703-35 00
prop34 703-34 00
prop37 703-37 00

7
prop36 703-36 00
group8 100 00
group?7 20 00
group9 500 00
qroupd 500 v oo

2 200 20 100 0 50 200 500

3 500 100 500 500 500 100 100

2 20 200 100 100 200 0 500

5 500 0 200 500 500 20 100

2 0 50 20 0 200 100 500

200
500
200
20
500
500
200
500
500
20
0
200
50
500
100

500

100
500
100
500
200
200
100
500
100
500
200

500
500
500
100
500
500
500
500
500
100
0
500
200
500
500
50
500
0
500
500
500
500
500
500
500
500
500
500
500

0
0
0
500

100

500
500

500
200
200
500
200
500
200
200
200
100
50

200
200
200
200

location
storage ring
storage ring
booster
storage ring
storage ring
storage ring
storage ring
storage ring
storage ring
storage ring
storage ring
booster
storage ring
storage ring
storage ring
storage ring
booster
storage ring
storage ring
storage ring
storage ring
booster
storage ring
storage ring
booster
storage ring
booster
storage ring

booster

Search

mount prop20 prop2l prop22 prop23

center
center
inside

center
center
center
center
center
center
center
center
center
center
center
center
inside

center
center
center
center
center
center
center
center
center
center
center
center

center

81-20

18-20

103-20
721-20
96-20

72-20

73-20

252-20
74-20

703-20
987-20
73-20

687-20
428-20
449-20
815-20
432-20
965-20
429-20
460-20
461-20
278-20
167-20
43-20

439-20
462-20
435-20
464-20
113-20

81-21

18-21

103-21
721-21
96-21

72-21

73-21

252-21
74-21

703-21
987-21
73-21

687-21
428-21
449-21
815-21
432-21
965-21
429-21
460-21
461-21
278-21
167-21
43-21

439-21
462-21
435-21
464-21
113-21

81-22

18-22

103-22
721-22
96-22

72-22

73-22

252-22
74-22

703-22
987-22
73-22

687-22
428-22
449-22
815-22
432-22
965-22
429-22
460-22
461-22
278-22
167-22
43-22

439-22
462-22
435-22
464-22
113-22

81-23

18-23

103-23
721-23
96-23

72-23

73-23

252-23
74-23

703-23
987-23
73-23

687-23
428-23
449-23
815-23
432-23
965-23
429-23
460-23
461-23
278-23
167-23
43-23

439-23
462-23
435-23
464-23
113-23

A
|



Search Options: “*Pattern*

tag prop=*value*"”

| Channel Table X |

- Query: | SR:* element=va|cuum

' Name

' SR:C001-VA:1{IPC}On-Sw

' SR:C001-VA:2{TCG}P-RB
SR:C001-VA:1{IPC}On-St
SR:C001-VA:2{IPC}I-RB
SR:C001-VA:2{VGC}OK-St
SR:C001-VA:1{VGC}P-RB
SR:C001-VA:1{IPC}OK-St
SR:C001-VA:1{TMP}P-RB

Owner cell

testc
testc
testc
testc
testc
testc
testc

testc

001
001
001
001
001
001
001
001

device element family group0 groupl group2 group3 group4 group5 group6 group7 group8 group9

pump
gauge
pump
pump
gauge

gauge
pump
pump

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

= == NN =N

50

200
200
500
500
500
500
500

200
50
500
0
500
0
500
500

500

500
500
200

724-25
711-25
728-25
721-25
706-25
700-25

6-25

Search

724,
711
728
721
706
700
726

location mount prop20 prop2l prop22 prop23 prop24 prop25 pro
500 500 500 20 500 100 500 storage ring center 724-20 724-21 724-22 724-23 724-24
100 200 500 500 20 100 500 storage ring center 711-20 711-21 711-22 711-23 711-24
50 500 0 20 500 100 500 storage ring center 728-20 728-21 728-22 728-23 728-24
0 200 10 500 20 100 500 storage ring center 721-20 721-21 721-22 721-23 721-24
100 500 200 20 500 100 500 storage ring center 706-20 706-21 706-22 706-23 706-24
(Channel Table X
Query: ’ SR:* element=vacuum Idevice=pump ;Searlr'ch"}

Name
SR:C001-VA:1{TMP}I-RB
SR:C001-VA:1{IPC}On-Sw

Channel Table X

SR:C001-VA:2{TMP}OK-St

Query: [ SR:* device=pump

—|SR:C001-VA:1{IPC}On-St

Name
SR:C001-VA:1{TMP}I-RB
SR:C001-VA:1{IPC}On-Sw
SR:C001-VA:2{TMP}OK-St
SR:C001-VA:1{IPC}On-St
SR:C001-VA:2{IPC}I-RB
SR:C001-VA:1{TMP}On-Sw
SR:C001-VA:2{IPC}OK-St
SR:C001-VA:1{IPC}P-RB
SR:C001-VA:1{IPC}I-RB
SR:C001-VA:1{TMP}On-St
SR:C001-VA:2{IPC}P-RB
SR:C001-VA:1{IPC}OK-St
SR:C001-VA:1{TMP}P-RB
SR:C001-VA:2{TMP}I-RB
SR:C001-VA:2{TMP}On-Sw
SR:C001-VA:2{TMP}On-St
SR:C001-VA:1{TMP}OK-St
SR:C001-VA:2{IPC}On-Sw
SR:C001-VA:2{IPC}On-St
SR:C001-VA:2{TMP}P-RB

testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc

testc

Owner

cell
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump

vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum
vacuum

vacuum

device element family

N NN HNNRNPRKRENREKREHBNRBENRNHE @B

group0 groupl group2 group3 group4 group5 gr

500 200
50 200
S 100
200 500
500 0

500 500
500 500
200 500
500 50
500 500
20 0

500 500
500 500
500 50
100 500
0 500
200 500
500 500
0 500
500 500

100
500
500
0

0
100
50
500
500
500
500
500
200
100
50
0
100
500
500
0

500
500
20
50
0
100
500
0
100
500
0
100
500
500
500
500
200
500
200
500

500
500
0
500
200
500
0
200
500
100
100
0
50
500
200
100
500
500
500
200

500
500
100
0
10
500
200
100
100
500
100
500
200
200
500
500
500
20
0
500

SR:C001-VA:2{IPC}I-RB
20 |SR:C001-VA:1{TMP}On-Sw
20 SR:C001-VA:2{IPC}OK-St
;2' SR:C001-VA:1{IPC}P-RB
50/ SR:C001-VA:1{IPC}I-RB

20 SR:C001-VA:1{TMP}On-St
22‘ SR:C001-VA:2{IPC}P-RB
20 SR:C001-VA:1{IPC}OK-St
20 SR:C001-VA:1{TMP}P-RB
50! SR:C001-VA:2{TMP}I-RB
;g SR:C001-VA:2{TMP}On-Sw
s0( SR:C001-VA:2{TMP}On-St
50 SR:C001-VA:1{TMP}OK-St
"2’2‘ SR:C001-VA:2{IPC}On-Sw
501 SR:CO01-VA:2{IPC}On-St

50! SR:C001-VA:2{TMP}P-RB
501

Owner cell

testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc

testc

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

device element family group0 groupl group2 group3 group4 group5 group6 group7 gri

pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump
pump

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

1

N NN = N NN = = N = = < N = N = N =

500
50
5
200
500
500
500
200
500
500
20
500
500
500
100

200
500

500

200
200
100
500
0
500
500
500
50
500
0
500
500
50
500
500
500
500
500
500

100
500
500
0

0
100
50
500
500
500
500
500
200
100
50

100
500
500

500
500
20
50
0
100
500

100
500

100
500
500
500
500
200
500
200
500

500
500
0
500
200
500
0
200
500
100
100
0
50
500
200
100
500
500
500
200

500
500
100
0
10
500
200
100
100
500
100
500
200
200
500
500
500
20

500

20
20
500
20
500
20
500
20
20
20
500
20
20
500
500
500
20
500
500
500

500 10C
500 10C
20 10C
500 10C
20 10C
500 10C
20 10C
500 10C
500 10C
500 10C
20 10C
500 10C
500 10C
20 10C
20 10C
20 10C
500 10C
20 10C
20 10C
20 10C

2-25

732




Integration

Mode: FTS STS
: BOTH ~ Rate: 4sg - Raam Cata \Width: Gana sl Diag Request: -1 cycle Rate: 150 3 Beam Gate Width: 1000 turns Diag Request: -1 cycle
on's @ ‘Spinnerl' Information Siai
on Source: - _ ] i er:
ue ZU0 = @ 'Event Schedule' Information g ras sopls ~
Alarm History
Delay: 2 Ramp U & Copy PV to Clipboard lamp Down: 0 turns Waveform Width: 738 turns Delay: 2 Ramp Up: 98 turns On: 640 turns Ramp Down: 0 turns Waveform Width: 738 turns
[® Copy PV to Clipboard with Value - — - ~
Event Super Cycle for # 36 FT I Data rowser ® Seannptd A-8 %
9 & PV Table 718 1 20 21 22 Channel 5 4 47 48 49 50 51 52 53 54 55 56 57 58 50
[ EEE N Y D & v e REmENC e e L o
[ i B B ] B R g DEDEDC D owner. adrmin o s [N 2 0 s s s [ s
124 4 Print. 2 4 14 . 168 16
0 s v 0 DEMEMC ENEE - oo 5
180 181 182 183 184 185 186 187 188 180 108 160 200 201 _ 202 EpicsVersion /home/controls/common/base/main % 226 227 228 279 230 232 236 237 238 239
[ A e R R e o cree Loo o [ . ol o
240 24 242 243 244 245 246 247 248 249 |[g Send Email hostName sts-icsdev2.ornl.gov

286 287 288 289 280 _ 29 292 2 205 2066 29 259

7 2!
WorkingDirectory /home/controls/accel/RunPermit/BucketList/main D:I:I

15 346 347 48 349 350 351 3_; 386 357

iocid 127.0.0.1:34080 |:||3:| 1 o1 oo ] 1221 21

s v s o s

30 301 302 303 304 305 _3C6 307 308 309 7 318 319 320 _ 321

[ ) SR ) 58 = e i oo s [

3€0__ 3 362 3€4 365 3€6 3 3€8 369 & Re-load Display 378 379 380 38: Engineer ky9 X 408 412 3 416
[ ) R ] ) R ] O EDER e - I ) Y [ Y ) R [ Y
421 1 4 424 425 421 7 4 42 4 4 435 7 4. 1 recor e ao 4 4 4 4 1 A7 47 47
s e o i i o
I0CName ventschedule
480 4828 528 532 536 537

s v s

540 541 542 543 544 545 546 547 548 549

[ | S R

FE 59 0 R archive Monitor, 00:01:00, VAL HOPR Y ) D ) £ 1

55! 553 555 557 558 559 5€0 561 5 586 587 588 580 500 591 592 593 586 597 598 550
[ 0 time 20220513 15:45:31.590203 o 0 s | s

1 second per row, 10 second super cycle pvStatus Active

Event: 36 = Location VM

Event Super Cycle for # 136 STS Beam On

19 20 21 22

0 1 2 3 4 S [] 7 8 9 10 11 12 13 14 15 16 5 54 55
I:II:II:IEIEIEIEIEIEII:II:II:II:II:II:II:I - - - |
60 61 62 63 64 65 77 78 79 80 81 82 B __1C6 107 108 109 110 111 112 113 114 115 116 117 118 119

I:II:II:II:II:II:II:II:II:II:II:II:I-I:II:II:II:II:

_f_____._.______________I_"IIZIIZII:II:II:II:II:II:II:II:II:I

120 121 122 123 1 126 126 127 128 129 130 131 132 133 13 137 128 130 140 141 142 143 145 146 147 148 149 19 15 15 & S5 1€! 15 1€0 161 162 163 1 165 _1€6 167 _1€8 169 170 171 172 173 174 175 176 177 178 179
I:II:II:II:II:II:II:II:II:II:II:II:I 1 0 - O o

‘EO 181 182 183 185 186 187 189 180 191 192 193 195 197 198 169 200 201 202

205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 240 221 222 223 224 225 226 227 28 229 230 231 232 233 224 2 236 237 228 230

240 241 242 243 244 245 246 247 248 249 250 251 252 253 284 257 288 250 _2€0 261 262 263 264 265 266 267 268 260 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 200 201 292 2 204 205 206 297 298 269
(] E

15 . - I:II:II:II:II:II:II:II:H:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:lﬂl:ll:ll:ll:ll:l

3C0 301 302 303 304 305 _3C6 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 325 326 327 328 379 330 331 332 333 334 335 337 338 339 340 341 342 343 _3. 345 346 347 348 349 350 351 352 353 354 355 357 358 350

3€0 361 362 363 364 365 3€6 367 3(8 369 371 372 73 374 375 ’G 317 378 379 380 381 382 383 384 385 386 387 388 320 391 392 393 324 395 397 398 _3%9 cCG 401 402 403 404 405 4C6 407 408 409 410 411 412 413 414 415 416 417 418 419

421 422 423 426 427 437 428 439 0 441 442 443 445 446 44 449 450 2 45, 461 462 4€6 467 469 470 4 47 75 477 478 479

o
te]

s

480 481 482 483 485 486 487 489 _4S0 491 492 494 495 497 498 469 _5C0 501 502 503 _ 5C 505 _S5C6 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 539 530 531 532 533 534 535 536 537 538
123 2 < 22 I:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:I

540 541 542 543 54 545 546 547 548 549 550 565! 552 5! 5 0 561 565 S5€E6 567 S5E8 569 570 57 5

o . - o

1 second per row, 10 second super cycle

i
=i
]

2 573 574 578 579 580 581 582 583 584 585 586 587 588 580 500 501 502 543 597 508 5G9

11 I I I 1 <+ <+

2
&

Event: 136

-
v



Especially useful for Disconnected Channels

PV Tree X

PV: | cf demo:ramp

5 Alarm History
CE Channel Info

Channel Info

[ Copy PV to Clipboard

 What |IOC is supposed to provide
this channel?

« When was |0C last seen?

 Who to contact?

 What host? Where on that host?

% OAK RIDGE | e

National Laboratory | SOURCE

Channel
¥ channel:
owner:
¥ properties:
EpicsVersion

hostName

WorkingDirectory

iocid
Engineer
record Desc
recordType
iocName
time

pvStatus

cf demo:ramp

Bob

ficsftools/base-7.0.6

training-VirtualBox
fics/fexamples/26_ChannelFinder/example_ioc/iocBoot/iocexample
127.0.0.1:54812

Bob

Example record

calc

TraininglOC

2022-08-26 15:51:51.634681

Inactive



[ky§@sts-icsdev2 css]$ ./list _iocs.py

PV Count CreOTe YOU OWﬂ TOO'S

ics-gen-ioc-vacuum
scl-cryo-ioc-1xalrm-all
ics-opns-ioc-linux01
ics-hprf-ioc-linux-pwrlmt

tgt-he-iocl 562. . .
ch1-1oc-Ixalrm-all 350 « List all IOCs and their PV counts
rtbt-diag-ioc-blml 52 . .
ccl-vac-giocl 51!  Create archive Conflg
ring-diag-ioc-blm4

ring-diag-ioc-blm3

ring-diag-ioc-blml

ring-diag-ioc-b1lm2

ccl-diag-ioc-blm2 .

ccl-diag-ioc-blml [ky9@sts-icsdev2 css]$ ./create archive config.py -ioc EventSchedule

hebt-diag-ioc-blm2 <?xml version="1.0" encoding="UTF-8" standalone="no"?>

dtl-diag-ioc-blml <engineconfig>

scl-diag-ioc-blm4 <!-- I0C 'EventSchedule', name pattern '*' -->

dtl-hprf-ioc3 <group>

scl-diag-ioc-blml <name>EventSchedule</name> : : :

ring—hpff—iocl <channel> <name>Demo:Schedule:FtsRate</name> <mon1tor/? <per10d>09:01:00</per10d> f/channe1>
scl?diag—ioc—blmZ <channel> <name>Demo:Schedule:FtsRate.HOPR</name> <mon1tor(> <per10d>00:01:90</per10d> </channel>
hebt-diag-ioc-blml <channel> <name>Demo:Schedule:StsRate.</name> <scan/> <period>00:01:00</period> </channel>

. . </group>

scl-diag-ioc-blm3 </engineconfig>

scl-hprf-ioc09 3458

scl-hprf-ioc05 3451

scl-hprf-iocl2 3432

rfg-hprf-iocl 3430

scl-hprf-iocl5 3393

scl-hprf-ioc2l1 3389

dtl-rccs-iocl 3363

scl-hprf-ioc0O1 3325

scl-1lrf-iocO1c 3255

scl-1Llrf-io0c0O3c 3255




Elasticsearch: Count PVs

curl http://localhost:9200/channelfinder/ count?pretty

OK..

%OAK RIDGE E‘Eﬁi:ﬁ%T“'ION

al Labor




Elasticsearch: List IOCs

curl -XGET "http://localhost:9200/channelfinder/ search" -H 'Content-Type: application/json' -d

{
"query":
{
"nested":
{
"path": "properties",
"query": { "match": { "properties.name": "iocName" } }
}
}I
"size": 0,
"aggs":
{
"IOCs":
{
"nested": { "path": "properties" },
"aggs":
{
"filter ioc":
{
"filter": { "bool": { "filter": [ { "term": { "properties.name": "iocName" } } 1 } },
"aggs": { "ioc": { "terms": { "field": "properties.value", "size": 500 } } }
}
}
}
}
}I

Well..

% OAK RIDGE | e

National Laboratory | SOURCE




But it's fast

& elastic

= . Dev Tools

Console Search Profiler Grok Debugger PainlessLab  BETA

Index : o "
Query Profile  Aggregation Profile

_all

Index: channelfinder Cumulative time: 73.618ms
g
"query": v [piDdWd-URpCjo_wyZNV6yw][0] 73.618ms

~ I

"nested": Type and description Self time Total time

"path": "properties”, v BoostQuery 33.4ms 50.2ms 68.22%
"query": { "match": { "propertie
}

oo 5 e TermQuery 16.8ms 16.8ms 22.84%
size": O, . »
"aggs": properties.name:iocName View details

(ConstantScore(properties.name:iocName))*0.8 View details

NHOWL-NOWU & WN -

13 LIDCS:

{
15 "nested": { "path": "properties"
16 "aggs":
{

18 "filter ioc":

{
20 "filter": { "bool": { "filte
21 *aggs®:<f “ioct: {  “terms™:

5| Aggregate |IOC names for 500k channels: 0.075 seconds

o
%0
Nati




Python: Loop over all Channels, catalog |IOCs, ...

batch

while

 the natural index order. Loops over 500k PVs in about 10
iy seconds.

search after=batch)
batch =
for hit in result['hits']['hits']:
data = hit[' source']
name = data['name’] Nested Structure
ioc = getProperty(data, 'iocName')
o
if ioc iocs:
iocs[ioc] = iocs[ioc] + 1

iocs[ioc] =1
pvs += 1
host = getProperty(data, 'host
if host:
hosts.add(host)

sort" hit:
batch = hit['sort']

if batch
break




Questions

« What happens when arecord is removed from an |IOC-?
— It remains in the channel finder but as “Inactive”

Channel Table X

Query:  Demo:* recordType=*

Name iocName pvStatus Owner Engineer iocid
Demo:Schedule:FtsDiagLaserRate EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule:StsChopperRampDown  EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule:FtsChopperProfileWidth EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule0:SelectedEventName EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule:StsChopperProfileWidth EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule:FtsDiagRequest EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule:StsChopperRampUp EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule0:EventCycle EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedule:NEW1 EventSchedule Inactive admin  ky9 127.0.0.1:33282
Demo:Schedule:StsRate EventSchedule Active admin  ky9 127.0.0.1:33536
Demo:Schedulel:SelectedEvent EventSchedule Active admin  ky9 127.0.0.1:33536

« > C QO D localhost:8080

& Customer Portal 4 Red Hat & Red Hat Products D... 4@ Red Hat Enterprise ... 4@ Red Hat Developer ... & Red Hat Container ... «
@ localhost:8080

This site is asking you to sign in.

« How to redlly delete channel¢

‘ admin

- Web interface, ...

[ [T ]

%OAK RIDGE | $pLLation

National Laboratory | SOURCE




Python Notebook Example

| CF_Tests.ipynb X

B + X

%0 e

D ®] » m C » Markdown v

Initialize, depends on file channelfinderapi.conf incwd

from channelfinder import ChannelFinderClient
cf = ChannelFinderClient()

Search for broken channel names and delete them

pattern = "*$*"
for ¢ in cf.find(name=pattern):
print(c['name’])

SCL Vac:IP$6301:I1k

for ¢ in cf.find(name=pattern):
print("Deleting %s" % c['name'])
cf.delete(channelName=c[ 'name'])

Deleting SCL Vac:IP$&301:I1k



Channel Finder

v Database of channels

v [OCs can publish their records
v With host name, contact person, ..
v "Recceiver” tfracks Active/Inactive PV status

>Easy name lookup in CS-Studio
>You may add other information and use in python scripts

%OAK RIDGE | §1amon

National Laboratory | SOURCE




