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EPICS: Distributed & loosely coupled

[ky?@bl7-dassrvl ~]% cat new.db =
record{calc, "BL7:Heatbeat") Probe
1 . PV Mame:
field(SCAN, "1 second")
field{CALC, "I!VAL")
} Value:
Format:

[ky9@bl7-dassrvl ~1% Shome/controls/epics/base/master/bin/linux—x86_64/softIoc —d new.db
Starting iocInit Alarm:
B R E BB E BB BB BB R BB REERERE

Time Stamp:
## EPICS R3.14.12.6
## EPICS Base built Jun & 2817 Metadata:
R S E Sl S R R S A R S A R R A R S S R S S R S
cas warning: Configured TCP port was unavailable.
cas warning: Using dynamically assigned TCP port 45216,
warning: but now two or more servers share the same UDP port.
warning: Depending on your IP kernel this server may not be
warning: reachable with UDP unicast (a hest's IP in EPICS_CA_ADDR_LIST)
CA server's beacon address list was empty after initialization?
iocRum: All initialization complete
epicss []
ky9

2022-04-2009:01:44.660723372

Display Range: 0.0 ..0.0
Control Range: 0.0 ..0.0
Wamings:MNaM .. NaN
Alarms: MaM .. NaM

<
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2022-04-20

Start IOC - PVs are online

- No need to register IOC
— No need to reserve PV names

Like iInternet
— Flexibility!
- Few cenftral bottlenecks

Start IOC -2 PVs are online
* No spell checker (Heartbeat...
* No “list all IOCs"”, “list all PVs”

Like internet
« Chaos!

 Likely need some level of
confrol...



History: APS ‘IRMIS’, ‘crawler’

= pv Fields Viewer 2 l = 8 . .
¢ Resulting info
PV Name: [RFQ_LLRF:ResCtri1:ResErr_Avg Export
Property Value — .
Irmis: File Name fade/epics/iocTop/R3.14.11/linac/lIrf/git_V232S/db/res_ctrl_fcm.db / W h | C h I O ( : |O ST h eI d Th OT
Irmis: 10C Name rfg-lirf-iocl 2
Irmis: Last Boot Time 2020-07-18 10:03:39 re C O rd -
Irmis: Record Type ai

PV: CA Channel name RFQ_LLRF:ResCtrl1:ResErr_Avg L \/ W h d 'd '.I. | .I. b 1.2
PV: CA Channel type DBR_DOUBLE e n | | O S O O °
PV: CA Connection state CONNECTED W h 2

PV: CA Element count 1 e re .

PV: CA Hostname rfg-lirfiocl.ics.sns.gov

Field . Original Value Current Value y / |niTiO| VOlue Of fieldsg
= o v Current value of fields?
s s e SNS: Abandoned
- Parsing st.cmd, *.db,
following ‘cd’ commands
and macros is hard!
IRMIS=Integrated Relational Model of Installed Systems

- INatonal 1.aporatory | SUUKLE




Channel Finder 101

e Searchable list of “Channels

o Optional “Tags”
- ‘Magnet’ ¢ 2!
— ‘ImportantSetting’

e Opftional “Properties”
— Io0cNAME = ‘NameOflOC’
- Type="Magnet’ ¢ 21
— Section='Front End’
— Archive=‘Monitor, 00:01:00’
— [pos = '10m’ (position from start of accelerator)
- Readback="NameOfAssociatedReadbackPV’

%%‘\K RIDGE | et

ional Laboratory | SOURCE

v Find iocName for a PV
v’ List all ‘Magnet’ channels
v List all PVs with

iocName=‘somelOC’
v Get ‘Archive’ settings for PVs
v’ Locate ‘Readback’ for some
setpoint




E CO Syste m Operator Interface/GUI

Name Lookup, Channel Table
CS-Studio

Channel finder query

S— : High-Level Apps
RecSync i — '

DTL_LLRF:HPM2:ADCCnt6
DTL_LLRF:HPM2:ADCCnt7
DTL_LLRF:HPM2:ADCCntd

Al I re CO rd n a m e S, DTL_LLRF:HPM2:ADCCntS

DTL_LLRF:HPM2:FPAR_CCL BS enable_status

Python

$REEE1LS

pnnpe il

DTL_LLRF:HPM2:FPAR_CCL BS swmask_set : :; 3 Cf' fi n d ( IDT L* ty p e = M ag n et’ )
|I0OC Name, DTLLLAEHPZINLSS '

‘info’ tags

Channel Finder Web Service

OAK RIDGE |zzsaron

National Laboratory | SOURCE




Basic Setup

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

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

3. Install & run Recceiver (from recsync)

4. Instrument |OCs with reccaster (from recsync) to publish their
records

% OAK RIDGE g

National Laboratory | SOURCE



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

Instrumenting an IOC

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

# Nice, but optional

epicskEnvSet ("IOCNAME", "abc-iocl")
eplicskEnvSet ("ENGINEER", "Fred")
epicsEnvSet ("LOCATION", "Rack 123")

ABC DBD += reccaster.dbd

ABC_LIBS += reccaster

%OAK RIDGE | saktanon

National Laboratory | SOURCE




CS-Studio: PV Name Completion

Probe X Probe X
PV Name: SR
PV Name: cf_ Local PV
Hi‘stury Value: loc://name<VType=(initial value...)
Value: cf_demo:ramp Format: Formula
=2* pv_name’
Format: Local PV RKHI: Channel finder query
loc://name<VType=(initial value...) Time Stamp: | SR:C001-PS:2 {QDP:D}F-St
Alarm: 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 channels
Formula SR:C001-PS:1{QDP:S }Rst-Cmd
=2% oy hame’ 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 10C SR:C001-BI:2{BHS }Pos:Y-RB
SR:C001-PS:5{HC:S}Acc-5t
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 g

National Laboratory | SOURCE




CS-Studio: Channel ‘Table’

Channel Table X

| Query: | *

Name
SR:C001-PS:2{QDP:D}F-5t
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-5t
SR:C001-PS:4{QDP:D}OK-5t
SR:C001-PS:1{QDP:S}Rst-Cmd
SR:C001-PS:5{QDP:D}OK-5t
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-5t
SR:C001-PS:5{HC:5}Gnd-5t
SR:CO01-PU:T36{TC}T:2-RB
BR:CO01-VA:1{TMP}P-RB
SR:C001-BI:2 {BHS}Pos:Y-RB
SR:C001-PS:5{HC:S}Acc-5t
SR:C001-MG:1{HC:S}FId-RB
SR:C001-MG:2{HC:S}FId-RB
BR:C001-P5:3{HC}Gnd-5t
SR:C001-PS:3{QDP:F}Acc-5t
SR:C001-PS:4{QDP:D}I-RB
BR:C001-VA:2{TMP}On-5t
SR:C001-MG:3{HC:S}FId-RB
BR:CO01-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
testc
testc
testc
testc
testc
testc
testc
testc
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
001
001
001
001
001
001
001
001
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

More elaborate demo data from BNL

element family group0 groupl group2 group3 groupd4 group5 groupé group?7 group8 group9
defocusing quadrupole 2 500 500 100 500 50 500 500
dipole 2 a = = = e 00
defocusing quadrupg @ Ehammelini - 00
vacuum Channel N
defocusing quadrupd ¥ channel: SR:CO01-VA:4{VGC}P-RB 00
defocusing quadrupg DWIIES: testc "
defocusing quadrupd| Y Properties: 00
skew quadrupole cell oo1 00
defecusing quadrupg type readback 00
vacuum prop39 703-39 B
large aperture BPM prop38 703-38 00
defocusing quadrupg prop31 703-31 00
vertical fast correcto prop30 703-30 00
horizontal slow corre prop33 703-33 00
herizontal slow corre prop32 703-32 00
temperature sensor prop35 703-35 00
vacuum prop34 703-34 00
high stability BPM prop37 703-37 P
horizontal siow corre 00
horizontal slow corre prop36 703-36 00
horizontal slow corre groups 100 00
horizontal corrector group? 20 00
focusing gquadrupole group9 500 00
defocusing quadrupd group4 500 00
vacuum 2 200 20 100 0 50 200 500
horizontal slow corrector 3 500 100 500 500 500 100 100
vacuum 2 20 200 100 100 200 0 500
horizontal slow corrector 5 500 0 200 500 500 20 100
defocusing quadrupole 2 0 50 20 0 200 100 500

200
500
200
20
500
500
200
500
500
20
1]
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

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
boaoster
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

~



Channel Table x

Search Opftions: “*Pattern*

tag prop=*value*”

. Query: SR:‘EIementzvakuum

| Name
 SR:CO01-VA:L{IPC}

On-Sw

SR:C001-VA:2{TCG}P-RB

SR:CO01-VA:1{IPC}
SR:CO01-VA:2{IPC}
SR:CO01-VA:2{VGC
SR:CO01-VA:1{VGC
SR:CO01-VA:1{IPC}

On-5t
I-RB
}OK-St
}P-RB
OK-St

SR:CO01-VA:1{TMP}P-RB

Channel Table x

Owner cell

testc 001 pump
testc 001 gauge
testc 001 pump
testc 001 pump
testc 001 gauge
testc 001 gauge
testc 001 pump
testc 001 pump

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

vacuum

1
2
1
2
2
1
1
1

50

200
200
500
500
500
500
500

200
50
500
0
500
0
500
500

Name
SR:C001-VA:1{TMP}I-RB
SR:CO001-VA:1{IPC}On-Sw
~ | SR:C001-VA:2{TMP}OK-St

Query:

SR:* device=pump

—| SR:C001-VA:1{IPC}On-St

Name
SR:CO01-WA:1{TMP}I-RB
SR:C001-VA:1{IPC}On-Sw
SR:CO01-WA:2 {TMP}OK-St
SR:C001-VA:1{IPC}On-5t
SR:C001-WA:2{IPC}I-RB
SR:C001-VA:1{TMP}On-Sw
SR:CO01-WA:2 {IPC}OK-5t
SR:C001-VA:1{IPC}P-RB
SR:CO001-VA:1{IPC}I-RB
SR:C001-VA:1{TMP}On-5t
SR:C001-VA:2{IPC}P-RB
SR:C001-WA:1{IPC}OK-5t
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-WA:1{TMP}OK-5t
SR:C001-VA:2{IPC}On-Sw
SR:C001-VA:2{IPC}On-5t
SR:C001-VA:2 {TMP}P-RB

Owner
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc

testc

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

device element family
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

[ R N R N R N T e T B S I

vacuum

group0 groupl group2 group3 groupd4 group5 g
20 SR:CO01-VA:1{TMP}On-Sw

500
50
5
200
500
500
500
200
500
500
20
500
500
500
100
0
200
500
1]
500

200
200
100
500
o
500
500
500
50
500
1]
500
500
50
500
500
500
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

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:CO01-VA:2{IPC}I-RB

20 SR:CO01-VA:2{IPC}OK-5t
ZE‘ SR:CO01-VA:1{IPC}P-RB
50l SR:CO01-VA:1{IPC}I-RB
20 | SR:CO01-VA:1{TMP}On-St
;E‘ SR:C001-VA:2{IPC}P-RB
5o SR:COOL-VA:1{IPC}OK-St
20 SR:CO01-VA:1{TMP}P-RB
500 5p-CO01-VA:2{TMP}I-RB

20
20 SR:C001-VA:2{TMP}On-Sw

so( SR:C001-VA:2{TMP}On-St
500 SR:C001-VA:1{TMP}OK-St
;E‘ SR:C001-VA:2{IPC}On-Sw
5o SR:CO01-VA:2{IPC} On-5t

50( SR:CO01-VA:2{TMP}P-RB
50(

Owner
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc
testc

testc

cell
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

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

(SR S R S L e R o T R T o R e R L R S L

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

group3 groupd

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

group5
500
500
100

10

500
200
100
100
500
100
500
200
200
500
500
500
20

500

groupb
20
20
500
20
500
20
500
20
20
20
500
20
20
500
500
500
20
500
500
500

724-24
711-24
728-24
721-24
706-24
Search
group?7 grni
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

724-25
711-25
728-25
721-25

Search

724,
711
728
721
706
700
726
732

device element family group0 groupl group2 group3 group4 group5 group6 group7 group8 group9 location mount prop20 prop2l prop22 prop23 prop24 prop25 pro
500 500 500 500 20 500 100 500 storagering center 724-20 724-21 724-22 724-23
100 200 500 500 20 100 500 storagering center 711-20 711-21 711-22 711-23
50 500 0 20 500 100 500 storage ring center 728-20 728-21 728-22 728-23
0 0 200 10 500 20 100 500 storagering center 721-20 721-21 721-22 (721-23
100 500 200 20 500 100 500 storage ring center 706-20 706-21 706-22 706-23
500 ~an ~an ~an en ran ~nn ran e tee _mAn AN man A3 nn An aan an
500 Channel Table X
200 Query:| S5R:* EIement:vacuumhevice:pump



Integration

FTS STS

BOTH = Rate: 45.0 & Do (2 ake \Alidth: 4AAR w.g Diag Request: -1 cycle Rate: 15.0 = Beam Gate Width: 1000 turns Diag Request: -1 cycle
s @ 'Spinnerl' Information ——— Dia L
lon Source: 60.0 - - iag Laser W0pks -

= (@ 'Event Schedule' Information =

Mode:

Alarm History

= Channel Info

Delay: 2 Ramp U [ Copy PV to Clipboard lamp Down: 0 turns Waveform Width: 738 turns Delay: 2 Ramp Up: 98 tumns on: 540 turns Ramp Down: 0 turns Waveform Width: 738 turns
liZ] Copy PV to Clipboard with Value —_ = =
Channel Info A - O X
Event Super Cycle for # 36 FT £ Data Browser [ |
o 1 2 3 4 s g 7 g g LxPVTable Channel 5 46 47 48 49 G0 51 52 53 &4 55 5 57 63 &g
[T Y T D v e ' ianick e L s s s s

1C6 ica 112 113 5 116 7

owner admin o i 13 0 v s | 3
™ propertes: ) D e e

60 61 62 63 64 65 G667 4 Probe
[ T T T
= Print...

s v s e 0

120 2 _1=3 124 5 _1s7 1% . EpicsVersion fhome/controls/common/base/main s 236 227 228 229 230 235 237 223
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] e R R - R B B LB = oven - coor DED
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7 378 370 380 381

s

" Re-load Display

420 22 433 434 436 427 438 recordType ao 468 AT6 477
[ S S e entsehedule ) ] 5

AE0

0 1 O s s s 2 O s | O s s [
e

5 527 528 5 536 537

archive Monitor, 00:01:00, VAL HOPR .l:ll:ll:l

540 54 542 543 544 545 546 547 S48 SE 55 558 550  S5ED SEL SET_SE 596 597 598 550

B 12 13 10 O 22 19 12 O 22 29 19 O 20 12 10 | 22 20 20 | 221 time 2022-05-13 15:45:31.590293 e s s s e s | s s s [ s s [

1 second per row, 10 second super cycle pvStatus Active

Event: 36 | = Location VM

Event Super Cycle for # 136 STS Beam On
| 5 o o

12

o 1 .

o - - - SR SRS S G S QA S S S S | . o o o
13 1 1.4 1 . v 1 .. o

120 181 182 183 g6 18y 128 183 150 1 192 193 24 186 197 198 150 200 201 202 203 204 205 206 207 208 203 210 211 212 213 214 215 216 217 218 219 220 221 222 233 224 235 236 237 228 270 23 231 232 23 4 235 36 237 23 239
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240 241 242 243 245 246 247 248 240 280 2651 252 2653 257 288 250 261 262 263 284 265 266 267 260 270 271 272 273 274 275 276 277 278 279 281 282 283 4 285 286 287 228 289 290 201 202 203 204 295 206 297 298

I:II:II:II:II:II:II:II:II:II:II:II:I s - . . . . . . . . |

3C0 301 302 303 304 305 306 307 300 310 311 312 313 314 316 316 317 318 310 330 321 322 333 324 3365 336 337 328 330 330 331 332 333 334 335 3 337 338 330 340 341 342 343 344 345 346 347 348 340 360 361 353 363 364 366 386 367 368 350
I:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:IDDDDDDDDDDDDDDDDDDDDDDDD
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421 422 423 425 476 427 428 479 434 430 440 441 442 43 446 447 452 45! 457 458 459 462 463 4 4E6 467 469 AT 478 479

EDDD@DDDEDDDEDDDEDEDEDDDEDDDmmmﬁmDDDMDDDmdDDMDDDMDDDMDDDMDDD

424 AE0 A0 AT 428 400 GCO GOL G502 G503 604 G606 GC6 GO7 G0B G500 G610 G611 G612 G513 G614 G516 516 G517 G518 510 G20 G521 G523 G633 G524 G35 G626 G527 528 530 535 G3 537 53 539
5 O D D 11 1

540 541 542 543 S46 547 548 549 55! 567 _5EB 569 57 57 597 528 559

I O - |

1 second per row, 10 second super cycle

Event: 136 =~

-



Especially useful for Disconnected Channels

PV Tree X

PV: | cf_ demo:ramp

= Alarm History

& Channel Info
[2 Copy PV to Clipboard

 What IOC is supposed to provide
this channel?

 When was |OC last seen?

 Who to contact?

 What host? Where on that host?

% OAK RIDGE g

National Laboratory | SOURCE

Channel
¥ channel:
owner:
¥ properties:
EpicsVersion
hostName
WorkingDirectory
iocid
Engineer
recordDesc
recordType
iocName

time

pvStatus

Channel Info

cf_demo:ramp
Bob

fics/tools/base-7.0.6

training-VirtualBox

fics/examples/26_ChannelFinder/example_ioc/iocBoot/iocexample
127.0.0.1:54812
Bob

Example record

calc
TraininglOC
2022-08-26 15:51:51.634681

Inactive




/list _iocs.py

PV Count Create you own tools

ics-gen-ioc-vacuum 28964
scl-cryo-ioc-1xalrm-all 8555
ics-opns-ioc-1linux0B1 7709
ics-hprf-ioc-linux-pwrilmt 5882

5 tgt-he-iocl 5623 . .

5 chl-ioc-1xalrm-all 55901 ¢ L|St a” IOCS and the|r PV COUﬂtS
rtbt-diag-ioc-bLlml 5212 " .
ccl-vac-iocl 5159 « Create archive config
ring-diag-ioc-blmé 5125
ring-diag-ioc-blm3 5071
ring-diag-ioc-blml 5035
ring-diag-ioc-blm2 4995
ccl-diag-ioc-blm2 e 4601
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"7?>

5 dtl-diag-ioc-blml <engineconfig>

scl-diag-ioc-blm4 <!-- I0OC 'EventSchedule', name pattern '*' -->

111 —horf- i oc3 <group>

gt%-ggé;-igg?blml <name>EventSchedule</name> : : :
ring-hprf-iocl <channel> <name>Demo:Schedule:FtsRate</name> ﬂmunlturf? ﬂperlodbﬂﬁzBl:ﬂﬂﬂfper10d> ffchannelb
scl-diag-ioc-blm2 <channel> <name>Demo:Schedule:FtsRate.HOPR</name> <mun1tor{> {perlodrﬂﬂ:ﬂl:@ﬂtfperlﬁdr </channel>
hebt—diéq—inc—blml {f{chan2e1> <name>Demo:Schedule:StsRate.</name> <scan/> <period>00:01:00</period> </channel>
scl-diag-ioc-blm3 ﬁxeng;ﬁggnnfig}

scl-hprf-ioc09 3458

scl-hprf-ioc05 3451

scl-hprf-iocl?2 3432

rfg-hprf-iocl

scl-hprf-ioclb

scl-hprf-ioc2l

dtl-rccs-iocl

scl-hprf-iocOl

scl-1lrf-iocBlc

scl-11lrf-iocB3c

o

0O = LN P bl B =D

2
2
2
2
2
2
2
2
29
3

0

b L
b bl =



Elasticsearch: Count PVs

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

OK..

%(N)af\K RIDGE | et

ional Laboratory | SOURCE




Elasticsearch: List IOCs

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

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

Well...

% OAK RIDGE g

National Laboratory | SOURCE




But it's fast

) elastic

= . Dev Tools

Console Search Profiler Grok Debugger PainlessLab  BETA

Index
Query Profile  Aggregation Profile

_all

Index: channelfinder Cumulative time: 73.618ms
- .[ . .
"query": ~ [piDdWd-URpCjo_wyZNVEyw][0] 73.618ms
M |
"nested": Type and description Self time Total time
M {
"path": "properties”, ~~ BoostQuery 33.4ms 50.2ms 68.22%
"guery": { "match": { "propertie
¥
'}';ize“ . e TermQuery 16.8ms 16.8ms 22.84%
"aggs"; ' properties.name:iocName View details

(ConstantScore(properties.name:iocName))*8.8 View details

M S W~ DWW

13 "I0Cs":
14 ~ {
15 "nested": { "path": "properties"
16 "aggs”:
{

4

18 "filter ioc":

{
20 "filter": { "bool": { "filte
21 "aggs": { "ioc": { "terms":

5|y Aggregate |OC names for 500k channels: 0.075 seconds

Profile
%0 o
Nati




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

hosts

batch

1L

 the natural dndex order, Loops over 500k PVs in about 10
e seconds.

sort=" di
search after=batch)
batch = N
for hit in result['hits hits']:
data hit[' source'
e Nested structure
ioc = getProperty(data, 'iocName')

iocs:
iocs[ioc] = iocs[ioc] + 1

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

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

f batch 1

break




Questions

« What happens when a record is removed from an |OC?
— It remains in the channel finder but as “Inactive”

« How to redlly delete channele

%OAK RIDGE

Channel Table X

Query: Demo:* recordType=*

iocName
EventSchedule

Name
Demo:Schedule:FtsDiagLaserRate
Demo:Schedule:StsChopperRampDown  EventSchedule
Demo:Schedule:FtsChopperProfileWidth  EventSchedule
Demo:Schedule0:SelectedEventName
Demo:Schedule:StsChopperProfileWidth  EventSchedule

Demo:Schedule:FtsDiagRequest

EventSchedule

EventSchedule
Demo:Schedule:StsChopperRampUp EventSchedule
Demo:Schedule0:EventCycle EventSchedule
Demo:Schedule:NEW1

Demo:Schedule:StsRate

Demo:Schedulel:SelectedEvent

EventSchedule
EventSchedule

EventSchedule

- Web interface, ...

SPALLATION
- NEUTRON
National Laboratory | SOURCE

pvStatus Owner Engineer

Active
Active
Active
Active
Active
Active
Active

Active

Inactive

Active

Active

admin
admin
admin
admin
admin
admin
admin
admin
admin
admin

admin

iocid

ky9 127.0.0.1:33536
ky9 127.0.0.1:33536
ky9 127.0.0.1:33536
ky9 127.0.0.1:33536
ky9 127.0.0.1:33536
ky9 127.0.0.1:33536
ky9 127.0.0.1:33536
ky9 127.0.0.1:33536
ky9 127.0.0.1:33282
ky9 127.0.0.1:33536
ky9 127.0.0.1:33536

O QO D localhost:8080

@ localhost:8080
This site is asking you to sign in.

Username

& Customer Portal 4 Red Hat & Red Hat Products D... 4@ Red Hat Enterprise ... 4 Red Hat Developer ...

‘ admin

Password

[ eooe

)

& Red Hat Container ...



Python Nofebook Example

m| CF_Tests.ipynb X

B + X

S5 I

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

SCL Vac:IP$6301:1I1k

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

Deleting SCL Vac:IP$6301:I1k



Channel Finder

v Database of channels

v IOCs can publish their records
v With host name, contact person, ..
v "Recceiver” tracks Active/lnactive PV status

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

%OAK RIDGE | saktanon

National Laboratory | SOURCE



https://github.com/organizations/ChannelFinder/settings/profile

Name Servers

e By default, CA or PVA Clients send PV search via UDP to “all”
— Broadcast, multicast, or (long) list of unicast addresses

PV XYZ, onybody?

| have PV XY/Z!

« Name servers reduce the global traffic

— Search via single UDP or TCP address
Who has PV XYZ¢

Contact |IOC 471
% 0AK RIDGE | Get PV XYZ
National Laboratory | SOURCE




How does Name Server know about all PVs and IOCs?

a) It searches like plain client, but only once, then remembers

- https://epics.anl.gov/extensions/nameserver “learn mode”
https://epics.anl.gov/icalepcs-2025/pdf/TUBROO4.pdf

b) Add “dbl >ioc47/signal.list’ tO each IOC st.cmd,
read those files infto name server

- hitps://epics.anl.gov/extensions/nameserver “normal mode”

a) Ask Channel Finder (if you have that infrastructure in place...
- https://qithub.com/ChannelFinder/cfNameserver

% OAK RIDGE g

National Laboratory | SOURCE



https://epics.anl.gov/extensions/nameserver
https://epics.anl.gov/extensions/nameserver
https://epics.anl.gov/icalepcs-2025/pdf/TUBR004.pdf
https://epics.anl.gov/icalepcs-2025/pdf/TUBR004.pdf
https://epics.anl.gov/icalepcs-2025/pdf/TUBR004.pdf
https://epics.anl.gov/extensions/nameserver
https://epics.anl.gov/extensions/nameserver
https://github.com/ChannelFinder/cfNameserver
https://github.com/ChannelFinder/cfNameserver
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