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EPICS Network Protocols

Channel Access PV Access

— Since beginning of EPICS - Started as “EPICS V4",

_ DBR_*: Number, enum, STring, since EPICS 7 (20] 7) In base
scalar or array, with tfime, alarm, — PV Data: Arbitrary structures
limits

— Still fully supported with bug fixes - New features being added
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F |rST G | O n C e Fishtank Heater Demo for user pva://training

Requires fishtank I0C
Room Water Tank Setpoint Heater
Nz 100 110 Heater
? £ o
e softflocPVA instead of softloc
® closed_loop
# We did this before: 5
cd /ics/examples/fishtank | | 5 e
Temperature: Temperature: Ui, )
cat st.cmd 25¢ 696 C Vi
Isolation Factor:
0.0100 Controller s " : y
Heat Capacity: Output: I:Bogdgaln Isnz)e.?éal Gain gtgb(();am
# Compare, then run: T =l R
. nsor: rror rr. Integral ntegral Limit
cd /ics/examples/15 pvaccess oK o~ 74446 00 14808 20000
- Status:
Cat St . Cmd 7 Keeping warm ...
./st.cmd TR
L
: & 1384
e PV... INstead of ca...
£ 1o <]
Q 1z ]
. ' ' ' pieod oF
camonitor eplcs—-dev:setpolint epics-dev:tank £ =
pvmonlitor ep}cs—dev : setpo;nt eplcs—dev:tank e SO PO By p— o S— S| S
pvput eplics—-dev:setpoint 40 e e CA vs PV
caput epics-dev:setpoint 30 :
Fishtank
« CS-Studio: -
fudio: Fishtank (ca://...)
css -resource /ics/examples/15 pvaccess/pva.bob
Fishtank (pva://...)
¥ OAK RIDGE |80 | o
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PV Access

Like Channel Access
— Name search via UDP

— Connection for data transfer via TCP
— EPICS PVA _ADDR_LIST, EPICS PVA_AUTO_ ADDR _LIST

Get, put, monitor
— Plus an ‘RPC’ type operation

Arbitrary PV Data structures instead of DBR_.. types
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Custom Data: Great, but then whate

e Which number to show on a
user displaye

e What unitse

e |s this an alarm@e

e Time stamp?
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$OAK RIDGE | 6160 | it

National Laboratory | REACTOR | SOURCE




“Normative Types”

« Channel Access « PV Access

struct dbr ctrl double: epics:nt/NTScalar:

short status double value

short severity int alarm/status
short precision int alarm/severity
char units[8] string display/units

. no timestamp .. int display/precision
double value time timeStamp

struct dbr time double:
short status

short severity
timestamp stamp

double value

You get what you request You get what you request
(network always transfers complete struct) (out network only fransfers changes)
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Channel Access VS. PV Access

Similar command line tools:

caget epics-dev:tank pvget epics-dev:tank

camonitor epics-dev:tank pvmonitor epics-dev:tank

cainfo epics-dev:tank pvinfo epics-dev:tank

caget —-d CTRL_DOUBLE epics-dev:tank pvget -M raw epics-dev:tank

# Not supported

. , # Note first few updates!
camonitor —-d CTRL DOUBLE epics-dev:tank

pvmonitor -M raw epics-dev:tank

caget epics-dev:tank.SCAN pvget epics-dev:tank.SCAN

...and pvxget, pvxinfo,
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CS-Studio

e Use pva://... prefix to select PV Access
[Py Tree x| PV Tree x

PV: | training:tank (| B2 || B || PV: | pvau/training:tank (| 2 || B

v @ PV ‘training:tank’ (calc) = 30.0 C ~ ||« # PV '‘pva/ftraining:tank’ (calc) = 30.0C *
# INPA ‘training:sensor' (bi) = OK # INPA ‘training:sensor’ (bi) = OK
+ #) INPB ‘training:tank_clc' (calc) = 30.0000 v @ INPBE ‘training:tank_clc' (calc) = 30.0000
v ) INPA ‘training:tank_clc.VAL' (calc) = 30.0000 ¥ ) INPA ‘training:tank_clc VAL (calc) = 30.0000
¥ INPA ‘training:tank_clc.VAL' (calc) = 30.0000 ¥ INPA ‘training:tank_clc.VAL' (calc) = 30.0000
# INPB ‘training:room’ (ao) = 25C # INPB ‘training:room’ (ao) = 25C
# INPC 'training:heat Pwr' (calc) = 50 W # INPC 'training:heat_Pwr' (calc) = 50 W
INPD '0.01" [ const] INPD '0.01" [ const]
INPE '0.001" [const] INPE '0.001" [const]

w B RDBR traininasoraoent {ant — S8 & w B RIDE traininaoeooet {anl — 38 &~

e Use ca://... prefix to select Channel Access

e Set default in /ics/tools/css_training.ini

# Default PV type: ca or pva?

nrg.Ehnehus.EvddEfaultzeva I
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So it's very similar, maybe more efficient...

What's really newe

How about those custom structurese
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Images: Normative type NTNDArray

IMAGE
Vimage(173 x 184)

« See Area Detector (NDPluginPVA) or

cd /ics/examples/15 pv access
./start imagedemo

e Terminal

'l{g Browser | Area Detey
Area Detector De

pvinfo IMAGE

10 20 30 40 50 60 70 80 90 100

e CS-Studio: Image widget
— Only needs pva://IMAGE

- See
eXOm F)les/‘I 5_pVO CC eSS/ 2° 00 2 00 4 S0 80 700600 o 1000 . , .
PVA_IMAGE.bob Display adapts :: L e

when image T e e

. Reverse No =~ ) N,

*OAK RIDGE HIGH FLUX | SPALLATION size Ond deQ Image size anig e
National Laboratory IRSS\TSI'FBER E‘Eﬂﬁﬁg” Wpe Chonge :::‘:oom ?,: ‘




SNS Neutron Data

O@/@
O/Of

scattered
neutron neutron

Sample

2) When was the detector hit?

.. relative to start of cycle: 60 Hz, 30 Hz, ...
“Time of Flight” - Speed of neutron > Wavelength

200 400 600

Number Of Events

}
]
1
1
-
]
1
1
=
]
1
1
1

0
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1) Where was the detector hite

PID 1355897 bank 2 wireftube 58, loc_pid 86, TwoTheta
93.0845341874 degrees,Phi -8.70233063857

3) Where & wavelengthe

- Distance of scattering centers - Model of sample structure

%-

Diamond?¢

o L)
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Custom PV Data Detector

SNS Beam Lines started to use this in ~2014 PVA neutron data

cd /ics/examples/15 pvaccess . e
./start neutrondemo rocessing

pvinfo neutrons
pvmonitor neutrons

Allows fetching just what's needed:
# For detector pixel display

pvget -r 'field(pixel)' neutrons
# For time of flight display
pvmonitor -r 'field(timeStamp, pixel)' neutrons

# For d-space displays
pvmonitor —-r 'field(time of flight, pixel)' neutrons
%OAK RIDGE

National Laboratory
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X! Phoebus
File  Applications Window Help

Custom PV Data in CS-Studio oo a- =

PV Tree X
PV: | pva://neutrons e

PV 'pva://neutrons' (unknown) = structure

Cannoft handle arbifrary structure

int nanoseconds

int userTag
@ epicsint/NTScalar:1.0 proton_charge

pva://neutrons e

epics:nt/NTScalarArray: 1.0 time_of_flight
uint[] value

epics:nt/NTScalarArray: 1.0 pixel
uint[] value [UNDEFINED,Unknown type]

File  Applications Window,
A=~ |B~|=

Display X

| N

Can handle fields which are T
scalar or array

Pixel IDs: [802.000E0, 2.714E3, 59.000E0, 2.784E3, 472.000E0,
2.978E3, 927.000E0, 2.911E3, 112.000E0, 2.595E3]

pva://neutrons/proton charge

3000

pva://neutrons/pixel

Pixel ID
2000

1000

(=] |
TTTTITTTTIITTTT AT T TTOTTTTINTTTI I T TTINTTTINTT T
0.0 10 20 30 40 5 60 70 80 950

o

Event Index
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PV Access and Python

e Basic ‘get’, ‘put’, ‘'monitor’

PV Access server for normative types or custom data

- See *.py examples under
cd /ics/examples/15 pvaccess
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Custom PV Data from |IOC Records

‘makeBaseApp.pl -t example' includes “group”:

rm -rf /ics/examples/mine

mkdir -p /ics/examples/mine

cd /ics/examples/mine
makeBaseApp.pl -t example demo
makeBaseApp.pl -t example -1 demo

# When prompted, use the previously created ‘demo’
make

cd iocBoot/iocdemo
chmod +x st.cmd
./st.cmd

« Check demoApp/Db/circle.db
- Calcrecords ...circlexx & ...circle:y compute (X, y) coordinate on circle

- info() annotations create PV "epics-dev:circle” PV as struct { angle, x, v }

« PVA “epics-dev:circle” updates atomically

camonitor epics-dev:circle:x epics-dev:circle:y r€Ceives separate x, y updates

pvmonitor epics-dev:circle WIll CI|WCIYS S€e sqrt (x%+y?)==1

cd /ics/examples/15 pvaccess
python circle.py
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State of PV Access in June 2026

Done, operational Ongoing

e PVA server forrecords in e How 1o best combine data
IOC from records into custom

PVA datae
o CS-Studio client
e Syntax for PVA links

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

e Areq Detector imgges between |IOC. e
Need global “use PVA” November 19,2020
« Custom data servers and option M21.07
C | Ien TS MEMORANDUM FOR HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES
~ SNS: neutron data * Support for IPvé o et v (| ) —
_ A P S : S e er C e S — | m ple men 'I'e d , SUBJECT:  Completing the Transition to Internet Protocol Version 6 (IPv6)
no operational experience
o G o -I- eWO e w2 EXE?:lFJ;rI:EFOMFATEEEOEN-;FEQSBREDSIETENT
Y » Network Security & O Casmoron b i0r
- Canreplace TCP with ‘TLS Jamary 26,2022
- Ongoing work related to M-22-09
ce rti ﬂCO fe mana geme Nt MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES
O e HLLTD (p
*8&&5{2&5 %Ei{%ﬁx EE%iE%EON SUBJECT:  Moving the U.S. Government Toward Zero Trust Cybersecurity Principles




History

Channel Access PV Access
libca rsrv (in IOC)
C, later C++ C
client server for
records pVvAccessCPP pVvAccessJava
C++ Java
server and server and
Cf_?_s client client
“portable” - 1
server §
qsrv core.pva
v SD C++ PVXS Java
jca o server for Cit client (and server)
Java wrapper = records
for client @ server and
o ! client v\ T
For prapy |
Pure Java C T?]P
client ython
- wrapper Q—CSIIQ
pyepics PCASpy server for
Python Python records
wrapper wrapper for v
for client server
p4p
Python
SPALLATION WrO p per
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Fishtank Heater Demo for user pva:/itraining
Requires fishtank I0C

Summary: PV Access is ..

e Update to Channel Access
— Both can be used in parallel

e Similar, but supports custom data types

PV 'pva://neutrons' (unknown) = structure

- Won't replace IOC/records/normative types, ong secondsPastEpoch
but useful for special cases it userTag

epics:nt/NTScalar:1.0 proton_charge
double value

epics:nt/NTScalarArray: 1.0 time_of_flight
uint[] value

 Since EPICS 7 included in base |OC epicsintNTScalarArray.L.0 pixe

uint[] value [UNDEFINED,Unknown type]
— Details of ‘group’, ‘field(...)’ access still evolving

IPvé and network security will require PVA
*OAKRIDGE

SPALLATION
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