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EPICS Software Architecture

* Channel Access Protocol for non-real-time data (10 Hz
update)

* Analog and digital I/O for deterministic data transfer
e Each IOC holds a subset of EPICS database variables

Control Control
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*Graphical dataflow programming
*|nteractive front panel / GUI
o Efficient compiled execution

*Targets
> Windows, Real-Time, FPGA,

Linux, Macintosh, DSP, Other
Processors

*|/O and analysis libraries
o Distributed networking capabilities
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Open Architecture

» Connectivity to different gy .
deVICGS Ji./SCADA;/
= OPC, Modbus, TCP/IP,
Serial .

* Flexibility

Enterprise Network

= Windows, RTOS, FPGA : I— #)
PAC PAC
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Current LabVIEW-EPICS interfaces

o LabView display/EPICS DAQ:
o ActiveX library — by SLAC
o LabVIEW EPICS Client I/O server

o EPICS display, LabView DAQ:
» Shared memory interface — by SNS ORNL
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CA ActiveX

» Windows-specific
» Conceptually similar to CIN

o Used for SNS BLM electronics calibration
= Picoamp source
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EPICS and LabVIEW

Control

| Shared
Systems | Variable
Channel Access Protocol |
Analog &
I0C 10C ; Digital 1/0
EPICS EPICS :
Database Database
/O HW /O HW |
Analog & Analog &
Digital I/0 Digital /0
Control System Experiment Station
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LabVIEW EPICS Client I/O

Server
* Runs on LabVIEW for Windows e i cumiose

Process varia .ﬁt reate New 1/0 Server
l Home Add Record

* Requires LabVIEW DSC =
P : — || addried |
W niTes arm Prinker ,:.\_"

s & niTed| | Custom ¥I - On Input Change Delete |
" Data arCh IVI ng - miTesl| | Cuskom YI - Periodic —
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= Alarmi L =
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--4;-- niTesl QpC
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= User interface = e
. & Industry Control Swskem) Servers,
* Based on shared variable
teChnO|Ogy Cn:nntinue...] [ Cancel ] [ Help ]j Help
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The LabVIEW Shared Variable

|_,! L Shared Variables H

* On nunication AP
» Scales from simple to large distributed applications
e Supported on Linux
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T
Communication between Targets
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Shared Variable Engine

EPICS

e ErEraea ¢
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T
|OC (I/0 Controller) Software

Network Traffic

(Channel Access Protocol)

hannel Acces$ Sequencer
rotocol Serve (Finite State Machine)

Publishes values from the
database onto the network
using Channel Access
protocol.

Reads values from the
database to drive state
changes in the I0C
control application.

EPICS Database

Databas Write 1/0 values to

database. Default update
H rate is 10 Hz. Can be as
Englne fast as 25 Hz.

Hardware

EPICS Node



|OC Software with LV EPICS

Network Traffic

(Channel Access Protocol)

hannel Acces§ Sequencer LV EPICS Client
rotocol Servef et I/O Server
Publishes values from the Reads values from the
database onto the network database to drive state
using Channel Access changes in the I0C
protocol. control application.
EPICS Database LabVIEW Shared Variable Engine
Da tabas Write 1/O values to
database. Default update . .
En ine rate is 10 Hz. Can be as LabVIEW Appllcatlon
g fast as 25 Hz.
Hardware

EPICS Node LabVIEW Node — Windows



|OC Software with Shared

Network Traffic

(Channel Access Protocol)

hannel Acces§ Sequencer
» rOtOCOI Serve (Finite State Machine)

Publishes values from the
database onto the network
using Channel Access
protocol.

LabVIEW
Application

Reads values from the
database to drive state
changes in the I0C
control application.

EPICS Database

DatabaS( datztl?gtseel./ge\;szlsjg?jate \é\lllolllflI:nd
Engine e
Oak Ridge National
Hardware
EPICS Node — Windows Labs — SNS
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LabVIEW
Application
(Wire Scanner,

BPM,etc)

Timeout (mges) —E. 41
grrar in (o errar) mlﬂl?mﬂm

Interrupt
Tirnestarp
grrar out

SNS_EPICS _Interrupt¥ait.vi

Py 1d
Iride: "*'li;"— Yalue

error in (na errar) GetDh error out

SNS_EPICS_GetDbl.vi

ReadData()
WaitForinterrupt()
GetIndexByName()

WriteData()
Setlnterrupt()

Shared Memory DLL

Channel
Access

CreateDBEntry()

I0C
(database,
CA)

DBD and
DBD files
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