it i
g Y

EPICS Training @ PSI

Controls Section PSI
2010
Dr. Dirk Zimoch and Dr. Elke Zimoch

PAUL SCHERRER INSTITUT EPICS

o]




Acknowledgment T

Some slides in this talk came form the

,Getting started with EPICS" lecture series of APS.
My special thanks go to

Ned Arnold
and
John Maclean
from the Advanced Photon Source.
The original talks can be found on
www.aps.anl.gov/epics/docs/GSWE.php

E!Pgl'cs EPICS Training @ PSI



EEEEEEEEEEEEEEEEEEEE

Contents o =

* |Introduction to EPICS

 What are Records

« Set up an IOC on your PC

* Overview of S7 PLC driver

* Include S7 PLC communication into your I0C
* |OC monitoring

E!EI'% EPICS Training @ PSI



EEEEEEEEEEEEEEEEEEEE

What is EPICS? ol T oo

EPICS is an abbreviation for:
Experimental Physics and Industrial Control System

EPICS is:

* A collaboration

* A tool kit

* A control system architecture
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The History
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—In1989 started a collaboration between Los Alamos
National Laboratory (GTA) and Argonne National

Laboratory (APS)
(Jeff Hill, Bob Dalesio & Marty Kraimer)

GTA: Ground Test Accelerator
APS: Advanced Photon Source

—More than 150 licenses agreements were signed, before
EPICS became Open Source in 2004

—Team work on problems, for example over “Tech Talk”

mailing list
—Collaborative efforts vary

 Assistance in finding bugs
« Share tools, schemes, and advice

EPICS
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The architecture of EPICS o »

Network based Client/Server Model (hence the EPICS

logo)

E P I ( :S ‘ A Server provides
information and
service

CA A Client uses the
Client :
service or asks for the
information
CA CA
Server Server
For EPICS, client and server refer to their Channel
Access role

I.e. Channel Access Client and Channel Access Server
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What is Channel Access o 1w

* A protocol how to transfer data

A single data unit is called Process Variable

A Process Variable has a unigue name, which is
used to refer to the data

The detailed operation of Channel Access is

unimportant for most programmers (it already
works...)

Channel Access is not dependent on a single
programming language
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Channel Access network flow “BsI"

1. Query: Broadcast

CA Client 2. Answer: direct connection
A 3. All further queries and answers work
directly (Point-To-Point)
Network
¥ >

S

CA Server 1 CA Server 2 CA Server 3

EPICS EPICS Training @ PSI
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Control System Architecture SREE

—A network based “Client/Server’” Model, whose smalest
data set is a Process Variable

—The Channel Access Protocol defines, what data (Process
Variable) is transferred between server and client

—The entire set of Process Variables establish a Distributed
Real-time Database of machine status, information and
control parameters

CAS CAS

Process Process

Variables Variables

EPICS Database
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Standard Model of EPICS = =
4;‘_ A Client Software\

MEDM OAG Apps
ALH  TCL/TK StripTool
Perl Scripts Many, many

others /

Ta¥a Channel Access |
—NANC
CAS
CA Server Software\
1 EPICS Database
Commercial Custom consists of Process Variables
Records Custom
Instruments hardware Sequence Programs
Tec_hnlcal Programs Realtime
Equipment A control_/
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Typical Realisation
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1

IOCs are based on &
vxWorks (VME),

Commercial Custom Linux and
Instruments hardware (SoftiO0)
Technical o) i
Equipment
EPICS

"
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What Is an IOC I0C means L

Input Output Controller

A special CA Server and CA Client
* A computer running “10C Core”

* This computer may be:

- VME based, operating system vxWorks (only possibility up to 3.14) or
RTEMS

- PC, operating system Windows, Linux, RTEMS
- Apple, operating system OSX
- UNIX Workstation, operating system Solaris

* An IOC normally is connected to input and/or output
hardware

* An EPICS control system is based on at least one
Channel Access Server (normally an 10C)

 An IOC runs a record database, which defines what this
|OC is doing
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Inside an I0C ==
The major software components of an IOC
(I0C Core)
LAN (Network)
IOC Channel Access
Database Sequencer
Device Support
A
v
/O Hardware

EPICS
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Some CA Clients Spes

(from the EPICS Website - incomplete)
*ALH: Alarm Handler

BURT: Backup and Restore Tool

*CASR: Host-based Save/Restore

*CAU: Channel Access Ultility

*Channel Archiver (SNS)

*Channel Watcher (SLAC)

*EDM: Extensible Display Manager (ORNL)

«JoiMint: Java Operator Interface and Management INtegration Toolkit
(DESY)

eand many more ...
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Examples: medm
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CA Commands — command line Client SREE

« Read a PV named <NAME>
caget NAME

 Write a PV named <NAME>
caput NAME value

 Get information about that Record
cainfo NAME

o Start a monitor
camonitor NAME

(Cancel with [Ctrl] + [c])
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Channel Access Commands a1 Jom

S1A:HI:CumentAO “connection “‘get” “put” or “set a monitor”
-0.0023 AMPS ”
NO ALARM NO ALARM monitor requeSt or or “Caput"
S1A:HI -CurrentAQ - : “SearCh request” ucagetu
s“fn ISt_op | Version| Quit | Change Notify me when the
Adec M b Femef|| \\ho has a PV named What is its its value value changes
Channel Access Client “S1A:H1:CurrentAO” ? value? to 30.5
CA Client >
e i
Channel Access Server
“‘put
complete”

“post an event”
or
“post a monitor”

or

or
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Close look at a Measured Value o=

Value with a data type 295 5
with a unit mA
with a time stamp 17.2.2005 14:21:16
with a severity (alarm state) NO_ALARM
with technical limits 0 bis 400
with graphical limits 0 bis 370

with a description ,Beam current in SR*

A measured value is an object with multiple related information
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What are Records?
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A Record is an object with
— a unigue name
— properties (fields) that contain information (data)
— the ability to perform actions on that data

unique name

fields

—

AN

> XYZ1234

Employee - James Bond
/V \
L+ Badge Number: OO7,_______-~‘--
~>Address - Whitehall, Londone
™ salary - £70070.07 +— |

— Data

EPICS
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From Measured Value to Record o=

recordyin, dAIRIPIEPEEMEURRENIPL{T: CURRENT

A value with aﬂgqa(ya(@(gg, "mA") 295,5 al

AR &adpidF, "4007) mA
field (EGUL, "0

with af} ﬁé@% "3£6'§ 2005 14:21:16

with a severity (é'l%lﬂﬁ's@ﬁ%)"o") NO_ALARM
field (DESC, "Beam current in SR")

with te%@?ﬂwﬁs "HY8401") O bis 400
with grapeiddiNmits#C3 SO @") 0 bis 370

with a}description ,Beam current in SR*

Readback from hardware: {
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A Process Variable name o e

APV name is comprised of two parts
— The record name, and
— the name of a field belonging to that record

* For example...

ARIDI-PCT:CURRENT. «——EGU- A Process variable name
pa pl \
A record name A dot to join them A field name

* Note that if no field name is given, Channel Access will
default to using the .VAL field

e j.e. “ARIDI-PCT:CURRENT” = “ARIDI-PCT :CURRENT.VAL”
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What do Records do? Spes

Records are active, they do things

Get data from other records or from hardware
Perform calculations

Check values are in range and raise alarms
Put data to other records or to hardware
Activate or disable other records

Wait for hardware signals (interrupts)

What a record does depends upon its type and the
values in its fields

A wide range of records have already been created

New record types can be added to a new application as
needed

A record does nothing until it is processed

EPICS
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Some Record Types RS

*Analog in *Multi bit binary output
*Analog out *PID control
*Binary in *Pulse counter
*Binary out *Pulse delay
«Calculation *Scan
Calculation out *Select
Compression *Sequence
-Data fanout *String in
*Event *String out
*Fanout *Subarray
*Histogram *Subroutine
*Motor Waveform

*Multi bit binary input
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|OC view of a Record o=

record(ao, ""DemandTemp™) { field(DRVH,"100™)
field(DESC, "Temperature') field(DRVL,"0™)
field(ASG,"™) field(HOPR, "'80")
field(SCAN, ""Passive') field(LOPR,"10")
field(PINI,"NO™) field(HIHI,"0.0e+00")
field(PHAS,"0™) field(LOLO,"0.0e+00™)
field(EVNT,"0™) field(HIGH,"0.0e+00™)

field(DTYP,"VMIC 4100')
field(DISV,"1™)
field(SDIS,™)
field(DISS, " "NO_ALARM™)
field(PRI1O,"LOW™)
field(FLNK, ™)
field(OUT,"#CO SO'™)
field(OROC,"0.0e+00")
field(DOL,"™")

Tield(OMSL, ""supervisory')
field(OIF,"Full™)
field(PREC,"1")
Tfield(LINR,""™NO CONVERSION'™)
field(EGUF,"100™)
field(EGUL,"0™)
Tield(EGU,"Celcius™)

field(LOW,0.0e+00")
Ffield(HHSV, ""NO_ALARM™)
field(LLSV, " "NO_ALARM™)
field(HSV, "NO_ALARM™)
field(LSV, "NO_ALARM™)
field(HYST,"0.0e+00")
field(ADEL,"0.0e+00™)
field(MDEL,"0.0e+00")
field(SIOL,"™)
field(SIML,"™)
Ffield(SIMS, "NO_ALARM™)
field(1VOA,"Continue normally™)
field(1VOV,"0.0e+00™)
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The Record Reference Manual “BsI"

In English (American style)
» Explains database concepts and record types

 All fields are explained for common record types
Test: What does the field HSV of an ai Record

« Common fields for all records are described in
the first part

* The explained records are part of the EPICS
base release

* More Records exist. Find their documentation in
the internet
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Record Processing
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* Record processing can be periodic or
event driven

» Periodic: Standard scan rates are...
- 10,5, 2,1,0.5,0.2and 0.1 seconds
— Custom scan rates can be configured up to
speeds allowed by operating system and
hardware
 Event driven: Events include
— Hardware interrupts
— Request from another record via links
— EPICS Events
— Channel Access Puts

E!Pgl'cs EPICS Training @ PSI



Example
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Power Supply: switch on and off and read and set voltage

switch: On/Off set value
(bo) (ao)

readback value

(ai)

Tinput Tinput

calculation: if switch = On

then Out = set val

else Out=0
(calc)

Tinput

input

output value 4
(ao)

| output

EPICS
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Steps towards your |OC (1) o »

* What you need before you start
— Build tools: gcc, make, tar, gzip
— Perl scripting language
— Development packages of X11 and Motif
— A text editor (e.g. nedit, kwrite, emacs)

 Browse EPICS home htip://aps.anl.gov/epics
— Get latest Base
— Get Extensions: Config files 3.14, medm

 From PSI EPICS page htip://epics.web.psi.ch
— Get s7plc driver

Ask your system
administrator

E!EI'% EPICS Training @ PSI
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Steps towards your |OC (2) o »

« Extract Base and Extension packages
tar xvfz baseR3.14.12-rcl.tar.gz
tar xvfz extensionsTop 20070703.tar.gz
tar xvfz medm3 1 5.tar.gz —C extensions/src

 Build Base
export EPICS HOST ARCH=11nux-x86
cd base-3.14.12-rcl
make
export PATH=~/base-3.14.12-rcl/bin/linux-x86:$PATH

 Test the installation

softloc
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Steps towards your I0OC (3) “BsI"

* Build Extensions (here: medm)
cd extensions/configure

— Edit the RELEASE file
nedit RELEASE

« Set correct path to EPICS Base, e.g.
EPICS_BASE=/home/epics/base-3.14.12-rc1

This is something you
often have to do with
EPICS components

make

cd ../src/medm3 1 5

make

export PATH=~/extensions/bin/li1nux-x86:$PATH

 Test the installation

medm
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Steps towards your |OC (4) o »

 Make environment variables permanent

— Edit ~/.basrc and add variables:
export EPICS_ HOST_ ARCH=linux-x86
export EPICS BASE=/home/epics/base-3.14.12-rc1
export EPICS EXTENSIONS=/home/epics/extensions

export PATH=$EPICS_BASE/bin/$EPICS_HOST ARCH:\
$EPICS_EXTENSIONS/bin/$EPICS_HOST ARCH:$PATH

 EPICS can also be installed centrally
— e.g. /opt/epics/base-3.14.12 and /opt/epics/extensions
— or /usr/local/epics/...
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Steps towards your 10C (5) T

 Ready to start !
* We will start with the power supply simulation

* (Go to your home directory, create a new
directory for your |IOC and create some files.

You will need 2 files for the beginning.
cd

mkdir myFirstloc

cd myFirstloc

nedit st.cmd PowerSupplySimu.db &

E!Pgl'cs EPICS Training @ PSI
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Create your records from the Example o »

terface records <— Comment
ecord (bo, "PowerSupply1:Switch") {
field (DESC, "Switch On or Off")

field (ZNAM, "Off")

field (ONAM, "On")

field (FLNK, "PowerSupply1:Calculation ter switch set calc output
}
record (ao, "PowerSupplyl:SetValue") {

field (DESC, "Nominal set value")

field (EGU, "V")

field (PREC, "2")

field (FLNK, "PowerSupply1 :Calculation@(ter switch set calc output
}
record (ai, "PowerSupplyl:Readback") {

field (DESC, "Actual readback from HW")

field (EGU, "V")

field (PREC, "2")

field (INP, "PowerSupply1:OutputValue")

field (SCAN, ".1 second")

}
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Create your records from the Example 2 e m

# private records (do not use them on clients)

record (calc, "PowerSupply1:Calculation")
{
field (DESC, "Combine Switch and SetValue")
field (INPA, "PowerSupply1:Switch")
field (INPB, "PowerSupply1:SetValue")
field (CALC, "A=070:B") # if switch=0ff then Null else setValue
field (FLNK, "PowerSupply1:OutputValue") # after calculation write output

}

record (ao, "PowerSupply1:OutputValue")
{
field (DESC, "Value send to HW")
field (EGU, "V")
field (PREC, "2")
field (DOL, "PowerSupply1:Calculation") # get the output value
field (OMSL, "closed_loop")
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Startup script st.cmd
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's& st.cmd - /afs/psi.ch/user/z/zimoch_e/playground/TrainingMaterial/

File Edit =search FPreferences 3Shell Macro  Windows

fafsipsichiuser/zizimoch_efplaygrounds/TrainingMaterial/st.cmd byte 246 of 246

1
2% Load drivers and dbhd files
3

4 # Load wvour record files

5
dbLoadDatabase | "PowerSupplyZimu. db")
) i

SR e R = e
'E' ¥dbLoadTemplate {"PowerSupplySimu. subs")

11# el PRl e e

(iﬁ lCICII‘llD
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Start your |10C w1

* |n the directory where you have your
— PowerSupplySimu.db file
— the st.cmd file

 use the command

softloc st.cmd
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Read your records from Client side SRS

NSTITUT

oo

* From the command line:

caget PowerSupplyl:Readback

caput PowerSupplyl:SetValue 6.3
caput PowerSupplyl:Switch On
camonitor PowerSupplyl:Readback

* Oruse a GUI (medm):
medm simpleDisplay.adl

_ simpleDisplay.ad]l

Suwitch

| Off _On_|

Power Supply 1

Set Yalue

0. 00 V

Readback

0.00V

EPICS
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Templates and substitutions “Psl_

* Problem: Imagine you have a second power
supply
There are two possible solutions:
1. Copy the db file and change all names

2. Change from db files to a combination of substitution
and template files

... We will show the second approach
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substitution file
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File Edit 3Search Preferences GShell Macro  Windows

Help

fafsipsi.chiuserszizimoch_efplayground/Traininghaterial/Powersupplysimu.subs byte 0 of 212

i el

i e e e s R e e
&

4 file PowerSupplvSimu.template |
{

Hame = PowerSupplyvl

j

{
Hame FowerSupplvZ

j

A
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template file “psl

# interface records
record (bo, "$(Name):Switch") {

field (DESC, "Switch On or Off")

field (ZNAM, "Off")

field (ONAM, "On")

field (FLNK, "$(Name):Calculation") # after switch set calc output
}
record (ao, "$(Name):SetValue") {

field (DESC, "Nominal set value")

field (EGU, "V")

field (PREC, "2")

field (FLNK, "$(Name):Calculation") # after switch set calc output
}
record (ai, "$(Name):Readback") {

field (DESC, "Actual readback from HW")

field (EGU, "V")

field (PREC, "2")

field (INP, "$(Name):OutputValue")

field (SCAN, ".1 second")

}
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template file “psl

# private records (do not use them on clients)

record (calc, "$(Name):Calculation™)
{
field (DESC, "Combine Switch and SetValue")
field (INPA, "$(Name):Switch")
field (INPB, "$(Name):SetValue")
field (CALC, "A=070:B") # if switch=0ff then Null else setValue
field (FLNK, "$(Name):OutputValue") # after calculation write output

}

record (ao, "$(Name):OutputValue")
{
field (DESC, "Value send to HW")
field (EGU, "V")
field (PREC, "2")
field (DOL, "$(Name):Calculation") # get the output value
field (OMSL, "closed_loop")
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Startup script st.cmd “BsI"

's& st.cmd - /afs/psi.ch/user/z/zimoch_e/playground/TrainingMaterial/

File Edit =search FPreferences 3Shell Macro  Windows

fafsipsichiuser/zizimoch_efplaygrounds/TrainingMaterial/st.cmd byte 246 of 246

1
2% Load drivers and dbhd files
3

4 # Load vour record files

5 —| Comment Out
Ct?dch:-adDatabase ("PowerSupplySimu.db") (add # in front)

' a comment...
9 $dbLoadTemplate { "PowerSupplySimu. subs" Uncomment

T
e e e PR e (delete # )
1
Laratmetbhaie
14
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Theory of Operation Spes

 PLC and IOC exchange blocks of PVs over TCP
* Blocks can have arbitrary length and layout.

Example: |offs pv type
O status (16 bits)
2 voltage (long 1nt)
6 temperature (float)
10 message (string[12])
22

PLC sends data periodically (e.g. 0.1 sec)
|OC sends data on change
Only complete blocks are transmitted.
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Input records Spes

« SCAN should be “l/O Intr”.

— Record processes whenever PLC sends new data.

* On any communication error the connection is
closed and reopened
— Records get INVALID alarm

* Connection monitor record
— Special DTYP “S7plc stat” for bi record.
— Connection monitor: 1 when connected.
— No alarm by driver.

E!EI'% EPICS Training @ PSI



PAUL SCHERRER INSTITUT

Output records SRES

* PINI should be "YES".

— Initializes output block before first data is sent.
— Otherwise uninitialized values will be sent as 0.

* Driver looks for changes periodically.
— All changes during one interval are collected.

— If nothing has changed, nothing is sent.
— Limits network traffic but adds latency.
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Driver setup L

* Give the PLC a name
Ask programmer of PLC for

— IP address and port

— Byte order: big endian or little endian- — [
KiSize and sefd period PLC—>10C =0
— ﬂ;ke and\ulOC%PLC \

l Configure driver in|startup script:
| |

IpAdePort,

s7plcConfigure ("PICNgmé

PPOF _qecetveTinout s, Sendperiod ns
X5 )
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Example o e

 PLC “dev-x" at address 192.168.0.10
 TCP server port 2000
« 22 byte input from PLC approx every 100 msec

— allow factor 5 for timeout — 500 msec
2 byte output to PLC with latency 100 msec
— all outputs within 100 msec in one transfer

Big endian byte order

s7plcConfigure (‘'dev-x","192.168.0.10", 2000,
22, 2, 1, 500, 100)
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Record setup Spes

* Ask programmer of PLC for
— Layout of PVs (offset, data type)
— Meta data (limits, bit shifts, units, etc.)

« DTYP is “S7plc”.

* INP/OUT link
"@PIcName/offset T=type L=low H=high B=bit"
— Not all parameters required in all cases.
— L and H used in analog records for conversion.
— B used in binary records for bit number.
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Example o e

16 bit status word at offset 0

record (mbbiDirect, "$(DEV):status'™) {
field (DTYP, "S7plc')
field (INP, "@dev-x/0 T=WORD'")
field (NOBT, "16')
field (SCAN, "I1/0 Intr')
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« 24 bit integer DAC value in 4 bytes at offset 2

— 0x00000000 = -24.0V

— OXO0FFFFFF =+ 24.0V
record (ai, "$(DEV):voltage') {

field (DTYP, "S7plc™)
field (INP, "@dev-x/2 T=INT32 L=0 H=0xOOFFFFFF')
field (EGUL, "-24")
field (EGUF, '24')
field (LINR, "LINEAR™)
field (EGU, "V")
field (PREC, "1™)
field (SCAN, "1/0 Intr™)
}
EPICS
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Example o e

* Single precision float temperature (in °C) at
offset 6

* Userwants °F (=°C * 1.8 + 32)

record (ai, "$(DEV):temperature'™) {
field (DTYP, "'S7plc™)
field (INP, ™"@dev-x/6 T=FLOAT™)
field (ASLO, "1.8")
field (AOFF, ""32")

field (EGU, '°F")
field (SCAN, "1/0 Intr")
¥
EPICS
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o ]

» 12 byte string message at offset 10

record (stringin, "$(DEV):message') {

field (DTYP, "S7plc™)
field (INP, "@dev-x/10 L=12")
field (SCAN, "1/0 Intr™)

}
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« 2 byte command output, bits 4 and 5 for switch
* 01: switch on, 10: switch off

record (mbbo, "$(DEV):switch™) {

}

field
field
field
field
field
field
field
field
field

(DTYP,
(OUT,

(NOBT,
(SHFT,
(ZRVL,
(ZRST,
(ONVL,
(ONST,
(PINI,

"S7plc'™)

"@dev-x/2 T=WORD'")
"™

"4

"2

"OFF™)

"1

""ON™)

"YES')

EPICS

"

EPICS Training @ PSI



EEEEEEEEEEEEEEEEEEEE

Contents o =

* |Introduction to EPICS

 What are Records

« Set up an IOC on your PC

* Overview of S7 PLC driver

* Include S7 PLC communication into your I0C
* |OC monitoring
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Architecture o =

EPICS Clients

. Channel Access

EPICS Server

TCP connection

“Hardware”

I
!

IRIRIRI
18nguf
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Architecture continued PS>

§\ EPICS Clients

Channel Access

— EPICS Server

TCP connection

L "Hardware”
HHEAEN
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Build the driver “Psl_

* Create a diver module area
cd
mkdir modules
cd modules
makeBaseApp.pl —t support dummy
rm —rf dummyApp
make

 Build the s7 driver

tar xvfz ~/s7plc.tgz
cd s7plc
make

E!P%Ics EPICS Training @ PSI
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Example o =

Blinking watchdog File PLC.template
record (bi, "$(PLC):Watchdog'™) {
S Fiestn field (DESC, "Blinks when PLC runs')
o field (DTYP, "S7plc™)
A field (INP, "@$(PLCname)/8 T=BYTE B=7"")
input field (ZNAM, "Tick™)
field (ONAM, "Tack™)

watchdog: 0/1

}

File PowerSupply.subs

Tfile PLC.template {
{ PLC = PLC1 }

by
file PowerSupplySimu.template ...

it PowersupplySimu.template ---

S7 PLC

offset 8 bit 7
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Include driver to st.cmd “Psl_

# Load drivers and dbd files ==============

dlload /home/epics/modules/lib/1inux-x86/1ibs7plc.so
dbLoadDatabase /home/epics/modules/dbd/s7plc.dbd
s7plc_registerRecordDeviceDriver

# Configure the hardware

#s7plcConfigure "PLCname',"l1Paddr", IPport, inSize,outSize,
# bigEndian, recvTimeout,sendiIntervall
s7plcConfigure "PLC1","192.168.0.10",2000,10,10,1,500,100

# Load your record files ==================
dbLoadTemplate("'PowerSupply.subs'™)

# start the EPICS 10C ==========—=======—====
1oclnit
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NSTITUT

oo

1. Blinking watchdog

watchdog: 0/1

blinking indicator

(bi)

A

input

offset 8 bit 7

2. Modify Power Supply

switch: On/Off

set value

(a0)

readback value

(ai)

(bo)
Tinput

Tinput

(calc)

calculation: if switch = On
then Out = set val
else Out=0

input

output value

(ao)

offset 4 FLOAT¢

output

input

offset 4 FLOATV

S7 PLC

EPICS
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Modify template file PS>

record (ai, "$(Name):Readback')

{
field (DESC, "Actual readback from HW'™)
field (EGU, ™V™)
field (PREC, "2")
field (DTYP, "S7plc™)
field (INP, "@$(PLCname)/4 T=FLOAT"™) # read from PLC
field (SCAN, "1/0 Intr™)
by
record (ao, "$(Name):OutputValue'™)
{
field (DESC, 'Value send to HW')
field (EGU, ™V')
field (PREC, "2")
field (DOL, "$(Name):Calculation'™) # get the output value
field (OMSL, *closed loop'™)
field (DTYP, "S7plc™)
field (OUT, "@$(PLCname)/4 T=FLOAT"™) # write to PLC
b
EPICS
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Contents o =

* |Introduction to EPICS

 What are Records

« Set up an IOC on your PC

* Overview of S7 PLC driver

* Include S7 PLC communication into your I0C
* |OC monitoring

E!EI'% EPICS Training @ PSI



PAUL SCHERRER INSTITUT

—

How does it look like at PSI

" 10C Status
250 Me¥ Injector: I0Cs

Timing RF Diagnostics
CALTHES
Laser
CFINSSLIRGSEVIOV T 0
__ FINSS-LTIS-CV10U |
__FINSSIMOT-CVIoN [

Vacuum

MXB-DCUR-CWA10W

softioc WL -CCUR-CYZ0

softloc

G_IOCMON ioc_st.. “us.ad|

SoftlOC FINSBO3-RLLE-CY10h
- FIMSEOZ-RILK-CY10W
" G_PCMON_status.ad| FINSEOZ-RMOD-CPL00W FINSS_RLLE_CV1 OW
FIN VPLC CP-I OW FINSBO4-RLLE-CY10W IEF’U Heart Beat Z6 .I | rnc FINSS-RLLE-CVLOM | | CPU Load 15,82 % I
PSA IOC FINSBOA-RILK-Cviow | Eremmmes R
[P0 teare Bear a9 .I ot o 0.00 % 1 FINSBOA-RMOD-CPLOW | A p—" %6000/ ME @)
. 100.00% @ Eiggi_g?ti_g;igﬁ Memory Max 499. 864 ME @)
CPU Nice 0.00% @ CALINKS = Broken CA links RO EEBe No. of Clients L+ @
CPU System 0.00% @ :E;ggsK z EEEE$:2; ;::;:S Mo. of Client Channels Connected (Total) 88 #
CPU User 0.00% @ LOAD = High CPU load B FINXB-RLLE-CW10W No. of CA Database Links 22k @y
Load Avg 1 min 0.02 . CLIENTS = Mary CA clients FIMNXE-RILK-CYL0W Ho. of CA Db Links HNOT Connected 1% O
Load Avg 5 min 0.02 @@ FD' AVALL = Too many open files F INXE—RMOD—-CPL0b No. of CA Db Links Disconnected ot @
Load Avg 15 min 0.00 . No. of File Descriptors Used Zo % .
=T e @ e e 8
Memory Used 195232 KE @ z
Memory Free 57204 KE @ T
Memory Shrd 0 KB . Local TlmE' NOV 16 12:04:53 Network Interface & Buffers
Memory Buff 83016 KB . Boot Time MOV 15 16:4Z:38 I _ -Smce: Last Reboot  Thiz HET Cycls
imes Falled to Find 0 O # .
Swap Av 265064 KB @ Space
Swap Used 23 KB . I0C IP 172.24 .12 .84 #Times Waited for Space 0 0 # .
Swap Free 264976 KB . Boot Device gelisc #Times Drained Protocol 0 0# .
Swap Cached 35656 KB @ Boot PC fin-chpcu far Space
Boot PC IP 172.21.10.13 Sent Packets 1436637 35k @
Local Time Tue Mov 16 1Z2:00 Gateway IP 172.21.12.1 Received Packets 11453185 677 # .
Boot Time Mon May 31 14:21 Dropped Packets 0 0 # .
U TainE HESRECTEleates 0S Version Vxllorkss. 5 Input Errors 0 o @
IP Address 172.21.10.16 Kerrel Yersion WIND version 2.6 Dutp_ut_Er*rm*s 2 o @
Systen ERie BSF revision  1.2/0 Call 1asiens g o @
Release 2.6.18-164.9.1.el Eprcsivension S ERTR S
Machine ip8E Boot Directory HNOT_init
Version #1 SMP Tue Dec 15 15:08:06 EST 2009 e [Fhe ORI SSREEESEVIOWZ U IO LS
Startup Script Jloc/FINSS-RLLE-CW1O0W/startup.script
IOCMON Version 2.0.Z2

EPICS
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Alternatives o=

« yxStats (APS)

— http://www.aps: ' odules/soft/vxStats
~—Veryold. Only vxWorks, no PC sup

‘| n (PSI) e
— http://epics-Webrpsi Fe/iocmon
plus extensions, only vx ;no-PC._support

— http://epics.
===Very rudimenta

. tats (SLAC)
— http://www.slac.stanford.edu/comp/unix/packaqge/epics/site/deviocStats
— Many different operating systems
EPICS
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What's missing? “Psl_

How to install EPICS to a central location
— Make it available for all users

How to compile drivers into the ioc program
— Avoids loading of driver in startup script

How to make a driver loadable

— Allows loading of driver in startup script
(Most drivers don't allow this out-of-the-box)

 How to build EDM
— Alternative to MEDM
— Nicer but more complicated to install
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10 really neat things about EPICS SRES

OCoONSGORWN =

10.

It is free

It is Open Source

There are lots of users

All a client needs to know to access data is a PV name
You can pick the best tools out there ...

... or build your own

The boring stuff is already done

There is a lot of expertise available close by

A good contribution becomes internationally known

It does not matter if you need 10 PVs or 10 million PVs

EPICS

"
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EPICS Web Page T

The central site for EPICS information
- Documentation
- CA Clients
- Device support (driver)
- Tech-talk (mailing list and archive)

http://www.aps.anl.gov/epics
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