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EPICS Introduction_PSI12011

Some Details of Channel Access
1. Query: Broadcast (UDP)

2. Reply: direct connection (UDP)
3. All further queries and replies work

directly (Point-To-Point) (TCP)

v Network >

S

CA Server 1 CA Server 2 CA Server 3

Default UDP ports: 5064 and 5065 | Defined in environment variables
Default TCP ports: 5064 and 5065 | Need to be free in firewall!



Channel Access Commands

= [/l

S1A:HI:CurrentAO “connection request’ “get” or “put” or “set a monitor”
-0.0023 AMPS L 2 “ ” 7 ”

WO ALARM NO ALARM monitor Or SearCh requeSt Caget Caput

SIA:HI1:CurrentAO

Start | Stop | Version| Quir |

Change its Notify me when the value
| Adist | Hist  Info | Fomat||| \\io has a PV named What is its value to changes
Channel Access Client “S1A:H1:CurrentAO”? value? 30.5

_eaciont — ——27 o —

CA Server R
| do. 25.5 OK, it is Itis It is
Channel Access Server AMPS now 30.5 now now
20.5 10.5
Process Variables: ‘ . AMPS AMPS
‘put complete
S1A:H1:CurrentAO

‘post an event”
or

30.5 is too high.
I:h': "moav)v(ifne:rtr? “post a monitor”
value of 27.5.

For all fuctionality see
S http:IIwww.aps.anI.govlepicsldocslca.php

S1:P for EPICS R3.14
Channel Access
Reference Manual

You are not

S1:G1:vacu authorized to

change this
value
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What is “database” ?
e EPICSTKLFEHONSHHEE

— OPI, 10C, CA(Channel Access), PV(~L a—F), T .. Database !

e La—F (or PV=Process Variable) &[& ?
— ZBHIMDONEBD—D—D%HET
— FtAT=Y (caget). EL V=Y (caput), T HELL
e Database&ld ?
— K TDEBEEDERATIL
[ Database = Records + Fields + Links |
— ;\*)Kbé Relational Database (MySql, Oracle, PostGresq], ..) Cl&
&0
— Databaseld. IOCIZEAXNHAHLI—FDEEARTH S
c FEOINTEHRL DI HEWALY - EH XL



What is “database” ? (=)

e LO—FZEZELTHS

— j{ 5£ record(record_type, record_name) {
field(field_name, “value”)

#commnet

REDEF, H@lE,

lhoge.db &L Sfile (2T 5

&J

}

— {51 (PLCE!IOCH (). Digital Input BD V5 F2db)

FieldE&EIXEMITHHA_ENERE
IBEHIE(TILDefaultiBEIZE S

(biZ!) di.db 1bit input OEE | 1178 bIETHEEDEHMOLI—FEESE |

—
record(bi,"$(head) :DI:SLOT$(slot) :CHS(ch)")
{

field(DTYP, "F3RP61") DTYPIZ. #&;RIPLC”F3RP61" %35 E
field(INP,"@UO,S$(slot),Xs(ch)") HINIESRENAOYR=8: itk -k

field(SCAN,"$(scan)")
field (ONAM, "On")
field(ZNAM, "Off")

ONAM, ZNAMI[Z. [EHOne=1K% T
Zero=0MDEF . caget TIR I XF 5

TOOERE

- $(slot)X>$(ch)(L. hardware module(ZBSEfF+5n 35

- $(head)mEw o0, RERFICH DO XFICBZRZOND [KEK-GJ:<1§;{9*L%)

- $(scan)(. BYRLFEAHITREEZIEE TS (0.5873 L)

FEaPLCEYI0C




Whatis IOC?

* |0C = Input / Output Controller

o (905 #R) [X “VME-bus computer running VxWorks” 1217

« 5 (& “anything in which PVs are running”
— (bus+module &) VME, PLC(Yokogawa), cPCl, NI PXI/cRIO, XTCA, ...
— (FPGAFHIAHE) Xilinx Zynq(FPGA+Arm), Altera/Intel, NI cRIO, Suzaku, ..

— (FDHh) =>RR—I|zT--

NI LabViewl&. EPICS CA
uTCA cRIO @ﬁ&,ugﬁ- J

¢ |OC®OS (Operating Systems)
o B (90 #) [L Real-time OS “VxWorks” 1=
— VME+VXWDFEY AVE Z F=D [£20044F ver.3.13->3.141 ZH o 1= B

e 5[ Linux, Window, VxWorks, RTEMS, ..

[ SAOETTIE J
3.15% % FH




What is IOC ? (=)

DEE THESI0C
* (Soft 10C) Real’Zl/OMEEL, Y IR F71=IHMDI0C
— Real I/ODNELDIZRIZIID? =>KRIZIBET -
— “softl0C” command T, § BIX{REEBREDHEL
e (Raspberry Pi) GPIOZi&E Tlal A Real I/ODI DA D
— ZELCE/IMEIPC EPICSIOCIZHYFET
— “makeBaseApp” command T, § BIXLFHD FEEL (GPIOHI{EH)

Soft RPi




B What is “database” ? (F

)

e bi ALY EEIZ(E@ELZ?)LO—FZEEE  RESE

ai ao calc
SET CURRENT RE SET CURRENT CURRENT
EGU=ma4 DRYH=100.0 SCAN=.1 second
DRVWL=00 CALC="B=17A+RNDM:0"
INP -t EGU=m& —— INPA
FLNK ol INPB
VAL FLNK
VAL
hi ho
POWER SW RE - POWER SW
ZhAM=OFF ZMNAM=0FF
OMNAM=0OMN O A=
INP |t FLMK
WAL
| Fecord(bi, "$(head):PS_SIM:POWER SW_RB") >
<BNBIEEHYEE

{

field (INP,

field (DESC,
field (SCAN,

field (ZNAM,
field (ONAM,

"Read back the power switch")

"Passive")

"$ (head) :PS_SIM:POWER_SW")

n OFF" )
n ON " )

READ CURRENT

al

HHFS0.0
HIGH=80.0
LOW=200
LOLO=100
EGL=mA

-

INP

<BNB_LEBHYFEEA>
6EDLI—FM RSN TWS1IT

::(d} (X-oZ=LFEILRERIHT
biBEEB1EDESE

\ <PEHLh—L>
-La—KBIOXHOERKR(EMA ?
-La—FE”cALC”"> Tl ?

- FLNK>T4a] ?
*EGUEDMDRVHEDHIHIEDV??
HE.VALIZFDLO—KFDIETY




Hands-on: DBOD E£ %

« EH . ERIEPICS Database D EHE | by sasaki

EPICS

E=H
PoTHLEIEN

$ softIoc -m user=ET_DEMO -d powerSupply.db
Starting iocInit
B S 8 S
## EPICS R3.15.6

## EPICS Base built Oct 18 2018
HAERRAHAFHRRHH AR B HR R R R H R H BB R R R AR ER R R HRHHRA

I0C by “softloc” command



B What is “database” ? (&)

y

IO

ai
SET CURRENT RE
EGUamA

NP e

DRVH=10.0

DRVL=00

EGU=rmA
FLMNEK

aHELEY REEE

ao

SET CURRENT

calc

CURRENT

VAL

bi
POWER SWRE | o
ZMAM=0F F
OMNAM=ON
INP -

ho

POWER SWy
ZNAM=0FF
ONAR=0ON

FLNK

WAL

READ CURRENT

al

/\

SCAN=1 second HHI=50.0
CALG="B=174+RNDMO" HIGH=800
> INPA LOW=20.0
LOLO=100
— INPE EGU=mad,
FLMEK - INP
WAL

<BHMYWFEFETLES >

EE Dt : (bo or aoD)VALADS -> (bi or aiD)INPA

LEBOFRN: (HAHLIA—FMBE)FINKT->(RDLI—F)
Q) BEBFESVSULENITHNEIDM ?
Q) WEDFIBRIFETH,?

30, aid)Field(DRVH/DRVL, HIHI/HIGH/LOW/LOLO) D Bk & ?




5 &oEIRER

Z ZFE Tl Soft 10C (real I/OEEL ) Tdb D AER
ZZh 5IE RPiTreal I/OZB1E%FS




BT What is 10C ?
¢ |IOCZT1EST=8

— “makeBaseApp” command Z{ELVET
o ZOARUKNILEPICSOHIKRIDHIER? TI AY, Ex A FEAZLIZLY .
« E{KIZperl programT. £ EZIMEEZIE
— IOCBHF D Directories -> XD N—
— 10CT7 ) DU (application skeleton) (+ sample databases)
— softlOCEES |
o LOa—F#IOCIZTEE 5] scripthidh 5 (FRLNEEIAVELLY)
— default Tldst.cmd&ELNVD BRI -> D IA—2

e HardwareZ 189 H(LIEL\FLH D)
— Field DTYP: PLCEY|OCIZ”F3RP61” . RPi-GPIOIZ"devgpio”

: | field (DTYP, "devgpio") :
| 1field(OUT, "@i7 H")  # or GPID17, Active High,

I field(DTYP, "F3RP61")
Wl field(INP,"@UO,S$(slot),X$(ch)")



{51) Directory structure created by makeBaseApp

Final <top> directory structure
v [ lectureExample j <BhBElE---HYEEA>
A

v | configure 77 & first” ELT-FE D dirkE &
_ CONFIG
| CONFIG_APP
- Makefle STEBBRE
: RULES Faﬂ%j_él?jc)l)(:mu\ EEQ*)J‘:ﬂ%IE-d_é
_ RULES_DIRS
_ RULES_TOP
__ RULES.ioc
v | firstA @ R
> C3ob 7T first” DYELTY T
_| Makefile db774)bﬁ£li::’6%ﬁ$?’é
> src !
¥ | iocBoot A
v | iocfirst
4 Makefile 10C “iocfirst” DIEERT T
" README st.emd (B2 Escript)(ZZ IS
| st.cmd
| Makefile
v

_ Makefile



B U'What is “database” ? (j&=

o La—FZioclZMDH S(iockEEfjscript)
— {5l (Digitalout. DigitalinMIEE&*E&HLTEINT)

=R D, DEFAULTTIE.

(L) di.db 1bit inputiEE
record(bi,"$(head) :DI:SLOTS$(slot) :CH$(ch)")
{

[st.cmd &LV Sfile£

field (DTYP, "F3RP61")
field(INP,"@UO,S$(slot),X$(ch)")

SL2

. DO
slot=2[ZDOut. slot=3IZDin moduleH &> _( )
(T) do.db 1bit outputiT® &

. = —RA==dE
record(bo, "$(head) :D0:SLOT$(slot) :CH$(ch)") %20 “+41E|0)l/:| I"E%z}z—a_%))

{

field(SCAN,"$(scan)") . |OCE§J_’|SCI’IptO)1§“ (stcmd)

field (ONAM, "On")
field(ZNAM,"Off")

field(DTYP, "F3RP61")
field(OUT,"@uUO,S%$(slot),Y$(ch)")

## Dec.2012 test by kami

(

(
field (ONAM, "On")
field(ZNAM, "0Off")

## CAUTIION - you are asked to change "your name"
3 then "./st.cmd"

dbLoadRecords("db/do.db", "head=your name,slot=2,ch=1")
dbLoadRecords("db/do.db", "head=your name,slot=2,ch=2")

> (== it E
) St'Emd—cngl*EEL" %1T—C1 #dbLoadRecorps("db/do.db", "head=your_name,slot=2,ch=3")
BAD2DO2La—FDERZTERT S #dblLoadRecords ("db/do.db", "head=your name,slot=2,ch=4")
“wyn A= dbLoadRecords("db/di.db", "head=your name,slot=3,ch=1,scan=.5 second")
-WIEAA T dbLoadRecords("db/di.db", "head=your name,slot=3,ch=2,scan=.5 second")

#dblLoadRecords("db/d1.db", "head=your name,slot=4,ch=2,scan=.5 second")
#dblLoadRecords("db/di.db", "head=your name,slot=5,ch=2,scan=.5 second")




Hands-on: makeBaseApp

o EE . E¥appl{ERL : makeBaseApp ] by sasaki

i G

RAIFERBLIZL, &
EPICS s
FH PhEHndE
iy HLNE—
\&AK%) FLVE )
$ mkdir -p ~/epics/app/work_MyEPICS
$ cd ~/epics/app/work_MyEPICS/

$ makeBaseApp.pl -t example myEpics
$ makeBaselApp.pl -1 -t example myEpics

$ chmod +x .fst.cmd

I0C by “makeBaseApp”
command




B U'What is “database” ? (j&=)

o EE DiockEEscript(st.cmd)ZFIEEEL LD
g - ../../bin/linux-arm/myEpicsld., IOCD programDERETY

IO

| — . ¢
#l../..Ioin/linux-arm/myEpics -envPaths, myEpics.dbd, user.substitutions 7% E (& editor

THHERLHCENHERFET

< envPaths b
\l Bl Z (£ STOP. $IOC 73& . CCTEEINFT ]
cd "${TOP}" ,

## Register all support components

dbLoadDatabase "dbd/myEpics.dbd"

dbd%2 & C D277 (&, DappMICHBIERIN.
IOCERICBEGTERNEETY

myEpics_registerRecordDeviceDriver pdbbase

dbLoadTemplate "db/user.substitutions”
dbLoadRecords "db/dbSubExample.db", "user=kektaro"

CD2{TT.dbI7AMILETICLO—FERELFET
user.substitutionslZd B % R THa

|
|
## Load record instances :
|
|
|

cd "${TOP}/iocBoot/${IOC}"
joclnit

=== 'X{ myEpicsApp. TI<THYET 40450 (‘<O)Y ]




B (MWhat is “database” ? (fEx)
o FEHDiochH \dH HRF (LDirectoryiiEEEHE)

4 lectureExample ‘

¥ L¥ configure T f5) BPMA 144 EH > T, 10C1 & H1-Y16{E. I0CILET8E
™ coun ape dblZ 1T, 14BN T IOZELEZ TS
= Makefile => bpm01App ~ bpmO08App &. FILEHLDZEIOCHIES M ?
~ RELEASE
" RULES - ~
— RULES_DIRS (TAHNEE) 10CEARIZIE., db/ NAHETLS
= Rulbcioc _firstApp/Db/ (% . dbRARERE D VE 215 7R

v db

___— -makeT, EEBFTDdbIEZDdb/[CaE—SN S

B — IOCHEEEN T BB (XK. ZDdb/ DdbIT7AILEES P
» Db
O hein (&L<HB%)
v | i..:.cB.;:.m st.cmd’&s |OC0)§QT£(+FH%3—5(|OC‘i|E| l.idlrjé_‘;uéﬁ)
v iocfirst db77AMILIZEICEDEHEF
_ Makefile
~ Sf’:ﬂ;m» ~ 2 tmozems MakeBaseApp THES M Bdirectory it (&
_ Makefile | st bpm03.cmd bb:b(é’%i%}b‘

™ Makefile & AR IR DEEICHE- TNV
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& 8) Database&|0C

 10C, CA server, PV, Database, .. D%

10C

CA Server

v

EPICS Database

EPICS

Hardware 1/0O

1Soft record (no 1/0)

1]

' Real
' machine

“st.cmd” (or “softloc”) T, ioc-database D #C &)

PVZ IOCLIZ#E%

-PV ﬁ

 (hard) hardin.db, hardout.db

database definition files






