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EPICS & 1% ?

EPICS: Experimental Physics and Industrial Control
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Minimal EPICS Example

Minimal EPICS @ —##

@ RaspberryPi(EPICS IOC+Ubuntu) & Arduino(Bread Board @ T
RN TWD) 2o 72 {2 E

o HEX VY, BEX V¥, LED, Buzzer %7° Bread board EIZH#
INTVW3,
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EPICS @ ABCD
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EPICS @ ABCD

FEIZERATHAD L,
o CA: Channel Access
o DB: Data Base

zo CA ¥ DB 2 EPICS 2832 ETH o 2 HEER DD
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EPICS @ ABCD

CA: Channel Access

o EPICS TIZ&TDT —X& % Channel ¥ U T#HAEEL X7,

o Channel I A7 L T—HE 44T (Channel %) THEL £7, eg.
caget ET_DEMO:USBTHERM1:MON & %\ &
ET_DEMO:USBTHERMI1:MON.VAL

o EPICS VAT ATCIEMRE RS 570D %y vV —2 70 ha)LTd,
o [E#E R v b — 2 Hifli (TCP & UDP/IP) ® EIZHFEEINTWET,

DB: runtime Data Base
e & T®» HW % Z ® Runtime Database Z#H LU 9,
@ DB = Records + Links

o Database I AN, A, HELRLXOHEEZED “La—F " 1o
MR nEd,

o Database #D L a— R iFT— XD, BEDHENZIERT S
VU IDFEELET,

EPICS Basics
L_EPICS Basics

2018-11-02

L_EPICS ® ABCD
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2. ZORRIZ, Fr¥ 2O IE. <Record £>.<
T4 =V RH>ERoTWET, HU, 74—V K442 VAL
DEEITIE. F¥ V2 IVED 5 VAL DHF2HK L THR
WIZEiZh>TWEY, 2F0 FyryRLHELT <V
I—RK&> OEBHFINETH, ZhiE <La—F%
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DB: Runtime Database
DB: Runtime Database
DB: Runtime Database
DB: Runtime Database
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DB: Runtime Database
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DB

DB=Records + Links

DB O H AL &

NO RDB EPICS DB (& Relational Dabase Tidd D £+ A,
EPICS DB i on Memory D57 — X X—ZX T,
DB = Records+Links EPICS DB 1% Record &  Link % & A% &
nNTVWEd,
REC = Fields+Action EPICS Record {& L I — R4z “BI{E” H35E
HINTVET,

Record:Field L a— FEIFIZED SNTWDET—XK,

Record:Process L 3 — NI IZRED Sz A/ Hh
SABREDEEFEITUET,

Link = Data * Process Link ¥ L a— REOTF—& DN e, “@f

fE” DfinE ZTNTNREL 7,

Data Link CALCHY{®D INPA 2 ¥ D7 4 —) KX,
ao/bo M d DOL , IN/OUT 7 « —J)L K
nY,

Process Link FLINK, PROC 7 « —)V K, Data Link
@ PP/CP/CPP 7 N U ¥ a— Rz &,
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Record type= Data fields + Process(Action, Function)

HW input
addrl@bus! VAL INPA:myALVAL

RTYP: AO

RTYP: CALC NAME Output Link
RTYP: Al NAME:myCALC OUT:add2@bus2

HW output

Input Link | NAME: myAl CALC:A+B VAL addr2@bus2
INP:addrl @bus] VAL DB Link ol 0L myCALC.VAL

DB Link

INPB:0.1

Figure: Records and Links in an EPICS DB
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DB

EPICS L a—F

EPICS La—F
o LI—RNIF—EDLa—KrK4%2Hb %72
@ Record = Fields + Action(Process, Function ,..)
o LI—FRiFFolLa—FEliZk-TEDONDS, e T—X&
BRI A7-0D“ T4 =NV R E2Ho5TWVWET,
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RmEDHEEEZRE> TWVWE T,
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L I— RHROBEEDEST (Tt vy v d) Ehd X1 I 7%, SCAN,
EVNT, FLNK, PROC ¥ D7 4 —)V ROEIZ X > THIHIZ W E T,
e SCAN field A* Periodic( .1 second, .2 second, .5 second, . .. ,10
second) DIGAEIF. FHEI N H#F'ﬁfﬁﬁmf La—RE7awxanzxd,
o SCAN field 7% “I/O Intr” DEFEITIE, HW 23EI D AA % FAE U 721
La— RAE XN ET, T/\’f 247“1‘ FAY“I/O Intr” &Y HR—
FUTWBREND D i?‘
o SCAN field % “Event” D3 &121&, EVNT 7 ¢« —)L NIZfEEI iz Y
707 EmmbiméMtﬁ\V:~b#7ukx%ﬂi?o
e SCAN field ¥ “Passive” D&, AROHERPFKAE LR, L a— N
TuvAINET,
o VAL 7 4 —)V FDJEA (CA®, iDL a— R oD T) BHEh
iR
o PROC 7 « —) NIZEAE A 7z,
o ZOLVIA—R%EFLNK iZF>TW5, JlOL a— KA T R I iz,
o ZMD L I— K% Process Passive 72 Input Link (Z#§E L T\ Ao L

J— KB 7o 2dNz, 13
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&13 Passive DIHIZEH 5 To A XN FE 9, SCAN=Passive &
FLINK, Input/Output Link 25> Z & T, #lflO>—2r TR
% EPICS DB NIZEEETHZ N TEET,




DB

Record Process

RTYP: Al RTYP: Al RTYP: AL
NAME:ai NAME:ai_intr NAME:ai_event
. N read . . Interrupt - — RTYP: Event addr@bus
addr@bus ———» addr@bus HW — 2L ol qdr@bus NAME oot VAL
EVET 12
VAL VAL VAL:127 M’ SCAN:EVENT
SCAN: 1 second SCAN:I/O Intr SCAN:Passive EVNT:127

(a) Periodic Processing (b) I/O Intr processing (¢) Event Processing

Figure: L a— KD 7at& A
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DB

Record Process

RTYP: Al
NAME:ail
addr] @bus

VAL
SCAN:Passive
RTYP: CALC
RTYP: Al NAME: CALC RTYP: Al
NAME: Al CALC:A+B+C NAME:ai2
opl Put New Value :\‘IAPL:, INPA:ail PP addr2 @bus
SCANT e INPB:ai2 CP » VAL
INPC:ai3 CPP
VAL RTYP: Al

Figure: Passive Processing SCAN:Passive NAME:ai3

addr3 @bus
VAL

Figure: Process Passive
15 Processing
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CA:Channel Access

CA : Channel Access
CA : Channel Access
CA : Channel Access
CA : Channel Access
CA : Channel Access

CA : Channel Access

CA : Channel Access
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EPICS 7—%7 27 F ¥

N— R = 7K

‘ IS RHW ‘ ‘ T SRHW ‘ ’ I ERHW ‘ ’ HITEDE R AW ‘
T 1

| HEHImE B - 0C ‘ | BEHIME B © 0C |

‘ Fy hT7—=2.CAZORIIL ‘

‘ BIER 2 N TR ‘ ‘ BN R N l ‘ SR R BT l
OPI OPI OPI

Figure: EPICS & “32 v N =2 R8ED I 547 >V b —H—NETIVIZ
BEOKHHIY AT LET N 2HEHARIZLTWS,
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Channel Access

CAYy—nNE CAZZ1T b

0 CAIFYV—N&I 47V ETILEZFEHALTVWE T,
o IOCsh lZ CA H— N LTOERE 2L £,
o IOCsh DIAMZ %, gateway, portable CAS 72 & @ CA ¥ —
PIEFEL T,
o OPI Eo7n 2 J Lidi@E, CAZ 7147V NTY,
0 IOCsh IXCAZ 5147 v UCEEMELET,

agiiASCE © Channel Access Library Reference manual
(https://epics.anl.gov/base/R3-14/8-docs/CAref.html)
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EPICS 7—%7 27 F ¥

V7 NIy R

10C shell

kS8~

FTINA R HR—b

L a—R9R— b
F—HR—2
OP1 ‘
CAUTATYH CAH—/i—

CAZAT3Y CAZATSY

\

‘ v hO—2cA 7O ‘

Figure: IOC B LT OPIDO T RE, CAFA 75V ,/ 2y NV —2%
T UCHEICERI NS,
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I0C O TlE, FIENROREIEZDB FDL I— K& LTREIN
9, TNENDN— T =T DiEWIE, Device ¥R — b * Driver
Ssuport 23N L £3, 10C @ 7 u+ A, IOC-OPI 71t A
DFEFIEETCA LR ET,



Channel Access

CA 2747 >hb
o OPI LCEIfEST HIAT 7V r—2 a Vit
o TN BE L TR L FEREZ 9 <ITMER 5,
o Ml E fEK & 5247 : EDM, MEDM, CSS/BOY,
o Data Archiving : Channel Archiver, CSS/Archiver
o ZDAtid Tools: StripTool, Probe, AlarmHandler, ...
o B4 T U I LASETHOHAET S I LHARETT,
C/C++, Java, Python, Perl, SAD, ...
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CA library ~N®D AP1 721 T <, GUI T 7V T — 3 V&2 ERT
572D Widget REBHEINTVET,



Channel Access
H AR

CA Library ®FAEE

search & connect: file @ open (ZAHY, #5%E S 17z Channel % > A

TLARNTHL T, Bz U 7,

get 1 HELF ¥ 2D DB EOBIEMEE AL
To. AT R ZfREARET Y,

put : EE LT ¥ 2 IVITME % &K E,

monitor: Publisher-Subscriber € 7 )V

H o UDIEEI NRMITHE-> T, CA Server {fIH
5 CA client filIZfEZXEL £,

clear: file D close IZFH24 U £ 97, ]

ETOBRMEIRERAPETHZ Z L IERLTLEZI W, HIZIE get()
FEOVH USRI U C % callback DEIEN S F T, 7254147 > bl
DIEDEF I N & Ci{%%ﬁé@%ﬁ‘ho
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Unix D 7 7 1 )V ¥ A 5 I T & open/read/write/close
WS EEBEN DM DN X T, EPICS CA Tk
search and  connect/get/put/monitor/close %% % A # {F
&7 £9, search (21 UDP  broadcast/multicast/uni-
cast P b N F ¥, EPICS CA ADDR LIST & & O
EPICS_CA_AUTO_ADDR_LIST T3 Y b B — )L get D
ZORBIZHW 26 7 — X Z2HAHT O TRV T LITERD L
b ULhEHA, ZHiE, WY S subscribe-publisher € 7 )V
WWEBBELEDZLTY, E=XMRERZAMIZMHES T, &
ROLVEIHS AT Lm0 7,



Channel Access
Channel D7

Channel lZF ¥ VY R INVHZTYV AT LANT—EIZHHH S
N5,

o IOC(CA Server) Z18ET 2 L EIZH D THA,

e UDPO7u—KRK* ¥ A rZHWTEPICS VAT LANZREL
EC

o 7u—RF ¥ R DHFHIFIROBEEAKH I ba—)LL
9,
o EPICS_CA_AUTO_ADDR_LIST,
EPICS CA_ADDR_LIST,
o EPICS CA NAME SERVERS,
EPICS CAS BEACON ADDR_LIST,
EPICS CAS INTF ADDR_LIST

H B F B e B
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FRUARTDHZ L, CAZIAT Y MIBITERFEZELZF ¥ o *
MicERisnEd, ¥ 7%y bEBEATCATHEET 25T,
TN OERBEEAHZHEYNIHET 55, CA  gateway ZEHEAL
E S B



Channel Access

FEFEIAH S

EPICS CA @ search/get/put 1&FE[F]HH

o search/get/put 72 & OBIHIT O UL T I3 #IEDRE T 2 ik L
EEA.

o C/C++D T A 77V TlE, HIEDK TRT callback BAEUZ IFF
HTRRIZERAET 2D EE T,

o HHODMOH LAFa—IZANSNET, put FOH LET
%, EY72 e 25T flush_io BBZR L 2IFH L TE < DA%
£TT,
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CA

CA “mhan

cACient | calb [ e ]
T T
! search channel_nam |
! ¢/UDP |
suamsu
|
v bams cagent | [ aw | [ woc
| i i
pend/flush 1 | get charnel name !
staiusﬂ ,7stamsu
j
search channel_nam s
i |
!
) pend/flush !
wait for resx0ce. status H
1 have channel_nam get channel_name
/UDP!
-
it
| have channel_nam
/ UDP
retum value
P
connect I0C/TCP .
COEE S, e retum value
connect 10C/TCP
connected/TCP
5
connected/TCP : . .
| comesiice Figure: CA 78 b J)L: get

L 24
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L_CA:Channel Access ' :
Lca
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CA

CA “mhan

[ cAgers

monitor channel_nam

s‘.ann‘

CAClert ‘ ‘

calb

purt_calloack channel |
_name value |

perffiush |

* comoleted
Calback pu completed

Figure: CA 7’0 b 2)b: pu&5
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LcA

Ihave dwnnel ram
el
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pend/fiush

status|

monitor channel_na
me

new Vaue

Ihave cannel_nam

-

le—

Moritor Event with n
ew valug
Monitor Event with n
ewvalue

_

record processing
fecord proces

| record processing
—

New Valve

New Value

Figure: CA 78 k3 b: put



Monitor Event

Monitor Event (WD & 5D H 7

o LI—FARTut AEINT VALDEHRI N, HD monitor D
M AT X T,

o .STAT ».SEVR &4k L 7=k

o .ESLO, EOFF Y DRFED 7 « — IV R Z&fLLz L &, (L
J— RNz K 3)
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Monitor Event
Monitor Event {F\WD#2 & 5 D ?

AL . VAL 2 ¥
o VAL O U\WMEDE Wl (MLST) & %73 5 B,

) D BRI T — X VAL

o ¥v F/NY F (MDEL, .ADEL) %#x CZL U 72/, (

abs(.VAL - .OVAL) > MDEL)

o MDEL IZRARHADT Y KNV R
o ADELZT—X7—hA4 T7HDTY KXV R

~ EPICS Basics

2018-11-0

27

L_EPICS Basics

L_CA:Channel Access
L_Monitor Event

CA TE=XR 2 ERT BB, FIR (Monitor) AT —A 1 7w
RIEETEET, £ TD 7 1 —) KA monitor event ZFHAET 50
FTEHLEEA, VLaA—FHHR— DA T, post_event API
ZIFOH U 72, monitor event 23 FAEINE T,



Channel Access
Channel O 5 — X &l

TNEFNDF ¥ U FIVIEEED T — 2B Z2 S 9,

o BEL(NA M, Ya—1b, vrY), FIZEE (Enum), FEI/NS,
FEEREDXFH], BLOFNSDEF]

o INLDT—RAFLI—FRT7 4 =L ROFT—XBEHIEL T
W g

o Native DRI L Bz ZHIN) 7 T A b INZGEIE. CAT—1D
RIZEHE B 275,

LI— ROFEDEBDT—X (Fr>a) 2—DDCA
VI ITANTHDKZ B,

Severity (Invalid, Major, Minor, No_ Alarm)

Status : Read Error, Write Error, ...

RA LARY T (TS) : T — REH DI

LB (HOPR) ./ FBfE (LOPR) : CTRL
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FIZEIID T 4 —)L KTlE. BEOMRDL O IZXXEH 2 {F>T AN
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F&dH

@ CA:Channel Access
o FEFIIHEE

e monitor

e DB: EPICS runtime DataBase
e DB = Records + Links

@ Records = Files + Action

°

Links = Data * Process
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EPICS quick reference

EPICS jargons

Table: EPICS T i BIEED Y A

EPICS Experimental Physics and Industrial Control Sytesm
[OC Input Output Controller
OPI Operator Interface
CA Channel Access
DB EPICS DataBase
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EPICS quick reference

EPICS Records

Table: Basic EPICS records
(all records are part of EPICS base distribution)

AT Analog input.
AO Analog output.
BI Binary input.
BO Binary output.
LONGIN Integer input.
LONGOUT Integer output.
STRINGIN String input.
STRINGOUT String output.
WAVEFORM Array input/output.
SUBARRAY Used to obtain sub-array from WAVEFORM

records.
CALC Calculation . used for simple calculations.
AN, EATIAY Ris AR A PN PR PNV DS Ry, 4
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NAME
INP
DESC
ouT
DTYP
DOL
PROC
OMSL
FLNK
EGU
PACT
HOPR
STAT

T /AT

EPICS quick reference

Fields of EPICS Records

Table: Common Fields

Record Name

Input Link
Description

Output Link

Device Type

Desired Output Location
Process Record
Output Mode Select
Forward Link
Engineering Units
Processing Active
High Operating Range
Current Alarm Status

T N _ac Ty
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L-EPICS quick reference
L4 —VEF%
L-EPICS quick reference

2018-11-0




EPICS quick reference

basic commands

Table: Basic bash-level commands

caget <recName> Performs CA get. Type “caget .h” for
complete help.

caput <recName> <value> Performs CA put. Type “caput .h”
for complete help.

camonitor <recName> Performs CA monitor. Type “camonitor
.h” for complete help.

makeBaseApp.pl Creates empty or example EPICS application.
Type “makeBaseApp.pl .h” for a complete help.

make Compile and install EPICS application.
make clean uninstall Uninstall EPICS application
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EPICS quick reference

iocsh commands

Table: iocsh commands

dbl <record type> <field list> Prints the name of the records in
the run time database. If <record type> provided
only records of that type are listed. If also <field list>
is proved also specified fields are printed. Example
“dbl ai,VAL”
dbgrep <pattern> List record names that match pattern.
dbgf <recordName.fieldName> Prints the filed type and value.
dbpf <recordName.fieldName> <value> Set the field of specified
record.
dbpr <recordName> <internes level> Prints the filed values.
Interest level defines which fields are displayed.
dbtr <recordName> Process record and issues dbpr command.
dbnr Displays number of gicords by types.
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makeBaseApp.pl -t <template> <application name>

EPICS ®7 7'V r—< a ¥ (DB, Device Support, Sequencer
program) 72 & Z{Ek 9 5 728 D ESL (directory, Makefile %) %
PE %o

makeBaseApp.pl -i -t <template> <ioc name>
LT TV = a v ER S TR L 7z iocsh ZEH T 5,
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makeBaseApp.pl

EPICS 7 7'V 7r— 3 VBAIFITHE S BEHER 27« L 27 b U REIE .
ZORPDT YTV — b5 7 7 A IVEERT 5,

0 T—ANR—=2

e OPI

@ Device Support/Record Support

e Sequencer FH 7T L

e CaZ 747 b
e EPICS 7 7"V r—¥ a v DELT

o IOC/IOCSH OEENA 2 V) 7 N EE LHBINZER L TN D,

36
~ EPICS Basics
L Appendix
LEPICS FH#E5:
L-makeBaseApp.pl

2018-11-0

EPICS 7 V) r— a VOB TIX, ERMIZERETREZ N
W DD H B, TNTNOERBITHEY) LREBEARE LT, T 1
L2 UGS BIRET S Z 2T, s Z2IEND, ZHtkbh, 3
VRA S /) I F Ty 3 v OIRESENEMLEI NS,



makeBaseApp.pl

makeBaseApp.pl Z 17 BH1IZ, T 7V — 3 U

FHT 1 Lo M) Z2IEKT 5,
mkdir ~/EpicsADE
cd ~/EpicsADE

TopT 4LV Z NIATRO_DDaAX Y RE2ELEGTT 5,
makeBaseApp.pl -t example mySample
makeBaseApp.pl -t example -i mySample

FHMRER T v 7L — bO—Eik
makeBaseApp.pl -1
THRRIND,
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example ¥ makeBaseApp W3 fi> TWad 7 ¥ 7L — b D,
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makeBaseApp.pl

T4 L2 b RS

<TOP>/
Makefile
configure/ &XET 7 1 VEF, BHEIZEHEDOBHELL
RELEASE EPICS Base D » A b —)V4e5% % 3% E

SampleApp
src¢/ C/C++/SNLEDY —A3—FR
Makefile
SampleMain.cpp

Db/ DB, templates & substitutions 7 7 1 JV

<TOP> /iocBoot
Makefile
iocSample/ 38
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makeBaseApp.pl

R—=T 9 NT—FT7F v DRE
Top 7« L2 ~ V) T makeBaseApp.pl Z{F > CTHIDTT 7V 7 —
vayvria L7 b EREKLEZS,

cd ~/EpicsADE
make EPICS HOST ARCH=linux-x86 install

BRI ETTS.
EPICS THER—FINTWVWBHEA MIIE
linux-x86 intel x86 _E® linux
darwin-ppcx86 MacOSX @ Universal binary
win32-x86 Windows £ D MS C++ % i > 72 fi ¥
linux-x86 64 64bits Linux
win32-x86-cygwi cygwin B85 % Windows T 5 54,
mEDD B,
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EPICS databse D 1@ — K

dbLoadDatabase ”O.Common /streamApp.dbd”

Q L a— NEIDER,.
Q@ TNAAYR—F/FIANFKR— bDEH

dbLoadRecords(”./devArduinoDe-
bug.db”,”P=noboruHost,R=0,TTY=TTY ,ascan=.2
second”)

Q@ LI—FNDT—EAR—=ADZ%/ W

@ <71 (#l : "P=noboruHost,R=0,TTY=TTY ,ascan=.2

second”) IZ &% L3 — REEFD /N T A — &z FEH
Q@ ZHDHE VIR LIZIX, dbLoadTemplate H{# X 5,
© dbLoadTemplate "db/userHost.substitutions”
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