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1 EPICS & (&

Experimental Physics and Industrial Control System (EPICS) (Xim:E28ZF D KH=E
BREBEDOHIH AT LZHKE - EETH-ODY I I 7TY, EPICS ODEXMWESR
(& Input / Output Controller(I0C) . Operator Interface (OPI) . Channel
Access (CA) D 3 DTY,

10C FAHAFEHETEETHY . EPICS ORTHLHEREZR-T S VEML-T—
AR—RERFLTVET ., FUFAM L T—ER—AETNA RZHI#HT 5=HI2in
ERLI—FhoBlEIN. EOLI—FD—D2— DR ZHDO T —IL FLHERE
NTVWET EBEMG T —ILFIEZRFITDIVAL D4 —LFTHY 71 —ILFEZE
BEBLESZREVAL D4 —ILFTHHERBRENFTD) R 1],

OPl EHIEEE. 7—HA/N, PI—LNVRSBEDLEEDY I I T7TEEFTT
DEEEERLET.

CAIZUZA4T7U bEHD OPI EH—N—&725 106 DR, XIF I0CRLETT—2IZT
DR B0 EPICS DBEETALIILTY, FLIVEFAL-T—EIR—XDL
aA—FREISE, VI ERHAZENTEFET, UIISIE INPUT U 2o OUTPUT 1) >
2. FORWARD Y o hHY ., T—20FEN, TOERADFENEEYHL, EFERED
FOBACY I EMOCENTEEI(H 2],

<E1 : EPICS #ilfEl s X T LfFl>

Tim ! " - ; ] -4

Channel Access Client
N

Network:CAZFO 2L

I0G | Channel Access Server
o fe]e
: Database ;
I
| [Record Record _,;___4 Computer
: 1 Interface
I
s I
i |Record Record [ Computer
! ) Interface
! )
i /IRecord Record : Computer
: : Interface
Yo ___\N__ N _______ i
— Record
| Field || Field |
| Field || Field |
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2 REREOEDR

2.1 SEEIZIE (abcob13. kekb. kek. jp) ~DOS A L L BELTHNDETE
AEETIL, KEKB iy b7 —4 EIZH S abcob13 515 # (172.19. 42. 65) =#EFIR
BELTHERALET, O UITOTA 0T HE0I1CF. mERZILIBETF, LTD
a9V REEFTLTLEEWL, =L, user FBBDA—HFLKITEETHMZ TLEELY,
LLF®” host$” [FiwEKDT z)FOLT T,

host$ ssh -Y wuser@abcobl13. kekb. kek. jp

22 IO
BEDFEALTWAY TILE, UTFTOAY U FERTTHILICKYHERTEET,
abcob13$ echo $SHELL
" /bin/bash” ERFRENTLEDTHNIE, HFELD D o )LIF bash T, Ff=. csh
DBEEX” /bin/csh” ERREIN, tesh DF/BEEX” /bin/tesh” ERFRINFET,

23 REZEHDHRE

EPICS IZBE:ES 5272 FEEITT H7=6HIC. PATH & EPICS ICEAT HIRIBEHDERTE
AREIZGYFET, UTOAT U FEXRITL, EERERATOREZL TS,

[bash DHEE]
abcob13$ source /cont/epics314/app/ET/ET_Lecture_201610/set_path. bash

[csh, tecsh DIBE]
abcob13$ source /cont/epics314/app/ET/ET_Lecture_201610/set_path. csh

AT UKRIE, ssh TAVA VT BEICETTILENHYFS . COFIEZEBH
{E L= A, bash MDIFE. "/ . bashrc 2T T4 2 THE., RKRITHE-YICEEaT
YREEBBMLTLESL, csh DBEIE™/. cshre 12, tesh MIFEIE 7/ teshre [TBER
LTLEEELY,

AEETRHERDOWKZHERT S LICHELHDT, xterm ZEAL
T3DNFEMKREILBLEIFTENTL IS,
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3 10C(F3RP61) MEAFRIRE

3.1

3.2

3.3

F3RP61 & (&

M ER () KRS, BRET S Linux AEE SN (PU ED 21— TY, BEfiGTY
RIWAED, PHFATAHAEDa—)LICMA, HEROFIE. BEER. S&T—
ANREGEETIETED2—LVEFERATAHIENTEEY,

F3RP61 MERZHAL telnet av> FTcRI A LTS,
(F3RP61 D 1 SHDIZEIMZE 12, n SHDFZEEn [CEEBRZI TS, )

abcob13$ telnet ioccorp6ltmpM

O5A VZEEMINDBDT, root EAHL., Enter F—Z#HLET,
HKINRT—FRIEHY FEA,

login: root

AT A VIZEYIL=5, -bash-3. 28 N5 TR VT FABRIETS,

2BRXaAVINTIL

9BRaAVINALEK, V—RO—FEHBRL. ARRE L T OREKE TEITAREL
TOTSLEERTAHIETT, AEEFRIETHE I0C 7RSS LD VNS ILERR
k<< > abcobl3 EHEHE (1inux-x86_64) TITWWET M., &t hiz I0C T0F 35 AIE
F3RP61 TETLFET .

NFS <> FDFER
Network File System(NFS) ¥ o> h &k, AR FL—2ZF Ry FT—98ATOS IZ
PRI, TULRARELIRREICT AETY, FRP61 O EDT oA LY FUDKRR R
SUDEDTALY RIIZRO U FEINTNSEHIEHRELTHEL &L S, F3RP61 (2O
A LERETUTOaATY REEFTLTLESLY,

-bash-3. 2# df -h

[ETHER]
Filesystem Size Used Avail Use% Mounted on
/dev/hdaft 3.17G 25IM  3.3G 8% /
tmpfs 62M 0 62M 0% /dev/shm
tmpfs 4. 0M 120K 3.9M 3% /var
tmpfs 4. 0M 0 4.0M 0% /tmp
sadnas—cont:/sadnasla vol1/proj 8.0T 3.6T 4.5T 45% /mnt/proj
sadnas—cont:/sadnasla_vol1/users 8.0T 3.6T 4.5T 45% /mnt/users

THEIE<TI b, 6FIBEYY Y FEZRLTVEY,
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34 PURYYHI)UDEESR

LTIZART &K SI1Z F3RP61 ETIlk. ” /mnt/proj” IZ1&” /proj” @. 7 /mnt/users” [Z
(X7 /users” MRy 1) ohELNTNET,

-bash-3.2# Is - /

[ETHER]
total 1736
drwxr-xr-x 2 root root 4096 Aug 28 2014 bin
[rwxrwxrwx 1 root root 14 Oct 17 2014 cont -> proj/cont/cont
drwxr-xr-x 4 root root 4096 Sep 26 10:30 dev
drwxr—xr-x 31 root root 4096 Sep 26 10:30 etc
-rwxr-xr-x 1 root root 4608 Aug 28 2014 f3rp6x.dtb
drwxr-xr-x 3 root root 4096 Aug 28 2014 home
drwxr-xr-x 9 root root 4096 Aug 28 2014 lib
drwx————— 2 root root 16384 Aug 28 2014 lost+found
drwxr-xr-x 4 root root 4096 Aug 28 2014 mnt
drwxr-xr-x 2 root root 4096 May 31 2010 opt
dr-xr—xr-x 57 root root 0 Sep 26 10:29 proc
[rwxrwxrwx 1 root root 8 Oct 17 2014 proj —> mnt/pro]
drwxr-xr-x 3 root root 4096 Oct 25 1903 root
drwxr-xr-x 2 root root 4096 Aug 28 2014 sbin
drwxrwxrwt 3 root root 60 Sep 26 10:30 tmp
—rwxr-xr-x 1 root root 1645828 Aug 28 2014 ulmage
[rwxrwxrwx 1 root root 9 Oct 17 2014 users —> mnt/users
drwxr-xr-x 8 root root 4096 Aug 28 2014 usr
drwxrwxrwt 8 root root 160 Sep 26 10:29 var

AR NFS o v bEERRDI VR v 1)U oI12&Y . F3RP61 ETIEL” /proj” ~
D7V ERIFARR TS D" sadnas-cont:/sadnasla_voll/proj” ~D 749 X
2. 7 /users” ~DTF7 YU RXRIFHRRFT DD sadnas-cont:/sadnasla
_voll/users” ~AD7HYvARIZHYET,

©® abcobl13 FtE# ERABRIZ/cont. /proj. /users ~DINADT I ANARELE LD
EOBLTLET,

35 TEHODED1—ILIERK
AEERECHEARAIATEHDOI/0ED2A—ILIZLTOEY TI,

%£1X0v k F3RP61 CPU

F£2Z20y b+ 7FOTAAED1—)L (ADC)
£3XAOy kb 7FOFHAED 1—)L (DAC)
T4y~ TOANLHAED 21— (DO)
F5AAYy b+~ TUAILAAED L D)

FFHFOIHEAED2a—LETFTFATAAED 2 —ILOFrrIL 1 RALEIL—T/Nv Y
ShTULET,
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4 E&E1 : F3RP61 & EPICS ZAWLV=EHE

41 100 707 5 LERREDER

R—LT4LY F)DTIZ epics EVWSIBDTA LY RYZEHEY., ZDOTIZ app & LY
SAEADTA4LY F)EERLTLESYD, ZOEHIZ, UTOaT Y FEETLTL
=&,

BEICBRLCARIDT ALY FUAHBIGEEIETEERNSL TERL T I, )

abcob13$ mkdir —p ~/epics/app

“/epics/app IZF¥E) L. makeBaseApp.pl A< KT I0C A4SV S LDORARREZ/ER
LTLESELY,

abcob13$ cd “/epics/app
abcob13$ makeBaseApp.pl -t ioc demo
abcob13$ makeBaseApp.pl -i -t ioc demo

RITTHE. COICIFEDT7T—FTIOFvEFERT 20O EFEINET,
linux-T3rp61-r203 & AHA1L Enter F—ZHTLTLEELY,

The following target architectures are available in base:
| inux—x86_64
| inux—f3rp61
vxWorks-mv4100-vw67
vxWorks-mv5500-vw683
solaris-sparc—gnu
vxWorks-mv5500-vw551
freebsd-x86_64
[ inux—f3rp61-r203
What architecture do you want to use? |inux—f3rp61-r203

ZO#IZ, 2O 106 FEDT TV r—2avaEI— bS50 EEMET., SHEIF
127 TINr—2avhHYFELADT, TOFEF Enter F—ZHWI 14 TT,

FD%make LTLIEE LY,

abcob13$ make |inux-f3rp61-r203
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4.2

4.3

YERL L =FARIRE D#EER

CDEMET., “/epics/app T4 LY FUDTIZ, UTFIZSRTTA LY RYDT7ALIL
HEEn=CtZlsav o rFOfindav > FZFERLTHERELTLESLY,

<T4LY LR
app
|--bin
| -—configure
| ——RELEASE
| -—dbd
| -~—demoApp
| --Db
| -——Makefi le
|-src
| -——Makefi le
| -—iocBoot
| ——iocdemo
|--st. cmd

AXFTCRELEEFRIEIA—YDRET I I77MILETNEND-TALI FIERLT
WET, HXFTRELEZBERMIELE - Y—ILABEBHMICERT E5TALY FITH
Y, BEZOTIZHEZ 7 7AWV EI—FHRRET S LIEHY FE A, ) app/demoApp/Db
TALY M)TIETUEA L T—ER—XDER%E. app/demoApp/src T4 LY 1) Tl
Y—RXOA— FOEREITVET,

app/dbd T4 LY FVAD I 7AINIEA—FHEEFETILOTEHYFTEAN
F—BR—RCEhEHLPHERNBRSNTNET DTHERD Y CHES>FART
TET,

app/configure/RELEASE 7 7 4 LD A E—ERNBDHER

/cont/epics314/app/ET/ET_Lecture_201610/epics/app/configure &+ 4 Lo F 1) IZ{E
EEFHDRELEASE 7 7 A ILEZHELTVWETDTaAE—LTLEELY,

abcob13$ cd ~/epics/app/configure

abcob13$ mv RELEASE RELEASE. org

abcob13$ cp sepics/app/configure/RELEASE ./
abcob13$ make

OE—LFRELEASE 7 7 A LIZIEUTFD 1 fTABEREATLET,
F3RP61=/proj/epics/R314/R31412/modules/R314123-CSA/f3rp61-1.4.0

IhlE. F3RP61 DT /NA RAYR—FREZITAI VR F—LER TSN % EPICS EJL
FORTLIZBZB=OIZBHETT,
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4.4 app/demoApp/src/Makefile daE—ERNBDIER

X I1Z /cont/epics314/app/ET/ET_Lecture_201610/epics/app/demoApp/src 5+ 4 L 4 k
M5 Makefile #aEFE—LTLFEELY,

abcob13$ cd ~/epics/app/demoApp/src

abcob13$ mv Makefile Makefile.org

abcob13$ cp /cont/epics314/app/ET/ET_Lecture_201610/epics/app/demoApp/src/Makefile ./
abcob13$ make

FHLT Makefile DRBERRL T EEL, BBTNT T4 kLEBSALY SFIL
MSEE LEBHTYT,

[Makefile]

# Build the I0C application
#PROD_IOC = demo
PROD_IOC_ I inux—f3rp61-r203 = demo
PROD_IOC += $ (PROD_IOC_$ (T_A))
ER & B
# demo. dbd will be made up from these files:
demo_DBD += base. dbd
demo_DBD += f3rp61. dbd
ER & B
# Finally link to the EPICS Base libraries

demo_LIBS += f3rp61

PROD_LDLIBS += —Im3

USR_LDFLAGS += -L/proj/epics/f3rp6x/BSP_cdrom/f3rp6x_BSP_R203/yokogawa/library

# NOTE: To build SNL programs, SNCSEQ must be defined
# in the <top>/configure/RELEASE file

ifneq ($(SNCSEQ),)
SNCFLAGS += +r
demo_DBD += sncExamplel. dbd
demo_SRCS += sncExamplel. stt
demo_DBD += sncExample2. dbd
demo_SRCS += sncExample2. stt
demo_DBD += sncExample3. dbd
demo_SRCS += sncExample3. stt
demo_DBD += sncExample4. dbd
demo_SRCS += sncExample4. stt
demo_LIBS += seq pv

endif

demo_LIBS += § (EPICS_BASE_IOC_LIBS)

H
I
1

10
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45 FGURAAL-T—EAR—ZRADHYUTILOIE—LELE

AEETHEHATAUTDI 74 I)L%/cont/epics314/app/ET/ET_Lecture_201610/epics

/app/demoApp/Db M5 A E—LTL FZELY,

Makef
demol.
demo2.
demo2.
demo3.
demo3.
demo4.
demob.

abcob1
abcob1

ile
db
db
substitutions
db
substitutions
db
db

3% cd “/epics/app/demoApp/Db
3$ mv Makefile Makefile.org

abcob13$ cp /cont/epics314/app/ET/ET_Lecture_201610/epics/app/demoApp/Db/Makefile ./
abcob13$ cp /cont/epics314/app/ET/ET_Lecture_201610/epics/app/demoApp/Db/demo* ./

O E— L 7= demo2. substitutions & demo3. substitutions 27 A4 I EITF 44 TH
&7 odagiri” LEBBENTWSEMEEEDI—HYRICESHZ TLEEL,

[Makefile]

# data
DB +=
DB +=
DB +=
DB +=
DB +=
DB +=
DB +=

bases, templates, substitutions l|ike this

demo1. db
demo?2. db
demo2. substitutions
demo3. db
demo3. substitutions
demo4. db
demob. db

[demo1.db] (sncExamplel.stt TER)

record

{

#
}

record

{

(ai, “ET_$ (user) :LOOPBACK:ADGC")

field(SCAN, “.1 second”)
field(DTYP, “F3RP617)
field(INP, “@UO, S2, A1™)
field(LINR, “LINEAR™)
field(ESLO, “0.0005")
field(HOPR, “10.07)
field(LOPR, “-10.07)
field(MDEL, “0.17)

(ao, “ET_$ (user) :LOOPBACK:DAC")

field(DTYP, “F3RP61”)
field(OUT, “@UO, S3, A1")
field(LINR, “LINEAR™)
field (ESLO, “0.0005")
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field(HOPR, “10.07)
field(LOPR, “-10.07)
}

[demo2. db] (sncExamplel. stt T{EMA)
record (bo, “ET_$ (user) :OUT_RELAY:$ (no) ")
{
field(DTYP, “F3RP617)
field(OUT, “@UO, S4,Y$ (no)”)
field (ONAM, “On”)
field(ZNAM, “Off")
}

[demo2. substitutions]
file db/demo2.db {
pattern { user, no }
{ “odagiri”, 701”7 }
AR
{ “odagiri”, 08" }
}

[demo3. db]

record(bi, “ET_$ (user) :IN_RELAY:$ (no)”)

{
field(SCAN, “.1 second”)
field(DTYP, “F3RP617)
field(INP, “@UO, S5, X§ (no) ")
field (ONAM, “On")
field (ZNAM, “O0ff")

}

[demo3. substitutions]
file db/demo3. db {
pattern { user, no }
{ “odagiri”, 701" }
B
{ “odagiri”, ”32” }
}

[demo4. db] (sncExample2. stt T{EMA)
record(ai, “ET_$ (user) :TARGET VOLTAGE™)
{

1

[demo5. db] (sncExampled. stt T{EHA)
record(ai, “ET_$ (user):loLimit™)

{

}

record(ai, “ET_$(user) :hiLimit™)

{

}

12
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4.6

ET_$(user) ® ET I&. Epics Training OBHTHY . BEIEE TEREGAHOMD L
O—REBFETHEFZHMITTVET (REHIEZTHDOI-O KEKB AOLa—FEZD
MARAICEL2IZFA>THWEEFA), ELLVREAAETISEXHMBIZSBLTLE

AN

OE—¢ETD7AIVDEBEERZI-L LEZHREL, make LTL &Ly, T2 TD make
(% app/demoApp/Db M S #FH=IZ4EFi S t= app/db AT 7 A ILZE A E—F BT T,

abcob13$ make

app/demoApp/Db [X.db 7 7 A ILZEERRT =D IIHFTT, app/db I(THEFLD
SERMEEL-HODEBETY,

st.cmd 274 )LD E—LELE

/cont/epics314/app/ET/ET_Lecture_201610/epics/app/iocBoot/iocdemo & 4 L 4 k
JIZst.omd 7274 ILEFRAELTWVWETDTIE—LTLEELY,

abcob13$ cd ~/epics/app/iocBoot/iocdemo

abcob13$ mv st.cmd st.cmd. org

abcob13$ cp /cont/epics314/app/ET/s/epics/app/iocBoot/iocdemo/st. cmd . /
abcob13$ chmod +x st.cmd

OE—Lf=%&ICst.omd 2T T« 2 THE. 7 odagiri” ELERBEINTWSERMEES
NDA—HRITEETHZ TLEEL,

dbLoadRecords (“db/demol. db”, “user=odagiri”)
dbLoadTemplate “db/demo2. substitutions”
dblLoadTemplate “db/demo3. substitutions”
dbLoadRecords (“db/demo4. db”, “user=odagiri”)
dbLoadRecords (“db/demo5. db”, “user=odagiri”)

F3RP61 £ T 10C B &£ H7=6>, FIRP6T (SO 5 A ¥ LTWBHETUTOT 4 LY
FUAFEEIL. ./st.omd TIOC TAST S LERTLTLEEIL,

-bash-3. 2# cd /users/user/epics/app/iocBoot/iocdemo
-bash-3. 2# . /st. cmd

13
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4.7 iocsh A< FOET
IS—HLLETEATIOC S0 7ar Tk (epicsO) NENFE=-5LT® I0C >
WA REHLTHTLES W, =1L, user IFBEOA—HF—ZIZTEETHZ T
=&y,
I0Coz)L- ARV FO—EZHMFETSaT U FELThelpavy FAHY ET,
epics> help
help a< > FOFELVAIE.

epics> help <cmd>

CCT. <emd> (% help TEREENFEATVKRKELTY, help a2 KFTIETAIILEFR
h—RZEFEZBHDT.

epics> help db*

ETnE, 7 db” THRFESIATVFOFERAZERSIIENTEET,
LUTICHEEICEDND 4 DD FEBALET,
CIcE=FENhTWLWAHLI—FO—EZHFI LAY FEUTORY TY,
epics> dbl

BESAZLIA—FDIT4—)LFEDEZMFY 53X FIEUTOEY TY,
epics> dbpr ET_user:LOOPBACK:DAC

BESAZLO—FDOVAL 74 —JLRICES Z2EEZAL IR Y FIUTOEY TY,
epics> dbpf ET_user:LOOPBACK:DAC 5

HESNFLIA—FDVAL D 4 — )LD GEZHRALZTIAT Y FEUTORY TY,

epics> dbgf ET_user:LOOPBACK:ADC

14
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epicsThreadShow a<v > FZEH L THEL £ 5,
10C 7Y S LNEHDALY KB TATSLTHIENERTEET,

epics> epicsThreadShow

[ETHER]

NAME
_main_
errlog
taskwd
timerQueue
cbLow
cbMedium
cbHigh
dbCaL ink
f3rp61Seq_memd
scanOnce
scan600
scan300
scan120
scan60
scan30
scan10
scanb
scan?2
scanl
scan0. 5
scan0. 2
scan0. 1
GAS-TCP
CAS-beacon
CAS-UDP

EPICS ID

0x10047040
0x1004c070
0x1004fa90
0x1005f870
0x100519f8
0x10051bd0
0x100a3b60
0x100a3e48
0x10050410
0x100a1f60
0x100aa690
0x100aa808
0x100aa980
0x100aaaf8
0x100aac70
0x100aade8
0x100aaf60
0x100ab0d8
0x100ab250
0x100ab3c8
0x100ab540
0x100ab6b8
0x100abb48
0x100abd28
0x100abef8

PTHREAD ID
0
1208603824
1208865968
1209390256
1210438832
1211487408
1212535984
1213584560
1213846704
1214895280
1215943856
1216992432
1218041008
1219089584
1220138160
1221186736
1222235312
1223283888
1224332464
1225381040
1226429616
1227478192
1228002480
1228264624
1228788912

15

OSIPR OSSPRI
0 0

10
10
10
59
64
"
50
90
10
60
61
62
63
64
65
66
67
68
69
10
"
18
17
16

O O O OO OO OO OO OO OO OO OOOOCOOoO oo
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STATE
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K
0K



4.8 Channel Access [C&KBHLaA—FADT7I X
FIZEHERLE I0C EoLa—FKIZ, kR < < 2 (abcobl3) A5 caget. caput.
camonitor AR FTT7IV®RALET, BlImERTUTOITY F&#EFT L. DAC, ADC
DHRTEEEZHERELTLEEWL, =L, user FBBDI—HRICEETHMZ TLEELY,
DAC DEEEMEIZS Z/EL TLEELY,
abcob13$ caput ET wser:LOOPBACK:DAC 5
ADC DEBRFEEFFHAH L TLEE LY,

abcob13$ caget ET_wser:LOOPBACK:ADC

DAC & ADC [ZIL—T /w4 LTWLWANDT caget h5RI{EIL caput L={BEELIFEAER
ClEIZHY £,

ADC DEREEZE=2 LT &L,

abcob13$ camonitor ET_user:LOOPBACK:ADGC

A DK T DAC DERFEMEZ 10 [TERE LTSS,
abcob13$ caput ET_user:LOOPBACK:DAC 10

CDEZE, camonitor IZKBEAEDESIZEILT HONEZHEELTLEELY,
B#IZ, camonitor ATV F&# Ctri+C Ik YR TIETLFEELY,
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5 EE 2 : CGSS/BOY Ik 5iREEmEmO I E— L ETT

51 EEDAR

AEETEH, EF 1 THERLEIC 05 S LZRETA-O09 2 FILEREET
LET, EE 1 T, AU KRTIT2=2¢Zx G ITKYBEBEBDERMIZITAD LD
IZLFEL LD,

52 CSS DiLH

A DIHRT abcobl1d FHEHICOTA L, UTDIATY FT CSS ZEEIL TS EELY,

abcob13$ css

‘e0e X\ CS-Studio
file Edit Search CSS Window Help

@ Welcome & i & oxEHEE

O Q== (8
L° s rrrmac

Welcome to Control System Studio (CSS) for KEK and
J-PARC!

) Overview ﬂ First Steps
&7  Get an overview of the features /' Take your first steps

/N What's New
7" Find out wha

YEHEEIDIZE L Welcome BIEMNARTINET, BEAL®D Workbench D74 a3V %
A2y L. Workbench BIEIZE)IYEZ T Z&LY,

53 N=—XRJT4TDODUYYEZ
CSS MELIZHABA=a—& Y Window—0pen Perspective— Other T OPI Editor #
FEIRLTLESLY,

(] %\ Open Perspective

ADL Parser

E ADL-2-BOY

£ Alarm

L: CSStudio (default)
{2Z Data Browser

:z1 OPI Runtime

&0 Team Synchronizing

Cancel OK

17
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5.4 Preferences M TE
CSS DELIZCHA A=

—&Y., fEpLf=- 10C 7OV SLEDLaA—FRIZ7ZOERT

518 CSS @ CA ICBHT AXRTEEXLEELET ., CSS DELIZHAA=Za2—&VY
Edit—Preferences. .. =CSSCore—EPICS Z& R L £ ¢,

+ CSS Applications

- CSS Core
Auto-Complete
E-Mail

EPICS

JAAS Authenticati

Preferences

@ Please restart the application to apply the changed settings

v o
= 5

JCA Context:
*) Pure Java INI (requires OS-specific binaries)
Subscription criteria:

*) Value change Archive Deadband change

[ 172.19.63.255 # A A |

Alarm state change

addr_list: 172.19.63.255

auto_addr_list:

| auto_addr_list DF = v & 547 |

Cancel

OK

HER. CSSDA=a—& Y File—RestartCSS &R L. CSS*#BEHLET .

55 JOoTxH FOER

CSS MA=a—&Y FilemNew—General—Project ZZ#IRLFJ, 7O xH +EIC
(X demo EAAL. FinishZ#BFTLTLESLY,

New Project
Project

Create a new project resource,

R LTRSS ME
Navigator Ea—[CRTFSsh

Project name: |demo

& Use default location

Working sets

Add project to working sets

< Back Next >

== Navigator &3

+ 54 demo

Cancel Finish

R LE-FBD Y T

. Use default location®& Z AIZELNET,
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56 HUFILOPIDIE—

5.7

ADWKICT, UTFDIATY FEERTL. YT 0Pl J7 A LERIFEERLIT
B2y FRIZOE—LTLIZELY,

abcob13$ cd ~/CSS-Workspaces/Default/demo
abcob13$ cp /cont/epics314/app/ET/ET_Lecture_201610/demo. opi ./

aAF—L#&ZX1=56. Navigator E2a—THI Uy arTxFAMAZa—&Y Refresh
FEITLTLESLY,

= Navigator £3 o % Y =0
< [

|5 project

s demo.opi

4> 7)LOPI @ Macro DEE

demo.opi TlX. T4 XA FTL A4 D Macro & LTS user) MEF=NTULET, ZD Macro
DIEIXETILEETEIHENHY FJ, Navigator E21—T demo.opi ZHZ ) vo L.
Open With—OPI Editor ##IRLFJ ., RIZ. T4 A TL A D Properties Ea—&Y.
Basic—Macros 7O/8F 4D Value 9 ') vy LET,

AEETIE, $Suser) DEZBEBEDI—H—RLELFET,

& Properties £ #fE R R Y °0O
= Property Value
- Basic
Disf Macros {Parent Macros) {user=user)
Name i Display
t Il
Edit Macros
It hed
L sttache Name Value /’
ound Color | (240,240, 240) user user
=2(192,192,192)
<Add> i <Add>

¥ Include macros from parent.

Cancel OK
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58 H2J)LOPI DEFT

CSSEmALD ©¢ #0)vyo L., Pl ZFITLTLEELY,
Navigator Ea—T OPl 274 )LZ&HE5 ) v% L. Open With—O0PI Runtime %#3EIRL
THEITTEET,

& (Dwsplay

Target

. & s s

L L
LA A L L L
LA L L L

?
5 .
L)
[
.

.

High Limit

ADC READEACK

Low Limit

ARSI —IET7FASEAES 22— ROV FI)DFrRIL 1| OHEAEFEEZEHRTET
5EOIZFERALET, ¥—PEFDTYI S 77705 AAEDa2a—)L(RAY k2)
DFxRIL 1 DANBEZRELET, RS/ 5—Z28H L TEEZHERELTLLES
LYo

AS5A A —DABOMLAREVIETCAILHEAES 2 —IL(RAY F4)DEF ¥ X
JVIZRIELTWET, "2 2% ON/ OFF LTES 21— ILEERIZEH S LED A ON / OFF
THREEERELTLLEEL,

BLAZ2DERD LED ZTCAILAAEDS2—I)IL(RAOY FE)DEF v o RILIZH
IELTWET ., TORNLNANED 2 —ILICHBASNERA Y FERIELTEHELZER
LTLEELY,

BEEZLE, ETFTOTHFACAABERETHI SNL TOT S LOEETERALET,
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6 EF3 : SNLTRY S LOEE

6.1

6.2

6.3

6.4

SNL a5 5Lk

SNL &% State Notation Language MDEERTHIEO O v U ZKEEHRBE L TEERT S
TS LEETY, SNL ICBVWTEZELGMSIREEBR (HIRETEEORILEHF
5, TOEENBILZGEIC, MIohDT7ILavEETLTAHGKEELERC
KEIZCE®IT SHZE) T,

EEDAR

AEETEH. SNL 70595 LDERAEIZCOVNT 4 DO T Nrog 5 A
(sncExamplel.stt , sncExample2. stt , sncExample3.stt , sncExampled.stt) Z ALY

TEELFY, CCTHRHEE 1 THELRE I0C TRV S LORARIRRES V21 L
T—AR—REFEALZEY.

app/configure/RELEASE 7 7 1 ILDIEIE

4.2.3 T"/epics/app/configure T4 L2 Y IZCaOE—L7T=RELEASE 2 7 A ILZ T T 4
ATHZE., UTO—T0" #” ZBIBRLTEIICLTLLESLY,

SNCSEQ=/proj/epics/R314/R31412/modules/R314123-CSA/seq-2. 1. 16

Zhix EPICS o—42H NL 7AT S LEZH/RSIEODSATS))REZICTA VR
F—ILENTWWEHILFEPICS EIN RV RATLIZEAS=OICHETT,
oo LnaE—

Y2 )T a4g S5 L % /cont/epics314/app/ET/ET_Lecture_201610/epics/app

/demoApp/src T4 LY FJIZHELTWET DT /epics/app/demoApp/src T4 L4

k1) TFIZ” sncExample” THAES stt 77L& dbd 774 IILEaE—LTLEELY,

abcob13$ cd ~/epics/app/demoApp/src
abcob13$ cp /cont/epics314/app/ET/ET Lecture 201610/epics/app/demoApp/src/sncExamplex ./
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6.4.1 app/demoApp/src/Makefile MDIEER

[Makefile]
L

ifneq ($(SNCSEQ),)
SNCFLAGS += +r
demo_DBD += sncExamplel. dbd
demo_SRCS += sncExamplel. stt
demo_DBD += sncExample2. dbd
demo_SRCS += sncExample2. stt
demo_DBD += sncExample3. dbd
demo_SRCS += sncExample3. stt
demo_DBD += sncExample4. dbd
demo_SRCS += sncExample4. stt
demo_LIBS += seq pv

endif

HHE

EEED” SNCFLAGS += +r” X SNL OIS LEV IV RSV MIT HBICHET
Y. ALMRZERTEH-HICY—XI—FIZ” +r” ZMIAEZIHYET,

6.4.2 sncExampl1. stt OFEEE

AK7OYSLIFEF7Z7FAOSTAAES2a—IILWDFYRIL 1 ~DAHNEFE
(ET_user:LOOPBACK:ADC) #E =42 L. BOEOHKIZTA2ILHEAED 2 —)LD0) D
F =)L 1(ET_user:OUT_RELAY:01)Z ON L. EDEDEIZRF ¥ RIL%F OFF 354>

L7055 LTY,

[sncExamplel. stt MIKEEEBFEH]

init
5 PIEA
v v<O0
light_off
v>0
program sncDemo1
double v;
assign v to “ET_{user} :LOOPBACK:ADC”;
monitor v;
short light;
assign light to “ET_{user}:OUT_RELAY:017;
ss ss1 {
state init{
22
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when (delay(5)) {
printf (“sncDemol: Startup delay over¥n”);
} state light_off
]

state light_off {
when (v < 0) {
printf (“sncDemol: turning light on¥n”);
light = TRUE;
pvPut (I ight) ;
} state light_on
}

state light_on {
when (v > 0) {
printf (“sncDemol: turning |ight off¥n”);
light = FALSE;
pvPut (I ight) ;
} state light_off
}
}

[sncExamplel. dbd]

registrar (sncDemolRegistrar)

6.4.3 sncExampl2. stt OFEEE

AKT7OTSLE 7707 HEAES2a—ILOO)DFrRIL 1 DoDODHAERE
(ET_user:LOOPBACK:DAC) & B ZE E X E % X E T 5V 7 L a—F
(ET_user:TARGET_VOLTAGE) #E=42 L. HABEFXEHLABEEEEIZHIC LI ICES
ramp 9 A9 TASSLTY,

[sncExample2. stt MIKBEEFL K]

init
vc += delta 5 Wi vc -= delta
* ve>=vt A2 _ vc<=vt +
u ) 1 wait [ | down
vc < vt vec > vt I
0.171%:8 0.111%5:8
ve <= vt ve >= vt
program sncDemo2
double ve;
double vt;
double delta;
assign ve to “ET_{user}:LOOPBACK:DAGC";
23
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assign vt to “ET_{user} :TARGET_VOLTAGE";

monitor vt;
monitor vc;

ss ssl {
state init {
when (delay(5)) {

printf (“sncDemo2: Startup delay over¥n”);

ve = 0.0;
vt = 0.0;
delta = 0.1;
pvPut (ve) ;
pvPut (vt) ;

} state wait

}

state wait {
when (ve < vt) {

printf (“sncDemo2:

} state up
when (ve > vt) {

printf (“sncDemo2:

} state down

}

state up {
when (v >= vt) {

printf (“sncDemo2:

} state wait
when (delay(0.1)) {
if (vc + delta >

else vc += delta;

pvPut (ve) ;

printf (“sncDemo2:

} state up
]

state down {
when (vo <= vt) {

printf (“sncDemo2:

} state wait
when (delay(0.1)) {
if (vc — delta <

else vc —= delta;
printf (“sncDemo2:

pvPut (ve) ;
} state down
}
}

[sncExample2. dbd]
registrar (sncDemo2Registrar)

getting into ramping up¥n”);

getting into ramping down¥n”);

getting back to wait from up¥n”);

vt) vc = vt;

ramping up...¥n");

getting back to wait from down¥n”);

vt) vc = vt;

ramping down. .

24
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6.4.4 sncExampl3. stt OFEEE

AKITOTSLIEN #2TR5—TL C EEZDI—F%#HATHIHUTNLTASTSLT
9, sncExample2. stt [CIRERFZIZEGET S C EZDI—FEHEALTWLET, KEE
EBBRIZ DU TIE sncExample2. stt ICE LTI,

program sncDemo3

double ve;

double vt;

double delta;

assign ve to “ET_{user}:LOOPBACK:DAGC";
assign vt to “ET_{user}:TARGET_VOLTAGE";
monitor vt;

monitor vc;

%% #include <sys/time.h>

ss ssl {
state init {

when (delay(3)) {
printf (“sncDemo3: Startup delay over¥n”);
ve = 0.0;
vt = 0.0;
delta = 0.1;
pvPut (ve) ;
pvPut (vt) ;

} state wait

}

state wait {
when (vc < vt) {
printf (“sncDemo3: getting into ramping up¥n”);
} state up
when (vc¢ > vt) {
printf (“sncDemo3: getting into ramping down¥n”);
} state down

}

state up {
when (v >= vt) {
printf (“sncDemo3d: getting back to wait from up¥n”);

} state wait
when (delay(0.1)) {
if (vc + delta > vt) vc = vt;
else vc += delta;
pvPut (ve) ;
printf (“sncDemo3: ramping up...¥n");
%{
struct timeval tv;
gettimeofday (&tv, NULL) ;
1%
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printf (“%ld %06lu¥n”, tv.tv_sec, tv.tv_usec);
} state up

}

state down {
when (vo <= vt) {
printf (“sncDemo3: getting back to wait from down¥n”);

} state wait
when (delay(0.1)) {
if (ve - delta < vt) vc = vt;
else vc —= delta;
pvPut (ve) ;
printf (“sncDemo3: ramping down...¥n");
%{
struct timeval tv;
gettimeofday (&tv, NULL) ;
1%
printf ("%ld %06|u¥n”, tv.tv_sec, tv.tv_usec);
} state down

}

[sncExample3. dbd]

registrar (sncDemo3Registrar)

6.4.5 sncExampl4. stt OFEEE
AKTOTSLIFARY TS F (evflag) ZRAWE=H TN TOSGSLTY, BEICK
BEAHAIABEIFTHELTHETFLESD (V—RO—FEETHKEISHHODS v Y HHEH
B->TLEEW),

[sncExample4. stt {REEBFEH]

START

4

when(...)

program sncDemo4

double loLimit;

assign loLimit to “ET_{user}:loLimit”;
monitor loLimit;

evflag loFlag;

sync loLimit loFlag;
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6.5

6.6

double hiLimit;

assign hiLimit to “ET_{user} :hiLimit”;
monitor hiLimit;

evflag hiFlag;

sync hiLimit hiFlag;

ss limit {
state START{
when ( efTestAndClear ( loFlag ) && loLimit > hiLimit ) {
hiLimit = loLimit;
pvPut ( hiLimit );
printf (“sncDemo4: Changing hiLimit to %. 31f¥n”, hiLimit);
} state START

when ( efTestAndClear ( hiFlag ) && hiLimit < loLimit ) {
loLimit = hiLimit;

pvPut ( loLimit );

printf (“sncDemo4: Changing loLimit to %. 31f¥n”, loLimit);
} state START

}

[sncExample4. dbd]

registrar (sncDemo4Registrar)

10 7RY S LDEIILE
“/epics/app/T 4 L2 R IZFBE L make L TL &L,

abcob13$ cd “/epics/app/
abcob13$ make clean
abcob13$ make

10C 709 5 LOET

“/epics/app/iocBoot/iocdemo T4 LY FJIZ&HB st.omd T T4 2 THE. 7 #seq
sncDemo. .. ” ERBINTNBITDSH, ETLEZWSNL A5 5 LD7 #7 ZHIRL
AL TLESW, F4, user FBENDI—HLRIZEEL., I0C 7055 LEZEE
BLTLLIEEL,

seq sncDemol, “user=user”
#seq sncDemo2, “user=user”
#seq sncDemo3, “user=user”
#seq sncDemo4, “user=user”

iocsh EIZEHNE A vE—& CSS/BOY DEESLUVY—RAI—FMLIELSEEL
TWH I EZEBREL TS,
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7 8%

Z 2 TI&. SuperKEKB 1231+ % EPICS 10C 704 5 LDORARREICET HEREF L
HEF .

EPICS version
R3.14.12. 3 (compactSA *t & hR)

EPICS base
/proj/epics/R314/R31412/base-3. 14. 12. 3-CSA

EPICS module
/proj/epics/R314/R31412/modules/R314123-CSA

EPICS 7 T Hr— 3 >DR—RATFT4o LI MY
/cont/epics314/app/KEKB
- =TT 4 LY )BT, MG, RF, VA, CO %)
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http://www. aps. anl. gov/epics/wiki/index. php/RRM_3-14

[3] KEKB #llfEl Ry kD —HI2HI1T5 L a— Fin&RAl:
http://kekb-co-web. kek. jp/top_contents/RecordName. htm

[4] CSS W ERITEER:
http://www-1inac. kek. jp/cont/epics/css/CSS_beginners_20120208. pdf
http://www-1inac. kek. jp/cont/epics/css/CSS_beginners_20120215. pdf
[5] State Notation Language and Sequencer:
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[6] EPICS Device and Driver Support for Yokogawa's F3RP61:
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