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1.1. EFEBE (pc—cont-kyoka) ~mAa4g 4 >

AEETIX. FTRASRY k7—%4 EI2$H 3 pc-cont-kyoka (130. 87. 82.39) #EEIRIE
ELTERALET, 2o vcada4 o bICE, mREILBLEIF, UTFOaT
VEEETLTLKESW L userlEBEDA—H —RICEETBMZ T 2L,
$ ssh -Y wser@pc—cont—kyoka. kek. jp

INZAT—RFDANNRDOENFETDT, NAT—FZAALEnterF—ZHTLTL
EEW, RRT—FFaA—4—LLRLTT, VA V% LEzD, passwdaT > K
TNRARAT—FZEZEBELTLESELY,

1.2.>x)L
AEETHEARTSE7HOY FEEeThashy T LTHEBRLTULVET,

BEDFERALTWAY TILIE, UTOATY REETIT A ELEIZLEYFERET
=Ed,
host$ echo $SHELL

“/bin/bash” ERTFEINTWLWADTHNIL., BELD S = )LITbashTH,

1.3 RIBEZEHDETE
EPICS [CRAE T 527> FEETT 57181, PATH & EPICS ICEAT HIRBEEHD
BENMDEIZGEYVET, BE. ChEFHIHC R TLOEEEICLYITODAET,
UTDavr FEETL. EBRREAITOREZIToOTLEELY,
host$ source /opt/epics/R314.12.4/set_path. bash
EROATURIE sshTATA VT HEICETTILENHY FET,
COFIEZEEIRIE LIzWWAIL, 7/ bashrc 2T 7« 2 THE. ZRTHI-YICLED
RURZEBMLTLIESN,

AEEFTCIIEHDIGKRFFERT A EICHLIDT xtermZxEH
LT2D(FEHKREILELEITTHBLTLESLY,
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FE1: a9 FRIZ&bLa—F79€X

EPICS (Experimental Physics and Industrial Control System) &I[&.
MRFOYEEREEDHIH R T LZRHFE - RETEH-ODYIT VT TY,
EPICS & I0C (Input Output Controller) #BHET/IN— KOz 7T/\4 X ZHl#HT 5
ENTE, ZOT—2DOYHYIE CA (Channel Access) EULVS3@ETRA LILT
ThnZxEd,

10C [FAENFNIHEBEDL S LELDTHY. EPICS DR THLHLGEREZHFODT—4
RNR—RXZHLTLEY,

T—ER—RFLI—FOEFYMoEREIN, TOLI—FO—D2—2DFT/\A
AZHET B5=HDICREGER (RT—FX, NFA-42715E) 2RELTVET,
CALix. 547>k (OPI) &¥—s3— (I0C) RIZIOC RETT—RIZT7IER
951D EPICS DEETO LT,

<EPICS ¥&Rk >
CAClient
~oet /| om || op
+ — Network:CAZ R L

CAServer

10C 10C

/\ |‘7 Bus (GPIB, USB, RS232C etc)
Device ‘ Device Device

2RI —9 98B OISA T F—NETIL
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<EPICS #lfEh > R T L 5>

Channel| Access Client |

i)

Network:CAZ’ @ k)L

I0C | Channel Access Server

-

1
1

Record Record | Computer
1 Interface
1

1

Record Record - Computer
1 Interface
1
1

Record Record - Computer
| Interface
1
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2.1. B9

AEE T, I TITHAESNA TS I0C L) La— KFIZ caget, caput, camonitor
AYURTT7IALETS, COICFEERERZHET 5-0DHLDTYT (£
BRICEERZ> I 2L—2a v LTWEY), ARET, a7V FEFERLTCO
BREIBETHLET, EDLSIZLTavwry RZAWLTLO— KED get. put.
monitor #4752 ZEMTELDNEEELFET,

2.2. BB
LTDavy FERTL, BREZ IMAISEREL TS,
fzfZL. user FBEHDA—H—RICEETWMZ T ZELY,
Bl Z (£, user-1 DAL “ET_user-1" &Y FET,
host$ caput ET_wser:PS:SET_CURRENT 10
BEREZHRELERIC. ZERICREOERBEAEDESICHE-TVSIDONEHEREL
TLTEELY,
host$ caget ET_wser:PS:READ CURRENT
BRENEDISIITEILLTLEIDONZERL T ZELY,
host$ camonitor ET_wser:PS:READ_CURRENT
ADIHAKT, BRMEZE 20mA ITERFE L TL LY,
host$ caput ET_wser:PS:SET_CURRENT 20
CDEE, camonitor [(CKBEMNEDKIITEILT 2D EHERL T ZELY,
E#&IZ, camonitor A Y KZ Ctrl+CICk YT SHTL S,

ET_user M ET (. Epics Training DRI TY,
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3. =T 2: EPICS 10C DERK

3.1. BW
AEETIL, EPICS [0COERAZENIIZODVWTEELET,
EPICS BaselZ it R AE SN T WA YV TILT7 T r— 3 % TIZEPICS 10CE 1R
L. UTOFEZER/LES,
> EPICS I0COERL. EIL K. EfT
> iocshDERAKAE
> FTIVT—2a EERT S5DICHERAT SmakeBaseApp. pl &LrS5Per| X4 1)
T rOFERAE

3.2. ;858
Z ZTlE. myexampleApp& LNS ZREIDEPICS7Z U — 3> &, iocmyexample & LY
SERDIOCEIEHRLET,

3.2.1. EPICS_HOST_ARCH o> #3532
UTDOaT Y FERTL. EPICS_HOST_ARCHEEEZHICAINBZE SN TV EDN £
BLTLLESL,
host$ echo $EPICS_HOST_ARCH
RTA2 LTSI DOSECPUT—F7 7 F+ (fl: |inux-x86_64, win32_x86)
MERRENBETTY,

Al RJIRINAZULMGEIZ(X, EPICS_HOST_ARCHIZE LI AR EZEERTE L T EE LY,
WEDOSECPUT —F T U F v Z2HERTHICIE UTFOavy FEEFTLTKL
=&y,

host$ /opt/epics/R314.12.4/base-3. 14.12. 4/startup/EpicsHostArch

ey

ETLEHER. HIRIE “linux-x86_64" LRRENIBEIX. LLTOKSICL
TEPICS_HOST_ARCHIRIEZEH ZERE L T =LY,

host$ export EPICS_HOST_ARCH=|inux—x86_64

10
(C) 2015 KEKB #1270 — 7"



EPICS TR REAH

3.22. YU TWTFT T)r—2 a3 v DERK
UTOavy RIZ&Y, o TIWT7TUH5—2 3 0% /lecture/myexample AR IZ4E
KT HIENTEET,
host$ mkdir —-p ~/lecture/myexample
host$ cd lecture/myexample
host$ makeBaseApp.pl —t example myexample
host$ makeBaseApp.pl —i -t example myexample
BREDITUFEETTRE. COICKEDT T r—2avET— T 200 %
N ET, SEIEIDLHMT TUTr—2a3ohHY FLEADT. TOFEFEnterF
—Z|IEFTY,

makeBaseApp. pl AT Y RNR DML H VWIS —NFEAELTLE-HEIR.

PATHIRIREH OB CERE SN TG WLATEEEAH Y FT, UTOaATU R

ZEITL T, PATHIRIREHZREL TS E SN,

host$ export PATH=$PATH:/opt/epics/R314.12.4/base-3.14.12. 4/
bin/$EPICS_HOST_ARCH

makeBaseApp. pl DA T3 >
-t <type> FUTL—FrEEELET,
support @ A R—Fr7 T -3 DENLFRAFTFYITL—F

ioc : RAICT FTUr—ay (ZEDICT T 4r—= 3 UER)
example : I0C7 TS — 30TV (FIAILE)
caClient : CAY A4 T7 >V M Y—ILDTUTL— b
caServer . CAH—/\VY—)LDT>TL—F

-i 10CDT—hrT 4 LY bR

-l FUIL—+F—EBEDOERTFR

-a <arch> 0S&CPU7—F T4 Fr ik

-h AT
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3.2.3. fERENI=T 71 ILDHERR
CDEEBET. "/lecture/myexampl e LA FICED K3 HT 4 LT FYXOT 7 A ILHER
EN-OMEHERL TS, IR LTOLSITIsawy ROfindavw 2k
%" /lecture/myexampleT 4 LY R TEITT S L. “/lecture/myexample T 1 L4
FIUTIZHEITALI M) ET7AIVEHRTHIENTEET,
host$ cd lecture/myexample
host$ Is
host$ find
@ CofgE. ELREFSHIT>TLEEL, ThizkY, ELFETED
[CREBEGIF7ALDNEIWVWS-LDTHEINEHERTHIENTEET,

3.24. 7TUYHr— 3 DEILFR
“/lecture/myexampleT 4 L2 FJIZT, UTOAT Y FEEFTLTLESEL,

host$ make

Z ZT."/lecture/myexampl e LA FIZED S HETA LY RO T 74 IILDE
REN-OHIZHEEL. mkefI B TEDLSELVHDHIDNEHERLTH
FL&LS,

3.2.5. 10C m#2Ep
UTFDa<wy FZERTL, [0CEREL TS,
host$ cd ~/lecture/myexample/iocBoot/iocmyexample
host$ ../../bin/linux—x86_64/myexample st.cmd

UTFTD&SICst.omd 774 ILEEFTI7AIEL T, 10C ZEENT L& L
TEFEY,

host$ chmod u+x ~/lecture/myexample/iocBoot/iocmyexample/st. cmd
host$ . /st.cmd

12
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3.2.6. iocshav > FOET
[I0CAREI LIz 5. iocshETWLWD2hDa< > K (ff]: dbl, dbpr, dbpf. dbgf%)
ZERLTHTLEZSELY,
FlZIE, dlavr FEETTEHE. LO—FYR BRI EINFET,
F1z. help OEREMFLNTULNSD T,
> help
EJ R
> help <cmd>
TALTEZHERLTLLIEZE D, ST, <emd(Fdbl % EE WSz FETT,
helpa< > FTIETAILKH—FKZFEZBHDT,
> help db*
ETNIE” db” THREDATUFOERAEZRDICENTEET,

13
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4, EE 3 BEFEOZaL—3y

4.1. B8
AEE T, BREEHIT BEPICST—ER—XFEFBLET,
Calculation
E— Analog In
EET ==
Analog Qut
ETEE fAPA 14 —| AP it
CALC: i+ RNDM SCAN: .1 second
VAL
SCAN: .1 =second Eal- s
LGl b
Analog In
ENEIEE =S
—» AP
fasin b

La—FK&lx=oox@EAL. “ET_§(user) :$ (name) :xxxx” &b &3I1ZLFE
T, $(usen) (FBHDI—H—F, §(hame) (TERDBRNEETTRZSL5I1ZL
F¥9, T, BREZE PS L LET,

B EPDERRETIE., cagettbcamonitoriz EZFE>TTNV T ELTHB &
HLREET LTS IZELN,

4.2 28
Z 2 Tl&.powerSupplyApp & LVNS L ETD EPICS 7 71— 3 > & iocpowerSupply
EWVSLRID 106 ZERLET,
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4.2.1. Z® EPICS 10C D1ERL
“/lecture/powerSupplyT 4 L2 kJIZZEDEPICS 10CEERT HETHMLIFELD
FY, UTFTOaATU REETLTLSEZSELY,
host$ mkdir —-p ~/lecture/powerSupply
host$ cd ~/lecture/powerSupply
host$ makeBaseApp.pl -t ioc powerSupply
host$ makeBaseApp.pl -i -t ioc powerSupply

NoDARYREERITTHIEIZEY . EDEPICS 10C AMERENFT,

4.2.2. EPICS T—RA R—XMDERK
AEETIL, dbT 71L& ZpowerSupply.db& L. LUTDHREZEELF T,
ZIZT. O~@DEFEFMVE LET,
EMXEBENEZTIAHA : L2TI1X0.0~100.0& LFET,
B EEDHAL L
EniE (GRLUEBRDE) : ERJEMEPDICEZS VFLICETEEFT,
EmEDFTAH L:
ON/OFFR A v F: 1TON, OCOFF&E LEY,
ON/OFFiRRE DA L

@ & & @

© 0 ® 00

La—FOEPT 4 — L FOFEMBIX2]ZSRELTIES,

*9°. "/lecture/powerSupply/powerSupp|yApp/DblZ & B MakefileZ T 5 14 42 TRIZE.
“#DB += xxx. db” LM EIN TS ITORDITIZ. ULTOSmSERALTLEEELY,
DB += powerSupply. db

F1-. "/lecture/powerSupply/iocBoot/iocpowerSupplyT 4« Lo kY IZ&H Bst. cmd

I T 43 THZE. “fidbloadRecords(...” LFBRINTLBITDRDITIZ. ULTD

MEEBALTLEEEW, 2L, uwserlEBEDI—H—R L LTS,
dbLoadRecords (“db/powerSupply. db”, “user=user, name=PS™)

15
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4.2.3. ERBZEELI—FOERK (D, @)
~/lecture/powerSupp|y/powerSupp|yApp/Db F 4 L% k1) IZ powerSupply.db &LVS
T7ANEERLTLESY,
powerSupply.db ZT T« X CHE., UT B LET,

record(ao, “ET_$ (user) :$§ (name) :SET_CURRENT")

{

}

field(DESC, “Set the current value”) # Description
field(SCAN, “Passive”) # Scanning Rate
field(VAL, “0.07) # Value

field(DRVH, “100.0”) # Drive High

field(DRVL, “0.07) # Drive Low

field (PREC, “17) # Display Precision

field(EGU, “mA”) # Engineering Units

field(FLNK, “ET_$ (user) :$ (name) : SET_CURRENT_RB PP NMS”) # Forward Link

record(ai, “ET_$ (user) :$§ (name) :SET_CURRENT_RB”)

{

field(DESC, “Read back set the current value”)

field(SCAN “Passive”)

field(INP, “ET_$ (user) :$ (name) :SET _CURRENT”) # Input Link
field(P R “ ")

field(EGU, A”)

BT, 77U —2 3 DEIL R (make) #4TLN, I0CZEESILT. L
A—FOBEZHELTHEL £,

AOWmRICT, LTFTDITY FZEETL. REDERREED)— NNV {E
FHRBELTLIESV L userlEBEDA—HF—RITEE|Z T3,
host$ caget ET_wser:PS:SET_CURRENT_RB

BRETEEEIMAICEREL TLEEELY,

host$ caput ET_wser:PS:SET_CURRENT 10
BREEED)—FNYIENEDELSITHE>TVEIDONZHERELTLZE
LY,

host$ caget ET_wser:PS:SET_CURRENT RB

16
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4.2.4 EFRMELI—FOER (. @)
powerSupply.db ZT 7« 2 THZE. RETHE-YICUTORRZEMLET,

record(calc, “ET_$ (user) :$ (name) : CURRENT")

{
field(DESC, “The current value”)
field(SCAN, “.1 second”)
field(CALC, “A+RNDM“) # Calculation (A is INPA value)
field(INPA, “ET_$ (user) :$ (name) :SET_CURRENT”) # Input Link A
field(PREC, “17)

}

record(ai, “ET_$ (user) :$ (name) :READ_CURRENT")
{
field (DESC, Read the current value”)
field(SCAN, “.1 second”)
field(INP, “ET_$ (user) :$ (name) :CURRENT™)
field(PREC, “17)
field(EGU, “mA”)

calcLa— F®MCALCT « —J)L FTIE, “RNDM” & W\SBMAERTEEY,
DEHIE, 0~1FETORDEHZES VT LISRIEHTY

ri

COEBRET, 42 3RAFICTFNYITLTHELEL,
UTDaR U FERTL, BAECEREZHEIEL TS,
f=fzL. userldBEDAI—HF—RITEFTHMZ TLZELY,
host$ caget ET_wser:PS:READ CURRENT
BRREME2MAICERTE L TS ZELY,

host$ caput ET_wser:PS:SET_CURRENT 10
BRENEDISIIZEILLTLEIDONZER LTI,
host$ camonitor ET_user:PS:READ_CURRENT

17
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4.2.5. ONJOFF R4 vFLa—FD#%ERK (B, ®)
powerSupply.db ZT 7« 2 THZE. RETHE-YICUTORRZEMLET,

record (bo,

{

}

record (bi,

{

}

T, UATFD&LSIZ0 TR LT “ET_$ (user)

field (DESC,
field(SCAN,

field(VAL,

field (ZNAM,
field (ONAM,
field (FLNK,

field(DESC,
field (SCAN,

field ZNAM,
field (ONAM,

(
(
field(INP
(
(

JILRZFEBIEL,

record(calc,

{

field(CALC,
field (INPA,
field(INPB,

EPICST—A R—REER L Z-5

“The power switch”)

“Passive”)

“0)

“OFF”) # Zero Name
“ON™) # One Name

“ET_$ (user)

“Passive

“ET_$ (user) :$ (name) :POWER_SW")

“ET_$ (user) :$ (name) :POWER_SW_RB”)

“Read back the power switch”)
")

“ET_$ (user) :$ (name) :POWER_SW™)

“OFF")
“ON")

INBZ4—ILFZEMLET,

“ET_$ (user)

EEBLFIEL &S,

:$ (name) :C

“B=1?2A+RNDM:0")
“ET_$ (user)
“ET_$ (user)

#
:$ (name) :
)

:$ (name

URRENT™)

If B=1,

POWER_SW™)

18

:$ (name) :POWER_SW_RB PP NMS™)

:$ (name) :CURRENT” @ CALC 7 1 —

random value is generated
SET_CURRENT™)

U= 3 DEIL KETL, 100
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4.2.6. ERDIEE

FIFEERKLEIOCLED L a— FiZcaget, caput, camonitora~<v> KTF74% XL
T, COBROEEHTERIIFEEICEMTHY . FERDOON/OFF & EFREDNKRTE Z1T
DEFTEELET,

UTNDaTY FEETL.BEROIBREDON/OFF DKRZRER L T FZE WL,
user FEENA—H—LBITEEMZ TLEELY,

host$ caget ET_wser:PS:POWER_SW_RB

RIZ, COERZONLTLSZSY,

host$ caput ET_wser:PS:POWER_SW ON

RIZ, BRMEZE 10mA [TERE L TLIZELY,

host$ caput ET_wser:PS:SET_CURRENT 10

BREZRE LERIC. RRICRAEDERENEDELSIZH O TLIDOMNEHERL
TLEELY,

host$ caget ET_wser:PS:READ CURRENT
BRENEDESICEELTVEIDONEZERLTIZELY,

host$ camonitor ET_wuser:PS:READ_CURRENT

ADIHEKRT, BREZE 20mA IZERTE L TLZELY,

host$ caput ET_wser:PS:SET_CURRENT 20

CDEE, camonitor [CKBEMNEDKSITEILT 2D EHERL TS ZELY,
%IZ. camonitora <Y RZCtrI+CICk YT IETL ALY,

< BINEE

BRICRBNHHBAICIE. UTOMELRELTAEL LS,
BEREH-BE, BBMIISFFIST 583 12LTEEL,
BREAND LFOBMEN T TREMBTE I LSITLTIESL,
Busyl kit (BFRMEAREMICES 5E TBusyE ¥ %) £RT La— REMR
LTLEEL,

19
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5. E=E 4: 0SS & BiBEEEDIER

5.1. BW

AEEB T, EOKSIT EPICS 10C 2R %ET H-ODEEEERT DN EFUE
T, ZITlE, BE 3 THERLEERD I0C #2ET5-0DE@EEERLET,
EE 3T, AVUFRTITo2¢Z W ICKYBEBADERMIZITASKLSICTLE
L&d. BARMICIK. UTOREZERLET,

> CSSOERAE

> OPIZ7AILDER. EITHE

CSSICDWWTDEFMIX[4]ESEB LTS,

5.2 TEVARFML—Y 3 Y

5.2.1. CSS Di2#E
UTFOIT Y RERFTL, 0SS ERBLTEEL,

host$ /opt/css/kek/3.2.16/css

File Edit Search CSS Window Help
&
Super e,

(&) e ét'fmnc-

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

4 0 i First St

What's New

Find out what is new
= ]

_

YIEIESFEX, LD Welecome E@mMNRRENFET , Workbench &Lv53 74 3
%9 1) v L. Workbench BIEIZHIYEZ TLFZELY,
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5.2.2. Preferences Mx%FE
EEITHERLIZIOC LDOLO—FIZ7IERTB=8. CSSD CA BT HEEE
FELEYT, CSSHOA=a1—&Y Edit—Preferences... —CSS Core—EPICS %EiR
LET,

|type filter text | | @ Please restart the applica...pply the changed settings (= ~ = ~ «
CSS Applications e ——
C55 Core : . . o
Auto-Complete @ Pure Java () INI (requires OS-specific binaries)
E-Mail Subscription criteria:
EPICS (® Value change () Archive Deadband change () Alarm state change
JAAS Authentication addr_list: |12?.255_255_255| — 127 255 955 255 E]\jﬂ
Logging - -
Process Variables [ Jauto_adde_ kst FrvI sy
General conn_tmo: [30.0 |
Help . beacon_period: |15.[} |

SBER. CSSDA=a2—KY File—Restart CSS %#IRL. CSS #HiesLFET,

5.2.3. AT Y FOERL
CSSMDA=—a—&UY File—New—General —>Project #:EIRL F7,
oo x4 FAIZ( powerSupply EAHB L. Finish Z#TLTLESLY,

Project

Create a new project resource. B

Project name: |powerSupphy |

fEERE L=y b+
[ Navigator E 2 —IZ
BrREND

Use default location
Location: | C:¥Users¥kekbcont¥KEK-CSS-Workspaces¥powersupp Browse...
Working sets

["1Add project to working sets

‘Working sets: Select...

4 [= powerSupply |

.project

Next > ‘ Finish | | Cancel ‘

702 x4 k&, Use default location D& AIZESNET,
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5.2.4. Y2 )L Pl DaE—
AOWRIZT, UTFDIATY FERTL, Y2 TIL Pl TJ7AILEEFEER LT
Jo2zy FRIZIE—LTLESLY,
host$ cd ~/CSS-Workspaces/Default/powerSupply
host$ cp /opt/sample/css_3.2.16/PSCsample. opi ./
OE—L# A5, Navigator Ea—THE I VY IPa30TFTFRAMAZa—&Y
Refresh ZXZ1TL %,

T~ Navigator @2 = 0O
G

4 =8 powerSupply |
|5 .project
g PSCsample.opi

5.2.5. 4> )L OPI Macro DZEHE
PSCsample.opi Tl&k. T4 XA T LA D Macro & L T$ (user) &£$ (name) REZE S TLY
x93, ZDMacro DIEITEIZERET H2LELAHY FT,

Navigator £ 2 — T PSCsample.opi &% 'Jv4 L. Open With—0PI Editor %#EiR
LEJT. RIZ. T4 RATL A D Properties Ea—d& Y., Basic—oMacros F7O/8F 4
DValuez2)vo LET,

AREETIE, Suser) DIEXFBEHHDL—F—4&. $(hame) DIEFPS & LFET,

st [ Properties &2 S
o : Property Value
— )
S S S S N S N [T prcery 4 Basic
Power Supply Controller e iy | Macros {Parent Macros} {user=user, name="pF.
o A'F’ wfnfa|#=2[a |5 | 5] Name
[ Widget Type Display
I
L L Edit Macros “
’ T ! Name Value
stz vm] e
777777777777777777777777777 ame PS
<Add> <Add>
Include macros from parent.
o it et s ot

CSS TIX OPI Editor M IF® Perspective NAZE SN TWLVET, CSSDA =21 —
& Y Window—0pen Perspective—0ther —0PI Editor Z:&{RL £,
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5.2.6. 4> 7)LOPI OET
CSSEEELDDPEH 1w L, Pl EZEFLTLEEL,

L CS-Studio = =
File Edit Search CSS Window Help
A8 R A - v D¥S @ 3 [100% W - =
Y | i OPI Runtime
i PSCsample.opi 2 =0

Power Supply Controller

o i | L R T N e A s
=

w[ o i
Read 50 mA Ezz: n ﬁ \’|| | I '
&M'MNHM|ﬁwﬂM

50.2

40,973
13: 22 0o 132 22 04 13: 22 06 13: 22 08 13 22 10
Time

|—I:‘I'7kekbc0nt :PS:READ_CURRENT ‘

kekbcont

Navigator E2—TOPI 7274 )L%EH2 ') v % L. Open Nith—0PI Runtime %
EBIRLTEEITTEET,

3. ;BE
'U'/7°)lx OPI TlE, Text BEDL VTN B4 Py FTHERIATWELT,
CSS Tl #IZE£EZL DI P zy FARESATWWEYT, T T, oD P x
v hEFERAL, a—YE) s T ZRALESEOP] ZFHITERLTHEL LS,

5.3.1. OPI Z 7 A LD
Navigator Ea—IZT. 5.2.3 TERL=TO Y b “powerSupply” ZHV ) v
2 L. New — OPI File ZZIRLZET,
OPI 7 7 A JL£ (& powerSupply & LET,
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EPICS ZE = XEEHM

4Ty FOEE

UTOEBEZSEIC, TNEADV 4Py FEBRELTLEEL,
FRYTSV4 2Ty MEIUTOREY TY,

me]| Text Input

LED
Boolean Button
Knob
Meter
XY Graph
ied powerSupply.opi 52 =0
| Palette b
| BT
y Power Supply Controller >Graphics @
& Arc
|
ol -] OFF g|w|w||@|@qp\$||q\@|§| |,>|| <1 Polyline
= g i Polygon
| a0 60 = ELR=ctangl
| 20 vy, 80 110 ectangle
- U\\\“ * Jrf;/flUU (= Monitors @0
| ’ 80 LED
§| ESD i Image Boolean
| 4[{. - .PD 340 Indl:ato;
| o ) 0.0 Text Update
- ~ 20 =
| 20 =80 0 —— (= Controls £
ol o of - 09:00:00 _ 09:00:00 (1 Action Button
| D’, ' lone [E Menu Button
100
|
|

A Spinper
Palette KUY Pxy b2 FSyH&FOY TR ET, BEARANIZOAD
Ty FEBETAHAIEMNTEET,
RERSEEWLO—FZ94 2y 7O T 4 DPV Name (ZERELE T,

1 Properties 2 ExE Y TI
Property Value
a Basic
Mame XY Graph
PV Mame ET_s(user):$(name):READ_CURRENT
Widget Type ¥ Graph

OPI Z/ERL# A =5, Ctr+SICKYRTFL. OPI ZRITLTHFEL &£,
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6. XE 5 SR LBIET D

6.1. B
AREETIE, LANSGPIBIZ EDA 32 71— A TEHRINT-HEZ LEPICSTRIET S
HEICODWTEEFLFET,
Z CTI&. Agilent 34410ABIE SR L BIET HEPICST—AR—X ZERKLE T,
Agilent 34410ABIFERRTIE, UE— b A2 7z —XAMEHINTHY. SCPIO
IUREFES-BERBNOTOYTS I UINAIEETT,
AEE T, LANA R Tz —X, StreamDevice[4] ZERALET,

6.2. ;@S
Z Z Tl agl34410AApp E WS ARID EPICS 7 TN r—a k.,
iocag34410A &LV S &RID 10C ZERLET,

6.2.1. ZZMEPICS 7 TV r—< a3 UERL
“/lecture/ag34410AF 4 L9 b 1) IZZEDEPICS I0CE RS 5 & CAMLIXLHET,

UTFDa<Ty FERITLTLSEEL,

host$ mkdir —-p ~/lecture/ag34410A

host$ cd ~/lecture/ag34410A

host$ makeBaseApp.pl -t ioc ag34410A
host$ makeBaseApp.pl —i -t ioc ag34410A

NbDAT Y RERTIHEITLY, ZDEPICS I0CAERLENET

6.2.2. TNARAYR—FDRELEHMERT
@ 7/lecture/ag34410A/configureT 4« Lo F1)IZ&H BHRELEASEZ =T « 2 TRAE.
“#SNCSEQ=$ (EPICS_BASE) /. . /modules/soft/seq” &Rk SN TULV\BITODRDIT
2. UTOSMTERAL TSN,
ASYN=/opt/epics/R314.12. 4/modules/asyn4-26
STREAM=/opt/epics/R314. 12. 4/modules/stream-2. 6
Zhlk. asynDriver U StreamDeviceMEZIZTA VA F—JILENTLVS
DM ZEEPICSEIL R R T LIZHZ 51=HTT,
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@ "/lecture/ag34410A/ag34410AApp/srcT 4 Lo kY (Zregistrar.dbd& LS 7
FAIWTHERLTLIESLY,
registrar.dod% T 7«4 2 CHE., UTZEABLET,

registrar (drvAsynIPPortRegisterCommands)

registrar (vxillRegisterCommands) # For Gpib
CCZTldiocsha<wy RE&EHELTWLWET,

@ “/lecture/ag34410A/ag34410AApp/srcT 4 L2 LY (2 BMakefilex T T4 A2 T
B E. “ag34410A_DBD+=base. dbd” LEFEHRETNTULLHITDRDITIZ, LLTDGHR
ERALTLIEEL,

ag34410A_DBD += asyn. dbd
ag34410A_DBD += stream. dbd
ag34410A_DBD += registrar. dbd

ag34410A_LIBS += asyn
ag34410A_LIBS += stream

6.2.3. Yo7 TO5SLDaE—
AEETIL, 6.2.4 £ 6.2.5 TEREAT 5 devag34410A. db & devag34410A. proto & LY

ST7ANLEUTOTA LY FJICHELTWET,
/opt/sample/epics_3. 14.12. 4/ag34410A
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6.2.4. EPICS T—A R—XMDERL
“/lecture/ag34410A/ag34410AApp/DbF 4« L' k1) [Zdevag34410A.db&LNS T 7 A

IWEOAE—LTLESWL, COT7MILDOHRFIEUTOLSIZHEY FT,
RAEEDFRAEL

@

@

®

record(ai, “ET_$ (user) :$ (name) :READ_VOLTAGE")

{

“Read the voltage value”)

field (DESC,
field(SCAN, “1 second”)
field(DTYP, “stream”)
field(INP,
field(PREC, “6”)

]

LYODEETAH

# Device Type

“@devag34410A. proto getVoltage $(port) $(A)”)

record(ao, “ET_$ (user) :$ (name) :SET_RANGE™)

{

}

Ly

field (DESC,
field(SCAN,
field(DTYP,

field(OUT,

field (FLNK,
field (PREC,

’

D

\

“Set range”)

“Passive”)
“stream”)

“@devag34410A. proto setRange $ (port) $(A)™)

“ET_$ (user) :$ (name) :READ_RANGE PP NMS™)

20

st L

record(ai, “ET_$ (user) :$(name) :READ_RANGE™)

{

field (DESC,
field (SCAN,
field(DTYP,

field(INP,

field (PREC,
field (PINI,

“Read range”)

“Passive”)
“stream”)

20
“YES™)

27

“@devag34410A. proto getRange $ (port) $(A)™)

# Process at Initialization
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EPICST—H R—REER LI A -5, "/lecture/ag34410A/ag34410AApp/DbIZ 3 %
MakefileZ T T« % TRZ. “#DB += xxx.db” LB ESNTULBITORDITIZ, LU
TOMBEBALTLZELY,

DB += devag34410A. db

2.5, A ka7 AILDER
“/lecture/ag34410A/ag34410AApp/DbT 4« Lo k1) IZ. devag34410A. proto& LVS5 2

FAILEIAE—LTLEESWL, ZOT77MILOFHFEFUTOELSICHY FT,

OutTerminator = CR LF; # Output terminator
InTerminator = LF; # Input terminator

getVoltage {
out “READ?”; # Send
in “%f"; # Receive

}

setRange {
out “SENS:VOLT:DC:RANG %f”;
]

getRange {
out “SENS:VOLT:DC:RANG?“;
in “%f";
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6.2.6. LAN (TCP/IP) ME&TE
“/lecture/ag34410A/iocBoot/iocag34410AT 4 Lo F Iz Bst.cmdEZ T T 42 T
FE. “#dblLoadRecords(...” LMIBINTULSITDRDITIZ. ULTOWMEEHAL
TLIEEEW, =20, wserddBEDI—H—HELTLZELYN,
epicsEnvSet (“STREAM_PROTOCOL_PATH”, “../../ag34410AApp/Db™)
dbLoadRecords (“db/devag34410A. db”, “user=user, name=ag34410A, port=L0,
A=0") # “A” is GPIB address
drvAsynIPPortConfigure (“"LO”, “192.168.0.20:5025", 0, 0, 0)

. LAN/GPIBZERT %
E5810Reboot (“192. 168.1. 101, 0) # Reboot E5810 (LAN/GPIB)
vxillConfigure ("LO”, “192.168.1.101”, 1, 1000, “gpib0”)

TNV T EFERT S
asynSetTraceMask (“"LO”, 0, 0x9)
asynSetTracelOMask (“LO”, 0, 0x2)

6.2.7. EJL K& I0CDEFT
“/lecture/ag34410A T4 LY FYICT, UTFDAI Y FERTL, 7TUr—2 3

VOEIRET-oTLEELY,
host$ make
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6.2.8. Agilent 34410A BIFE 2 DIRIE
FIFEERKLEIOCLED L a— FiZcaget, caput, camonitora~<v> KTF74% XL
E3
SEOZREIL. DCEEREDHALEL EDCBEEL Y ODERELXITVET,
LUTDav Y RERITL. BED D BEEENED LS ICHE>TLEDONZEHERLT
&V, =1L, user FEEDI—HF—LITEEFHMA TLZEL,
host$ caget ET_wser:ag34410A:READ_VOLTAGE
RIZ,. BEDDNEBEEL UV IONEDELSICHEH>TWVADMNZHERL T ZEL,
host$ caget ET_wser:ag34410A:READ_RANGE
RIZUDEEBEELYDHF IOVICERELTLESLY,
host$ caput ET_wuser:ag34410A:SET_RANGE 10
DCEELUVOZERELERIC.ERICHED ICEEENEDLSICHE->TLEDMN
THEELTCIESL,
host$ caget ET_wser:ag34410A:READ_VOLTAGE
DCEEMEAEDELSICELLTVEIONEZERL T,
host$ camonitor ET_wser:ag34410A:READ_VOLTAGE
ADIHEKRT, DCEEL VP F 100VIZEREL TS ZELY,
host$ caput ET_wser:ag34410A:SET_RANGE 100
CDEE., camonitor ICKHENEDKSIITEILT DN ZEHERL TLZEL,
E#&IZ, camonitor AT Y KZ Ctrl+CICk YT SHTL SN,

6.2.9. CSSIC&k HRIFETEDIEMK
HIFEER LTz 100 ZRIET D0 DEEEMR LTS,

Jopt/sample/css_3.2.16 T4 Lo k1)I1Z ag34410A. opi &£ LNS OPI 27 A4 ILA
HAEINhTWET,
ERDEE L WVNERR U115 8 1. ag34410A. opi ZR—RIZERLTAHAEL &S,
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6.3. {74% : asynDriver #{FHT 55
asynDriveZ{ERAT HHEIE. LTDKSI1ZCTAS S LT 74U (devagd4410A. ¢)
BRUEET 74l (devag34410A. dbd) %"/lecture/ag34410A/ag34410AApp/srcT «
L2 FUICHERLET, sEMIT0ZSBL T ZELY,
devag34410A. dbd

# device (Krecord type>, <link type>, <DSET name>, <DTYP name>)
device(ai, GPIB_IO, devAiTestGpib, “ag34410AGpib™)
device(ao, GPIB_I0, devAoTestGpib, “ag34410AGpib™)

devag34410AGpib. ¢

/* define all desired DSETs */
#define DSET_AI devAiTestGpib
#define DSET_AO devAoTestGpib

#tinclude <stddef.h>
#tinclude <string. h>
#tinclude <stdlib.h>
#tinclude <stdio. h>

#tinclude <alarm. h>
#include <errlog. h>
#tinclude <cvtTable. h>
#tinclude <dbDefs. h>
#tinclude <dbAccess. h>
#include <devSup.h>
#tinclude <recSup. h>
#include <drvSup. h>
#tinclude <link. h>
#tinclude <dbCommon. h>
#tinclude <aiRecord. h>
#tinclude <aoRecord. h>

#include <devGommonGpib. h>
#include <devGpib.h> /* must be included after DSET defines */

#define TIMEOUT 1.0
#define TIMEWINDOW 2.0

static struct gpibCmd gpibCmds[] =

{
/* Param 0 */
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{&DSET_AI, GPIBREAD, IB_Q_LOW, “READ?¥r¥n”, “%If¥n”, 32, 32, 0, 0, 0, 0, 0, 0},
/* Param 1 */

{&DSET_AO, GPIBWRITE, IB_Q_LOW, “SENS:VOLT:DC:RANG %I f¥r¥n”, 0, 32, 32, 0, 0
0, 0, 0, 0},

/* Param 2 x/

{&DSET_AI, GPIBREAD, IB_Q_LOW, “SENS:VOLT:DG:RANG?¥r¥n”, “%If¥n”, 32, 32, 0, O,
0, 0, 0, 0}
b

/* The following is the number of elements in the command array above. */
#tdefine NUMPARAMS sizeof (gpibCmds) /sizeof (struct gpibCmd)

[HEskkokkkkkkdskskokokokkkkk R skokokokk Rk skkokokok kR skkokokk kR kokokok kK

* Initialization for device support

* This is called one time before any records are initialized with a parm
* value of 0. And then again AFTER all record-level init is complete

* with a param value of 1.
sofsokokokskkk R skkokk kKRR sk ok koK kkkok sk ok kR kokskok ok kkokokok ok /

static long init_ai (int parm)
{
if(parm==0) {

devSupParms. name = “devTestGpib”;
devSupParms. gpibCmds = gpibCmds;
devSupParms. numparams = NUMPARAMS;
devSupParms. timeout = TIMEOUT;
devSupParms. timeWindow = TIMEWINDOW;
devSupParms. respond2Writes = -1;

}
return(0) ;

}

“/lecture/ag34410A/ag34410AApp/srcT 4« L k) IZd BMakefileZ T T 1 2 T
=, “ag34410A_DBD+=base. dbd” LEEBENTULLHITDRDITIC. LTOGRSEEA
LTLIZELy,

ag34410A_SRCS += devag34410A.c

ag34410A DBD += devag34410A. dbd

SDEE. "/lecture/agd4410A/ag34410AApp/DbT 1 LU k1) 128 Hdevag34410A. db
EITFT4ATHE, HKLI—FODTYP - INP(OUD) 74 —IL KZUTO&ESITEIEL
79,
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record(ai, “ET_$ (user) :$ (name) :READ_VOLTAGE”)

{

field(DTYP, “ag34410AGpib™)

field(INP, “#§ (port) A$(A) @0")

}...

record(ao, “ET_$ (user) :§ (name) :SET_RANGE™)

{

field(DTYP, “ag34410AGpib™)

field(OUT, “#$ (port) A$(A) @1

}...

record(ai, “ET_$ (user) :$§ (name) :READ_RANGE™)

{

field(DTYP, “ag34410AGpib™)

field(INP, “#§ (port) A$(A) @27)

33

# @<number> is Param number
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7. EE6: SNL 7055 LDOERK

1.1. B#
AEETIE, SNL TAT S LTIOERAEIZOVTEELET,
ZCTlx, EF2 CHERLI-EPICS 7 T ) r—a v ERALET,
S[EIE, “usertost:aiExample” EWVS5La—FZE=42L. 5.0 LTRU5.0%#
ATzEFITAYE—DERTRTDHITOTILEERLETS,

Init
3 A
Low v20 High
O State IZTEBRB LS < Z State ITER LS
AvtE—TFRTT D v<=50 AytE—TUFERTT D

userHost :aiExample D EH{E

—
o
)

VAL
S H DN W s Ot &0 9 0 ©
1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Time (sec)
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1.2. 88

71.2.1. SNL DIRIEE M ZEHRTE
“/lecture/myexample/configure T4 Lo F1JIZ& 5 RELEASE T 5« 2 CTHIZE.
“#SNCSEQ=. .. ” LEHBREINTULSITZEZ. UTONBICEZTBA T I,
SNCSEQ=/opt/epics/R314.12. 4/modules/seq-2. 2. 1

1.2.2. $o707095L0aE—
AEETIEK, 7.2.3 TEBAT B sncMyexample. stt EWZWS T 7 A ILELUTFTD T4 LY
FJICAELTULETY,
/opt/sample/epics_3. 14. 12. 4/myexample

7.2.3. SNL 7B 455 LDERK
“/lecture/myexamp|e/myexampleApp/srcT 4« L4 k1) IZsncMyexample. stt& LV 7

7AILZEFIE—LTLEEW, COT7AILDOFEFEILUTOELSIZHYFET,

program sncMyexample /* Program Name */

double v;
assign v to “{user}:aiExample”; /x v is value of {user}:aiExample */
monitor v; /% camonitor */

ss ss1 {
state init {
when (delay(3)) { /* wait for 3 sec */
printf (“sncMyexample: Startup delay over¥n”);
} state low
]
state low {
entry {
printf (“sncMyexample: Enter to state low¥n”) .
}
when (v > 5.0) {
printf (“sncMyexample: Changing to high¥n”) ;
} state high
}
state high {
entry {
printf (“sncMyexample: Enter to state high¥n”);
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}
when (v <=5.0) {
printf (“sncMyexample: Changing to low¥n”);
} state low
}
}

~/lecture/myexamp|e/myexamp | eApp/srcT 4 L& k1) [ZsncMyexample. dbd& LNS 7
FAIWEERL, FEZLUTOLSIICLTLEELY,

registrar (sncMyexampleRegistrar)

“/lecture/myexamp|e/myexampleApp/src T4 L2 kUIZH 5 Makefile 2T T4 %
THIZE. “ifneq ($(SNCSEQ),)” LEMBEINTNBITORDITIZ, ULTDGHMEEHEA
LTLESLY,

sncMyexamp|e_SNCFLAGS += +r # Compiler option
myexample_DBD += sncMyexample. dbd
myexamp | eSupport_SRCS += sncMyexample. stt
myexamp | eSupport_LIBS += seq pv

myexample_LIBS += seq pv

2.4, EJLREEST

32 ARMKRICT TV r—avEEILRL, ICEEBL T ZELY,

ZhEE, "/lecture/myexample/iocBoot/iocmyexample F4 L4 FJIZdH B st. cmd
I T 4% TRZE. “fiseq sncExample...” LEBREINTLBITORDITIZ. LLFD
BEEFBALTLESN, =1L, useriFBEDI—HF—LZELTLEESLY,

seq sncMyexample, “user=wuserHost”

RIDIEERT “userHost:aiExample” % camonitor L. fENZEILE EHIZSNL T
OJSLREDESIZHELTVWSEIONEHERELTHEL &£,

iocsh E T DD a~<w > K (5l : seqShow, seqChanShow. seqStop &) %
HLTHFEL LD,
UTDa<TY RIckY, SNL TOT S LDREZERT L ENTEET,

> seqShow sncMyexample
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8. ftixk
Z CTl&. SuperKEKB 12#13% EPICS 10C MBISMAICRAT 21EMERNL
F7

EPICS version
R3.14.12.3 (compactSA xthxkR)

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

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

EPICS 7 TV r—2 3 v DR—RXF4 LY RV
/cont/epics314/app/KEKB
- JL—TTFT4L2 kY (4l:BT. MG, RF, VA, CO %)
- A& ITTA4LY M) (BITL—TDRY) —I2&B)

Bl) #EITIN—TDT 4 LY L) (CO) IZ panda &ULV5ARFID 10C ZVERLT

SFIEF.

1. /cont/epics314/app/KEKB/CO/MDFIZpanda & WLNST 4 LU b ZERT
%)

2. panda 57« L% b 1) NT makeBaseApp. pl 2E179 %
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