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Abstract

We have developed the MADOCA-to-EPICS gateway for easy and rapid integration of EPICS ready devices into
MADOCA, which is a control software framework of SPring-8 and SACLA. MADOCA uses equipment control software
called Equipment Manager (EM) in the device control layer. The MADOCA-to-EPICS gateway is implemented as a
general-purpose EM functions to handle EPICS IOCs using Channel Access (CA) protocol. Previously, there was a limit
to the data collection rate due to the overhead of about 30 ms per access coming from CA reconnection processing.
Therefore, we modified the gateway to avoid the CA reconnection and realized high-speed data collection by reducing
the overhead to 1 ms or less. We have applied the gateway to the BPM processing system, Libera Brilliance+, installed
in the SPring-8 storage ring for the evaluation towards the SPring-8 upgrade project. In addition, it has been applied to
the Libera Brilliance Single Pass and Spark installed in the SSBT beam transport line, and the Libera Spark and Cavity
BPM installed in SACLA. The gateway brings us the benefits to minimize the installation time and effort even for the
different platform (CPU and OS) devices.
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Figure 1: Scheme of MADOCA-to-EPICS gateway.
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Table 1: EM Functions of MADOCA-to-EPICS Gateway.

Type EM functions

caput em_cntl_epics_caput_char.c

em_cntl epics_caput_double.c
em_cntl_epics_caput_int.c
em_cntl_epics_caput_arraydouble.c

em_cntl epics_caput_arrayint.c
em_cntl_epics caput_msgpack arraydouble.c

em_cntl _epics_caput_msgpack arrayint32.c

caget em_cntl epics_caget.c

em_cntl epics_caget waveform.c
em_cntl epics_caget msgpack arraydouble.c

em_cntl _epics_caget msgpack arrayint32.c

camonito
r

em_cntl_epics_camonitor msgpack arrayint32.c
em_cntl_epics_camonitor_msgpack arraydouble.c
em_cntl_epics_camonitor msgpack wfmarrayint32.c

em_cntl epics_camonitor msgpack wfmarraydouble.c

return em_cntl_epics_ret_string.c

em_cntl_epics_ret_clock.c

PASJ2017 TUP102

W& (A% Linked list X2 CERAF3 %, EM BA% D5 [k
LTCLa—RBMERnzBRBIiZV AN O a—R4 LB
L CUANITAFTEL WG A IZIE CA Bt LBE D 1%
ICFDEREIBINT D, VANMT static 2L TESL
THEY, LRI CHOERITERESND,

ZHUZEST EM BEETHIO CLa—RNE IS L
XN FETHEEA-IVFREE D DD 3, 2[8] B AR 1R
VR LA FICHIB A2 N Taz, 2o BICky,
ROEFTYH | BEETHSMICEYT —ZIUEN AT
HEETR Tz,

3. BPMESREIRXTL~DER

SPring-8 L T' SACLA T, Libera Brilliance+,
Libera Brilliance SinglePass, Libera Spark, Libera Cavity
LW T HEFINED D BPMAE B LB AT A A LTz,
INBDT NARZIFR A= — OB TIEH D78,
AR IRDENELY CPU R 0S BRRY, 212
EPICS I0C BXUBAFEFv ARSI TS, 10C &
FEPICEHET Ty b7+ —5 L TEIET S EM ZBA%
TH8%G . ZALEIUC MADOCA BRFBRBE% Wi 972
BN 2 DIER & 57 1730303573 EPICS YEHLT
INAARTHDHTEETENL TMADOCA-to-EPICS 77—k
=AZEM T HILT BAETORHIETT )% i/ NR
(2B LI TEL,

3.1 SPring-8 &fV>7 COD HIE7Ffi i Libera

SPring-8-I1 (Z[f]iF7= BPM {5 SALELS 2T LA
DU EDIT Libera Brilliance+[5] 3& 5, 2D — A
55 AW MEREREA O 723D 1T SPring-8 #AEY 7~
X L . MADOCA-to-EPICS 7" —hV = A Z i FI L T
MADOCA s AT L1 IRIA AT,

Libera Brilliance+ % Intel 53¢ CPU (Z Ubuntu Linux
AL TS, Y7 =T 13O0 DR EIZ 37T
Y, —13 MCI (Measurement and Control Interface)
ZWMLUCHETHZENTES, /2, MCL Z4r L7
EPICS-1I0C »MEfk&i T %, MADOCA-to-EPICS %
—h =A% 5# LT, EPICS-IOC % COMflfH &L 0T
— X UNEE R % Figure 2 DIHITHEEE L /=,

22 CA H5tA — S~y R OfifH

MADOCA-to-EPICS 7" —hr7=A® EM BA¥iL 1R
FAT CTEA-IVRREED D, caget EM BE%A VT 5
DIF BEBDIKUIEE T HERDOINEL — MR N AL
Tz, BIZIE 100510 DOE 5% | BEYTHR&ET2
TWERHLD, INET- T ONRRNETH-7-, EM B
3 caget v REN—AELTWWAIZ, ] CA B2
o7 — X UG CA YIS T 9 AHARTH D, HhL
I AU B DA LT2EZ A, CA OB AL
IZBWT 1 77 ERHT20 30ms F2E DA —/ S~y R34
CCWAZENS M oTz, 2T, CA B0 &1TH
T aA—=R~D AN EITIINCH BT HIETT —
LD @bz X 57,

CA Bt DU ZITHOIR NI EHL T 572012 CA =
X7 NEREARTET D, CAaARTa iRk T D%
\Z5-2 5415 Channel ID %% ¢ PV (Process Variables)

Libera Brilliance+ MADOCA-to-EPICS Gateway
liberadev-c34-t) (moncntlibera-c34-t)
EM1 «
DC1 0.1Hz : Fan, T
EPICS-10C |~ e “cren feme
\l\]\ DC2 1Hz : gain, phase
MCl j\ —_~bcs 10Hz : COD data
M t and EM3
L c:?\?r?m:d::s D, ; Operator Console
. EM4 ———
'J‘ L \'::'_ B-'ﬁ = EMS ‘Array Data : Get by messaging
I em_cnt_epics_camonitor_msgpack_arrayint32

Figure 2: Scheme of control and data acquisition for Libera
at SPring-8 SR.
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e EMI, DCI1: 0.1 Hz status, clock

e EM2, DC2: 1 Hz maxadc, gain, phase

e EM3, DC3: 10 Hz, Slow Acquisition (SA),COD
e EMA4: Single Pass (SP) data by GUI
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e EMS: Fast Acquisition (FA): 10 kHz, 128 kpt (10 sec)

e EM6: ADC, TBT window, PM data
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Figure 3: Scheme of control and data acquisition for Libera
at SPring-8 SSBT stripline.
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Figure 4: Scheme of control and data acquisition for Libera
at SACLA.
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Figure 5: Scheme of extended MADOCA-to-EPICS
gateway.
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