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Abstract : without any programming.

MADOCA-to-EPICS gateway has been developed for easy and rapid We have applied the gateway to the Libera Brilliance+ installed in the
integration of EPICS-ready devices into MADOCA, the control software SPring-8 storage ring, to be evaluated towards the SPring-8 upgrade
framework for SPring-8 and SACLA. MADOCA uses equipment control project. In addition, it has been applied to the Libera Brilliance Single

software called Equipment Manager (EM) in the device control layer. The Pass and Spark (installed in beam transport line), and the Libera Spark
MADOCA-to-EPICS gateway is implemented as a general-purpose EM to and Cavity (installed in SACLA). The gateway is helpful in minimizing the
handle EPICS IOCs. The gateway consists of EM functions that interact installation time and effort even for the different platform (CPU and OS)
with 10Cs using Channel Access (CA) protocol corresponding to EPICS devices. We will report on the development and advantage as well as the
commands such as caget, caput and camonitor. We can build the performance improvement of the MADOCA-to-EPICS gateway.

gateway for the target EPICS device by editing the EM configuration file,

Development of MADOCA-to-EPICS Gateway

4 Purpose € MADOCA : Message And Database Oriented Control Architecture )
« Easy and rapid integration of EPICS-ready device into MADOCA. )

> Message-driven client-server model control framework

Design Policy > Standard control system at SPring-8 and SACLA

- General-purpose EM functions based on EPICS CA protocol. @ EPICS : Experimental Physics and Industrial Control System

« Built the gateway EM by editing the configuration file > Client-server model and publish-subscribe model
without any programming. » Use at many accelerator facilities

Development
« EM functions corresponding EPICS caput/caget/camonitor.
> pull-type data collection from host computer

» Avoid overhead problem of CA access by storing connection status.
» first time : 30 ms/record > second and later 1 ms

Prototype of extended Gateway for faster data collection
« EPICS can distribute data from I0C by pub-sub - speed enhancement

» CA operation replace by callbacks and subscriptions.
» Store PV data in ring buffer memory

> 10Hz data collection with 1000 sianals « Asynchronous data collection using callbacks function
9 Example) Buffering data at 60Hz trigger period by 60 times, and read 1Hz.
EPICS ADOGCA > Readout test using simulator : Achieved 10000-elements array data collection at 50Hz.
MADOC
-to- . . Prototype scheme of extended Gatewa
MADOCA-to-EPICS Gateway Example of EM configuration file _ TTORYRESSEMe VY
EPICS Ready Device | | Operation Terminal | | yremmimesioiex =" " S——
EPICS-IOC | caput $P:$B:off x 10 t {S}/put/***_ off x/10 GUI EPICS-EM function EPICStPVname Tir:eout S Em_data,
C Capu ! ! ! = sr_mon_libera_l:bpml:off x 1.0 Initialize processes EM megpack
OK EM *x% off_ x/put/{S}/OK ; - o ca-contex_createl) get()
| | | e . epicsThreadCreate() 5:;2.: -
caget $P:$B:off x {S}/get/*** off x/data a ack_arrayint32 sr_mon_libera_l:bpml:tbt:adc_mask 1.0 read PV list otc...
C; Cgﬁﬂet [ [ string oo U function T EPICS- ca_create_channel() | msgpack func. T
10 *x% off x/get/{S}/10 “EZQZE' e _camonitor_msgpack_srrayintdz priist_cod.txt 1.0 (0 10C ca_create_subscription()
camonitor $P:$B:sa.X (5}/get/ ! . Id/ ‘ack en_ontl_epics_ret_string EPICS PV list Accumulation count — |copyData
. * %k % O allocate
Trigger& §P:sBlzsa.IY CRopiter ° - p\ L sa-Xll, : - %‘?m =B
> EM =7 sa.v(l, oy sy TN fencions [l — :
m unpack < mon_1ibera_1:bpu1 sa.sun i memory for each PV data :
\ . em_dev_terminate() : free memory and clear CA channels. ﬂ
Applications
( Evaluation system toward the SPring-8 upgrade project \

Libera Brilliance+ MADOCA-to-EPICS Gateway
(monliberadev-c34-t) (moncntlibera-c34-t)
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DC1 L 0.1Hz : Fan, Temp

T EM2 .
X \\’[ bCc2 } - 1Hz : gain, phase EM4 : single pass by GUI
S D3 | 10Hz : COD data EMS : Fast Acquisition by GUI

Measurement and EM3 EMBG : control by GUI
Control Interface \ Operator Console
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EM1, DC1 : 0.1Hz platform status
EM2, DC2 : 1Hz platform status
EM3, DC3 : 10Hz COD Data
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DC : Data Collector
EM%MS Feray Data: Get by messaging Data collection process of MADOCA ||

em_cntl_epics_camonitor_msgpack_arrayint32
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Libera Spark/CavityBPM L‘ppc,"e,-g,J ) 1Hz : Signal amplitude,,, t _\:> = ‘M)\ Linux Server
> CPU:ARMV7 v MGl in Libera Brilliance Single Pass csPI Injection Syne Data ¢
» OS:i-tech Linux ‘Control Interface ) | | > CPL.J : Intel I;?ggara(r)rz:;nl::‘ tsayr?;ecr; EM2 B T (] ) EM
¥ = |er@,/ Array data : file dump > 0S:Ubuntul0 > ™ EM3 DC3 |- [Temporary datal SSBT
| _ ’0%0:\“ em_cntl_epics_caget_waveform @’ """ —_— P EM4 DC4 }/
L MADOCA I ! [ em_crElTpiw_caPut/e:fcrf'?_eet;g’_ﬂgzz > Libera Spark T = EM5 DC5 SiEE OliE
fai TIVvT e (<)
Include SACLA synchronous dati‘ alc:-wsmon‘ | VME jmam‘pt reg. board >  CPU: ARMv7 b Spérk @ EM6 —me
rigger > OS:i-tech Linux - Lo
Apply for MQTT-based EM and MDAQ SPring-8 SSBT Stripline-type BPM
to test new system
Libera CavityBPM MADOGA-to-EPICS G < oB - Gateway apply for several type of BPM signal processing systems
mQ@—~ » Libera Brilliance+ , Libera Brilliance Single Pass, Libera Spark, Libera CavityBPM
Cwe [, + Minimizing the installation time and effort for the different platform (CPU, OS) devices
Measurement and \‘ eem_cntl_epics_caget_waveform | . . . .
K MOTTEM | OpstorCorsl | - Realize 10Hz data collection with 1000 signals

Conclusion :

» EPICS-ready devices can be integrated easily and rapidly in MADOCA. » We achieved installation with minimum time and effort for three
> Solved the overhead problem of CA access by storing connection different platforms.

status and realized 10Hz data collection with 1000 signals. > We successfully created a prototype of asynchronous data collection
> We applied control and data collection to eleven BPM signal processing for speed enhancement such as collecting 10000 array data at 50Hz.

system, Libera, installed on SPring-8 and SACLA.



