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Design of the Control System

Requirements
SACLA to be used as a full-energy injector for the
SPring-8-ll
o Dynamic aperture will be narrower than that in the

current SPring-8
We can not use existing injectors

o Save a operation cost, because SACLA is always
running for user experiments independently from

SPring-8-l
Enable operation by SACLA users experiments and
beam injection to SPring-8-Il in parallel

o SACLA has to control the beam energy and peak
current on a bunch-by-bunch basis



Schematic view of SACLA/Spring-8
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Design of the Control System

We keep a concept of the MADOCA

Message oriented communication with S/\VV//O/C
style syntax

RDBMS for a parameter database

Distributed control system with the network
We redesign the framework by using a
modern Information Technology

Many Core CPU with multi-thread

MQTT

OSS — MariaDB & Cassandra
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Software Framework

Use MQTT(MQ Telemetry Transport)

Lightweight Publish/Subscribe messaging protocol

Topics are using a slash (/) as a separator
o Same as MADOCA message

Reliable communication with QoS, retain and will
EM(Equipment Manager) as an only process
at a boot-up

Implemented with multi-thread
Shared memory to communicate between processes



Software Framework

Use Cassandra for OnlineDB, MariaDB for
ArchiveDB and ParameterDB (TUBPAO3)

Data acquisition process, called MDAQ
Point data with fixed acquisition interval
Point data acquired by triggered event
One-dimensional array
Two-dimensional array

MDAQ has a keep alive function to report
MDAQ status to parameterDB



Device Controller
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Device Controller
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Device Controller
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Software Framework

Bunch-by-Bunch basis, beam parameter
control with Reflective Memory

Master controller distribute a parameters to
Lowlevel-RF system and kicker magnet

Pattern consist of 60 rows correspond to the
parameter for 1 sec

System has to receive last, present and next
parameter



Schematic view of SACLA/Spring-8
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Software Framework

Bunch-by-Bunch basis, beam parameter
control with Reflective Memory

Master controller distribute a parameters to
Lowlevel-RF system and kicker magnet

Pattern consist of 60 rows correspond to the
parameter for 1 sec

System has to receive last, present and next
parameter



Schematic of parameter control by Bunch-by-Bunch basis
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We start a operation with bynch-by-
bunch basis

30Hz for BL2, 30Hz for BL3
Beam quality of BL2 is same as BL3

shared memory
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Equipment Control

Use MTCA.4 for high speed digital signal
processing (TUPHAO081)

We will replace the SR A-st lowlevel-RF system to
the fully digital feedback system in March 2018.

Use PC and PLC for slow control
Reduce the amount of wiring, EtherCAT as a
remote /O system (TUPHA148)

We already started to use the EthetCAT for the kicker
magnet control

We will use stepping motor control and position
readout of insertion device in March 2018

Fully digital controlled magnet power supply using
EtherCAT is under development
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Status of the Project

Started to design the control system in 2016 to
meet the requirement of SPring-8 upgrade

Replace the Dedicated Accelerator for BL1 in
summer 2017
Control system is working well since the replacement

We will replace the control system of SPring-8
in March 2018 and that of SACLA in summer
2018

We will start a the injection from SACLA to
SPring-8 in March 2019



Schematic view of SACLA/Spring-8
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Status of the Project

Started to design the control system in 2016 to
meet the requirement of SPring-8 upgrade

Replace the Dedicated Accelerator for BL1 in
summer 2017
Control system is working well since the replacement

We will replace the control system of SPring-8
in March 2018 and that of SACLA in summer
2018

We will start a the injection from SACLA to
SPring-8 in March 2019
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In Japan there Is a project to
construct a new light source which
will perform emittance around 1

nmrad with beam energy of
3GeV ...



Good News!!

MEXT requested a budget of design and
R&D for new light source to the MOF

We are waiting to be approved the budget
A decision will be make at end of this year

We will propose the new control system for
the light source and we hope to be selected

MOF : Ministry of Finance
MEXT : The Ministry of Education, Culture, Sports, Science and Technology



Summary

We redesign the control system for the SACLA
and the SPring-8 / SPring-8-1l
Cassandra for onlineDB
MariaDB for ArchiveDB & ParameterDB
MQTT for messaging
MTCA .4 for high speed data, PC and PLC for slow
control and EtherCAT to reduce a wiring

We succeeded in replacement the control system

of the dedicated accelerator for BL1 in summer
2017.

We will replace the control system of the SPring-
8 and SACLA in summer 2018

We will use this control system for SPring-8
upgrade, called SPring-8-I|
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