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Overview of RIBF(1/2)

RIBF = Rl Beam Factory Project

AVF
RILAC2 1o

Four Ring Cyclotrons, two linear accelerators and AVF cyclotron.




Overview of RIBF(2/2)

* Variable heavy ion beams have been provided for experiments.
* From helium (4He) to uranium (238U)
* Past results are
« 238U, 148Xe beam < 345MeV/u.
* 40Ar, 48Ca, 70Zn, 86Kr beam < 400MeV/u.
* 4He, 14N, 160 beam < 400MeV/u.

* RILAC stand-alone mode have been provided
* 48Ca, 27Al, 70Zn, 58Fe beam < 6.0 MeV/u.
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Control System for RIBF

Distributed Control System using EPICS

RIBF control system covers
Magnet Control (~1000) Centralized
-Beam Diagnostics (~400) System
ECR lon Source Control
Vacuum Control
Beam Interlock System
*Monitoring System
Other Services
*Operational Log System
-Data Logging System
*System management
-Alarm System

EPICS Applications Serv

-

FTP server
EPES Io;se

EPICS base

Stand Alone Control System
*RF Control
 Radiation Management System
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Advantage of Web Application

* Web Application has many advantages.

* Software Usability - YV-Xo
ﬁ « Web Browser is Only necessary (Win, Linux, Mac) \& <
* For example IE, Firefox, Chrome, Safari, Opera @ O
* Availble over the firewalls ’
* Because Web is a standard protocol for Internet.

=/ | * Software Portability

— * Not only PC, but also Mobile, etc E‘

* Low development cost

e Java,C GUI application are costly work.

% * Web development is easy compared with Java,C.
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Monitoring System(1/2)

Realtime beam transport monitoring system
— Beam Transport Map

— LabVIEW-based application
* NI LabVIEW has Web publising feature.
« Shared with Operators, Experiment users, and Accelerator Scientists.
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Monitoring System(2/2)

Commercially systems are used via Web in operation.

("] Remote Front Panel - Mozilla Firefax
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* Network Camera (Sony) e —— B ——
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Data Logging System (1/4)

Data Logging System = Data Archiver

In RIBF operation, MyDAQZ2 is used for Non-EPICS-based system.

8

— MyDAQ2 is a simple data logging and display system.

— Initial development at Spring-8

— The Data is stored in MySQL-based database by sending simple message via TCP/IP.

— Web Application is used to display the data.
— Data logging cycle is about 1 sec ~ 10 sec.

Maon-EPICE System

TCPIP

Send DATA % g

~

Received

DATA ' .I Q
&
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Data Logging System (2/4)

Custmized MyDAQ?Z2 is also used in RIBF(1)

— JavaScript chart has advantage of multiaxis data.

Gnuplot Chart
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Data Logging System (3/4)

N
Custmized MyDAQZ2 is also used in RIBF(2).
— Visualization of realtime update is shown by Adobe Flash-based chart
Gnuplot Chart | % Login complete - Webl x MyDAQ2 Combination = x | [€] Untitled(1):Untitled - C x | [ ribfcas-db3.ribf.local/cc x ribfeas-
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Realtime update like Strip Chart
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Data Logging System (4/4)

Data Logging System for EPICS (Channel Archiver)
* This Viewer application is developed with Adobe AIR.

0000000

0000000

0000000

UUUUUUU

nnnnnnn

0000000

UUUUUUU

EM

FERET FETOA

© Adobe AIR is used for desktop
application, but the data transfer
uses HTTP method.

Diatabase

\Web Server

11
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HML file




Management (1/4)

Beam Status History
— Visualization system for beam service time.
— Beam Availability is an essential factor for performance of facility.

— Beam service time is measured automatically by Beam Status History.
* Previously, handwritten log note book was used.

System Design of Beam Status History
— As event signal, faraday cup statuses (set or out) are used.
— The events are stored into MySQL-based database.
— Web application is used for the interface.
— The Web applications are developed EPICS Application | |Faraday Cup Status

with JavaScript chart library and JQuery. ® r({
Event signal

Web browser

& jQuery

write less, do more.

Applications

12




Management (2/4)

Web application for Beam Status History(1)

L}?T‘l’jb(E) EE(E)-ﬁ’:ﬁ(!) RBE(S) Fwo<—4(B) Y—IL(I) ~NLZ(H)
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BEAM ON TARGET

VER. 2.2.1

RIBF

AVF

RILAC

RIBF
AVF
RILAC

[ et

RIBF config

AVF config
RIBF/AVF course
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Management (2/4)

Input Comment

(Not Automatic)
el

Web application for Beam Status History(1)

User

10:571CBIS: BRPS_PRIMA IS, BISTE! ) 2wk L T LR
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Management (3/4)

Web application for Beam Status History(2)

15

Beam-On-Time Ratio

20144 06H
© 900000 "00000DODO
47.1% T7% 94.2%92.8% 33.5% 2.6% 44.6% 36.2%53.2% 52.2% 59.8% 32.9%

oy X o Y o R o Rz Rz Lo Rl o5 R oo R or R s oo X o0)

56.8%74.7%90.5% 86.4%76.9% 73.8% 90.4% 26.4% 41.7%86.2% 88.4% 57% 74.5%91.6%
T We can check the Beam Availability
more easily than before.

Total Beam Service Time (sec)

Beam Service Time
] Beam Availability = —
- Beam Request Time
-

o

o Total Beam Service time (second) in 1 day are shown by bar chart.

117
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Management (4/4)

Web application for Beam Status History(3)

We can check the accelerator's

Ratio in cause of beam-off conditions more easily than before.
“ : 00 00OOOD
30.6% 44.4% 30.2% 3 S
ODDDE DOODOOODODD
P )

Beam-off time are calculated by input comments.

Prev Next

Percentage  Cause of Beam Off (2014-10-20) +pe Trigger 5t b
ONFH])
W User | 3064 sec )
Auto generated: Keep beam-on-target.

M| ACCs { 11737 sec )

| RILAC fetc (0 sec ) ’ ACCs
I RILAC/RFDWN ( 0 sec ) U wmu) Accs
Bl RILACZ/etc ( 0 sec ) 28 FRC/RFDWN
Ml RILACZ /RFDWN ( 0 sec ) )23 SRC/ete
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45 FC_GO01b ACCs
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e 34 FECIL) SRC/RFDWN
B FRC/RFDWN ( 1247 sec ) 15 FRC/RFDWN
W s [y See) ):20 RRC/RFDWN

B/ IRC/RFDWH { 62 sec )

427 FC_GO01b JEF-Yelet )
SRC/ete ( 246 sec )
h-11 FC_GO01b User
SRC/RFDWH { 2016 sec )
Bl Others (0 sec ) FC_GO01b User
R 1 KEN
iISHINA
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Operational Log System (1/2)

In case of RIBF operation, “Operational Log” logs
when operators changed device's status.
— Magnet PS DAC operation
— Vacuum operation

— RF operation
— etc

Difference of the Systems

Data Archive System Operational Log System
b
R t
eques : — “%ration
Database /b Event ZF. P
Data
Database /b

Data

Polling Access Event Driven Access



Operational Log System (2/2)

Web application for Operational Log

= |E

WebMailer % | [ Operationlog by Bootst: x '\ Bl BTmap: RIBF Beam Tr= x

C # [ ope_log.ribf.local/operationlog_v1.1/php/magnet_ps.php?key=ribf_operationlog&start_time=2014-10-21_13:00&end_time=2014-10-2 5

5 PO S Login to WebMailer [ bbm-k.jp - Pukiwiki @ webt—/GEISEF - A [linux-users:1062— ([) Fw hTJ—#412%  §F Snort i Home Page - Index of ffiles [ SIS =SmMED--

OPERATION LOG

- © Search by EPICS PVs (ALL list) x
[EE3 Magnet PS OPERATION 2014-10-21 13:00  camac  nom [ Farest P
MAGNET PS SEalch
« - 12 hours 12 13 14 + 12 hours »
BT
|  vacuum ©Control Device @) v DATE: 2014-10-21 13:00 ~ 2014-10-21 14:00

© Search by date (Course list)

“ il
@5 HvPERAVEETB

ECRIS
) 226 RILAC2-RRCFRCRIBF

INTERLOCK
DALL v
STRIPPER DAC 13:00~ 13:10~ 13:20~ 13:30~ 13:40~ 13:50~
CONTROL 2014-10-21_13:00 EH
ALL (Raw) F_MOF = 1a~1.4 = = = =

s R_MOF - 16165 - - - -
RRE S_P05 = = 477502 ¥ e = S P05 HISTORY

AN 13:21:39 DAC 5.0200 [A]
RILAC 13:21-40 DAC 5.0100 [A]
B 13:21:40 DAC 5.0000 [A]
e 13:21'56 DAC 4.9900 [A]
13:21:56 DAC 4.9800 [A]

13:21:57 DAC 4.9700 [A]

© NIOPSOPE 13:22:07 DAC 4.9600 [A]

« 2014108 - 13:22:07 DAC 4.9500 [A]
HH Xk k&x£+ 13:22:07 DAC 4.9400 [A]

12:3:4
56 7 8 910M

13:22:08 DAC 4.9300 [A]

13:22:17 DAC 4.9200 [A]
1213 14 15161718 g 5
1320.22232425 13:22:18 DAC 4.9100 [A]
2627 28 29301 13:22:18 DAC 4.9000 [A]

13:22:18 DAC 4.8300 [Al




Operational Log System (2/2)

S P05 HISTORY

Web application for Operational Log 13:21-39 DAC 5.0200 [A]
13:21:40 DAC 5.0100 [A]
13:21:40 DAC 5.0000 [A]
56 DAC 4.9900 [A]
13:21:56 DAC 4.9800 [A]

h_f, Login to WebMailer % | [ Operationlog by Bootst: x '\ Bl BTmap: RIBF Beam Tr= x

| € C f [ ope_log.ribf.local/operationlog_v1.1/php/magnet_ps.php?key=ribf_operationlog&start_time=2014-10-21_13:00&end_time=2014-1
B PO S Login to WebMailer [ bbm-k.jp - Pukiwiki @ webt—/GEISEF - A [linux-users:1062— () Fw hTJ—412%-  GF Snort i Home Page - Index of fliles [ $iSE=SME0 1321

OPERATION LOG

RIBF " [E3 Magnet PS OPERATION 2014-10-21 13:00  CAMAC  NDIM ) rest oem O SenhiyE SRR 13:21:57 DAC 4.9700 [A]
i «-12 hours | 12 13 14 | +12hours » 13:22-:07 DAC 4.9800 [,l':'-,]
VACUUM @ Control Device « DATE: 2014-10-21 13:00 ~ 2014-10-21 14:00 N o T i

1 _': 4 © Search by date (Course list) -I 3 22 DT.-‘ jAL- 4.9599 [A]
ECRIS it @5 HvPERAVEETB 5 H
- @ 226 RILAC2-RRC-FRC-RIBF 13:22:07 DAC 4.9400 [A]
INTERLOCK

DALL v
SHERRAE: DAC 13:00~ 13:10~ 13:20~ 13:30~ 13:40~ 13:50~ 2:08 DAC
CONTROL 2014-10-21_13:00 = 13:22:08 DAC 4.9300 [A]
ALL (Raw) F_MoF = ~1.4 = = = = e :
: - ¥ 13:22:17 DAC 4.9200 [A]

R_MOF = 16~1.65 = — = —
13:22:18 DAC 4.9100 [A]

AVE 13:21:39 DAC 5.0200 [A] 13:22:18 DAC 4.9000 [A]

ey
RILAC 13:21:40 DAC 5.0100 [A]

O N N R N TR N

13:21:40 DAC 5.0000 [A]
_ } 13:21:56 DAC 4.9900 [A]
PostgreSQL

13:21:56 DAC 4.9800 [A]

13:21:57 DAC 4.9700 [A]

13:22:07 DAC 4.9600 [A]

When, What y and HOW |S the Operatlon ? 13:22:07 DAC 4.8500 [A]

. . 13:22:07 DAC 4.9400 [A]

Almost operations are logged and displayed. 15:22:03 DAC 43300 4
13:22:17 DAC 4.9200 [A]

13:22:18 DAC 4.9100 [A]

13:22:138 DAC 4.9000 [A]

13:22:18 DAC 4.8300 [Al




Operational Log System (2/2)

Web application for Operational Log

%% Login to WebMailer x | [B) Operationlog by Bootst x BTmap: RIBF Beam Trr x

!

log_wv1.1/php/

&« C # | [4 ope_log.ribf.local/operation magnet_ps.php?key=ribf_operationlog&start_time=2014-10-21_13:00&end_time=2014-10-2 5¢| =

i P 4, Login to WebMailer [ bbm-k.jp - Pukiwiki @ Webt—/ (S8 A [inux-users:1062-- (§) & w hD—& 1z~ F Snort :: Home Page  «a Index of ffiles [ $EE<SMBED-- »

OPERATION LOG

v X © Search by EPICS PVs (ALL list) X
' Magnet PS OPERATION 2014-10-21 13:00  camac  nom I3 Fireet  cpim
MAGNET PS Saarch

« - 12 hours 12 13 14 + 12 hours »
BT

e S_PO5
* VACUUM 5.1 — © Search by date (Course list)
RF
HYPER AVF ETB
ECRIS il Gy | _ g
—B, € 236 -RILAC2 RRCFRCRIBF
INTERLOCK —_——— a‘
3— = OALL v

STRIPPER e LE
CONTROL 2014-10-21_13:00 i

ALL (Raw) Jigil

y
RIBF %
4.7 -
L S _PO5 HISTORY

AVE e S
46 13:21:39 DAC 5.0200 [A]
RILAC 13:21:30 13:21:45 13:22:00 13:22:15 13:22:30 13:22:45 13:23:00 13-21-40 DAC 5.0100 [A]

) o Control Device ([[5) + DATE: 2014-10-2113:00 ~ 2014-10-21 14:00 13:21:40 DAC 5.0000 [A]

PosigresaL Show Chart~

13:21:56 DAC 4.9900 [A]
13:21:56 DAC 4.9800 [A]
13:21:57 DAC 4.9700 [A]

© NIOPS OPE DAC 13:00~ 13:10~ 13:20~ 13:30~ 13:40~ 13:50~ 13:22:07 DAC 4.9600 [A]
13:22:07 DAC 4.9500 [A
« 20145108 » F MoF - o - - - - 22 [A]
BA & k&2t 13:22:07 DAC 4.9400 [A]
1234 R_MOF = 16~165 = = = = 13:22:08 DAC 4.9300 [A]
56 7 8 91011
P 13:22:17 DAC 4.9200 [A)
1213 14 15161718 S_Po05 = = 47~9.02 = = = § ; s
‘ 19 20.22 232425 13:22:18 DAC 4.9100 [A]
2697 28 293031 13:22:18 DAC 4.9000 [A]

ope_log.ribf.local/operationlog_v1.1/php/magnet_ps.php?key=ribf_op--

13:22:18 DAC 4.8900 [A] i =




Operational Log System (2/2)

Web application for Operational Log

= S_PO5
5.1

. 5.0 - %— o

Vi . -
g 4.8-
( =

4.7

row 3

4 =2

4.6
3( 13:21:30 13:21:45 13:22:00 13:22:15 13:22:30 13:22:45 13:23:00

How many the operations?
Interval of operation is known by the chart. b

Notice, Operational Log System is not completed to develop in all features now (90%).




Operator Interface (1/2)

We plan to implement WebSocket-based system as OPI.
— Operator Interface = OPI

Web application was used for static access applications.
— Data logging system
— Operational log system
— System management
— Monitoring system (Periodic time > 5 sec)

WebSocket is available for bi-dictional communication.
— Sending operation command and fast monitoring (> 0.1 sec) are available.
— By test system (ion source control in RIBF), the efficient function is
confirmed.

If you'd like to know detail, please check ICALEPCS conference papers®*.

22 *Y. Furukawa, et al. Proc. ICALEPCS2011, A. UCHIYAMA, et al. Proc. ICALI




Operator Interface (2/2)

23
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Summary

Web application is useful for Accelerator Operation.

* In case of RIBF operation,
* Monitoring system (Periodic time > 5 sec)
* Viewer of data logging system
* Operational log system
* Visualization of Beam Service Time
* We should implement leading-edge IT technology
for accelerator operation as possible.

* We plan to implement WebSocket-based OPI with

real-time Web W
y
‘\

24 Thank you (> &
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What is EPICS 1 (Overview) E!"gl'cs

* Experimental Physics and Industrial Control System

— Open Source Software
— First developed by LANL and ANL

* Many Facility Construct the System using EPICS

— The number of facilities is more than 35.
— Major Collaborators

* KEK, SNS, LANL, BESSY, DESY, PSI, ANL, ORNL and
SLAC

— Development with collaboration for the risk of technical

a
cost problems. I ‘&
26 NISHIl




What is EPICS 2 (Architecture) E!"gl'cs

A Software Toolkit

— A collection of software tools collaboratively developed which can be integrated
to provide a comprehensive and scalable control system

* A Control System Architecture

— A client/server model (EPICS Input/Output Controller = I0C)
— Hardware-dependent protocol ===y Channel Access Protocol (CA)

Non EPICS system

I B EPICS based system i
[ — l ot \\E’ICS o0k i |
= —— e - [

~— Clien

Protocols are converted to CA by EPICS IOC

*D
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What is EPICS 3 (Collaboration) E!"gl'cs

* World-Wide Collaboration
— Supported by Mailing list, WWW and Meeting

— Reusability of software

* ltis available to use software developed by other laboratories.
* Many tools and software are available.
* Information of Device Support are shared with each other.

— EPICS developer is not Alone

» The users and collaborators help each other.

f' - f;!l"'ﬂ',ifﬂ."_ —

Author of EPICS
Martin R Kraimer (ANL)

gla Etiw' wl n s ﬁ’{uuﬁ'ri,‘qi“ =
" i { g [y o 1"#.-'*. #r
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Security for Web Service

ACC-LAN

RIKEN-VLAN ! xmL, HmL /. [MyDAQ2

Network
ActiveX s iisic

=

M [
A A A

HTML B
Office

' " =
- LabVIEW
XML, JSON A
User/Pass Lo e e e = — » ! rﬂ EPICS

HTTP request ] %

PHP-CA

Web services are published via Reverse Proxy System.

* Office network(RIKEN-VLAN) can connect to Internet.

* Control system network(ACC-LAN) is independent from RIKEN-VLAN, because of security.
* But, independent network is incomvenience to work in office, etc.

* ex) Data analisys, System management, and Maintenance 7
* Office users can always connect to ACC-LAN from RIKEN-VLAN via reverse proxy. )
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Web-based System Using EPICS (2)

We bo PI - WebOPI can be used to access the GUIs developed by CSS/BQOY from a Web browser.

by SNS WebOPI is a useful !
AjaX (Asynchronous JavaScript and XML)
e
Request
< VRN N\
D ) ( X
Response
< /N N\
_ ) ) >
< VRN N\
D ) ) X
< N\ N\
_ ) ) >
< N\ IR
D ) ) X
< N\ N\
_ ) ) >

. Ajax is used for interactive action on the Web.

* Firefox Web browser could access the Web server with a cycl
3(0n our Intranet environment.




WebSocket

New protrocol for bi-directional communication

Disadvantage of Ajax
— Must make the socket connection many time.
« Response speed is very important for OPI.
— There is no callback function.
— We CanNot know the server status from browsers.

WebSocket

P Put Server Flrgfox

* connection Yf_"
W

//\\ //\\
Put ... fail ? success ?

\\//

Success because of OK callback Keep bi-dir




Overview of the System

Example of EPICS-based System

— That's typical system.

CA
Protocol

EPICS

-
s oc |
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Overview of the System

WebSocket server and OPI are same layer.

WebSocket WebSocket |
e ?@ T Firefox
L N li D v —
I : &
CA
Protocol

EPICS

-
s oc |
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