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* Lepton Accelerator Complex in KEK Tsukuba Campus
* Device information database system

* New Magnet information management system based on
Web application
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Lepton Accelerator Complex in KEK Tsukuba Campus
--- e-/e+ injector, four rings and e+ DR ---
Simultaneous top-up injection since 2019

‘S SUperKEKB e 1 | pa—— ring requires much different beam quality
Circumference : ~3 km £,

_ Injector linac beam up-to 50 Hz

8| Bunch charge: 0.1 nC — 4 nC (10 nC for e+ production)
Beam energy: 2.5 GeV -7 GeV

Emittance: 15 — 150 mm-mrad (normalized)

Injector Linac provides the beams to 4 (+1) different rings up to 50 Hz

® Photon Factory } Light Source
b ® PF-AR

® SuperKEKB High Energy Ring (HER) .
® SuperKEKB Low Energy Ring (LER) + Damping Ring Belle Il experiment
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Pulse to pulse beam switching: | Thermionic DC e- gun (GU_AT)
w/ 2 subharmonic bunchers (114 MHz, 571 MHz)

rf e- gun/thermionic e- gun and 2 bunchers.

- - - e+ production e-: 10 nC (for LER injection)
In |njector SGClOn - e- study/HER injection: 1 nC

- PF injection: 0.1 - 0.3 nC




Beam switching yard
from injector to each ring beam transport line
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Event Based Timing System

Frequency | Ratio Purpose
10.385 MHz - RF Gun
Central timing station EVG clock 114.24 MHz | x11 Linac SHBI & RF Gun
571.2 MHz | x5 Linac SHB2
, Main Rings 2856 MHz | x275 | Linac Main RF & RF Gun
EVG EVR EVG# [ 508.80 MHz | x49 DR & MR RF

)\> Damping Ring
Micro-Research Finland Oy: event generator (EVG),
PF- EVR PF- event receiver (EVR)
AR AR | |, Based on VME system (VxWorks6.8 (RTOS),
lPij/ \K%Pﬁl MVMEG100 (CPU))

= l l’ + PXle EVR for pulsed magnet control
WA e || EVG2 | EVG#s3 - EVGx 3, EVR x 28 (VME), x17 (PXle)

« Low level rf phase, pulsed magnet, etc are
controlled by using the EventCode distributed from
EVG. (each EventCode is tagged to each ring
injection beam.)

-

Fvent signall(optical fibe

e BT (PF: 2.5 Ge¥, 0.1nC)
e BT (PF-AR: 6.5 GeV, 0.1 nC)
et BT (SuperKEKB: 4 GeV, 1-4 nC)

EVR

|EVR | [EVR| /1EVR| EVR | /EVR|
= T—

Lo |
Target J{ e BT (Super

EVR ] [ EVR ] | EVR | [ EVR [CA] EVR J23 Oct. 2023

: 7 GeV, 1-4 nC)

JEVRs
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Beam Injection Pattern Generation

» Priority can be defined.

« Beam repetition rate is determined by demand from each ring.

= InjPattern Multi ~ newevg - o x
File conf InjPattem Multi -- newevy 20200511 23:22:55 4.2

Rep | Pattern ]

y RS 2020/05/11 23:21:55 > set pattern finish N
(KEKE v . nac: 2020705/11 23:22.06 > use preset data. 20200511-23205L.esv |
Py S sicerca: [ORgR] unac: [Giose open| dos|||2070/05711 252 0+ ser. pettern Finish 7
PF-A e-
AR e (KEKBe- (KBE) | KEKB e+ (KBP) | (PF-3Te- (PFE) | PF-Al e (GFE) AR e- (ARE)
KEKB e- Study

KEKB e+ Study
PEM o Sttty 25000 —| set ||18000 —| set || nooo —| set || owo0 —| set | wooo | set

PF-3T e- Study 25.000 & 4] & =8| [[16.000 & 45| & = |[0.000 _|_|_|_| 0000 g | ] | |[0.000 g ] ] =

o & Sty _wrte | reat |
ites 25.000 | 25.000 18.000 || 18.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000
_KEKB e- Studly KEKB e+ Study _PF-3T e- Study PF-Al &- Study _AR e-Study

(JBE) (JBP) (RFE) (SFE) (ZRE)

W [ oown | | L | " "

JBP Req Rep [Hz] — | | 0.000 _4| set || o.000 _‘| set || o.000 _4| set ||| o.000 _‘| set || 0.000 _4| Set
(s = | o7 [ s[5 [ 57013i sy s7oi
| [write_|

[,:stm o Cwnite | reau |

DR Stored Time

KBP- P Al LA:
’— 40 |1 | 200 KEKB e- Septum—— ~KEKB e+ Septum—— | KLY HY GR_A1 Pump A——— ~GR_Al Pump B———
JBP o L L | L

IVZUU 1 | 200 | Disahle | Disahle | Button Enable —

[B““"E‘SE'“““"’ o000 —| set | zaoon —| set || soo00 —| 25.000 _| set || om0 — | set

M 2 S2l) 50— o g i o0 901 o0 0 o v s oo s o
write | reau
om0 | zso00 || 0.0 | w000 || w0000 | 50000 ||| Z000 [Z000 ] wowo | 00

Read | Set Beam ALL 0 | open pat info | EVG setting | Set Beam ALL Set ALL |

1 [ InjPattern Multl - newevg - 0 x
File conf InjPattern Multi - newevy 202005111 23:22:25 v4.2

Rep | Pattem I

FP 21 T— -KEKB Sep GR_Al LA

KBE JBE KBPu ACC KEKB e-fe+ Septum ON Pump A ON
KBP JBP KBPd 5TB KEKB e- Septum OH Pump B ON
PFE RFE JBPu OFF KEKB e+ Septum OH OFF
QFE SFE JBPd KEKB Septum OFF

ARE ZRE | 8

HIM NTG | N
Read ] Set

‘Shrl Index: End Index: (50 Read | Set | Save | Load | Save Preset |

0-50 ] 50-100 | 100-150 ] 150-200 | 200-250 ] 250-300 | 300-350 | 350-400 ] 400-450 | 450-500 ]

FP_21_T
KEKB Septum
GR_A1 LASER

Index

KEKB Septum
GR_A1 LASER

R O o |

Beam repetition rate management for
each beam injection mode.
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Beam mode
KBE: SuperKEKB e- (HER)
KBP: SuperKEKB e+ (LER)
QFE: PF
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Injector Linac Control System

 EPICS based control

Server computers

system with HA hp blade server

server computers.

* 500 IOCs are running
on virtual machine.

 Local controller

Operation software
on virtual machine

=hp ProLiant BL460c Gen8 x2
Xeon(R) CPU E5-2690 v2 @ 3.00 GHz (10 cores)x2
132 GB memory

=hp ProLiant BL460c Gen9 x2
Xeon(R) CPU E5-2690 v3 @ 2.60 GHz (12 cores)x2
132 GB memory

hp simplivity
EPICS 10C, |dap, httpd, ---
On Virtual machine

HPE DL325 Gen10
EPYC 7452 2.35GHz 1P32C x2
1024 GB memoy

CPU

HPE DL325 Gen10
EPYC 7452 2.35GHz 1P32C x2
1024 GB memoy

Control network

- VME | i
e PLC NetApp FAS8200
24 TB
- Embedded system Important data,
program
« PXle

E B3 =S

Newtech NAS  Newtech NAS  Newtech NAS

(nasc) (nasa) (nasb)
134TB 112 TB 280 TB
BPM, RF monitor, Archiver Archiver
pulsed magnet data backup backup

Storage (NAS)




Device information system

* The text-based database files have long been used for the device
information management.

 They are master information for generating EPICS database files
and other configuration files of LINAC control software programs.

* In this management scheme, it is not easy for common users
except a control software expert to access and update any
information.

 Database files: /usr/users/control/*tbl.tbl



L @(#) scrnZtbl.tbl dec.01.2018. version 1

Screen monitor (profile monitor)

screen name
. sector

deveice type
related data base flle = (mikawa)’ 1:YES, 0:NO 0000 0000 0000 0001
= (tovotomi)' 1:YES, 0:NO 0000 0000 0000 0010
= 'not insert/remove’ 1:YES, 0:NO 0000 0000 0000 0100
= "TWO SCREENS’ 1:YES, 0:NO 0000 0000 0000 1000
i " = "GC Camera (GCBB0)’ 1:YES, 0:NO 0000 0000 0001 0000
fl | e na me' Scrn2tb | 'tbl = ;L Camera I;EBWDZ"D)’ 1:YES, 0:NO 0000 0000 0000

BMODE : Beam Mode
"KBE®

= 1: :NO 0000 0000 0000 000
="KBP’ 1:YES, 0:NO 0000 0000 0000 00
="PFE’ 1:YES, 0:NO 0000 0000 0000 0100
="OFE’ 1:YES, 0:NO 0000 0000 0000 1000
. . . =" ARE’ 1:YES, 0:NO 0000 0000 0001 0000
Using this database file, - JEE 1:YES, 0:N0 0000 000D 0010 000D
="JBP’ 1:YES, 0:NO 0000 0000 0100 0000
="RFE’ 1:YES, 0:NO 0000 0000
EP|CS database can be ="SFE’ 1:YES, 0:NO 0000 000
. ="7RE’ 1:YES, 0:NO 0000 0010
generated with shell or ="NIM’ T:VES, 0:NO 0000
="NTG’ 1:YES, 0:NO 0000 1000

Python scripts.

i“eparator ="
eyword = “NAME SECT TYPE BMODE”
ormat = "%s %s %x %x”

R RN R RN RN R R RN RN RN RN

: 0001 Offe
A 0001 Offe
: 0001 Offe
: 0001 0001
: 0001 0001
i 0012 0000
: 0012 0001
0 A 001 0001



Previous database files of magnet system

mgtbl.tbl
mgbasetbl.tbl
mgpvtbl.tbl
mgbtbl.tbl
mgktbl.tbl
mgbptbl.tbl

mgbftbl.tbl
mgbfptbl.tbl

DC magnet controller (PLC) information
Pulsed magnet controller (PXI) information
Magnet name/EPICS PV name table
DC magnet excitation curve (magnetic field)
DC magnet excitation curve (k value)
Pulsed magnet excitation curve (magnetic field)

DC magnet fudge factor

Pulsed magnet fudge factor
ICALEPCS2023, Oct. 2023



Contents of magnet relater database files

N

Eﬁepara’éor Exmtatlon curve (coefficients of fitting polynomial)
lkeywor e e

Iformat = % %IF %d YIT %IF %IT BIT GIT %IF %IF %IF %If %IF"L

|

BM_AT_J1 0.7461977 7 2. 0648E-03 5. 5384E-03 4. 0852E-05 -1.3193E-06 1. 9443E-08 -1. 4039E-10 4. 7789E-13 -6
BM_AT_J5 0.7440547 7 1.46581E-03 5. 4/120E-03 3. 63971E-05 —1.05224E-06 1. 44002E-08 -9. 72086E-11 3. 06191

BX_AT_0 0.008407342 1 0 0.001681468 0 0 0 0 0 0 0 0.
BY_AT_0 0.008407342 1 0 0.001681468 0 0 0 0 0 0 0 0.
BM_16_C1 0.338602 7 1. 194185E-03 5. 559374E-03 1. 291535E-05 —1. 304585E-06 7. 828253E-08 -2. 346886E-
BM_16_C2 0.338113 7 1.067642E-03 5. 533907E-03 2. 635390E-05 —3. 009850E-06 1.676876E-07 —4.626279E-
Em_}g_gg 8.%%%38& ; }.192142E -03 5. 565421E-03 1. 40/860E-05 —1.831112E-06 1. 190518E-07 -3. 622459E-

. 196444E-03 5. 484598E-03 3. 062452E-05 —2.999390E-06 1.579246E-07 —4. 299464E-

T — Pulsed magnet File header
eparator = information °'




New magnet information management system

To improve the usability of magnet database, a web-base
application was developed.

For non-software experts, it is not easy to update the database
and check the present status.

Multiple database files are consolidated into PostgreSQL.

By using web application GUI, non experts can easily operate the

database.
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System diagram

« Angular (Ul), PostgreSQL (database), HA cluster (Corosync, PaceMaker)

HA Cluster
Corosync + PaceMaker

Pgpool-1l watchdog
Active/Standby
* connection pooling
- online recovery

PostgreSQL
- Streaming replication

g[ User Interface (Angular) ’

( Vistual IP Address )
[

.«%Apache fy/Apache v%Apache
L HTTP Server HTTP Server HTTP Server
[

( Vistual IP Address )

tgreSQL tgreSQL tgreSQL




Functionality
 The access control of the database can be managed using the

already existing Lightweight Directory Access Proto-col (LDAP)
server at LINAC. (read only or read-and-edit access)

- Data can be easily edited (modify, add, delete data) directly within
the web browser by the allowed user.

* The bulk import/export data with the CSV file format. (all data or
the selected data)

« 600 magnet information are registered. Each magnet information
has 100 data column components. (magnet name, power supply

specification, ....)



Web application main page (after authentication with ID/password)

SX_AT_GO (2021/10/07 21:23:40)

G MgTblEditor

I
n

1
N,

10
1

m

g O
WAL
ML_AT_GO

SX_AT_GO

SY_AT_GO
ML_AT_Gt1
SX_AT_G1
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SL_AT_G1
SL_AT_G2
magnet
name

) FrontPage - PukiWiki

s 0
ZIREM
ML_AT_GO0

SX_AT_GO

SY_AT_GO
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PS
name

SL_AT_G3/4
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1
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TPZA
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0.0015

0.0010

0.0005

0.0000

B [1esla or Tesla/m for Q]

~0.0005

-0.0010

-0.0015

-3 -2 -1 0 1 2

BB
XRS[A]:0~3, ZI5TU4%% [0.00000000E+00,1.70884

XRS[A]-3~3, ZI5T%%0 [0.00000000E+00,2.7588
XRS[A]:3~6, ZIFTUEE [0.00000000E+00,2.75889

XR5[A]--3~3, ZIET{2£%: [0.00000000E+00,2.7588¢
XRS[A].0~3, 2157 4%%7 [0.00000000E+00,1.70884
XRS[A]-3~3, ZIET{2£7: [0.00000000E+00,4.7554t
XRS[A]-3~3, ZI5T0{Z%%: [0.00000000E+00,4.7554¢
E=RF[A10~35 ZI5T4Z%7- 10 00000000E+00 7 7925
=ma excitation curve s
=z coefficients 925
XRS[A]:0~35, ZIET4%&: [0.00000000E+00,7.7925
ZRS[A]-5~5, ZIET{2%1: [0.00000000E+00,8.6366




Edit page

Modify/Add/Delete items directly within the web browser
Bulk import/export feature via CSV file

E » H
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77U ) KEKes/e- d FrontPage - PukiWiki e Stack | acc-kek G ArchiveViewer d CSS Archive Viewer () Event Generator/Re... d’ Linac Control »

Add Copy Remove

EwR (A
BAERIA

-3
3

3
6

BLO

BL1

0.00000000E+00
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BL4
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Filtering setting

o v @ ¥ :
» | B U-Fru7 Uk

O MgTbiEditer x 4
€« =2 C A FEINTIVELEE | www-linac2.kek.jp/~kudou/Angular-cont/MgTblEditor/dist/MgThbiEditor/#/home
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Changelog

g MgTbiEditor x + ° B H x
< C A FEInTLEL

| waw-linac2.kek.jp/~kudou/Angular-cont/MgThlEditor/dist/MgTblEditor/#/home or i = B H

i 77 P KEKe+fe- P FrontPage - Pukiwiki @ Slack | acc-kek a =

(An.. Y ArchiveViewer F) CSS Archive Viewer F) Event Generator/Re.. () Linac Control » U717 UAR

Magnet Table Editor Loginuser:tp [

SX_AT_GO (:)
SHEAH BEERE BHREHT ZERE
2021-08-27 Update Bl table - magname:'SX_AT_G0'
SX_AT_GO 220250 TPZA newfile : Bl-table-ch0-SX_AT_G0-210927 csv
o oldfile : Bl-table-ch0-SX_AT G0-210924 csv
Edit - magname:'SX_AT_G0'
oy
[ERE[A]-3~3, Z157.{%27: [0.00000000E+00.2 75889600E-
20210827 05.0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E
SX_AT_GO 220243 TPSA >

ERS[A]-3~-3, ZIEFELL [0.00000000E+00,2 75889600E-
05,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000F
Em[A]3~6, ZIETLES: [0.00000000E+00,2.75889600E-
05,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E +00,0.00000000E+00,0.00000000E+00,0.00000000E+00,0.00000000E




Summary

The text-based database files have long been used for the device

information management. (generating EPICS database files and other files
required for control software programs)

In the new magnet information management system, the multiple database
files are consolidated using PostgreSQL. The complexity of managing these
database files is markedly reduced.

Non-software experts can easily modify the data-base using the operational
interface of the web application developed by Angular.

We will expand this system to other device information management

(accelerating structure, klystron, and a beam monitor).



Thank you for your attention!
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