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Outline

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

* New Magnet information management system based on
Web application

« SuMmary



Lepton Accelerator Complex in KEK Tsukuba Campus
--- e-/le+ injector, four rings and e+ DR ---
Simultaneous top-up injection since 2019

Each ring requires much different beam quality

& Injector linac beam up-to 50 Hz

& 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)
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Injector Linac provides the beams to 4 (+1) different rings up to 50 Hz
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Photon Factory Light Source
PF-AR

°

°

® SuperKEKB High Energy Ring (HER)

® SuperKEKB Low Energy Ring (LER) + Damping Ring Belle |l experiment




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 IﬂjECtOr SQCIon - e- study/HER injection: 1 nC

h + PF injection: 0.1 - 0.3 nC

(GR_A1 for HER injection)
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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 . RE Gun
Central tlmlng station EVG clock 114.24 MHz | x11 Linac S_HBI & RF Gun
Main Rings 5271'213111?2 X255 L MLma(ﬁin 2RF G
5 viain Ri 856 MHz | x275 | Linac Main RF & RF Gun
EVGi# ~ . D —_ 508.89 MHz | x49 DR & MR RF
AN . Event signalf(optical fibgr) amping RINg
et il ey B Micro-Research Finland Oy: event generator (EVG),
- HH B “= | PF- PF- event receiver (EVR)
PO 2N N R AR'| 1. Based on VME system (VxWorks6.8 (RTOS),
\ L PRE L . « PXle EVR for pulsed magnet control
- KB S EVG#z I EVG#3 .« EVG x 3, EVR x 28 (VME), x17 (PXIe)
Zii « Low level rf phase, pulsed magnet, etc are
/ controlled by using the EventCode distributed from
, EVG. (each EventCode is tagged to each ring
R injection beam.)
e” G EVR
J-ARC EVR EvR e BT (PF: 2.5 Ge¥/, 0.1nC)
e BT (PF-AR: 6.5 GeV, 0.1 nC)
EVR EVR| /EVR EVR [EVR | - £ e BT (SuperKEKB: 4 GeV, 1-4 nC)
e+
FVRs Target e BT (SuperKEKB; 7 GeV, 1-4 nC)
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Beam Injection Pattern Generation

« Beam repetition rate is determined by demand from each ring.
* Priority can be defined.

- /= InjPattern Multi - newevg - O x
= InjPattern Multi - newevg - 0O x
File conf InjPattern Multi — newevg 20200511 23:22:55 v4.2 File — conf InjPattem Multi -- nevrevy 202010511 23:22:25 va.2
Rep | Pattem I Rep I iz I
o Beam FP_21_T—; KEKB Septum GR_A1 LASER——
KBP Beam Gate 2020/05/11 23:21:55 > set pattern finish. KBE JBE B acc KEKE o.fos Sentum ON Pumn A ON
. N 2020/05/11 23:22:06 > t data. 20200511-232051. = e-fes+ Septum mp
SKEKB: [BReh] Linac: [Close Open| Gose| 505005711 23.52.0¢ 5 set pateern finish. = |7 «er BN Jcr BB «ePd T KEKB e- Septum ON Pump B ON
Beam PFE RFE JBPu OFF KEKB e+ Septum ON OFF
~KEKB e- (KBE)— -KEKB e+ (KBP)—— -PF-3T e- (PFE) ~PF-Al e- (QFE)—— AR e- (ARE) QFE SFE JBPd KEKB Septum OFF
[ Equal spacing 1 Equal spacing [ Equal spacing W Equal spacing i Equal spacing ARE ZRE | S
25000 — | set | 18.000 — | set | 0000 —| set | 0000 —| set || 0000 —| set | NIM NTG [N
25.000 G| 4% | | |[18.000 & 4 & D[|jo.000 & 4| BB |[0.000 & 4 L D|||o.0o00 & G| BB
| write | read ||| write | read |||[ write | read |||[ write | read ||| write | read | Read | Set I
| 25.000 | 25.000 ||| [ 18.000 | 18.000 |||| 0.000 | o0.000 ||| 0.000 | o.000 ||| 0.000 | 0.000 |
_KEKB e- Study _KEKB e+ Study _PF-3T e- Study _PF-Al e- Study _AR e-Study ‘ Start Index: | End Index: |50 Read | Set | Save | Load | Save Preset |
(JBE) (JBP) (RFE) (SFE) (ZRE)
i Equal spacing i Equal spacing [ Equal spacing [ Equal spacing i Equal spacing 0-50 I 50-100 | 100-150 | 150-200 l 200-250 | 250-300 I 300-350 | 350-400 I 400-450 | 450-500 I
JBP Req Rep [Hz]— | | 0.000 — | set l 0000 —| set | 0000 —| set | 0000 —| set || 0000 —| set |
ﬁm — Index 2|3 |a|5 6|7 |8 |9 |10]11 1213 |14 |15 |16 [17 [18 |19 |20 |21 |22 [23 |24 |25
e man e |22 4899131 o000 9191 o000 91813 o000 o 1 Sl o0 813 1
Coom ] ||[me [ oot || e [ oot || wrte | ot || e | oot )| e | et e e e e e e e e e P e
~DR Stored Time — : . . . . . . : : . KEKB Septum ST O R O W R R s ey o [
KBP ~Sey Other ~GR_A1 LASER GR_A1 LASER
H 40 |1 | 200 | ~KEKB e- Sey KEKB e+ Sey KLY HY ~GR_A1 Pump A ~GR_A1 Pump B
JBP———| i Equal spacing [ Equal spacing [ Equal spacing [ Equal spacing Ji Equal spacing Index 42 143 |44 |45 |46 50
H 200 |1 | 200 | _{ Disable _1 Disable I Button Enable KBE — | ZRE  — | .
(B“'*e‘ Selection| | 9000 — | set | 23000 —| set || 50000 —| <o || 25000 —| st | 0000 —| set | 772 15, N S v e e e v 1 e o o o
OM| OFF KEKB Septu
I ol | = e [ sl oo e gisimlle sisisinl o ol 9imisl <o sepum N O O |
| write | read ||| write | read ||| write | read ||| write | read |||[ write | read | =
| 0.000 | 25.000 ||| o.000 | 18.000 ||||[ 50.000 | 50.000 ||||[ 25.000 | 25.000 |||| 0.000 | 0.000 |
Read I Set Beam ALL 0 I open pat info | EVG setting | Set Beam ALL I Set ALL |

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




Injector Linac Control System

« EPICS based control
system with HA
server computers.

« 500 I0Cs are running
on virtual machine.

* Local controller

« VME
- PLC
« Embedded system
« PXle

hp blade server

Server computers

hp simplivity

CPU

Operation software
on virtual machine

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

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

EPICS IOC, Idap, httpd, ---
On Virtual machine

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

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

Control network

| == == ==

pulsed magnet data

Storage (NAS)

backup

(nasb)
280 TB
Archiver

NetApp FAS8200 Newtech NAS  Newtech NAS  Newtech NAS
24 TB (nasc) (nasa)
Important data, 13478 11278
program BPM, RF monitor, Archiver

backup



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



I @(#) scrn2tbl.tbl dec.01.2018. version 1

SCI’een mOnltOI’ (pI’OfIle mOnltOr> | NAME : screen name
related database file

I SECT : sector
' TYPE : deveice type

= 'PLC typel (mikawa)’ 1:YES, 0:NO 0000 0000 0000 0001 0001
= 'PLC type? (toyotomi)’ 1:YES, 0:NO 0000 0000 0000 0010 0002
= 'not insert/remove’ 1:YES, 0:NO 0000 0000 000D 07100 0004
. = "TWO SCREENS’ 1:YES, 0:NO 0000 0000 0000 1000 0008
. = 'GC Camera (GCB50)° 1:YES, 0:NO 0000 0000 0001 0000 0010
flle name Scrn2tb|tb| | = 'GC Camera (GC1020)° 1:YES, 0:NO 0000 0000 0010 0000 0020
I BMODE : Beam Mode
="KBE’ 1:YES, 0:NO 0000 0000 0000 0001 0001
="KBP’ 1:YES, 0:NO 0000 0000 0000 0010 0002
="PFE’ 1:YES, 0:NO 0000 0000 0000 0100 0004
="0FE’ 1:YES, 0:NO 0000 0000 0000 1000 0008
. . . ="ARE’ 1:YES, 0:NO 0000 0000 0001 0000 0010
USII’]g J[I’]IS data base f||e, =" JBE’ 1:YES, 0:NO 0000 0000 0010 0000 0020
=" JBP’ 1:YES, 0:NO 0000 0000 0100 0000 0040
='RFE’ 1:YES, 0:NO 0000 0000 1000 0000 0080
EPlCS database Can be ="SFE’ 1:YES, 0:NO 0000 0001 0000 0000 0100
enerated th She” or ="7/RE’ 1:YES, 0:NO 0000 0010 0000 0000 0200
\AJ| ="NIM’ 1:YES, 0:NO 0000 0100 0000 0000 0400
g; | ="NTG’ 1:YES, 0:NO 0000 1000 0000 0000 0800
! | ALL MODE ffff
Python scripts. ,
| e e e
lseparator = ' '
lkeyword = "NAME SECT TYPE BMODE”
Iformat = "%s %s %x %x’
Prerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrd
C_AT GT A 0001 Offe
C_AT G5 A 0001 Offe
C_ATDO A 0001 Offe
C_ AT G A 0001 0001
C AT D A 0001 0001
C_AS 1 A 0012 0000
C_AT 1 A 0012 0001
CAICZDO A 0012 0001



Previous database files of magnet system

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

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
:ieparagor EXC|tat|on curve (coefficients of fitting polynomial)
lkeywor . e
fornat = %s %IT %d %IT RIT GIT %I RIT GIT %I %IF HIT %I
|

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 5.47120E-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 0.008407/342 1 0 0.001681468 0 0 0 0 0 O O O

BM_16_C1 0. 338602 7 1.194185E-03 5. 559374E-03 1. 291535E-05 —1. 304585E-06 /. 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. 6262 79E-
BM_16_C3 0.338711 7 1.192142E-03 5. 565421E-03 1. 407860E-05 -1.831112E-06 1. 190518E-07 -3. 622459E-
BM_16_C4 0.337909 7 1.196444E-03 5. 484598E-03 3. 062452E-05 —2. 999390E-06 1.579246E-07 -4. 299464E-
\ R —

File header

S Pulsed magnet
\separator = '’ information
keyword “NAME NODE CACET .
lformat “%s %s %s Y
|

|NAME NODE

4 2.0 - ,
_ ), PY_24_¢ ‘>P.’, ﬁ{z4 N 111—> 3.0
BM_HH 1/ 6 HHx h5 N 4”
) modify pul:emdhnef READ W IWRITE -> READ W
FB O -> 1
BM_RO_1/6, BM_RO_2/3/4/5,
SL_ 15T, SL 15 .11, SL 1611, SL_16 22, SL_16_G
BM 61 _1/6, BM 61 2, , BM B1 . 4 Ef|f1 _AT, Er1b1 _A2/3

, Feb.27.2020 comment out BM 61 . BS 61
:, Jul.07.2020 OD_AT J2 J4 Mﬂ. )5 -> 1UH
, Sep.02.2020 QD_AT_JZ, UF_QT_JJ, QD_AT J4 OFF OOFE -> 0076
remove OF 13 5, QD 13 5, OF 23 44
add BY A1 C4, PX 13 52 15 15, SX 15 , SY_16_15, SX_ 1675

t.k, Sep.14.2020 BY_AT_C4,5X_15_15,5X_] SY_16_15,S) 1F 25 ON 0001 -> OOFF



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-Il watchdog
Active/Standby
= connection pooling
- online recovery

PostgreSQL
- Streaming replication

g[ User Interface (Angular) ]

|
I%Apache}

L HTTP Server
|

( Vistual IP Address )
|

/wApache} I%Apache}

HTTP Server

HTTP Server

C

Vistual IP

Address >

[ pgpool-ll ]

| pgpool-il | [ pgpool-il |

@ PostgreSQL| @ PostgreSQL| @ PostgreSQL |




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)

=7 C FY
= R O 7 0

EHEEH BEAH
1 ML_AT GO ML_AT GO
2 SXAT GO SX_AT GO
3 | SY AT GO SY AT GO
4 ML_AT G1 ML_AT G1
5 SX_AT Gt SX_AT_G1
6 SY_AT G1 PS
7 SL AT G

- - name

8 SL AT G2 e
9 = T 7" SL_AT G3/4
0 Mag net SL_AT G3/4
11 name SX_AT G4

O MgTolEditor X
& C A EEINTOELESE
2 77U ) KEKe+/e- P FrontPage

+

vww-linac2.kekjp

- PukiWiki B Slack

- 4

fAEEmRA

2021-09-2412...

2021-09-27 22.

2021-09-10 00

2021-09-10 00...
2021-05-10 00

2021-09-10 00...

2021-09-10 00
2021-09-10 00

last
update

diLL~KECK

D EEERTTY (A

HiRfME [m]
0024731

0.05796

0.05796
0.02473
004196
0.04196
250267
290267

0290267
manet

effective
length

B ET—...

2021-09-2412. ..

2021-09-27 22..

2021-09-24 11..

2021-09-24 11...
2021-09-2411...
2021-09-24 11..
2021-09-24 11..
2021-09-24 11..
2021-09-24 1.,
021-09-24 11..
1021-09-24 11

~kudou/Angular-cont/MgTblEditor/dist/MgTblEditor/#/home

. - e B ;
ﬂ ArchiveViewer l'_uf Lo ArChive View

Y

HRE T —. .

hitp:/fwww-lina. ..
http:/fwanw-lina. ..
hitp-ifwanw-ling. ..
http:ifwww-ling. ..
http:ifwaaw-ling. ..

http:dfenaree-ling. ..

hitp:/fwwwe-ling

hitp:/fwww-lina. .,
ml:l l"."'i'l”ll'l"l'll -|i|‘|€-| S

hitp/fwanw-ling. ..

(:)h Event Generator/B

HHRF Rl —.

0.0015 A

0.0010

0.0005 -

0.0000 -

B [1esla or lesla/m Tor Q]

—0.0005 -

—0.0010 4

—0.0015 -

BRI 30
ERB[A]:0~3, SIETLEE [0.00000000E+00,1.70884

Em[A]-3~3, 2742 (0.00000000E+00.2 7588¢
=RS[A]:3~6, ZIRTEET [0 00000000E+00.2 75889

E=RE[A]:-3~3, IR, {£& [0.00000000E+00,2.7588!
ERE[A]:0~3, SIATLEEL [0.00000000E+00,1.70884
ERS[A]:-3~3, SIETEEL [0.00000000E+00,4. 7554
ERS[A]-3~3, ZIETE20 [0.00000000E+00,4. 7554
EF{[,&,]-NN’%G ZIETES- [0 NDONNONNF+00 7 7525

=4 €Xcitation curve s
=r» COefficients s

ERA[A].0~35, IETLASE: [0.00000000E+00,7.7925
ERI[A]-5~5, SIETEE [0.00000000E+00.8.6366




Edit page

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

¥ » g
Y-F127 YAk

~ ~ —— LA T N W U W s g

e v ——————— g

@ Slack | acc-kek a y

B L T T R T . — R

P KeKe+/e- P FrontPage - PukiWiki g ArchiveViewer d CSS Archive Viewer (P) Event Generator/Re... () Linac Control »

SX_AT_GO

HEENE (]

0.05796

Edit Add

Copy

Remove

E\ER (A
== Al

-3
3

3
6

BLO
BL1

0.00000000E+00
2.75889600E-05

0.00000000E+00 |
2.75889600E-05

BL2

0.00000000E+00

0.00000000E+00

BL3
BL4

0.00000000E+00
0.00000000E+00

0.00000000E+00 |
0.00000000E+00

BLS

BL6

0.00000000E+00
0.00000000E+00

0.00000000E+00 |
0.00000000E+00

BL7

0.00000000E+00

0.00000000E+00

BL8

-~




Filtering setting

0 MgTbiEditor x + o = X
€ > C A FRESNTUVELEE | www-linac2.kek.jp/~kudou/Angular-cont/MgTblEditor/dist/MgTblEditor/#/home o P
#H77) P KeKe+/e- P FrontPage - PukiWiki @ Slack |acc-kek €Y ZESET77Y (An.. ©) ArchiveViewer P) CSS Archive Viewer P Event Generator/Re.. P Linac Control » V=547 VA

Filter Setting

RDEFDITNTHZE Clear ALL

|HAA "RESC

Ll =g "REET
BEOLT HRESD




Changelog

= O X
@ MgTbiEditor x <+ (v}
< C A FREINTWVEWNERE | www-linac2.kek.jp/~kudou/Angular-cont/MgTblEditor/dist/MgTblEditor/#/home or ¢ = »
222 77U @) KEKe+/e- (P FrontPage - PukiWiki @ Slack | acc-kek 0 EE8877Y (An.. G ArchiveViewer () CSS Archive Viewer ) Event Generator/Re... () Linac Control » =717 UAL
Magnet Table Editor Loginuser:tp [
=, E B Log
SX_AT_GO O
BT faEEMB BHRENE ZEAE :
2021-09-27 Update Bl table - magname:"SX_AT_G0'
SX_AT_GO 99-02-50 TPZ A newfile : Bl-table-ch0-SX_AT_G0-210927 csv
o oldfile - Bl-table-ch0-SX_AT_G0-210924 csv
Edit - magname:'SX_AT_G0'
RS
ERE[A]-3~3, ZI5TZ£7: [0.00000000E+00,2.75889600E-
2021-09.27 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 29:02:43 TPZA ->
o ERS[A]-3~3, ZI5T\4Z&: [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
XRE[A]3~6, ZIET{EE: [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!



