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Abstract

At SPring8/SACLA, a centralized time-series database system helps the accelerator performance improved. The system
is in operation under a set of signal types for those the readout API and the web-based visualization are equipped. However
there have been requests to include irregular type of signals such as measurements from outside of the accelerator control
network or statistics from an application. By introducing an intermediate stage of in-memory database, the operations in
the user side and the system side can be separated. It allows the database system to store variety of data points without
special treatment and under an organized way. Data points from the SACLA beamline and from the SPring-8 bunch purity
measurements are the first applications and the system is running stably for a year.
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Figure 1: A DAQ concept for processed data. An in-memory DB mediates between a user and the DAQ system. The
DAQ allows only signals registered in the parameter DB. The timestamp is attached to each point if necessary.

# k.okada@spring8.or.jp

- 925 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 FRP034

IRFENEZBND,

A) Wl T —ZIER, A HLRE 2 —F— I
TER%T %,

B) HMEFEOWERDT —H_N—AEXIALE 3% API
L Ca—Y — 28855, Hli#EEsE o7 7Y
fr—ar L Ca—Y — R EER R AR5,

C) a—HP =7 —XIEZROH I GV REE
L, 7 —2HHFHOWORDEITH, T — X IRAFTE
RITBEFOINERZ BTS2,

ATRGE T =~y eFT IR EL, EBEALRLEH I
IAAD AP I E T 5, Hi&IZS U7 Felik7e %t
IS DB DFI SR B0 | LLRTOHE R [4] TIEZ D F51E
Lo TR, B3, MFED T2 D138 AR 2370 3)»
HZE BHEOMEBI IS ERD T AT DETEPNMLEIC
TR o= E L7 D L ETHD,

B I dft A UL OE B RMEERL JERDA 7T
FOFEEFEHATES, 7272L, 22— —RNF —HX—2
NDOEZIALEEHHEITHIZ LT, VAT LE BE
BTERWT —ZEXALNY 2 DEHRSC, KEDOY
Bl —Y — 2D T —F RX—REEDERDE 25
nd,

C X, FREICED AV EEZRITHZETHEFO EEIA
HUAT LAELTEHTE, Mt EXIALZITRL
NHZEIHH R DD,

Alal C D #ERDILERE L, AT LOKE
% Fig. LR T, BIOEWRITIFA LV AED T —H_R— 2R
D Redis[5]Z AL, HEZAARILDOT +—~v I
mdaq_sync format (signal_id, timestamp, evno, value M
RDéLTe, 22— — T BIE U THEAH LIFIZ evno
(& TE B DT —Z DB T %2179,

SACLA £ —A7A2 (BL) 7 —XDEVFNTIEHH
—OEENLER N -T2, BL T —4% 60Hz DJF
HAICTHDU T w795 event number DA FLERIIL TR
O, IEEEHMA ST AL 32 B My CHEEHEL CLAS, Uk
INTBDENHDTDT —HRX—=ADA T ITAEL
TREENHD, 2T event number & timestamp DT
ST ENEEA T —Z X — 2D DE B2 BB TIT
HALERA NN Z 7=, Figure 1 Tix DAQ system & F D5y
WRLT,

3. T—ARIEDAQTILITYX L

3.1 Redis format

Figure 2 |7 — X OEV AV H 72D Redis D7 4—<
YA IR T, ZhUE SACLA ORISRz T
HBBI% 722 BL AT — 2 SR 7 L TR B
BRE GUI O =FEHEOHT CD T 4 —~ o b i
L7z, =—H—1X[FIL event number A4 28 5(E =
7 —X#% Hash type THEXIA A, String type @ ready tag
ZHHT D, Redis [TIFRLOBEAITA2VA, Bhikb L
TEHEOEFIX P, BEMEOEZIX I"ThbD
B4 EA T DHZEE LT, “timestamp F’IE THIFE T,

timestamp Z 5% & 5, HOFEHIIC timestamp (FHASG R
ELTT —HR—R(CEXIATND,

Figure 3 137 —ZIUE R CEIMET 213K thread D)
VEZAE IR UTZ, watcher pol thread 7% daq_cycle
TEWIFHIRR C Redis (27 7 BAL | BilEVLERFE Z D53 7>
o ready tag FICITRFLAN ST — X DR EHSET,
daq_func thread 73 sync data format CT7 —&X—Z|ZE
AT, timestamp 2 fF B WG A ITx L T
timestamp _ref thread 7% event number & timestamp @4
%% BT — X & fE > CTHERLL shared memory % /1L C
flh @ thread WA ILA T 5, Znd EHHY
(tagtime ref interval) [ZFEFRL, WD MUY hSHL72
B o, 2 OF UK D,

127.0.0.1:6379[2]> get|latestTag |

"1574506543"

127.0.0.1:6379[2]> hgetall[shot_tag#1574506543
1) "photonEnergy F"

2) "10.515565"

3) "pulseEnergy F"

4) "361.298645"

5) "pulseEnergyBM2_F"
6) "9.032466"

7) "BLvalue F"

8) "1.368436"

9) ['timestamp_F"
"1655791493.600141"
"SCM3_charge_F"
"240472.578125"
"SCM3_meanX_F"
"209.869278"

ready tag

data

13
14

—_
N
N

Figure 2: Redis data format. Once the data are set for a tag,
the user application updates the ready tag. (In this Fig., it
is 1574506543.) “timestamp_F” is a reserved word.
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Figure 3: Threads in the DAQ system. “watcher _pol” reads
the Redis periodically and “daq func” writes the DB.
“timestamp _ref” updates evno:timestamp LUT in the
shared memory.
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Figure 4: Signal information in the parameterDB. The
three tables in the bottom-right corner are added for the
DAQ system described in this paper.
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Table 1: SACLA Beamline Signals (a Part)

signal evno value

_bl 2 photon/energy 553265879 7.48628 keV
_bl 2 pulse/energy 553265879 365438 ul
_bl 2 SCM3/meanx 553265879 363.181 pixel
_bl 2 SCM3/meany 553265879 198.553 pixel
_bl 2 NISpec/charge 553265879 13797.3 au

_bl_2 NISpec/fwhm 553265879 31.4583 eV
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Table 2: Purity Signals (a Part)

signal evno value note

_main/address 508306 1044

_main/count 508306 1913 cnt 5 set

_satellite/address 508306 1045

_satellite/count 508306 41 cnt 80 set

_satellite/purity 508306 2.05094¢-09

_trigger/count 508306 50000 cnt/set
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