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Abstract

At SPring-8/SACLA, time series data such as environment measurements, sensor outputs synchronized with the
accelerator cycle, and machine status are stored in a RDB-NoSQL-combined scheme. We plan to keep the same concept
into the SPring-8 upgrade. However, the database engine needs to be upgraded, as the current base component (e.g.
operating system, Java) and the support for the DB itself will be outdated. A known issue is that Apache Cassandra
Version-4 no longer support the Thrift protocol which forms the lowest level of our database library used in both DAQ
and API. In this presentation, we report the feature of the native driver (DataStax Driver) and how it can be adapted to
the new database library. During the transition period, it might be required to operate both the old (current) and the new
method. We think we can get through this likely scenario with some small touch-ups.
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Table 1: Signal Types and #signals as of 2023

Type Contents #siganls
(XFEL+SR)

pol Point data (< 5Hz) 82k

sync Point data with event number 6k

array 1D data (packed) 1

wfm 1D data (meta data on the DB) 1.3k

Img 2D data (meta data on the DB) 36

A RNFEEME 52T IR pol, sync 2DV TIE5,
T —HR—=2AT =T JUIENEI of log, cf data D
AW TR, ENEhD&E % Table 2 ([T
(T =7 VAR DFERIE[1]) , 57 — ZUUER A |-
T 2% DAQ application Dz (3, Thread & IZ
Cassandra @ 1 /—RIZHIV YT, cf data, cf log D 2 D
DT =T N ~DFEZH L EEEIE 553 £LD T batch
WeL, FEOHTT —HDEXIALEITOTND,

Table 2: Cassandra Tables for ‘pol” and ‘sync’ Signals

Table Main Contents Usage Unit

cf log id, date, Newest, -
value(update) Date index

cf data id+date, time, value  Log data Month

cf log sync id, date, evno Newest, -
value(update) Date index

cf date sync id+date, time, evno, Log data Month

value
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Figure 1: A concept of DB connection in DataStax driver
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800 75 2500 15 5 DFE A HURFRIZRIEL |, 1 {55 d T
D DOFEA H LR 2 EATIRFZ A e L T ey R LT,
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Figure 2: Read speed of the latest value as a function of
execution time of day.
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Figure 3: Network load (kiB/s) in various options. The
measurement was done with 14 signals of 10 second cycle.
5 periods (a to e) are with the following conditions.

(a) v4, Datastax whitelist nodel
batch (async), cf log & cf data
(b) v4, Datastax, whitelist nodel
every cf log, cf data, with prepared statement
(c) v4, Datastax, whitelist nodel
cf data only, with prepared statement
(d) v3 Thrift
batch, cf log & cf data
(e) v4, Datastax, whitelist nodel
cf data only without prepared statement

data filler traffic

bandwidth(packet/s)

Figure 4. Network load (packet/s) in various options.
The conditions are the same as Fig. 3.
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Figure 5: Parallel readout time of 4371 signals.
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session X/ —REFIZLDT —ZINE~DFELR
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FLAEZHLAEBIML, # library (ZBATERICISIC Y m
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Table 3: New/Current Libraries Compatibility Matrix

Cassandra  Filler library API library Conditions

Ver.3.x Current(Thrift)  Current NP-

Ver.3.x Current(Thrift)  New Adapt to
new

cf data sync
*1) Need to
write  all
cf log

*2) Adopt to
the new
format
Adapt to
new

cf data sync

Ver.3.x New(DataStax)  Current

Ver.3.x - New/Current NP (host list

columns)

Ver.3.x New(DataStax) New NP

Verd.xor New New NP

later

7 FEDH

SPring-8/SACLA D JiE#DIREER B —DIFHR
T — 2 DORNADI=0 DT —EAF VL —a)
LT —H~_—2ZL NoSQL:Cassandra DFLAEHH)D
FARTTBHE. SPring-8 YHIFHETH 5| EHES T E TH D,
ZDTOITIFIN—R =T OEFIBHEL, T —HF_—
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BATHIRIIBATO R A7 VDT 256035 2
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Do

SE Xk
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