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Abstract

At the SPring-8/SACLA complex, several NoSQL database (Apache Cassandra) clusters have been utilized for storing
log data. For various types of signals, it is essential to couple the NoSQL database with a relational database to build a
complete data stream. Since the first generation of the system implemented in 2014, an overhaul was already made in
2018. In this paper, we describe the essence in the database design and troubles we got through in the 24-hour operation

for a future occasion implementing a similar system.
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Table 1: Number of Signals and DAQ Rate of the First
Generation System

Cluster name #signals (pol) total rate

SY/LI/BL 11215 3.8kHz

Table 2 Number of Signals and DAQ Rate of the Second
Generation System

Cluster name #signals (pol) total rate
SR 21087 15kHz
SACLA 55034 19kHz
SCSS+ 6929 2.5kHz
#signals (sync)
SR 2481 2.5kHz
SACLA 3001 6kHz
SCSS+ 293 0.6kHz
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Figure 1: The data flow of the first generation system.
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Figure 2: The data flow of the second generation system.
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Figure 3: A photo of the SR cluster’s front panel. A 3U
chassis contains 24 servers.
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Table 3 Cassandra Server Specifications

System Cassandra version #nodes storage/node memory/node replication/#racks
LI/SY/BL(2014-) 2.0 12 9TB(HDD*3) 16GB 32
SR(2018-) 2.2 20 2TB(SSD) 32GB 3/1
SACLA(2018-) 2.2 44 2TB(SSD) 32GB 3/1
SCSS+(2017-) 22 18 2TB(SSD) 32GB 3/1
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Table 4: Table Definition (The First Gen.)

table / column comment

cf log

signal text,

date varint,

PRIMARY KEY ((signal),
date))

cf data ####H#

‘signal’ is signal name:

‘date’ is CCYYMMDD

CCYYMM

signal text, ‘signal’ is
i signal_name+CCYYMMDD

‘time’ in [ns]

time varint,

value blob, :

PRIMARY KEY ((signal), | value' holdsa

time)) i MessagePacked data.
52 B AR
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Table 5: Table Definition (The Second Gen.)

table / column comment

cf log

key text, date int,
err int, evno bigint,
f val float, i_val int,

“key' is signal_id
‘date’ is YYMMDD

stat float, time bigint, time in [ps]
PRIMARY KEY (key, date)

of data #### L YYMM

key text, time bigint, ‘key' is

' signal_id+YYMMDD

“time" in [us]

err int, vno bigint,

f val float, i_val int,

stat float, t_val text,
PRIMARY KEY (key, time)
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Table 6: Table Definition (The Second gen.)

table / column Comment

cf log sync

key text, date int, ‘key" is signal_id”
‘date’ is YYMMDD

‘time’ in [us]

err int, evno bigint,

f val float, i_val int,

stat float,time bigint,
PRIMARY KEY (key, date)
INDEX ON (evno);

cf data sync ####

YYMM

key" is
i signal_id+YYMMDD

‘time" in [ps]

key text, ime bigint, err int, evno
bigint,

f val float, i_val int, num int, stat
float, t_val text,

PRIMARY KEY (key, time)

INDEX ON (evno);

i “t_val' is packed data
i (private format)
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Figure 4: A timing chart of the cod beam position monitor
data. The writing process starts 1 second later of the
measurement. It takes about 80 [ms] to write a group of
signals. An asynchronous reading may mix up two
different data sets by chance. In this case, a retry process is
launched.
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Figure 5: History of hardware failures of 12 nodes in
Generation 1 system. The failure rate is rising recently.
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