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A New Data Acquiring and Query System with Oracle
R and EPICS in the BEPCII*
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Table 1: All_pv_list_tab table structureTable 2: XX_tab table structure
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BEPCII has successfully built its control system with EPICS[1]. Besides optimize the database performance, the
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space. It's convenient to remove
historical data and the maintenance of

processing Cron. When it is scheduled timely, many CA were recreated and _
took too much times. As a consequence, the first schedule had been not the system.
finished, the next schedule had started. Many such data acquisition The data acquisition software(see fig.4) using multithreading technology contains:

programs had been running in parallel so that the control @ [F R o ~| * Data acquisition thread,

network congestion caused EPICS PVs loss. Such kind of problem had S " clomee[prmnlous.[xumk. #[T5[owmem] - 7o) O ga’ra write ’rhrﬁad.d

happened many times since 2006. So, it is necessary to reconstruct a new oo § e o -Tha.’ra service Jrhrea .h lowi
historical database and data acquiring and query system with Oracle. Since o o TR s | IS ;ys’rem as the following
EPICS has been widely applied to accelerator control systems, it's it E s function: o

becoming a hot topic how to store EPICS PV data into a database for a | i e T ) .?.ﬁm acqu's'm: Io;:/s’rar'r and stop.
long term storage. So, the purpose of this new system development is to ' Ew S | = B e o= :Lo ;r';zﬁg\;ee'xe% S cohnecftion.
be commonly used to EPICS control system. |« PVs increases the wizard.

e PVs status view.

The old data acquiring and query system with Oracle consisted of three The historical data query system

parts: data acquisition and Oracle database and data query (see Fig. 1 and The historical data query system takes EPICS PVs out of the database in the form of
Fig.2 ). curve display on the web. This system mainly includes the web server program and web
& B A s service, as shown in figure 5. }
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Fig. 1: The old Oracle System. Fig. 2: the old Query System. Fig. 5: The interface of the
L historical data query system.
The data acquisition software programmed by Python got the EPICS PVs s q x —*Z“-——
from the EPIQS IQCS. It was scheduled by a Cron processing in Linux. It The historical data query interface as
has the following disadvantages: rm— T2 e ~ shown in figure 6, shows from 2013/01/16 to
e Ineffective data acquisition sampling rate (once per minute). It took many times for the CA R ' 3013/ 01/18, in collision mode within *WS
channels reconnection when it was executed. W‘\JW\\N\ \ § al)f of ’rl:)e ?T\GP@ of the beam intensity an
e The program was repeatedly performed periodically. I+ means the next schedule has MRS - collisions brighiness curve.
started when the first program had not been finished. Many same programs were running - \I\ \N\ m]M
simultaneously so that the control network congestion caused PVs data loss. " = S
The old data query system was in B/S developed using Java. The query Fig. 6: The historical data query results
e It's impossible to implement the correlated subquery between the subsystems.
e The database tables are designed into one independent table for each subsystem (e.g. The Jconsole provides memory, threads, such as CPU per'formance monitoring.

power supply control system table and vacuum control system table and so on).
e There is no any zoom in function and data without time stamp display in the interface.

It can easily find memory leaks and thread deadlock. Jconsole testing
nterface as shown in figure 8.
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The new data acquisition system test results are as follows:
Data acquisition software runs stable.

The minimum sampling time 2s.

The biggest footprint of about 250 m.

Data storage consumption time 1.5s (48 tables and 200 data
into one table).

The new system including data acquisition and query consists of three part:  ormsmr s e No memory leaks.

data acquisition and Oracle database and query (see Fig. 3). - T {33 1{‘;233 3233:32';

. ey WL At the same time, data query system test results show that:
The new data acquisition system R A cess concurrency > 50,

After comparison on JCA and CAJ, C eLmomm e ws = e s Page 4s drawing time (1 day, 3 PVs), 15s (15 days, 3 PVs) |
. i rg ecipze aq har_1 Z0101122_1400 jar -os ks -we gt @ b : k d 1. : 1 O d ]
we chose CAJ as the interface to Web services work duration > 150 days

. Fig. 8: Jconsole test interface.
EPICS IOCs and used a monitor Forgthe long time storage, we uses the minimum sampling interval ttme 1 minute feed into the
method to get EPICS PVs, then send S = PG

h h le datab hi database. So, 5000 PVs estimate 24 hours and need about 300 MB to 500 MB of storage space,
Them TO. the Oracle G.‘I'C( ase. This including data storage and index files are stored.
system is developed using JAVA on From monitoring system, without any increase of PVs under the condition of invariable and
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T T T T T T T T T T T T RCP PlGTfOFm- The data acquisition access frequency, storage for one year is about 100 GB of data storage space. Compared with
Fig. 3: PVs access/ query system engi ne is shown in figur‘e 4 the old system 300 GB per year, it’s significantly reduced and saved storage space.

More than 5000 PVs to be stored in the Oracle database are from EPICS IOCs of Th q D d hi .l d b Oracl q
the different subsystems. There should be correlation between different data. So, e new aara acquisition an IsTorical data query system wit racle an

we designed unique database tables: All_pv_list_tab and XX_tab. All_pv_list_tab EICS has been trouble-free operation more than three years since July 2012,

mainly stored all PV static information, including name of PV, system name, alias, note,  1he hew system is stable and reliable, and can completely replace the old ones.
table, etc. XX_tab mainly stored PV concrete data, mainly including id, name of PV, It can not only meet the needs of physical beams personnel, but also greatly

PV date, PV value, including XX on behalf of the name of the system. All_pv_list_tab  convenient equipment operation maintenance personnel equipment fault

table structure as shown in table 1, XX_tab table structure as shown in table 2. analysis and diagnosis.
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