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Abstract

J-PARC (Japan Proton Accelerator Research Complex) is controlled with a lot of equipment, and we archive the
operation data of about 64000 EPICS records in Linac and RCS. PostgreSQL is used in the data archiving system now,
but it has a problem of extendibility and data migration and so on. In order to cope with the problem, we have examined
the next-generation archive system using Hadoop of a distributed processing framework and HBase of distributed
database. We developed the test system and use it in a tentative way.

It is mentioned that a master node is SPOF (single point of failure) as a problem of Hadoop and HBase. So, we make
two servers into HA (High Availability) cluster structure using Heartbeat and Pacemaker, and raise system availability.
Moreover, important metadata for data management is protected by the data replication between two servers using
DRBD (Distributed Replicated Block Device). About 50 TB of HDFS (Hadoop Distributed File System) is built using
nine slave nodes, and HBase is worked on it. About 6,500 polling type data in a cycle of 1-60 seconds and about
13,000 the event type data in Linac are collected in a tentative way now, and it can be archiving stably. Moreover,
about data retrieval, there is a case where response time is shortened by about 1/5 as compared with the present system.

This paper reports the present status of this archive system, and the view of a subject and future
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Figure 1: System structure.
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Table 1: System Item Information

Role Composition
Master DELL PowerEdge R610
Node CPU: Intel Xeon E5620 (4Core 2.4GHz)
(Primary) MEM: 24GB (8GB x3,1333MHz,DDR3)
HDD: 600GB SAS 10krpm x4 (RAID10)
Master DELL PowerEdge R200
Node CPU: Intel Xeon X3210(4Core 2.13GHz)
(Secondary) MEM: 8GB (2GB x4,DDR2)
HDD: 160GB SATA 7200rpm x1
Slave DELL PowerEdge R410
Node CPU: Intel Xeon E5620 (4Core 2.4GHz)
MEM: 24GB (8GB x3,1333MHz,DDR3)
HDD: 2TB SAS 7200rpm x4 (RAID5)
Software | OS: CentOS6.3 (Japanese)
Java: JDK 1.6.0_45
Hadoop 1.0.4
HBase 0.94.5
Heartbeat 3.0.7
Pacemaker 1.0.12
DRBD 8.4.1
Ganglia 3.4.0
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Figure 2: Resource monitoring by Ganglia.
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Figure 3: Image of data table structure.
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Table 2: Spec of Present System

Role Composition

DELL PowerEdge R200
CPU: Intel Xeon X3210 (4Core 2.13GHz)
MEM: 8GB (2GB x4, DDR2)
Internal HDD: 160GB SATA

HDD for Storing: 10TB (External file server
storage is shared using “StorNext” in 10Gb
network.)

DELL PowerEdge 860
CPU: Intel Xeon 3060 (2Core 2.4GHz)
MEM: 4GB (2GB x2, DDR2)
Internal HDD: 250GB SATA

HDD for Storing: 4TB(1TBx4, Using
external disk of USB connection)
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Table 3: Data Retrieval Performance Comparison

System and Data Type Time(sec)
Present System for Writing (LLRF Data) 50.5
Present System for Retrieving (LLRF Data) 100.0
HBase (LLRF Data) 20.9
Present System for Writing (IS Data) 16.8
Present System for Retrieving (IS Data) 26.9
HBase (IS Data) 20.9
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