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DATA CENTER REPLICATION SOLUTIONS

EXECUTIVE SUMMARY

The Global lonospheric Radio Observatory (GIRO, giro.uml.edu) operates a data center holding over 40 million records
of HF vertical incidence sounding of the ionosphere from over 100 observatories since 1987. Through individual
agreements with the instrument owner organizations, real-time data are provided to GIRO with a few minute latency.
Two databases of the data center, Digital lonogram DataBase (DIDBase) and plasma Drift dataBase (DriftBase) provide
the research and application community

with public remote access for interactive

data analysis and processing using the UML-
developed software tools (SAO Explorer and
Drift Explorer) that connect to GIRO Data
Center over the Internet.

Overseas connections of SAO Explorer and
Drift Explorer to the GIRO data repositories
in Lowell, MA, USA are experiencing periods
of high latency due to the Internet
bandwidth limitation and elevated data
traffic access activities at the single point
of GIRO access in Lowell. High latency of
access to GIRO precludes seamless data
analysis with online connection to GIRO
databases, forcing remote users to manually
download GIRO data to their local computer
for offline analysis.
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GIRO Locations in DIDBase

Establishing a mirror GIRO data center allows interested organizations to cut down the latency in access to the

historic GIRO data.
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[GIRO DATA CENTER REPLICATION]

TECHNICAL DESCRIPTION

Concept of Operation

The Lowell GIRO Data Center (LGDC) Replication system includes (a) snapshot copy of complete DIDBase and
optionally DriftBase contents at the time of the system initialization at LGD, and (b) yearly raw ionogram and drift
data updates via mass media mailings. In this arrangement, the retrospective data archives are available in full at the
mirror sites; the real-time raw ionogram and drift data are still available only at Lowell node of GIRO until their

yearly update is circulated via mail.

Hardware and Software

The hardware and software components of the replication system are listed in Table 1 and 2.

Table 1. Hardware components of GIRO Data Center Replication system

CURRENT DEMAND

PLATFORM COMPONENT CAPACITY AS OF 2018 OPERATING SYSTEM
. . o DIDBase 6 TB .
A DIDBase and DriftBase (optional) Repositories | 16 TB . . Linux
DriftBase 4 TB (optional)
B Backup Platform (optional) 32 TB 2x10TB Linux

Table 2. Software components of GIRO Data Center Replication system

PLATFORM COMPONENT VERSION DESCRIPTION MANUFACTURER
A, B Firebird 2.5.8 DBMS for DIDBase Firebird (open source)
B Firebird 2.5.8 Database Backup tools (optional) Firebird (open source)
B DIDB_FILL 1.4.19 lonogram data ingestion daemon UML
B DRIFT_FILL 1.2.8 Drift data ingestion daemon UML
Functionality

Once GIRO Data Center Replication system is installed at the hosting organization and configured for Internet access,
local SAO Explorer and Drift Explorer workstations (http://umlcar.uml.edu/downloads.html) can be configured to use
it instead of the master servers in Lowell. This will provide rapid access to retrospective GIRO data that were used to
populate the mirror server at the time of its original configuration at UMLCAR.

CONTACT INFORMATION

Further information on status and availability of GIRO Data Center Replication Systems can be obtained from UML
Space Science Laboratory; contact Prof. lvan Galkin at lvan_Galkin@uml.edu.
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