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A Design and Estimation of Distributed Meta-database
for Solar-terrestrial Physics Observation Data

KEN T. MURATA,t MASAKI OKADA,?2 FUMIO ABE,™ TORU ARAKIt
and HIROSHI MATSUMOTO'5

Due to the development of computer performance and information networks, we can now
easily access to observation data for large-scale Solar-Terrestrial Physics (STP) through the
Internet. However, for integrated studies with help of a variety of observation data together,
we need to a distributed network database system with which users are able to access to
any observation data with high transparency. It is widely said that distribution systems and
facilities for STP data are inferior to observation and storage systems in Japan. However, it
is difficult to construct a central data management center for huge amount of data because of
financial, political, and technical reasons. We herein propose a distributed database system
for STP data. In the presented database system, index information of both observation data
files and access users are stored and managed as a meta-detabase. Through the access to the
meta-detabase, users obtain information of the observation data: not only datasite addresses,
directory names and file names of the data, but authorization of the data. One’s authoriza-
tion to access one data is provided by the team or mission responsible for the data. This
suggests that the ownerships of observation data to each team/mission are preserved though
the present meta-database seems to be only one from user side.
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Table 1

Domestic data site for STP.

Data Site

Data Example

The Institute of Space and Astronautical Science

satellite

Radio Science Center for Space Atmospere, Kyoto University

satellite

Data Analysis Center for Geomagnetism and Space Magnetism Graduate School of

Science, Kyoto University

ground-based

National Institute of Polar Research

ground-based

Solar-Terrestrial Environment Laboratory, Nagoya University

ground-based

Communications Research Laboratory

satellite
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Fig.2 STP data attribution.
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Fig.3 The STP distributed database network based on
the model proposed by Murata, et al. 11),12), The
colors of meta-detabase are subject to those in
Fig. 8 (b).
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Fig.4 Data table design for users. PK represents for Primary Key, FK is for Field

Key, and bold style for NULL possible. The arrow shows the direction of

relation.
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(b) Host table, (c) Directory table, (d) File table,
and (e) File access table.
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Fig.8 STP distributed databases 13), (a) Format of data (Top Databasel, Middle:

Userl, Bottom: User2). (b) (Black: datasite own data, Grey: Reprecated
data from other sites, White: linked data from other sites.) (c) Indepen-
dent horisontal distributed database. (d) Copied horisontal distributed
database. (e) Independent vertical distributed database. (f) Copied verti-
cal distributed database.
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Table 3 Properties and estimations of distributed
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Table 4 Construction of test database.

DataName Number
Mission AOJ 10
Team A010 J10 100
Group alt 20
User a010 t10 200
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Fig.9 A distributed database for test of data access speed
via SQL server 2000: Database sharing with help
of (a) Linkserver and (b) Replication.
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05 0000D0DO0O0O0O0O0OOOO SQLO
Table 5 SQL commands for estimation of data access time.

(1)

USE STARSDB
DECLARE QFID int
SELECT @QFID=1000
SELECT * FROM T.FILE
WHERE QFID=FileID

(2)

USE STARSDB

DECLARE @ST float, @ET float, @Data int

SELECT @ST=2448257, QET=2448258

SELECT @Data=1

SELECT * FROM T_FILE

WHERE (@ST<=T_FILE.StartTime AND T_FILE.EndTime<=QET)
AND DatalD=@Data)

(3)

USE STARSDB

DECLARE @ST float, @ET float, @Data int

SELECT @ST=2448257, QET=2448258

SELECT @Data=1

SELECT T_-HOST.Protocol, T_-HOST.HostAddress,

T-DIR.DirName, T_-FILE.FileName

FROM ((T-HDF INNER JOIN T_HOST ON T_HDF.HostID=T_-HOST.HostID)
INNER JOIN T_DIR ON T_HDF.DirID=T_DIR.DirID)

INNER JOIN T_FILE ON T_HDF.FileID=T_FILE.FileID

WHERE (@ST<=T_FILE.StartTime AND T_FILE.EndTime<=QET)
AND DatalD=@Data)

(4)

USE STARSDB

DECLARE @ST float, @ET float, @Data int

SELECT @ST=2448257, @ET=2448258

SELECT @Data=1

SELECT * FROM T_FILE

WHERE (((@ST<=T_FILE.StartTime AND T.FILE.EndTime<=@ET)
OR (T-FILE.StartTime<@ST AND @ST<T_FILE.EndTime)

OR (@ET<T-FILE.EndTime AND T_FILE.StartTime<@ET))

AND DatalD=@Data)

(5)

USE STARSDB

DECLARE @ST float, QET float, @Data int

SELECT @ST=2448257, QET=2448258

SELECT @Data=1

SELECT T_-HOST.Protocol, T_-HOST.HostAddress,

T_DIR.DirName, T_FILE.FileName

FROM ((T-HDF INNER JOIN T_HOST ON T_HDF.HostID=T_HOST.HostID)
INNER JOIN T_DIR ON T_HDF.DirID=T_DIR.DirID)

INNER JOIN T_FILE ON T_HDF.FileID=T_FILE.FileID

WHERE (((@ST<=T_FILE.StartTime AND T_FILE.EndTime<=QET)
OR (T-FILE.StartTime<@ST AND @ST<T.FILE.EndTime)

OR (@QET<T_FILE.EndTime AND T_FILE.StartTime<@ET))

AND DatalD=@Data)

010 00000 StartTimeO OO EndTimeO0 0000000

06 D00000000000DO00 hhimm:ssO(1)d(5)00
0500000

Table 6 Data access times in format of hh:mm:ss. (1)

(5) corresponds to that in Table 5, respectively.
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Fig. 10

which are included between given StartTime and
EndTime. (2) is to search all of the files which are

Two types of file searches.
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(1) is to search files

at least a part of the given StartTime and End-

Time.

It should be noted that in the real data
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analysis users perform (2) type searching.
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Fig. 11

STP distributed database model via transaction replication in SQL Server 2000.
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(a) Data Select Dialog Box.
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(b) Searched and Selected Data List.
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Fig. 13

Data access in the STARS 170 (a) Data list obtained from Fig. 4 and Data

and START/END time input. (b) Searched data list. Show Data button
opens other dialog boxes to draw data plots. A list of non-accessible data
is shown with N/A Data button.
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Fig.14 Sequence diagram for database access class (RSData class) and user
interface class (SelectDataDlg class).
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