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Abstract

Based on the ‘Government 3.0, the government opens the public data and encourages the
active use in the private sector. Recently, the spatial and statistical information that is one of the
public data is being widely used in the various web business as a high value-added information. In
this study, we propose an architecture of high-availability, high-reliability and high-performance
open platform which can provide a variety of services such as searching, analysis, data mining, and
thematic mapping. In particular, we present two different system architectures for the government
and the public services, by reflecting the importance of the information security and the respective
utilization in the private and public sectors. We also compared a variety of server architecture
configurations such as a clustered server configuration, a cloud-based virtual server configuration,
and a CDN server configuration, in order to design a cost- and performance-effective spatial-
statistical information open platform.

Keywords: Statistical GIS(SGIS), Open Platform, Server Architecture, Cloud, High Availability
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Table 1. Service status of the statistical GIS in developed countries

Country Statistical GIS Services

USA - TIGER (Integration of spatial data and statistical data)

- FGDC (Standardization of spatial data), Data.gov web service

Enaland - ONS (Management and service of statistical database)

9 - Ordnance Survey (Service of the national MasterMap), Data.gov.uk web service
Canada - Census Geography (Web service for statistical GIS data)
Australia - QuickStats (Service of statistical GIS data)

Netherlands - Statline DB (Service of statistical data using Google map)
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Policy Requirements Functional Requirements System Requirements

Spatial-Statistical
information services
for both the public and
private sectors are
needed

functions

Various kinds of analysis

such as searching, data
mining, and thematic
mapping are needed

Available and reliable
server architecture is
needed for stable user
services

Separate open platform
systems for the public and

government services

user data

Configuration of cloud
infrastructure for storing and
analyzing huge amounts of

Configuration of server
architecture, where load

balancing and failover is
available

Architecture design for the spatial-statistical

>

open platform which can support the converged

services of the statistical and spatial information

Figure 1. Requirement analysis for the spatial-statistical open platform system
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Figure 2. Spatial-statistical open platform system architecture for the government service
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Table 2. Main features of spatial-statistical system architecture for the government service

Category

Server Cluster

Functions

Features

Server Cluster for
WEB/WAS

WEB Server(1~n)

Web server connection for
multi-users

WAS Server(1~m)

WAS middleware functions
for multi-users

Data Collection Server(1-k)

Data Collection for the
government users

- Multi-server architecture
- Stable and efficient server
- Active-active server

Web Manager

Web manager functions

- Single-server architecture

Cloud Server for
Spatial-
Statistical Data

Main Name Node

Secondary Name Node

Meta data management for
the data nodes

- Dual name node
+ Multi-users support

Data Node(1-n)

Storage for the
spatial-statistical data

- Cloud Infrastructure for huge

amounts of user data

Server Cluster for
Spatial-
Statistical Data
Analysis

Converged
Analysis Server(1-n)

Converged analysis for the
spatial-statistical data

- Multi-server architecture for

converged analysis

Master Spatial DBMS

Slave Spatial DBMS

Spatial DBMS operations

- Spatial DBMS for
spatial-statistical data
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Table 3. Main features of spatial-statistical system architecture for the public service

Category Server Cluster

Functions Features

WEB Server(1~n)

Web server connection for

multi-users - Multi-server architecture

WAS Server(1l~m)
Server Cluster for

WAS middleware functions
for multi-users

- Stable and efficient server
- Active-active server

WEB/WAS and

Tiled Maps Data Collection Server(1-j)

Data collection for the

- Open API users processing

public users

Tiled Map Server(1-k)

Tiled map creation, Open
API operation

- Thematic map creation
- Converged analysis

Gateway

Internet gateway

- Single-server architecture

Server Cluster for Master Spatial DBMS

DBMS

Slave Spatial DBMS

Storage and operation for
the spatial-statistical data

- DBMS for huge amounts of
spatial-statistical data
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