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ABSTRACT

In recent years, the attention on the applications of the national or international
standards to waterrelated information technology in practice has more increased. In
particular, as the demand on spatial information technology including content development,
receiving, disposal and distribution has increased, the importance of standardization has
been also emphasized. However, compared with attention and demand on standardization in
spatial information technology, studies on development and application of standardization are
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still at the initial stage. Accordingly, this study attempted to investigate the trends of

international standards developed and established by International Organization for
Standardization (ISO) and Open Geospatial Consortium(OGC), and to derive the adaptable
integrated management standard technology for water hazard information platform. For

this, we Investigated big data, NoSQL, and cloud technology for the observed data

provision. Furthermore, OGC WxS standard technologies for spatial information web

service and ISO standards for spatial information format were investigated. Based on

these investigations, we examined the strategies and plans to apply and establish the

standardization for information provision.

KEYWORDS : ISO, OGC, International Standard, Web Flatform Technology, Water Hazard

Information System
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FIGURE 1. Meta data integration architecture(Min and Oh, 2011)
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TABLE 1. Related data standardization technology(Jeon et al., 2010)

Requisite Technology Detailed contents
XSL Extensible style language
Expression HTML Hyper text markup language
CSS Cascading style sheets
XSL Extensible makeup language
) XSL—RPC XML-remote procedure call
Linkage - -
SOAP Simple object access protocol
HTTP Hyper text transfer protocol
RDBMS Relational DBMS
Save OODBMS Object—oriented DBMS
SQL Structured query language

(Dublin Core Metadata Initiative), ©]=r 23]
EX43(LC: Library of Congress), =3+
&3] (INDECS: INteroperability of Data in
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TABLE 2. Information sharing technology and standards

Name Version Description
SOAP 1.2 Protocol for exchanging structured information on a computer network using a web service
REST N/A Software architecture for distributed hypermedia systems such as WWW
RSS 1020 Standardized format for information offering that changes frequently such as blog articles,
B news headlines, audio, video
Atom 1.0 XML-based document format for describing the information list include links
MIME - Internet standard format for e—mail defined by IETF(Internet Engineering Task Force)
MTOM - Optimized Message transmission system for SOAP binary data transmission
OGC KML 2.2 Spatial data exchange format defined by the Open GIS Consortium
WS-QF 1.0 Web services standard quality indicator defined by the OASIS
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TABLE 3. Big Data, NoSQL, Cloud technology outline and implementation strategy

Technology Technology outline Implementation strategy
* Various definition and classification is exist ' o : .
. o . N * Continuous monitoring as implementation
Big Data * Divide as data collection, storage, analysis, visualization
target technology
and cloud technology
* NoSQL DBMS can make a service with document 'Atyplcal .data Iconnepted W't,h disaster
X ‘ . . . information will be linked with target
information or key—value information that have difficult task
NoSQL . L ) system
with existing RDBMS such as atypical document o )
| ‘ ) . * Map out a specific plan after the linkage
information or key—value information )
target decided
* Improving cloud technology which is the way to reduce
costs
Cloud * Flexibility and scalability of cloud computing is related with ¢ Test application for partial service

water hazard information platform from a data providing

perspective
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TABLE 4. OGC WxS standard technology and implementation strategy

Technology Technology outline Implementation strategy
* Response to the server side request with dynamically created image
0OGC WMS when the client request map with specific condition such as map * Prototyping with the pilot data
area or map size through http protocol
* XML schema specified by the OGC for describing the appearance of
OGC SLD map layers. It is capable of describing the rendering of vector and  * Prototyping with the pilot data
raster data
0GC WFS * Provides an interfape allowing reguests for geographical features « Prototyping with the pilot data
across the web using platform—independent calls
* Standard protocol for serving pre—rendered georeferenced map tiles
over the Internet. The specification was developed and first +Test application for annually
0GC WMTS published by the Open Geospatial Consortium in 2010 renewal data
* Provide fast and efficient service for the data which has long—term
renewal period
* Web—based retrieval of coverages - that is, digital geospatial
0GC WCS information representing space/time—varying phenomena - Partial test application

* Relatively incomprehensive range of client application by comparison
with WMS and WFS
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TABLE 5. ISO GML and Metadata technology outline and implementation strategy

Technology Technology outline Implementation strategy
* OGC geography markup language is also adopted as ISO standard * Prototyping with the pilot
ISO GML * Having a strong position in geospatial information standard despite datal(test application as WFS
GML is complex format compared to traditional format(shp, asc, etc.) response)
y ISO 19139 is primary and effective XML realize standard for ISO 19115 Promotion 1o include 1O 19139
etadata metadata .
(ISO 19139)  *Dublin Core and Federal Geographic Data Committee(FGDC) metadata as mandatory for service

‘ information
are also in use
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<<Abstract>> MD_ReferenceSystem
MD_SpatialRepresentation (from Reference system information)
(from Spatial representation information)
+referenceSysteminfo
spatialRepresentationinfo 0. . - -
= " 0. MD_MetadataExtensionInformation
(from Metadata extension information)
DQ_DataQuality +metadataExtensioninio
(from Data quality information) 0.*
+dalaQuahtng!T MD_Maintenancelnformation
- from Maintenance information
MD_Metadata { )
+ fileldentifier [0..1] : CharacterString 0.1 0.4
MD_Distribution +distributioninfo +language [0..1] : CharacterString +metadataMaintenance |  +resourceMaintenance
(from Distribution information) + characterSet [0..1] : MD_CharacterSetCode = "utf8"
0.1 + parentldentifier [0..1] : CharacterString
+ hierarchyLevel [0.."] : MD_ScopeCode = "dataset"
+ hierarchyLevelName [0.."] : CharacterString
+ contact [1.."] : C|_ResponsibleParty
+ dateStamp : Date
+contentinfo + metadataStandardName [0..1] : CharacterString o
0. + metadataStandardVersion [0..1] : CharacterString | +identificationinfo <<Absirach>
<<Abstracts> + dataSetURI [0..1] : CharacterString 1! MD_ldentification
MD_ContentInformation < > (from Identification information)
(from Content information) \
% i +resourceConstraints
+portrayalCataloguelnfo \ 0.*
0. L \\ - dataConstraints

MD_PortrayalCatalogueReference
(from Portrayal catalogue information)

+applicationSchemalnfo
0>

MD_ApplicationSchemalnformation
(from Application schema information)

FIGURE 3. Metadata entity set

TE A &E ook g} (Lee and Kim, 2006).
TEE FEFEWL Geography Markup
Language (GML) ¢l 1SO 191367 wEFY 1.
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MD_Constraints
(from Constraint information)

Conditional statements:

language: documented if not defined by the encoding
standard

characterSet: documented if ISO 10646-1 not used and
not defined by the encoding standard

hierarchyLevel: documented if hierarchyLevel not
="dataset’

hierarchyLevelName: documented if hierarchylLevel not
= "dataset"

information (ISO 19115:2003(E))
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