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Abstract- A lot of research have been developed for organizing and accessing geographic information.  This paper presents 

a service integration system for supporting geographic requests over the Web. This system has been implemented based on 
standardized technologies such as web services, Java, PHP and XML. It includes metadata tools, workflow system, 
API/REST server, etc. and provide features that are difficult to implement with traditional solutions. The purpose of the 
system is to sustain enterprise during knowledge management activities by defining standards, policies, and workflows. 
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I. INTRODUCTION 

 

Thousands of websites are now available to provide 
remote sensing data such as USGS.gov, earth data 

(https://earthdata.nasa.gov/) which provide 

information about earth data and related services. 

Nevertheless, some problems have been raised such as 

thousands of results have been appeared and users 

want to get answers to their questions instead of links 

to pages contain the keywords (keyword based search 

interface), so it becomes more difficult for them to 

select the right information from the wide variety on 

offer.  With this traditional approach, users still face 

high volume of information, which may be not 

suitable to their needs and preferences. The semantic 
web extends the current web with well-defined 

meaning information that enable computers to return 

more precise search results, integrate different sources 

and automate sophisticated tasks [1 ]. 

 

The objective of this paper is to describe a prototype 

to data access and organization in brief, which provide 

features that are difficult to implement with traditional 

solutions and introduce the development of catalogue 

satellite images and its components of workflow 

system, data layers and the developed tools for 
metadata and searching the catalog and the necessary 

information security tools to determine privileges 

levels. 

 

The project is designed to support the decision-

making and sustainable development. The developed 

system provides platform to facilitate the 

developments of spatial data infrastructure (SDI). The 

overall design philosophy here follows four major 

principles: a) adhere to data sharing policies and 

standards to ensure interoperability, b) use free and 

open source software components whenever possible, 
c) build and record knowledge as we go while 

transferring that knowledge through the system built-

in help and training tools, and d) We are dealing with 

a complete ecosystem when building national spatial 

data system. 

II. METHODOLOGY AND SOLUTION 

APPROACH 

The problem with sharing and maintaining geographic 
information systems data among applications is the 

diversity of formats that lead to inconsistencies, 

inaccuracies, and duplication [2]. Spatial data will be 

more readable and valuable if it is ruled by some 

guidelines from the stakeholders and the Cabinet 

when requesting GIS and spatial information. NARSS 

does not have enough integrity with the stakeholders 

as well as the Cabinet data services. That sometimes 

lead stakeholders to build their own tools and 

resources to get the information they need to make 

right decision instead of collaborating with the 

available service. With this segregated paths of 
knowledge, there is no way to provide all information 

required, accurately and in time. 

The solution was to (a) Build an integrated system for 

the exchange of data between the concerned 

authorities and the state to provide spatial data 

services projects. (b) Build a spatial distributed 

knowledgebase system based on the guidelines, rules 

and policies coming from the interested stakeholders 

and overruled guidelines, rules and polices coming 

from the Cabinet and then integrated within NARSS 

system.  (c) Build expertise in spatial data value 
assessment science wise and business wise. (d) Build 

inventory/ catalog of all criteria parameters of useful 

data that can be extracted from spatial data as well as 

the hosted data. (e) Build policy-based servers based 

on stakeholders' businesses and their provided hosted 

data and polices/rules.  

Achieving integration, however, is a challenging 

problem for several reasons:  the data structures used 

in the subsystems may be complex and often 

incompatible with each other, and many tasks require 

a large volume of data processing and 

communications. A promising approach to the 
integration problem is to gain control of the 

organization’s information resources at the metadata 

level while allowing each authority having its own 

Geodata repository[3]. In other words, the integration 

is accomplished through standard mapping model that 

https://earthdata.nasa.gov/
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govern how these systems interact with each other to 

achieve synergy[4]. 
This approach presents new challenges in concept and 

technology not only for the established areas of data 

and knowledge engineering but also for the evolving 

efforts on metadata management and information 

modeling: (i) new methods integrating data and 

knowledge throughout the information management 

lifecycle (from modeling to representation and 

processing), (ii) new methodology unifying enterprise 

metadata management with information modeling, 

and (iii) new technology and architecture to simplify 

the complexity of information control.  

 

A. Data 

This paper draws on data collected from the project of 

NARSSGeoPortal. The design of the platform was 

done in various iterations by policy makers, end-users, 

solution providers and researchers. It could be 

considered a form of action design research [5]. 

Multiple research instruments were employed in order 

to collect data that was necessary for delivering 

project results such as memo's, progress reports, 

prototype. Throughout the project a series of 

interviews were conducted. The interviews were semi-
structured around questions concerning the planning 

issues and design of the platform. The development of 

the project was from June 2014 to June 2016 focusing 

on (1) the development of national information 

sharing system for data exchange through 

collaborative platform with emphasis on the interface 

definitions, data standards, and semantics. (2) The 

development of data exchange policies based on the 

information exchanged via the platform.  

B. Developed system 

Considering the initial requirements of the project, a 

technical feasibility study was conducted on existent 
standards, methods, concepts and technologies that 

could underlie its development. The focus was the 

search for the latest technological computational tools 

to optimize and facilitate SDI development. Figure 1 

show the developed architecture.  The system 

composed of 1)Geoserver from ESRI that works as 

repository for images and spatial data layers, 2) 

Cataloging and metadata access are provided by Solr, 

3)OGP from Opengeoportal.org as the GUI interface 

and viewer for vector and raster, and 4) Activiti from 

Activiti.org as workflow management system. The 
whole system has been implemented in windows 

environment and written in JAVA, PHP programming 

languages and MySQL database was implemented to 

be consolidated for all the four subsystems and to 

store historical files, events, logs, etc..We also 

implemented different data stores, workflow and the 

access control subsystems. Finally, OpenLayers  were 

used to view and analyze spatial data.   

Data is structured in XML files. JSON was used as 

internal format for sending messages and 

communication between servers. The architecture is 

service-oriented,  multi-participant and collaborative 

which allows sharing geographic information 

resources through many distributed sources at the 
same time. The developed system is a dynamic system 

and needs to be updated continuously.  

 

 
Figure 1.  System architecture. 

 

C. Project  Modules 

This section presents the developed modules for 

upload/ download, retrieve of geographic information, 
workflow etc in metadata catalog  "Fig. 2".  

 

 
Figure 2.  Project modules. 

 

 Metadata Tools: The Metadata tools were 
implemented to provide interoperability across 

institutional repositories through a common interface 

"Fig. 3" to archival data and derived data products: 

images, shapefiles, etc. It allow users to rapidly 

construct an effective schema by simply indexing 

sample data and to upload new layers in bulk or single 

to the catalog . Users can download metadata 

information as XML file. Users can also exchange 

GIS models and geospatial information such as maps 

in the form of web services (WMS, WFS, WMC). 

Each resource has its own URL. The developed 

system uses several different standards such as FGDC 
metadata standard [6], and the OGC Styled Layer 

Descriptor (SLD) [7].  
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Figure 3.  Data collections and services as seen by the user, 

using the developed system 

 

 Search: Users want to get answers to their 

questions instead of links to web pages containing 

keywords. the solution is to implement a tool to search 

metadata using wiki search. Multi-select facets 

interface helps users to express their questions in an 

easy to understand way [1]. The Metadata Search 

module allows users to search also in the catalogue by 

providing spatial or keyword. Facet search user 

interface "Fig.4" has been developed to help users to 

express their questions in an easy to understand way. 
The main Theme of displaying the document depends 

on showing Specific fields of document to provide a 

Wiki view of the document. It demonstrates several 

useful features, such as searching, faceting and 

geospatial searching. Through the developed UI, the 

user is allowed to select facets to filter the documents 

with the most suitable way for his needs. 

Adding/Excluding Filters to the query using Facets is 

available to reduce the search result.  

 

Time Zooming is also allowed to filter results using 
date zooming. Customized filtering is also allowed to 

allow the user to set his own facets to filter the 

documents according to his needs. Query filters 

perform queries at search time against data already in 

the index, this means that the new search results will 

be displayed according to the new filters, narrowing in 

on exactly the results they are looking for. Users can 

also sort the search results "Fig.5" according to its 

timestamp (Newest or Oldest). Metadata Viewer is 

also developed to preview metadata of specific 

document. Pagination of results is also supported that 

every ten rows are displayed in a page.  Range 
faceting search was also implemented by specifying a 

range of values for a field (a range with an upper 

bound and a lower bound). The query matches 

documents whose values for the specified field or 

fields fall within the range.  Geo-spatial Search: 

During every panning or zooming, layer(s) will be 

automatically generated from the available layers 

which most closely matches the current extent of the 

map for the user. The geographic search can use 

geographic content directly or content metadata. 

Using spatial search, user can: a) Index points or other 

shapes, b) Filter search results by a bounding box or 

circle or by other shapes. 

 
Figure 4.  Multi-select facet search UI 

 
Figure 5.  An example page of the geoportal with a description 

of a dataset extracted from the metadata. 

 Access Control: Administration and 
Management of the system were all done through a 

password-protected browser interface. It is a PHP 

framework with lots of features: a) Clean MVC 

structure, (b) Proper security features, like CSRF 

blocking (via form tokens), encryption of cookie 

contents etc.  (c) Users can manage their profiles, 

orders according to their needs.  (d) Account upgrade / 

downgrade, (e) supports native mail and SMTP 

sending (via PHP Mailer and other tools) , and (f) 

Uses PHP data objects for database access. 

 Workflow: Business process automation is 

accomplished by utilizing tools and approaches 
mechanisms for automating a series of business 

activities [8]. Activiti (http://Activiti.org) software 

was used to implement a workflow on top of 

NARSSGeoPortal. The developed workflow support 

features such as sending acknowledgement to the 

buyer, confirm the order, sending automatic email, 

archiving the received messages, etc.  While Activiti 

uses Business Process Modeling Notation (BPMN) 

and the geoportal uses web service technologies. To 

achieve integration between different subsystems, 

API/REST server was developed to handle messaging 
between these subsystems and to work as access 

control between applications.  

 Functional Requirements include: a) Simple 

to install, b) Host related data coming from 

stakeholders and use it to process their inquiries.  c) 

Open source. d) Un-authorized users are not allowed 

to access the system, e) Users could set permissions 
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on their objects. f) Use of login and Authentication 

mechanisms to authorize users. 

 Nonfunctional Requirements include: a) 

Faster inquiry/response time.  b) Durability: if we 

want an update about a tool, we needn’t redesign or 

recode the tool. c) Scalability; the system has to 

support an increase of users, modules, etc. d) 

Extensibility; it was built on XML. In addition, more 

file structures could be added easily. e) Provides a 

modular and flexible technology base where the 

individual components could be added or replaced 

more easily. f) Enables faster deployment of 

technology. g) Code followed object oriented design. 

h) Code is easily extendible by professional 
developers. i) Code is robust enough to deal with 

errors from external or added components. 

 

III. RESULTS 

 

This paper developed a prototype system to data 

access and organization that meets the government 

authorities’ needs.  It is a federated web application to 

rapidly discover, preview, and retrieve geospatial data 

from multiple distributed engines.  

The proposed approach reflects a quantitative method 
for capturing network-based intercommunication 

between actors involved in a certain event through 

web based services methods such as REST/API. It 

also includes the view that infrastructure should be 

seen as a process, since it is created by a large 

number of actors. Researchers and participants with 

the proposed approach have an innovative data driven 

method to efficiently collect, and process web-based 

data for identifying the needs of local communities.  

 

 

 
 

CONCLUSION 

 
The main contribution of this work is developing  

open source framework for sharing geo-spatial data to 

create, apply and exchange geospatial data and 

applications that includes metadata tools, workflow, 

etc. 
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