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Abstract:  
The main objective of this paper is to use of open source geospatial and software development technologies. 

Technologies emerging day by day, Internet make this possible, to connect across the world from one point and 

collect information of whole world. We can also collect data of earth through satellite imagery.  GIS played a vital 

role in development, it make data visualize, store, analyze and helps in making of maps.  It is able to analyses past 

data and present data based on that make future predictions. Now a day, All the data is collected with its 

geographical extents, this data is prepared as Geo-spatial data, it can be easily show on maps. The portal developed 

based on GIS makes better experience and interactive for users. We can easily make planning and other decision 

making. 
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Introduction: 
 The motive of this paper is to introduce ways of development of GIS based Web Application using Open- Source 

technology. This software is able to store, analyze, process and visualize the spatial data. We are developing a web 

portal for Uttar Pradesh, the data is shape file of Village boundary is used. Our challenge is to access the map layers 

how much easily and fast in Web Pages as services. For that, we use GeoServer as an intermediate application 

between Web Portal and the database. In the second way we develop web application without using GeoServer, for 

this we access data directly from the database.  

 

Study Area: We have used Village boundary of Uttar Pradesh in this paper. Uttar Pradesh is the state of country 

India. There are 107768 villages in Uttar Pradesh.   

Geographical extent of Uttar Pradesh is  23°52'N and 31°28'N latitudes and 77°3'E and 84°39'E longitudes. 
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Tools and Methodology 

i. Tools used in Development  

Geoserver:  It is an open-source, platform independent software. Development of Geoserver is done using Java.  In 

this study, we are using Geoserver  version 2.19.1.  It is used as middle ware in GIS based web development and we 

can access data from Geoserver as Web Map Services, Web Feature Services, Web Coverage Services. We can also 

modify, delete Geospatial data. We can directly publish shapefile from folder or access data from database. In this 

paper we are using PostgreSQL database. 

Postgresql: It is also an open-source software.  It is a Relational database. We can store, create, modify, delete data 

in this database. It supports tabular data as well as Spatial data and also able to import many formats of spatial data 

like sphapefile, geoJson, .csv files. It is also rich in spatial data type GEOM, for this an extension need to be 

installed. 

PostGIS:  It is an extension of PostgreSQL. It supports spatial data types and many spatial queries. 

For enabling postgis extension in query tool. 

    Type: Create PostGIS EXTENSION; 

PostGIS Bundle:  It is used to import shapefiles into postgresql Database. 

JSP:  JSP stands for Java Server Pages. It used to develop dynamic web applications, used for server side. JSP is  

parsed on web-server and this web-server generates HTML which is run on clients browser 

Tomcat:  It is a web-server created using Java. It is used to run Java Server Pages and to host Web Applications.  

GeoJSON: It is like JSON data used to store spatial data. GeoJson comes under vector type data. 

Open Layers: It is javascript library used for web mapping applications. It is able to display dynamic maps on  GIS 

based web pages. Open layer  is also support both types of data: Vector as well as Raster data on web pages.   

 

ii. Methodology  
For this paper, we are using Village shapefile of Uttar Pradesh,  imported into database. 

Open layer helps to display maps on web pages in two ways: 

a. Using Geoserver:  Geoserver  access spatial data from postgreSQL database and provides WMS and WFS 

layers as web services, Openlayers  displays these services on web pages as Tiled and non-tiled layer.  

Geoserver acts as middleware between web server and the database. 
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 Architecture of GIS based web development using Geoserver: 

 

 

 

 

 

 Fig:A  is showing output.  

 

Fig: A 

 

b. Without Using Geoserver:  We can also displays maps on web pages without using geoserver. For this, 

Create a JSP files, it interacts with database to access spatial data in GeoJSON format. Then open layer 

display this GeoJSON data on web page. 
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 Architecture of GIS based web development without  using Geoserver:  

 

 

 

 

 

 Fig: B  is showing output. 

 

Fig :B 
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Outcomes:  

GIS based Web development using Geoserver – It takes less time to display layer on web pages. DOM Content 

Loaded in 228 ms and finish whole process in 2.08 s as shown in figure A. 

GIS based Web development without using Geoserver- It takes more time as compare to first method. DOM Content 

Loaded in 3.76 s and finish in 40.15 s as shown in figure B. 

 

Conclusion:  In the end, we get, light-weight data can directly access from database and display on the map but if 

data is heavy; it takes much time in accessing directly. For reducing this problem, we get Geoserver  as intermediate 

between Database and the web-portal. Using geoserver, accessing of data as a services on the web page is fast. It 

makes better experience to user. 
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