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ABSTRACT 

Web based geospatial technology is being ‘exclusive’ with integrated and invisible capability, in creating both spatial and 
non-spatial data to enhance liveability, workability and sustainability by sharing geospatial data. It disseminates real-time 
data to desktops and mobile devices through web-based applications as per user needs. The processing of large data streams, 
both structured and unstructured, will call for Big Data. While this is already well established in business intelligence 
applications, it is yet to make significant inroads in the Geographical information system (GIS) technology. Spatial and non-
spatial data, for the present study, inter linked and developed a web application so as to fetch required information to the user 
who searches for a place of interest i.e., for event, tour, educational institution, health service centre etc in Hyderabad city. It 
can also provide the route network right from the starting point to the end point (destination), apart from the mode of 
transport details like R.T.C /Private Vehicle/ Train etc. Schedules and tour guide details also can be possible to provide with 
the application. Users, with just a simple click, can get detailed information about their route and destination in a simple and 
easy method with the application. 
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1. Introduction 

Spatial data are data connected to a location, a place on the earth. Spatial decision-making exploits the geographic 
relationships within this data to make decisions. Spatial Decision Support Systems (SDSS) combine spatial and non-spatial 
data, the analysis and visualization functions of Geographic Information Systems (GIS), and decision models in specific 
domains, to compute the characteristics of problem solutions, facilitate the evaluation of solution alternatives and the 
assessment of their trade-offs (Kemp, 2008). the decade of 2000s characterized by rapid technological developments of 
hardware, geospatial software, and data, and the period after 2010, during which SDSS have proliferated into individualized 
location-based services, dynamic systems taking advantage of frequent data updates, and public sector decision support 
applications relying on public participation and abundant data streams collected from a variety of location-aware sensors 
(Keenan, Jankowski, 2018). Now a day’s there is increasing interest in developing online map services using Google Maps 
Application Programming Interface (API), Yahoo! Maps API, Microsoft Bing Maps API, Nokia Ovi Maps API, and ESRI 
Arc GIS API (Lisa, Kristi, 2009). The use of Maps API has revolutionized online mapping applications on the Internet 
(Shunfu Hu, Ting Dai, 2013). The use of GIS to manage investments in cities is becoming more and more popular. Current 
technology enables the use of GIS system with the use of network technology. In this way, the same maps can be used by 
users of different units. Implementation of investments in cities often requires cooperation between different institutions, 
offices and other entities (Stepniak, Turek, 2020). The decisions, decision making processes and the time involved are all 
broken down to a function of criteria over a set of information. This information is recommended to be stored in layers in 
special criteria based spatial form which reduces the processing requirements to simple manipulation of specific independent 
layers (S. Velan, 2014). The use of ICTs, geo-technology, computer and mobile aided apps, (broadly classified as evolving 
digital technologies) to visualize spatial data and plan has undergone remarkable changes and there are increasingly new 
developments in grid technologies, web mapping, interactive web services with recent introductions such as Google Earth 
and Google Maps (Anaafo, Takyi, 2021). 

However, there are two major drawbacks in the map. First, the application developer utilizes open-source methods 
such as XML, Fusion Tables, CSV, or KML for the preparation of limited amount of usually non-secured spatial data, which 
are not suitable for data sources in the format of a commercial database stored on a secure data server. Second, map is 
focused on the use of the Maps API platform for the fast delivery of the customized services or data, so they usually lack of 
sophisticated functionalities and intuitive user interfaces that can afford the user in terms of capability to manipulate the data.  
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2. Objective & Methodology 

The sole objective of this paper is to demonstrate an online mapping application that requires access to data sources 
in the format of a commercial database stored on a secure data server which also offers sophisticated functionalities for the 
user to manipulate the data. Present paper, an exploratory one, proposes a model for developing an online map service to 
cater tens of thousands user requirements using Hyderabad city image just as the sample model. Google Maps API, Geo 
Node, Open geo, SQL Data Base, Grass GIS, Open Street Map, and Java Scripts are employed to develop this online map 
application. 

3. The Digital Plan Application Design 

 Proposed digital plan application, that serves like a decision support system, functions with the integration of several 
sets of its constituents ranging from spatial & non- spatial data to the soft & hardware apparatus like the following.  

a. Data Set 

The information collected about function halls for use requirement purpose on facilities like; At Schools; - At Other Places 
within the Community, At Faith-based Centers, At Other Federal Agencies. The geographic location (i.e., latitude and 
longitude in decimal degrees) of each function hall and more importantly what are the important features covered in each 
function hall are also provided through the application.  

b. Integration of Google Maps API and SQL Database through JavaScript & XHTML 

Since the online map application is a web application, every Maps API implementation is based on a web page 
(Craig M Dalton, 2015). Google Maps, for which Java Script is the native language, are built of XHTML (Extensible 
HTML) and formatted with CSS (Cascading Style Sheet). Therefore, both JavaScript and XHTML are used for developing 
the online function hall map application. Figure.1 illustrates a conceptual framework for the integration of major components 
of the application. The implementation is done using the Microsoft Visual Studio Express, which is a light-weight version of 
the Microsoft’s Visual Studio (VS) and provides a set of free software programs in the form of Microsoft’s integrated 
development environment (IDE).  

Figure.1: Hyderabad Function Halls Web Map Application Flow Chart 
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The VS Express includes Visual Web Developer Express (VWDE), Visual Basic Express, Visual C++ Express, 
Visual C# Express and SQL Server Express. The VWDE allows application developers to create ASP websites with the 
programming language either Visual C# or Visual Basic. It has a very user-friendly interface for web design. The Server 
Management Studio Express provides the capability to edit, update, and manage SQL Server Express database. For instance, 
the developer can create a new SQL database for a web site but needs to import the data from Oracle, Microsoft ACCESS, 
Excel or ODBC sources. For developing the proposed ‘Hyderabad function halls’ application development environment, the 
application employs Visual Web Developer 2010 Express to develop the Hyderabad online map application, and SQL Server 
Management Studio 2008 Express to import Hyderabad database. 

In Function Hall database, two views (virtual tables) were created to dynamically summarize the total Function Halls 
count, based on the Place names. Using the Standard Structured Query Language (SQL), the first view called Function Halls 
was created to tally the number of gardens for each Hyderabad place, and the second view called Hyderabad Centre Point 
that contains the centre latitude and longitude of each place was appended to the first view so that the summary data can be 
displayed in the map window. Microsoft aspx.NET technology employed to connect and retrieve data from the database. An 
aspx page contains scripts written in Microsoft .NET languages such as Visual Basic.NET and C#.NET. Proposed 
application uses Visual Basic.NET to perform all the database tasks. As shown in Figure.1, when the Functionhall.htm is 
accessed by a web user, it first determines the user’s web browser type and a browser-specific html file calls an initialize 
function from the Main.js JavaScript file and when the Main.js initializes the online map page, it sends a request to an aspx 
named NewGetData.aspx. The aspx script retrieves function-halls data either at the street level or at the area level from 
‘Hyderabad Function halls’ database depending on users’ requests.  

function initialize() { geocoder = new google.maps.Geocoder(); //For centering map on contiguous HYD  var myLatLng = 
new google.maps.LatLng(38, -95); var myOptions = { zoom: 4, center: myLatlng, scaleControl: true, mapTypeId: 
google.maps.MapTypeId.ROADMAP } map = new google.maps.Map(document.getElementById ("map_canvas"), 
myOptions); //Calls an aspx script to retrieve data from SQL Server database $.get("newGetData.aspx?level=place", 
displayplace); } 

c. Developing Search and Filter Functions 

This application provides information to the user with a web interface for ‘search’ functions such as Find Function 
Halls by Location (e.g., address or zip code) and ‘Find’ Function Halls by Place, so the user can have the option to see only 
selected function halls around that address or zip code, or within that Place. Furthermore, search functions need to be 
accompanied by another function called ‘Filter’ by Type. The first two functions, Find Function Halls by Location and Find 
Function Halls by Place, were accomplished by using Google Maps API’s Geo-coding process, which converts addresses 
(e.g.MMR FUNCTION HALL, SUCHITRA, R.R.DIST) into geographic coordinates. With this pair of latitude and 
longitude, the programmer can place a marker onto the map. This can be done using the geocoder function (i.e., class) from 
the Google Maps API.  

However, the programme has to create a new geocoder object within the Main.js function initialize () as follows:  

var geocoder = new google.maps.Geocoder(); and then create a new codeaddress () function.  

d. Web Browsers Compatibility  

It is anticipated that the Hyderabad online map service needs to be used in most of the web browsers such as 
Microsoft Internet Explorer (IE) 7.0+, Google Chrome, Mozilla Firefox etc. The initial testing of the Hyderabad online map 
application indicated that there were compatibility issues. For instance, Microsoft IE and Mozilla Firefox did not support 
rounded corners for tabbed panels. Google Chrome supports the application well without causing any hard ship while 
running the application. These issues were resolved by offering a main page FunctionHalls.htm to detect whether the 
browser is IE or Google Chrome, Mozilla Firefox.  
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e. Java Script and CSS to Design the Online Map Layout 

The design of the proposed online map application consists of a HTML table with three-row layout which will be in 
such a manner that the first row for tabbed interface, second row for the map container, and third row for the Function Halls 
type legend. In the tabbed interface, two tabs are provided, one for ‘Find Function Halls by Location’, and the other for ‘Find 
Function Halls by place’. The former links the CSS for the tabbed panel while the latter links the Spry Tabbed Panels 
JavaScript library with the search functions. Both need to be placed in the head section of the web page as like the following; 

Working in conjunction with the tab Find Function Hall by Location i.e. the HTML tag and input field that 
allow the user to type in address or zip code from the keyboard. The HTML code looks as shown in figure 2. 

Figure.2: Digital Plan Application for Hyderabad function halls 

 

The ‘Function Halls type’ legend is placed at the bottom of the map contains that match the marker icons displayed 
in the map container. In order to facilitate the user to interact with the map, a few standard Google Maps controls such as Pan 
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and Zoom, Map Scale, Map Type, Roadmap, Satellite view etc. are added. In addition, tool tips (e.g., function halls name) to 
the markers are provided, along with clickable marker icons with Google Maps API’s standard Info window, which displays 
the information about each Function Hall i.e., function hall’s name, address, city, state, zip code, a link to function halls 
pictures, etc.  

4. CONCLUSION  

The proposed paper demonstrated an online mapping application model that was successfully developed using 
Google Maps API v3, Google Geo-coding, Microsoft SQL Server Express database. The case study presented in this article 
provides the advanced functionality to display the locations and place-based summary counts of thousands of Hyderabad’s 
Function halls over the Internet with customized icons and map legend. It also provides the sophisticated functionalities for 
searching, filtering, and tabbed interface that enhance the user’s capability to manipulate geospatial data. 

Since, the online mapping database, being updated in real time can be very useful in many ways. First, the database 
can be collected from an online registration process apart from the other information such as locational information (latitude 
and longitude or street addresses). This is how the Hyderabad function halls information can be gathered. Such database may 
be stored on a secure server inside a firewall. Second, once the data has been collected and stored, it can be easily and 
directly retrieved in full or partially for online mapping application without going through a data format transformation as it 
has been done in the past (e.g., XML). Third, the back-end database can be updated through the database interface and the 
resulting data changes will be reflected immediately on the web interface. Fourth, complex data manipulation can be carried 
out using the powerful SQL scripts in the back-end databases. Therefore, the given model, an online mapping application, on 
Hyderabad function halls may be treated as a viable digital planner’ that also serves as a better decision support system. 
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