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ABSTRACT

Recently, there has seen increasing interest in developing online map services using Google Maps Application Program
Interface (API),Yahoo! Maps API, Microsoft Bing Maps API, Nokia Ovi Maps API, &fIRI ArcGIS API. Application developers
utilize Maps API as a platform andombine spatial data from multiple sources to create new customized sénradeszzword

commonly called map fAmashupso. The use ohtionMenghe IntarRet. Hbowewer, r
there are two major drawbacks in the map fimashupso. Firs
Fusion Tables, CSV, or KML for the preparation of limited amount of usuallysecared spatiadata, which are not suitable for

data sources in the format of a commerci al dat abase ssdfor e

the Maps API platform for the fast delivery of the customized services or data, so tiadly lesck of sophisticated functionalities
andintuitive user interfacethat can offer the user the capability to manipulate the data. The objective of this paper is to demonstr
an online mapping application that requires the access to data soutwe$armat of a commercial database stored on a secure data
server and that offers sophisticated functionalities for the user to manipulate the data. A case dgudioping an online map
service to display tens of thousands gardens on the Internétefddnited States Department of Agriculture (USDA) People's
Garden Initiative is presented. Google Maps API, Google Geocoderer, Microsoft SQL database, MisppsbIiET, and Spry
Framework for Ajax are employed to develop this online map applicdtismalso anticipated that the online map application can
be used in major web browsers such as Microsoft Internet Explorer (IE) 7.0+, Google Chrome, Mozilla Firefox, and Apple Safari

Keywords: Online Mapping, Google Maps API, SQL Database, ASP.NET, USDA

1. INTRODUCTION using Google Map API, OraclRDMS (Relatbnal Database
Management System)Microsoft SQL Structured Query

The Google Maps$aunchedin 2005 has revolutionized online Language), Perl, eXtensible Markup Language XNIL),
mapping service applications on tiéorld Wide Web Based  JavaScript, Hypertext Markup Language (HTML), eXtensible
on Asynchronous JavaScript and XML (AJAX), a new type of HTML (XHML), and Cascade Style Sheet (CSS). Similarly,
client'server interaction was introduced in Google Maps to Pejic et al.[10] developed an eTourism application using
maintain a cotinuous connectionbetween the client anthe ~ Google Map APl to present prominent points wiurist
server for  immediate downloading of additional map destinations.Bildirici and Ulugtekin[11] demonstrates a web
information[1]. In addition, Google also provides programmers Mapping service with Google Maps (APl V2) mashups in
its extensive sources ofcode called the Application  Which points, polylines and polygons from the data stored in
Programming Interface (API). BhAPI consists of a set of data Keyhole Markup Language (KML), XML and Geodatabase
structures, object classes or functions that carusesiby a format are overlai with Google Maps through JavaScript code.
programmer using JavaScrifHP or otherscripting language ~ Liu and Paler{12] examine the use of Google Maps mashups
[2]. With the current version 3, it is not required to register thein the crisis management for nine natural disasters such as
API key to use the Google Mapshd& new versiorsupports ~ €arthquakes, fires, sea level rise, and so on using nedimeal
both traditional web browsers such &gernet Explorer 7.0+, ~and publicly available datfeeds. Hu[13] discusses a new
Firefox 3.0+, Safari 4+, Chrome, Android, BlackBerry, and approach of mashups in multimedia mapping that utilizes
Dolfin as well as web browsers such as the Apple iPad and00gle Maps API, Yahoo! Flickr API, and YouTube API to
iPhone ormobile devicesall of which havinga full JavaScript ~ combine spatial data, multimedia information and functionality
implementation_ These features makeog|e Maps JavaSCript from mUltlple sources to create the online Vis-guide for the

API the most commonly used Maps API for online mapping Southern lllinois University Edwardsville campus. [14] also

[3]. Other Maps APIs are also available for online mapping,uses Google Maps JavaScript API, and other JavaScript

including Yahoo! Maps API, Microsoft Bing Maps API, Nokia libraries such as jQuery, XML, and MarkerClusterer to develop
Ovi Maps APl,and ESRI ArcGIS API. an online map service to display and search over 600 locations

of the gardens from the United States Department of

Recently there has seen increasing interest in utilizing Googlé 9 r i cul ture (USDA) Peopl eds
Maps API to implement webased mapping services, ranging t her e are two major drawbacks
from simple applications to display just a few points of interestapplication developer utilizes open source methods in the
with information window to sophisticated mamashupg4] [5] preparation opatial déa, including XML files, Google Fusion

[6] [7] [8]. Scholefield[9] developed a webased map service Tables, commaseparated valug€SV) files, or Keyhole

for tourism of eighteenth and nineteenth century EdinburghMarkup LanguagéKML)files. ~ The drawback of such
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methods is that it took efforts to reformat the original data andC++ Express, Visual C# Express and SQL Server Expréms.
the data is not in its original database tbah be updated in VWDE allows applicationdevelopers to creat®SP websites
real ti me. Second, ma p f ma s hwith the programming languageither Visual C# or Visuak o
Maps API platform for the fast delivery of the customized Basic It has avery userfriendly interfacefor webdesigqn. The
services or data, so they usually lack of sophisticatedcSQL Server Management Studiapress provides the
functionalities andntuitive user interfaceshat can offerthe capability to edit, update and manage SQL Server Express
user the capability to manipulate the data. The objective of thidatabase For instance, the developer can create a new SQL
paper is to demonstrate an online mapping application thadatabase for a web siteutbimport the data from Oracle,
requires the access to live data sources in the format of Microsoft ACCESS, Excel or ODBC sources. For this project,
commercial database stored on a secure data server and thVisual Web Developer 2010 Express was chosen to develop the
offers sophisticated functionalities that allow the user to USDA online map application, anBQL Server Management
manipulate the data. A case studydefieloping an online map Studio2008 Express was selected to import the USBarden
service to display tens of thousands gardens on the Internet fdatabase and to create a new SQL databeaked
the United States Department of Agriculture (USDA) People'sPeoplesGarderfor the application development environment.
Garden Initiatie is presented. Google Maps API, Google In PeoplesGarderdatabase, two views (virtual tables) were
Geocoderer, Microsoft SQL database, Microssf)x.NET, and  created to dynamically summarize the total garden counts based
Spry Framework for Ajax are employed to develop this onlineon the state naes. Using the standard Structured Query
map application.lt is also anticipated that the online map Language (SQL), the first view callgglardenswas created to
application can be used in major hds of web browsers such tally the number of gardens for each US state, and the second
as Microsoft Internet Explorer (IE) 7.0+, Google Chrome, view calledState_Centerpointthat contains the center latitude
Mozilla Firefox, and Apple Safari. and longitude of each stateas appended to the first view so
that the summary data can be displayed in the map window.
2. METHODOLOGY
Microsoft aspx.NET technology was employed to connect to
2.1. Data Set and retrieve data from the database. An aspx page contains
scripts written in Microsoft .NET languageschuas Visual

The USDA Peop|e's Garden Initiative is an efm'tha”enge Basic.NET and C#.NET. In this application, Visual Basic.NET
its employees to establish Peopl@ardensat USDA facilities ~ Was used to perform all the database tasks.
worldwide or help communities create gardefis]. The
garden information is collected initially through the USDA As shown in Figure 1, when tigarden.htmis accessed by a
Peopleds Garden online regi%etbr autSieorn, prtodddst ad@t ejrsmi p@s
Mi crosoft SQL Server 2005 dsgqtieni2-4)sa bepwsgspecific htgldfile calls antiplizes s
secure serverThe data set for this project contains thousandsfunction from theMain.js JavaScript file. When th&ain.js
of gardens, including the name of each garden, the stredfitializes the online map page, it sends a request to an aspx
address, city, state, and zip code of the garden, the type of tHeamedNewGetData.aspfsee below)The aspx script retrieves
garden (1- At USDA Facilities; 2- At Schools; 3- At Other garden data either #te national level or at the state level from
Places Within the Gumunity; 4- At Faith-based Centers; and PeoplesGarded at abase depending on
5 - At Other Federal Agencies), the geographic location (i.e., S
latitude and longitude in decimal degrees) of each garden, anf#nction initializ€)
more importantly what are planted in each garden.

geocoder = new google.maps.Geocoder();
2.2. AMashupo of GQbgl e Ma|ps APl and

/[For cen

; tering map on contiguous USA
Database through JavaScript and XHTML var myLating = new google.maps.LatLng(385):

Since the online map application is a web application, every var myoptions = {

Maps API implementation is based on a web page. JavaScript zoom:'4,

is the native language of Google Maps. In addition, Google center: myL{;\tIng,

Maps is built of XHTML (Extensite HTML), formatted with ﬁ:é?riggfg_ﬂ' true,

CSS (Cascading Style She§tp]. Therefore, both JavaScript '

and XHTML are used for developing the USDA online garden google.maps.MapTypeld. ROADMAP }
map application. Figure 1 illustrates a conceptual framework

for the integration of the major components. The m
implementation is done using theidvbsoft Visual Studio

Express, whichis a lightweight version of the Microsdits
Visual Studio (VS)and provides a set of free software

programsin the form of Mi ¢ r o énedrated slevelopment
environment (IDE). The VS Bpess includes Visual Web
Developer ExpresfVWDE), Visual Basic Express, Visual

ap = new google.maps.Map(document.getElementByld
("map_canvas"), yOptions);

/[Calls an aspx script to retrieve data from SQL Server database
$.get("newGetData.aspx?level=national”, displaynational);
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Figure 1. A conceptual

The aspx script thetonnects to the database using a
connection string defined in the website configuration file
web.config

<connectionStrings>
<add name="MyDatabaseConnectionString"
connectionString="Data Source=SERVERNAME;
Initial Catalog=PeoplesGarden; Igtated
Security=True" />
</connectionStrings>

State Data

framewor k of

Public Class NewDatalogic

Dim separator As String =";;"

Dim ConnectionString As String =ConfigurationManager.
ConnectionStrings("MyDatabaseConnection$tf)n
ConnectionString

People’s Garden

Database

Tables and Views

devel oping

Public Function getStateData(state As String) As String
Dim myConnection As New SglConnection
Dim myCommand As New SglCommand

Dim myDataReader As SqlDataReader
Once the database is connected, the aspx uses twdDim result As String =""

member functions to retrieve the garden data. The first function

getNationalData()retrieves summary data for each US state If (state ="") Then state 2DC"

including state name, tdtgarden count by state, and state Try
centric latitude and longitude (Figure 2). The second function
getStateData(yetrieves individual garden information in each
selected state from th@eoplesGardendatabase, including
Garden Name, Garden City, Gardent&tasarden Zip Code,
Garden Street Address, Garden Type, Latitude, Longitude,

Photo Name, and Photo Location (Figure 3). Below is the Dim mysqgl As String = "select Garden_Name as name,
Garden_city as city, Garden_State as state,
Garden_Zip_code as zipcode, Garden_Streddréss 1

as address, Garden_Type as gtype, Type_of Garden as
Cindex, Lat as y, Lon as x, Photo_Name as Photo_Name,
Location as Location, Garden_Street_Address_2 as
address2 from Gardens where Garden_State = " & state

Visual Basic.NET code that works with tlheeb.configto get
the individual garden information from the database.

Imports Microsoft.VisualBasic
Imports System.Data.SqlClient
Imports System.Configuration

myConnection = New
SglConnection(ConnectionString)
myConnection.Open()
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myCommand = NevBglCommand(mysq|,
myDataReader = myCommand.ExecuteReader()
Dim x As String
Dimy As String
Dim name As String
Dim st As String
Dim city As String
Dim zip As String
Dim addr As String
Dim cindex As String
Dim gtype As String
Dim Photo_Name As String
Dim Location As String
Dim address2 As String

While myDataReader.Read()
If (IsDBNull(myDataReader("x"))) Then
x=""
Else
x = CStr(myDataReader("x"))
End If
If (IsDBNull(myDataReader("y"))) Then
y="
Else
y = CStr(mylataReader("y"))
End If
If (IsDBNull(myDataReader("name™))) Then
name ="
Else
name = CStr(myDataReader("name"))
End If
If (IsDBNull(myDataReader("State"))) Then
st=""
Else
st = CStr(myDataReader("State"))
End If
If (IsDBNull(myDataReader("city"))) Then
city ="
Else
city = CStr(myDataReader("city"))
End If
If (IsDBNull(myDataReader("zipcode"))) Then
zip=""
Else
zip = CStr(myDataReader("zipcode"))
End If
If (IsDBNull(myDataReader("address"))) Then
addr=""
Else
addr = CStr(myDataReader("address"))
End If
If (IsDBNull(myDataReader("Cindex"))) Then
cindex =""
Else
cindex = CStr(myDataReader("Cindex"))

http://www.esjournals.org

myConnection)
End If
If (IsDBNull(myDataReader("gtype"))) Then
gtype =™
Else
gtype = CStr(myDataReader("gtype"))
End If

If (IsDBNull(myDataReader("Photo_Name")))
Then
Photo_Name =
Else
Photo_Name =
Cstr(myDataReader("Photo_Name"))

End If
If (IsDBNull(myDataReader("Location™))) Then
Location ="
Else
Location = CStr(myDataReader("Location™))
End If
If (IsDBNull(myDataReader("address2"))) Then
address2 ="
Else
address2 €Str(myDataReader("address2"))
End If
If (x <>"") And (y <>"") Then
result = result + y + separator + x
result = result + separator + name + separator + st
result = result + separator + city + separator + zip
result = result + separator + addr + separator +
cindex
result = result + separator + gtype + separator +
Photo_Name
result = result + separator + Location + separator +
address?2
result = result +"|"
End If
End While
myDataReader.Close()
myDataReader = Nothing

Catch ex As Exception
Finally
myConnection.Close()
myConnection = Nihing
End Try

Return result
End Function

The result string generated from the above code that
contains individual garden information is passed back to

Main.jsand then processed to a point on the online map.

2.3. Development of Searching and Filteng
Functions
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case ("Netscape"):
It is required for this project to provide the user with a web document.write('<META HTTHEQUIV="REFRESH"
interface for search functions such as Find Gardens by Locatio@ONTENT="1;URL=PGchrome.html">");
(e.g., address or zip code) and Find Gardens by State (Figure 2) break;
so the user can have the option to see erlgcted gardens default: alert("You browser might not be supported");
around that address or zipcode, or within that state. }
Furthermore, search functions need to be accompanied by }
another function called Filter by Type. The first two functions, </script>
Find Gardens by Location and Find Gardens by State, wer&/head>
accomp i shed by using Googl e Magbedy> APl 6s Geocoding process,
which converts addresses (e.g8008 Davis Dr, St. Louis <p> People's Garden</p>
MQ") into geographic coordinates (e.g., latitug® 64005705 <script type="text/javascript" language="JavaScript">

and longitude-90.337329% With this pair of latitude and detectbrowser();
longitude, the programrar can place a markemto the map. </script>
This can be done using tlgeocodeffunction (i.e.,clasg from </body>

the Google Maps APHowever, he programmer has to create </html>
a newgeocodepbject within theMain.js function initialize()as
follows: 2.5. Use of JavaScript and CSS to Design the Layout

of the Online Map Application
var geocoder = negoogle.maps.Geocoder();

In the design of the online map application, a HTML table with
and then create a nesedeaddress (unction(refer to threerow layout design was adopted, including first row for a
https://developers.google.com/maps/documentation/javascript/gapbed interface, second row for the map container, and third
eocoding) row for the garden type legend. In the tabbed iataf two
tabs are provided, including one for Find Gardens by Location,
and the other for Find Gardens by State (Figure 2). The tabbed
interface was developed wusing
It is anticipated that the USDA online map service needs to bggy Ajax, which is a JavaScript librarfipr the developmenof
used n most of the web browsers such as Microsoft |nternetinteractive web pages ([17] To do SO, the programmer has to
Explorer (IE) 7.0+, Google Chrome, Mozilla Firefox, and download SpryTabbedPanels.css and SpryTabbedPanels.js (all
Apple Safari. The initial testing of the USDA online map open sources) from the Adobe Labs. The former links the CSS
application indicated that there were compatibility issues. Forfgr the tabbed panel; the latter links the SfiabbedPanels
instance, Microsoft IE (78 and 9) and Mozilla Firefox did not  javaScriptibrary with the search functions. Both of them need
support rounded corners for tabbed panels. Apple Safari fofg be placed in the head section of the web page (i.e.,
iPad and iPhone did not support flash movies. Only GooglepGMSIE.htnor PGChrome.htmlas follows:
Chrome did not have any problem. Those issues were resolved
by offering a main pagé&arden.htmto detect whether the  <jink href="SpryTabbedPanels.css" rel="stylesheet"
browser is IE or Google Chrome, Mozilla Firefox, and Apple type="text/css" />
Safari. If it is IE, the web page is automatically redirected to
PGMSIE.htm otherwise, it is redirected t®Gchrome.html

2.4. Web Browsers Compatibility

<script src="SpryTabbedPanels.jgpe="text/javascript">

Below is the code foGarden.htm </script>

<html> I . . . . .
Working in conjunction with the tab Find Gardens by Location

<head>

is the HTML <input> tag and input field that allow the user to
type in address or zip code from the keyboard. The HTML code
looks as below:

<meta name="viewport" content="initigcale=1.0, user
scalable=no" />

<meta httpequiv="contenttype" content="text/html;
charset=UTF8" />

<title>USDA People's Garden Initiative</title>
<script type="text/javascript" language="JavaScript">

function detectbrowser() {
var browserName = navigator.appName;
switch (browserName) {
case ("Microsoft Internet Explorer"):
document.write('<META HTTREEQUIV="REFRESH"
CONTENT="1;URL=PGMSIE.htm">"); break;
case ("Chrome?)
case ("Firefox"):
case ("Safari"):
case ("Mozilla"):

<input id="address"size="40" type="textbox"
value="Please type your address or zipcode here">

Then, the <select> tag is used to create a-dmpn listfor the
user to select an item from a lehd the <option> tags inside
the select elemerdpecifythe availablgtems (ie., optiong in

the list. For instance, Filter by Type allows the user to choose
one of the five garden types with 0 as a default value for no
filtering. It was implemented with the following HTML code:

<select id = "select_type" name="Garden_Type">
<option value="0" selected>Filter by Type</option>
<option value="1">At USDA Facilities</option>
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<option value="2">At Schools</option> around it. The user can then filer the gardens by a type (e.g., At
<option value="3">At Other Places within the Community USDA Facilities). The user can click on an icon at any time to
</option> get specific infomation about that garden in the standard
<option value="4">At Faittbased Centers</option> Google Infowindow.

<option walue="5">At Other Federal Agencies</option>

</select>

Similarly, the tab Find Gardens by State allows the user to4, CONCLUSION AND DISCUSSION

choose one state from the Ilist with AAII Statesodo as the

value to show all the gardens in the entire United States and |t$h|5 paper has demonstrated an online mappmg app"ca‘[ion that

territori&. It iS WOI’thy Of note that eaCh tab iS ||nked to the was Successfu”y deve|0pedsing Goog|e Maps API VS,

search function and filter function described in the Section 2.3. Google Geocoding, Microsoft SQL Server Expresgabase,
andSpry Framework for Ajax. The case study presented in this

In the map container, the Google map or satellite imagery isarticle provides the advanced functionality to disple

displayed, and points of interest (e.g., gardens) are marked witfycations and statk a s e d summary count

the cistomized marker iconis the green shovel for gardens at t housands of peopl esd gardens

USDA faCilitieS, the ye”OW shovel for gardens at SChOOlS, andicons and rap |egend_ It also providesthe Sophisticated

so on. The garden type legend is placed at the bottom of thgnctionalities forsearching, filtering, and tabbed interfabat

map contains that match the marker icons displayed in the magffer the user the capability to manipulate the data.

container.

In order to provide the user with interaction with the map, aQnline mapping from a database being updated in real time can

few standard Google Maps controls are added, such as Pan apg very useful for manpurposes. First, the database can be

Zoom controls; Map Scale control; and Map Type coitrol collected from an online registration process that, along with

Roadmap and Satellite. In addition, tooltips (e.g., garden namegther information contains locational information such as

to the markersra provided, along with clickable marker icons |atitude and longitude or street addresses. This is the way how

with Google Maps APIO6s standiagd USHBAWiIpRGHW.e 6ol hhgthberddghtfered. @

the information about each garden (i.e., garden name, addresgych database can be stored on a secure server inside a firewall

city, state, zip code, a link to garden pictures, etc.). Second, once the data has been collected and stored, it can be
easily and directly retrieved in full or partially for online
3. RESULTS mapping application without going through data format

transformation as it has been done in the past (e.g., XML).
The use of Googl Maps API V3 provides a very efficient Third, the backend database can be updated through the
mechanism to deliver digital cartographic information to the database interface and the resulting data changes will be
Internet users with fast response time and user friendlyeflected immediately on the web interface. Fourth, complex
interaction. Using Google Maps standard Map Type control,data maniplation can be carried out using the powerful SQL
the user is able to choose one of the map types: roadmap or scripts in the backend databases.
satellite imagery. Figure 2 shows the startup view of the
Peopl eds Garden onl i ne mappi Publishingand sharing gespatial data are becoming importamtr o
At the initial launch of the web page is the display of Googleand popular tasks in various applications. One particular sector
Maps with the number of gardens in each stateis @ives the  is in the public health. Doctors at diféart offices across a
user a clear idea where most of the gardens are concentrateregion or a country can report certain type of disease (e.g.,
Notice that in Figure 2 there are two tabs, Find Gardens byWest Nile Virus, SARS) in real time to a centralize database,
Location and Find Gardens by State. The user can click one cand such information can be delivered to an online map
them to perform the search functions. immediately so the health officials and the general iputdn
quickly take preventive actions. The project described in this
Figure 3 shows theesult of a search function, Find Gardens by paper can be easily modified to meet the requirements of such
State. In this case, the user selects the state of lllinois. All of thimportant tasks.
individual gardens in the state are displayed on the map with
the customized marker icons. The map legend at the bottom GACKNOWLEDGEMENTS
the screen prages the five types of gardens shown on the map.
This feature provides the user with a clear understanding abomwe t hank USDA Peopl ebs Gar de
the gardens he/she is looking at. Marques for her leadership inighproject, USDA Annie
Ceccarini for her initial web interface design, USDA NRCS
Figure 4 shows the result a Filter by Type function. In this caseTianpu Liang for his ASP.NET coding and database connection
the user first select all the gardenstlie state of lllinois and  support, USDA OCIO John Roccaforte for providing database
then filer the gardens by a type (e.g., At USDA Faculties).access, and Acacia Dai of the Thomas Jefferson High $choo
Figure 5 shows the result of another search function, Findor Science and Technology for graphics design for the web
Gardens by Location, using addresses or zip codes. The usgage.
can first type in the street
address, city, anstate, or a zip code, and the map window will
zoom into that address or zip code and display all the gardens
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Figure 3. Find Gardens by State displays only the gardens in a selected state.
The map legend at the bottom indicates the type of the gardens.
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Figure 5. Find Gardens by Location (address or zipcode ) will zoom to that location. If the user
clicks a garden icon on the map, the information about that garden is displayed in thefowindow.
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