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Abstract 
 

The following report serves a summary of the two year PDEng project which is conducted under the 
framework of a project called “ROCK” that has been funded by European Union Horizon2020 
Framework programme. ROCK investigates the topic of cultural heritage and how it is a powerful 
motives for regeneration, sustainable development and growth of the economic activities of the city. 
This project is based on “Role Models” such as Eindhoven which has successfully pursued a heritage-
led urban regeneration and the “Replicators” such as Lisbon, Skopje and Bologna that are willing to 
replicate the knowledge on regeneration from Role Model cities. Replicators are the cities that will be 
guided by “role models” on their current policies and tactics. According to this concept, Dutch Design 
Week (DDW) in Eindhoven sets a role model for replicator cities as DDW organization brings 
businesses, knowledge and creative people all together in order to create cultural events. Visibility of 
heritage areas and the economic activities in the city are two factors which are increased by cultural 
events. As a result, it is important to consider cultural events, and also the spatial processes during the 
events in order to have more understanding and intuition on their developments. Hence, visitors and 
their positive and negative experiences have impact and influence on the quality of events. To 
understand visitors’ experiences, providing them a possibility such as filling questionnaires during their 
visit in which they can easily share their experiences is crucial. Therefore, it is a necessity to develop a 
platform for facilitating and accelerating this data collection process in order to provide better event 
experiences in the future. 

This PDEng project focuses on a design and implementation of a Web GIS platform for large-scale 
events at cities such as Dutch Design Week in Eindhoven. The spatial data comes from various sources 
such as national map, GPS trackers, and exhibition locations and will be stored and visualized on the 
platform. This platform enables participants to geotag their positive and negative experiences about 
each exhibition on the web. Additionally, the actors such as event organizers, visitors and municipality 
can also benefit from this platform in order to access accurate data about events resulted in improving 
the quality and better provisions for visitors based on their experiences. 
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1. Introduction 
 
ROCK (Regeneration and Optimization of Cultural heritage in creative and Knowledge cities) is 
a European Union project funded by Horizon 2020 which focuses on historic city centers as 
extraordinary laboratories. Historic city centers demonstrate how cultural heritage can be a powerful 
engine for regeneration, sustainable development and economic growth for the city. It is based on 
a “Role Model” and “Replicator” cities procedure. “Role models” are cities which have successfully 
pursued a heritage-led urban regeneration (such as Eindhoven), while the “replicators” (Lisbon, 
Bologna and Skopje) are cities that will be mentored by “role models” on their strategies in this field 
(ROCK, n.d.). The overall aim is to shape a European pattern on heritage-led urban development 
strategies (“ROCK; Cultural Heritage leading urban futures,” n.d.). In that sense, Eindhoven and its 
Dutch Design Week (DDW) set a role model example for replicator cities. Because DDW organization 
brings businesses, knowledge institutes and creative people together to create a cultural event that 
integrates industrial heritage part of the city such as Strijp-S and NRE areas. Therefore, making the 
heritage area and its people accessible and attractive in an innovative and creative way.  

Dutch Design Week (DDW) is an annual event about Dutch design, hosted in Eindhoven, Netherlands. 
The event takes place around the last week of October and is a nine-day planned event with 
exhibitions, workshops, seminars and parties at many venues. The DDW is large scale event consisting 
of around 80 venues and distributed mainly in three areas of the city (center, Strijp-S and east). It 
generates large local and non-local visitor flows. In 2017, more than 335,000 visitors came to 
Eindhoven for DDW (“Dutch Design Week Eindhoven,” n.d.). 

Within that project, urban cultural heritage is used for the overall city development by promoting 
public and private participation, developing cultural events and applying information and 
communication technologies. In this context, cultural events are important because they increase the 
visibility of heritage areas and the economic activities in the city while providing inclusion between 
people and different actors of the city. Therefore, it is important to understand cultural events, and 
the spatial processes during events in order to have more insights on their developments and 
potentials. To comprehend the way visitors perceive their environment as well as mapping and 
analyzing, these perceptions could be the key to design a rewarding event experience. Spatial 
processes explains how people move in a certain location and they can be understood by using 
technologies such as GPS and geo-tagging. (EPFL, n.d.) 

Visitors’ experiences are based on the visitors’ characteristics, visitors’ movements and visitors’ 
emotions in space and time. Understanding these experiences is of great importance for planners in 
order to improve the event quality. Due to the development of new technologies such as mobile data 
networks, GPS and Wi-Fi positioning, it is possible to observe people’s movement patterns and their 
experiences since such technologies allow the experiences to be geo-tagged and recorded with their 
time and location. Such data provide the information for a spot that belongs to a particular interest to 
the user (Dane, 2018). However, location data derived from these techniques lack of semantics, such 
as user emotions at the location. Therefore, additional methods should be used to collect emotional 
data associated with location-based data. Traditionally, associated semantic data is collected by using 
pen and paper surveys. However, in long-term, this is not sustainable as human resources are needed 
to collect and digitize pen and paper surveys and it costs time and money.  
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In order to store, manipulate, visualize and analyze spatial data, Geographic Information Systems (GIS) 
is a widely used tool. GIS is a computer system for capturing, storing, verifying, and displaying data 
related to various locations on Earth’s surface. It can help individuals and organizations to better 
understand spatial patterns and its relationships. Geospatial data can be analyzed to determine (1) the 
location of features and relationships to other features, (2) where the most and/or least of some 
feature exists, (3) the density of features in a given space (Research Guides, n.d.). As a novel and 
emerging technology in the early 1970s, GIS had a profound impact on the capabilities of geographic 
analysis. The first established prototype of the Internet networking system, followed by an adoption 
of the Transmission Control Protocol/Internet Protocol (TCP/IP) in 1980s, was a force in the rapid 
development of Information Technology and Telecommunications. The advantages of the 
implementation of the HyperText Markup Language (HTML), the HyperText Transfer Protocol (HTTP), 
and the World Wide Web (WWW) as one of the main application of the Internet, was beginning to be 
recognized in GIS research as well. With the integrated Internet technology, GIS is now able to make 
its concepts more open, and accessible to everyone on online platforms. Subsequently, considering 
the short history about GIS and internet technology mentioned above, the integration of these two 
technologies have created an expanding area of research referred to as Web-based GIS, Internet GIS, 
Online GIS, or Internet distributed GIServices. 

This PDEng project focuses on “Web-based GIS” which is a new technology used to display, analyze 
and collect spatial data on the internet. It combines the benefits of both Internet and GIS; which offers 
to public a new means to access spatial information without owing an expensive GIS software (Suresh 
.S, 2016). In this project, Web GIS is called since only web has been used to develop this project; 
however, Internet GIS, and online GIS refer to a system if it uses many services of Internet such as 
communication services, Information retrieval services, etc. Besides, distributed GIS also refers to a 
GIS systems that do not have all the system component such as database in the same physical location. 
In overall terms, Internet supports many services with the Web included one of these services, so these 
definitions are broader than Web GIS that only uses web services (LOUNGE, n.d.). 

 

1.1 Event Management and Web GIS 
 

Visiting planned events is a leisure activity for the visitors who wish to experience something different 
and rewarding. If visitors experience something dissatisfied or unhappy during an event or specific part 
of it, this will affect their next visits. As a result, visitor’s experiences are crucial and important for the 
success and the sustainability of an event; therefore, event management should be considered by 
event organizers, event planners, and any other relevant actors. Event management, in general, is 
about how to create, plan, and organize large-scale events which may contain conventions, rites and 
rituals, festivals, ceremonies, cultural heritage museums. It involves identifying the target audience, 
formulating the event concept, planning the overall logical relevancy of the event and conducting 
project management of the event as a whole (Business, n.d.).  
Visitor experiences do not only include the event whole program but also the event location and 
environment. Learning about visitor experiences and the location they occur can give valuable insights 
and perspective to managers and designers in order to improve the quality of the event. At such large-
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scale events, visitors move to different locations to find out the attractions during their visits. While 
the event, itself, is the main attraction, its location, accessibility and environment shapes the visitors’ 
experiences. 
Besides, culture-based events are one of the tourist destinations which attract visitors to these kinds 
of events. Recent studies about culture and heritage tourism have focused on the usage of new 
information and communication technologies in order to recognize the behavior of visitors of cultural 
heritage destinations as well as the characteristics, development, and management of cultural heritage 
tourism (Tauro et al., 2005). Generally, Cultural Heritage speaks about the history, art, beliefs, culture, 
rites and ritual, and social values of a society and it represents its identity which can help appreciate 
the cultural diversity of humankind (Engelbert Ruoss, 2014). Subsequently, cultural heritage is used for 
the city development by improving cultural events and communication technologies. Therefore, 
cultural events and also spatial processes during these events are necessary to consider in order to 
have more insights on the potentialities and developments in cities. Moreover, spatial processes 
discuss visitors’ movements and their experiences in certain locations which can be understood by 
using technologies such as GPS and GIS. Accordingly, GIS technology has become a standard tool for 
heritage managers, restorers, architects, and all other categories of experts involved in culture-based 
activities (Petrescu, 2007). Possessing the functions, such as data collection, storage, processing, and 
spatial analysis, GIS directly provides services for tourism management (Wei, 2012).  
 
Further, as the Internet has been increasingly accessed everywhere, the means by which visitors search 
for tourism information has shifted dramatically over the years. Among Internet applications, Web GIS 
such as Google Maps, and Yahoo Maps, has provided new interfaces which help travel information be 
accessed more easily and therefore affected the tourism industry (Chang & Caneday, 2011). The 
tourism industry has widely used GIS for improving service quality, visibility and tourist’s experience. 
The integration of GIS techniques within Web GIS has several applications in both tourism demand and 
supply and significantly change the way on how tourism enterprises use and interact with geo-spatial 
information (Jovanovic & Njegus, 2008). Moreover, Web GIS can be also applied on tourism 
information search. It helps to have a broad overview on an analysis of the effect of socioeconomic 
characteristics on perception and behavior of visitors while attending any event and provides various 
benefits including unlimited access to spatial data, independent time and space, and so on, for both 
tourism sectors and tourists (Chang & Caneday, 2012). Web GIS is also used for the implementation of 
geospatial Mashup technologies. Geospatial mashup is the process of merging multiple sources of 
spatial and non-spatial data into a single integrated spatial display, and it has great potential to 
facilitate the rapid development of the future web mapping technology in Web GIS in tourism 
development. (Chaudhuri & Ray, 2017) 
 
This PDEng project focuses on designing and developing a Web GIS platform for large-scale events at 
cities (i.e. Dutch Design Week). In this project, data collection is accomplished within ROCK project. 
This Web GIS platform can be used to visualize the GPS tracks of each visitor derived from GPS loggers 
and also to reduce the need for using pen & paper questionnaire in the future by implementing an 
online survey for visitors to geotag their positive and negative experiences about each POI. This data 
will help to be aware of visitors’ opinion about events exhibitions, hence, the quality of events would 
be improved for the future events. As Beta version, the collected data from DDW 2017 is used for 
testing the platform. As described, this platform enables users to view the different features; 
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information location of each points of interests (POI) and DDW exhibition location; to register visitor’s 
positive and negative experiences through an online survey to show the density of users who fill the 
survey at each location as illustrated heat maps, to indicate voting points as circles that represents the 
density of visitors’ experience (from zero to five) in survey conducted by visitors. In addition to visitors, 
municipalities, and event organizers are the ones who will benefit from the outcome of this project. 
This research can help municipalities and event organizers to improve the quality of equipment they 
can provide for people during the events such as quality of exhibitions, public transportation, routes 
and streets attractions. Finally, it can also be replicated in other events in other cities as mentioned 
earlier. 

 

 

 

1.2 Conclusion 
 

The final objective of ROCK project is to figure a European pattern on urban cultural heritage strategies, 
accordingly, Eindhoven with DDW is considered as role model example for replicator cities (Bologna, 
Lisbon, Skopje). Moreover, cultural events and its importance is also considered as a main factor to 
increase the visibility of heritage areas and the economic activities in the city. Precisely, visitors’ 
experiences is another significant factor as of a great importance for different actors such as event 
planners and municipality to enhance the event quality. Given the evolving technologies, it is quite 
feasible to find out visitors’ movement pattern and their experiences that can be geo-tagged and 
recorded with time and place by GPS devices. Therefore, a Web GIS platform can be an efficient 
solution to meet this requirement by providing this possibility to display the GPS data visualization on 
the web and having online questionnaire to geotag the experiences. The next chapter will focus on this 
PDEng project, its objective and requirements. 
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2. Project scope and objectives 
 

The objective of this PDEng project is to design a Web GIS platform to visualize the data that will be 
collected during events (i.e. DDW) and to enable visitors to geotag and to indicate their experiences 
on the web during a cultural event. This platform contains the base map, exhibition locations, editing 
the map to specify Point Of Interests (POI), and also heat maps, density of experiences from 1 to 5 as 
circles, and different locations in the city. Moreover, the visitors are able to add their positive and 
negative experiences not only about DDW exhibition locations, but also any location that interests the 
visitors. This approach is more convenient than conducting pen and paper surveys in terms of saving 
the time compared to filling out the questionnaires during the event. The outcome of this project is 
also practically efficient for the municipality since they can have access to accurate event data to 
improve the quality of events in the future. The objectives for the design of this platform are: 

1. To implement an online map-based survey to replace the use of pen & paper questionnaires. 
This enables visitors to geotag and explain their positive and negative experiences during an 
event. 

2. To visualize the spatial behavior of visitors of the Dutch Design Week on the Web GIS platform 
based on existing visitors data (i.e. GPS data of visitors). 

3. To provide this platform on a web server for visitors and the municipality. 

As described in requirements, this platform provides the facilities for GPS holders and non-GPS holders 
in order to register their experiences on the base map, accordingly, all the exhibitions in which visitors 
might be interested will be displayed on the map. By clicking on each POI, a pop-up will appear 
including the information location and also a box to fill out an online questionnaire which is 
implemented via HTML, and CSS languages. Visitors can fill out the survey about their positive and 
negative experiences on each exhibition and POI. In addition, the types of negative and positive 
feelings have been specified in advance. Joy, satisfaction, excitement, interest, and irritation, fear, 
boredom, are examples of positive and negative feelings, respectively. Ultimately, all these feelings 
will be saved in the database and also be accessible for admin in order to see the visitor’s feelings 
about each POI. 

To start a Web GIS platform, a user interface (UI) needs to be designed and implemented. The relevant 
programming both client-side and server-side in order to implement the UI is also required. A website 
in which Web GIS users can interact with the system, is implemented and users have access to 
necessary equipment to work with spatial data. Web GIS provides GIS users easy access to geographic 
information data, spatial information and GIS modeling and processing tools (By, Rao, & Vinay, 2009). 
On the one hand, in order to develop and design a user interface on the web, using web technologies 
such as HTML, CSS, and JavaScript is a must. Through HTML, the infrastructure of the webpages for the 
Web GIS system is created. CSS is used in order to display all the elements in the webpages attractively 
so that different shapes and colors are added by using CSS technology. Afterwards, professional 
equipment is applied in the webpages by using JavaScript. On the other hand, this project also contains 
backend coding in server-side by using C#, and JavaScript programming languages for programming 
the user management and map features; displaying the information location of each point, 
implementing the questionnaire for exhibition locations, POI, etc. Furthermore, in order to deploy and 
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implement the capability of GIS, ArcGIS JavaScript API is used which contains detailed description for 
each class. Each class also covers various methods and events which are necessary for implementation. 
Some GIS tools, such as ArcGIS Server, and ArcMap, are also used to visualize the spatial behavior of 
visitors on the Web GIS platform. The geodatabase is imported in ArcMap in order to share the data 
as a service in ArcGIS Server. The result is shown in ArcGIS Manager. By sharing the layers in ArcGIS 
Server, all collected data is provided on the server to be visualized on the platform. 

 

2.1 Web GIS platform Requirements 
 

According to the high-tech world and the increasing tendency of people to use the internet and web 
applications, more attention is needed for designing and developing web-based applications. In order 
to implement any web applications, the requirements of the users should be considered. 
Subsequently, in this project, regarding the requirements of designing the Web GIS platform, there are 
several factors (Objective IT, n.d.). These requirements are:  

- This web-based GIS platform should be user-friendly that any visitor can use it easily and is 
stimulated to use. 

- Global and flexible reach; visitors can access the platform anytime and anywhere with internet 
connection in order to geotag their positive and negative experiences during events. 

- Client Secure Login. Each visitor can use their login credentials; username, and password. 
Therefore, they can fill out their experience through a questionnaire about POIs and the routes 
they have taken during the visits. 

 
Moreover, due to the requirements of this platform for developers, an applicable server that contains 
a URL is essential. Through this URL, visitors can find the platform on the web. Accessibility of using 
GIS tools such as the ArcGIS Server and desktop, is also important. This server performs the requested 
GIS operations and sends responses to the client via HTTP. To start a Web GIS platform, the relevant 
programming both client-side and server-side in order to design and implement the UI is necessary. 
This platform, as mentioned above, needs to be user-friendly that Web GIS users can interact with the 
system easily and they can have access to necessary equipment to work with spatial data. Web 
technologies such as HTML, CSS, JavaScript, and back-end programming languages, such as C# are 
essential for developing this platform.  
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2.2 Conclusion 
 

This chapter has provided a thorough explanation of the project scope. It describes the Web GIS 
platform which contains the base map of Eindhoven, toggle map, search bar to easily access any 
locations, zoom in/out, the GPS data as a layer, information location of each point displayed as a pop-
up on the map, possibility for editing the map by drawing point, line and polygon, possibility of filling 
the questionnaire for POIs, and finally, show the questionnaire results as heat map and circles. 
Moreover, this chapter explained the parties who can benefit from this platform; municipality, event 
organizers and planners, for instance. Besides, the objectives of the project have been completely 
explained. In addition to these information, this chapter also contains the project needs. It clarifies the 
requirements of designing a Web GIS platform, and introduces the basics for implementing the 
platform. 

Next chapter will focus on the methodologies which have been used to develop and implement this 
platform. The methodologies are categorized to Web Technologies, and GIS tools.  
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3. Methodology 
 
This chapter describes the methodologies that have been used to implement and develop the whole 
project. The first section explains the Web Technologies. The second section discusses the concept of 
the entity framework (EF) and its functionality. The third section focuses on the database, Microsoft 
SQL Server, and also explains the data collection as the starting point of this project. The last section 
gives a thorough explanation of GIS tools that are necessary for the implementation of important map 
features. Figure 1 indicates the activity diagram of this project. Activity Diagram (AD) describes which 
activities are connected to each other and how they are coordinated in order to provide a service. 

  

Figure 1: Activity Diagram (AD) of the project which shows the main parts of this design. 

 

Figure 1 illustrates the whole process steps and provides a short and quick overview of project. Using 
the web technologies is the first step for implementing the platform from scratch. Front-end 
technologies are used for a design of different elements that can be seen by users on the web page. 
The relevant languages in this area are HTML, CSS, and JavaScript. Back-end technologies is used for 
storing the data and making the backbone of the system. In back-end, there is a possibility to connect 
to the database for sending the information which is displayed by front-end. After preparing a 
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framework for displaying the base map and other map features, using GIS tools such as ArcMap, and 
ArcGIS Server is quite important. ArcMap is used for publishing the data (come from geodatabase) on 
ArcGIS Server. ArcMap should be connected to ArcGIS Server by the mentioned URL in diagram. ArcGIS 
Server is for managing GIS web services, and works with ArcGIS Server Manager that is an application 
for displaying all the changes occurred in ArcGIS Server and ArcMap. In ArcGIS Server Manager, the 
URLs for feature server and map server can be found that should be substituted into the configuration 
table of database. By running the program in Visual Studio, the platform with the map and published 
layers can be seen. 

 

3.1 Web Technologies 
 

               Web Technology is a fundamental building block of any computer network and is a means of enabling 
different computer systems to interact with each other. In other words, web technology is the 
establishment and use of mechanisms that make communication and sharing resources possible for 
different computers and devices (Reference, 2019). Since computers are required to communicate 
with other computers or networks, web technology is an efficient mechanism that helps to make it 
happen. Web technology is divided to two important parts; front-end technologies and back-end 
technologies. In computer science and software engineering specifically, the terms front-end and back-
end refer to the separation of concerns between the client side or presentation layer as front-end, and 
the server side or data access layer as back-end which are explained below in detail in the context of 
this project.  

 

3.1.1 Front-end Technologies - Creating the User Interface of the Platform 
 
Front-end programming implements the structure, behavior, and design of anything that is visible on 
the web page, web applications, or mobile applications and is about what end-users can see and 
interact with on the browsers. Front-end technology makes formats, layouts and also the style of the 
webpages and are made up of several languages and libraries. Three major markup languages that are 
embedded in front-end technologies of this project are categorized to HTML, CSS, and JavaScript. 

 

3.1.1.1 HTML - Structuring the entire Platform 
 
The HyperText Markup Language (HTML) is a standard for defining the structure of information by 
coding electronic documents (web pages) on WWW (World Wide Web). In this project, HTML has been 
used in order to build the structure of the login page, the main Web GIS platform, and the 
questionnaire form. The foundation of the platform includes the heading, titles, body which contains 
photos, background, and hyperlinks with all their sizes and measures written with HTML. HTML codes 
must be necessarily written between two opening and closing html tags; <html> </html>. Table 1 
shows the short sample html code written for the login page. In general context, HTML is used for 
creating and structuring web pages contained the proper formatting of text, images, and videos; the 
internet browser may display them as they have been designed hence. Moreover, HTML markup 
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specifies document elements such as headings, paragraphs, forms, tables, and so on. They mark up a 
document for displaying by a computer program known as a Web browser. The browser renders the 
tags, displaying the headings, paragraphs, forms, and tables in a layout that is adapted to the screen 
size and fonts available to it (Hemmendinger, n.d.). 

 

Table 1: HTML sample codes for login page; it explains the html tags that help to create fields for Username, Password, 
GPSNo, and Submit button is defined with a “login” event. 

<!DOCTYPE html> 
<html> 
<head>  
<meta charset="utf-8" /><title>Login Page-DDW</title><script src="https://code.jquery.com/jquery 
3.3.1.js"></script> </head> 
<div id="header"> 
    <!--two upper photos--> 
 <img src="~/img/ddw-general.jpg" style="width:10%; height:20%; float:right;" /> 
 <img src="~/img/iCity.jpg" style="width:13%; height:20%; float:left; right:50%;" /> 
    <!-- Background photo--> 
 <img src="~/img/DDW_night2.jpg" style="width:99%; display:inline; opacity: 0.7; 
overflow:auto;" /></div> 
 
<div id="main_form"> 
    @using (Html.BeginForm("Login", "Account", FormMethod.Post)) 
    { 
        @Html.ValidationSummary(true) 
        @Html.AntiForgeryToken() 
 
    <fieldset id="field"> 
        <div class="title-enter"><h2>Enter the Web GIS Platform</h2></div> 
 
        @Html.LabelFor(model => model.Username, new { @class = "title-enter" }) 
        @Html.TextBoxFor(m => m.Username, new { placeholder = "User Name", @class = 
"Placeholder_theme" }) 
        @Html.ValidationMessageFor(m => m.Username, "") 
        @Html.LabelFor(m => m.Password, new { @class = "gpstitle-enter" }) 
        @Html.PasswordFor(m => m.Password, new { placeholder = "Password", @class = 
"Placeholder_theme" }) 
 
        @Html.ValidationMessageFor(m => m.Password, "") 
        <!-- Submit button in Login Form --> 
        <div class="submit"> 
            <input id="btnLogin" class="submit" type="submit" value="Login" /> 
        </div> 
         <!--Button for registering non-gps holders--> 
        <div><button id="registerNonGps" type="button" 
onclick="location.href='@Url.Action("RegisterUserWithoutGPS","Account")'"> Register 
non-GPS holders </button></div> 
    </fieldset> 
} 
</div> 

 

In this part of code, represented in Table 1, the whole structure of the body is defined between two 
html tags (<html> </html>). It includes two pictures on the right and left hands on top that will be 
displayed in the final result. In the middle, the login form is created. In this form, username, and 
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password are embedded and the visitors who have GPS loggers can login. The “submit button” is also 
designed in order to transfer the visitors to the main platform. 

 

3.1.1.2 CSS - Designing the Display 
 
Cascading Style Sheet (CSS) is a language which explains how to present a document in a website. It 
can be used with other markup languages rather than HTML, such as XUL, SVG, XML (Heiderich, Nava, 
Heyes, & Lindsay, 2011). The reason to choose CSS is that it is designed to be used with HTML, which 
are closely linked to each other, and the combination makes the webpage more fine-looking and user-
friendly. CSS and HTML are quick to work and deal with the UI (User Interface). CSS takes the values 
such as color, size, text decoration and other styles which designers care about controlling in a page 
and using in a format that is easy for them to manipulate (Moffett, 2014). 

In this project, represented in Table 2 CSS is used in order to take the values which are significant to 
be controlled in the login page and the main platform; position, dimension, layout, color, and type. CSS 
can be written in three different styles; inline, internal, and external. In this project, ‘internal CSS’ has 
been chosen to apply to the webpages. It affects all the defined elements in the body section, <body> 
… </body>. CSS is used in the condition when a style is used in the complete HTML body (Kumar, n.d.). 
Table 2 shows small part of CSS code that has been coded for the login page. 

Table 2: CSS code for Login Page. 

<!DOCTYPE html> 
<style type="text/css"> 
    body { 
        direction: ltr; 
    #header { 
        background-color: aliceblue; 
        width: 100%; 
        height: 98%;} 
    #field { 
        padding: 10% 15% 20% 20%; /* The place around "enter the web gis system */ 
        border-radius: inherit; } 
    .gpstitle-enter { 
        font-family: Tahoma; 
        margin-bottom: 5%; 
        font-size: 70%; 
        color: black; 
        text-align: center; 
        font-weight: bold; } 
    .submit { 
        background-position:center; 
        text-align: center; 
        width: 70%; 
        margin-left: 10%;} 
    #registerNonGps { 
        background-position:center; 
        text-align: center; 
        width: 100%; 
        margin-left: 0; 
        margin-top: 20%;} 
</style> 
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In Table 2, this part of the code explains the CSS codes at login page. The whole body has its 
specifications in addition to all the detail elements such as header, login form, submit, etc. In order to 
determine CSS internal, it is necessary to use some indicators such as id (#) and class (.). In Table 2, 
header, main_form, and field are specified as id (#), and title-enter, gpstitle-enter and submit are 
indicated as class (.). Accordingly, by mentioning the type of indicators, all the CSS features can be 
applied to the platform. Last but not least, all these CSS codes must be written between two head tags, 
<head> </head>. 

 

3.1.1.3 JavaScript - Performing Particular Tasks 
 
JavaScript (JS) is a high-level, dynamic, expressive and interpreted object-based programming language 
combined with HTML and CSS in order to create web pages is one of the major technologies of the 
World Wide Web. JavaScript enables interactive web pages which are essential for web applications. 
Moreover, the majority of web browsers support the syntaxes by embedding JavaScript engine to 
execute the functions. As a client-side programming language, JavaScript helps web developers to 
make web pages dynamic and interactive by implementing custom client-side scripts (Solutions, n.d.). 
In addition to continuously integrate the scripts into HTML, the web developers can use JavaScript to 
respond users, build user interfaces (UI) without less server interaction, and to make the web pages 
more interactive. 

Furthermore, most web developers apply JavaScript in their codes in order to adopt responsive web 
design to make a website accessible and look good across different browsers, and mobile devices. In 
other words, responsive web design enables web developers to optimize a website for both computers 
and mobile devices with a single code base. Subsequently, developers need to combine CSS, HTML, 
and JavaScript to make web pages responsive. 

According to the explanations above, in this project, JavaScript is used for making the login page and 
the main platform render well on various devices, windows or screen sizes. JavaScript codes are written 
between two JS tags, <script> … </script>. Also, for creating user login forms, JS is used rather than 
HTML and CSS because of embedding different “event” s such as onclick="login()". This event means in 
case of clicking on the login button, the current page redirects to the next page that is already 
hyperlinked to. Below, Table 3 shows the login function in script tags. 

Table 3: JS sample code for login form and the credentials for entering the platform with “if” condition 

<html> 
<body> 
<script> 
function login() { 
var user = document.getElementById("user").value; 
var pass = document.getElementById("pass").value; 
if (user == "user" && pass == "pass") { 
location.href = "@Url.Action("index", "Home") 
    } else if (user == "" || pass == "") { 
alert("Enter the username or password.");    
    } else {  
alert("Please check your username or password.");  } } </script></body></html> 
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In the code, represented in Table 3, the login function is defined between two script tags, <script> 
</script>, into the body of the page. This function contains two variables called “user” and “pass” which 
get the value of username and password from visitors. Furthermore, the functionality of this method 
is the application of an “if” loop which states the different conditions of the probable values. In this 
example, in the first condition, username and password are considered as “user” and “pass”, 
respectively. By entering these credentials, the page will automatically be redirected to Home page. In 
contrast, if username and password are left empty, an alert will be appeared as “Enter the username 
or password”, and if one of these credentials would be something else, another alert would appear as 
“Please check your username or password”. One of these conditions will be happened and only if the 
username and password are entered correctly, the page will be redirected to the main platform. 

 

3.1.2 Back-end Technologies - Architecture of Webpage 
 
In addition to front-end technology, web technologies also consists of back-end technology that is not 
visible as front-end but it is actually responsible for storing and managing the data. Back-end 
technology contains a web server which hosts an application and communicates with a database 
management system in order to provide the information to be displayed by front-end technologies. 
Therefore, in order to make connections between the server, application, and the database, back-end 
technology uses server-side languages such as Java, Ruby, Python, or C# ASP.NET MVC. It also uses 
MySQL, Oracle, or Microsoft SQL Server to find, save, and change data and serve it back to the user in 
front-end code. In this project, C Sharp and JavaScript are used as back-end technology through the 
MVC platform and the SQL Server for the database management system. 

 

3.1.2.1 C Sharp - Language for the Web Application Development 
 
C# is a simple, modern, and object-oriented programming language that is particularly strong at 
building Windows desktop applications and is also used to develop web applications and has become 
increasingly popular and helpful for mobile development tools. 

In this project, C# is chosen to be programmed since there are many functions, methods, and relevant 
libraries that help to implement and develop the platform easier. C# is also compatible with MVC which 
can be simply used by C# codes. Moreover, the front-end programming languages include HTML, CSS, 
and JavaScript which can also be written among C# codes. All of these codes are written in .NET 
Framework in the Visual Studio environment. In appendix C, all the C# codes for this project are 
attached. 

Furthermore, user management is written with C# in this project. In this project, three roles are 
defined; admin, agent, and users. Admin is the one who can see all the GPS data as layers and the 
entire DDW results as a heat map, and also voting point as circles, which specify the degree of visitors’ 
experiences in the questionnaire categorized between zero and five. Admin is the only role who can 
register more admin roles, agents, and users. 
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In order to add more users as admin, a registration form for admin user should be filled out via 
(http://localhost:10912/account/registeradmin). The agent is the one who gives the GPS logger to the 
visitors in the events and registers them on the platform. This role helps to accommodate a specific 
visitor with the correct GPS number. In order to allocate a GPS logger with a specific number to a visitor, 
the agent should add the GPS number in the list. (http://localhost:10912/Home/GPSAdd). In this list, 
which can be found in (http://localhost://10912/Home/ManageGPS), the agent sets the status of the 
GPS logger as ‘activated’ which is displayed on the URL above. After adding the GPS number to the list, 
the agent can fully register a visitor as a new GPS holder through a registration form through a link by 
the address: (http://localhost:10912/Account/RegisterUser). The information of GPS holders 
(username, password, etc.) and the GPS logger number are directly saved in database. After the event, 
GPS holders can login to the platform with their email address and password.  

And finally, the role of event visitors is considered as ‘user’. According to this scenario, there are two 
kinds of users as described in Section 2.1; GPS holders and non-GPS holders. On the one hand, the 
visitors who carry GPS loggers are registered on the platform in the beginning of their visit by an agent 
and can enter the platform with username, and password to geotag their experiences on the map after 
the event. The platform contains the base map of Eindhoven, the GPS data (line) and DDW exhibition 
locations (point) as layers, editing tools for drawing point, line and polygon, final result as heat map 
and circles, search bar for finding any location throughout the city, and toggle map. When the GPS-
holders enter the platform, they can view their GPS data which displays the routes they were taking 
around the city in addition to DDW exhibition locations. By clicking on each exhibition (shown as green 
point) and any point of their route, they can see the information location displayed on a small pop-up 
window. In this pop-up, they are also able to fill the online questionnaire in order to geotag their 
positive and negative experiences. Moreover, the GPS-holders can edit their route by using “Start 
Editing”. By using this feature, all around the route is converted to multiple vertexes, and the visitors 
can move the vertexes and change some part of their movements. Similar to the previous activity, they 
can see the information location of each point and geotag their experiences again by filling the online 
questionnaire. In addition to “editing” part and filling the questionnaire, the visitors can find out the 
overall result of DDW as a heat map and circles. Heat map around each point, line, or polygon illustrates 
the density of users who have already filled out the questionnaire. In other words, it shows the number 
of users who have geotagged their experiences both positive and negative around a location. By 
clicking on each heat map, their type of experiences can be seen in a pop-up window. Further, circles 
indicate the rate of visitors’ experiences from zero to five stars. In fact, these stars express how strong 
the visitors’ experiences are about each exhibition and/or POI, which is categorized by five different 
colors. Like heat map, circles also show the users and their type of experience with the rate in a pop-
up window. Figure 2 shows the entire platform when GPS holders login. The rest of the images of the 
platform are attached in Appendix B. 

 

http://localhost:10912/account/registeradmin
http://localhost:10912/Home/GPSAdd
http://localhost/10912/Home/ManageGPS
http://localhost:10912/Account/RegisterUser
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Figure 2: A schematic view of the platform when GPS holders’ login. They can see their GPS data as line and also DDW 
exhibition locations as green points. They can also start editing the map, see the DDW results as heat map and circles. 

 

On the other hand, non-GPS holders can also use ‘Register non-GPS holders’ button in the first page 
and register themselves to the Web GIS platform by filling the form as shown in Figure 3 with the 
address: (http://localhost:10912/Account/RegisterUserWithoutGPS). Like GPS holders, they can also 
enter the platform with username and password. They can find the DDW exhibition locations as a 
common layer, check their information location, and fill the questionnaire if they have positive or 
negative experiences about exhibitions. As non-GPS holders do not have a layer displayed their route, 
they can use the editing feature and draw points, lines and polygons anywhere on the map. The same 
scenario as GPS holders is also replicated in this part. After indicating the specific location by drawing 
line, point and polygon, their information location and online questionnaire are available. Showing the 
result as a heat map and circle is also shared with non-GPS holders. Figure 4 shows the platform when 
non-GPS holders login. 

http://localhost:10912/Account/RegisterUserWithoutGPS
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Figure 3: A registration form for Non-GPS holders. They can fill out this form whenever they wish to use the platform. Non-
GPS holders can access this form within the Login page. 

 

 

Figure 4: A schematic view of the platform when non-GPS holders’ login. They have Editing part, and can start drawing on 
the map by using point, line, and polygon. 
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3.1.2.2 ASP.NET MVC5 - Framework to Develop the Web-based Application 
 
MVC stands for Model-View-Controller, which is a design model or pattern comprised of these three 
main interconnected parts. In fact, MVC is a framework that works well with object-oriented 
programming languages in order to develop modern user interfaces. ASP.NET MVC is one of the latest 
frameworks used in building ASP.NET Web applications and also is a software architectural pattern for 
implementing and developing graphical user interface (GUI) computer applications. C#, a Microsoft 
website programming language, is the most common back-end language. 

In regard to MVC and its different parts, Model (data) provides business logics, such as persisting the 
data to a database. Model is generally manipulated by the Controller and is rendered by View. 
Precisely, Model cannot manipulate the Controller, therefore, it will not actively interact with the 
Controller. Moreover, View (User interface) transfers user's operations to the Controller. It may or may 
not know the type of its model until the Controller assigns one. When the Controller (Processes that 
manage inputs) asks about View, it knows how to render the Model. Eventually, View will not 
manipulate the defined Model directly, only the Controller can manipulate the defined Models. 
Following the Model and the View, Controller responds to the commands from the user and 
manipulates the defined models. After all the steps are completed, Controller can ask the View to show 
the Model. 

According to the given explanations, Model, View, and Controller are communicated with each other 
based on their functionality and each organizes different sections of the project. To begin with, 
ConfigModel, LoginConfigViewModel, LoginModel, and QuestionnaireViewModel are the sections that 
are defined as Model. There are also other Models for Role definition (Admin, Agent, and User), 
LoginView and UserView. In LoginView, a function is defined whose variables are username and 
password. In UserViewModel, the credentials of the form for registering a Role are defined. 
Additionally, in QuestionnaireViewModel, two kinds of experiences, positive and negative, are 
assigned by number 1 and 2, and all the types of emotions such as satisfaction, joy, excitement, fear, 
anger, confusion, are also mapped by a number. As a result, users can enter the numbers which are 
assigned to their experiences, both positive and negative. 

Moreover, as discussed before, View displays the Models for users. In fact, View is a means of 
displaying objects such as buttons, toolbars or even a texts. In case of existing any menu or toolbar in 
the main platform, the menus should be designed and developed in Controller as well as in View. These 
segments can show this specific information and end-users can see these parts on the platform. Based 
on the concept of the project, three Views are determined; Account, Home, and Questionnaire. 
Account contains the Views for Login part, registering GPS holders, and non-GPS holders in addition to 
registering a new Role which will be performed by Admin. 

Last but not least, Controller is the most important part because it accepts the user input and updates 
both Model and View. In addition, Controller always asks View for updating information and shows the 
Model. The basic building block of the main platform and its layout is designed and created in this part 
of the project. Therefore, Controller is the fundament of Model and contain all the elements which is 
going to be displayed in View. There are three models; Account, Home, and Questionnaire. 
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3.2 Entity Framework (EF) - Automated Mechanism for Storing the Data in the Database 
 
The Entity Framework, a component of the .NET Framework, is a set of methods and technologies that 
support the development of data-oriented software and web applications. Through data-oriented 
applications, software developers need to model the entities, relationships, and, in total, the logic of 
the business problems they are trying to solve (EntityFrameworkTutorial.net, 2019). Moreover, 
working with data engines in order to store and retrieve data, EF is an important factor that needs to 
be considered. With the Entity Framework, developers can work at a higher level of abstraction when 
they deal with data and can create and maintain data-oriented applications with less code than in 
traditional applications (Microsoft, n.d.). Overall, creating EF helped to facilitate and automate all the 
database relevant activities for the application that is going to be developed. 

In this project, the Entity Framework allows to create a model by writing the codes in the user 
management part and web-based questionnaire displayed as popup window. User management 
describes three kind of roles (admin, agent, and user), and also two kinds of users (GPS holders and 
non-GPS holders) whose login credentials are username, and password. Questionnaire is also 
connected to database and all the results are directly saved in the relevant tables. 

 

3.3 Database Management 
 

This section discusses database management. GPS data and survey data in DDW 2017 are kinds of data 
which were collected for doing this project. In section 3.3.1, the process of data collection is thoroughly 
explained as the starting point of this study. Section 3.3.2 defines the relational database management 
system, Microsoft SQL server, which is considered as database in this project. 

 

3.3.1 Data collection 
 

In order to access the initial data on the platform, a data collection was performed. Data collection is 
crucial to investigate the spatiotemporal behavior of visitors. One of the efficient methods of data 
collection for studying the spatial behavior of visitors is GPS tracking (East, Osborne, Kemp, & 
Woodfine, 2017). GPS tracker is considered as a stand-alone device that is efficient for long-duration 
data collections in events.  

This data collection, as the first step of the project, started with the Dutch Design Week (DDW) 2017, 
one of the most popular cultural events in the Netherlands, which always takes place in Eindhoven 
during the fourth week of October. Data collection started at 10:00 o’clock in the morning in front of 
the central train station as it is the main access point of the city center. The target public was both local 
and non-local DDW visitors in Eindhoven. Figure 5 shows the data collection during Dutch Design Week 
2017. Around two hundred GPS loggers and two questionnaires were distributed next to the DDW 
ticket office, located in Eindhoven Central Station among the visitors who participated the DDW and 
were also willing to contribute to this research. The visitors were asked to turn the GPS loggers on 
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when they started their journey through the city and if they had an experience that is more than usual, 
they are asked to push the button on top of the logger to register their experience as POI (this registers 
the time and location of the experience). They were also asked to return the questionnaire and GPS 
loggers before 8:00 in the evening. This step has been recurred every other day, included two 
weekends, in order to have one day gap in between to export the data from GPS loggers, to clean them 
and to fully charge the loggers for the next day. The GPS trackers were set up to record the points every 
3 seconds and it supplies the quantitative data of time and location as shown in Figure 6. 

Thus, GPS logs (GPS traces) displayed the movement of each participant and their registered 
experiences as POI in time and space. In other words, extracted data from all the GPS loggers 
determined which routes had been taken the most by visitors. Besides, GPS tracking has a disadvantage 
in built up areas as their signals are lost inside or within the buildings which results in less accuracy in 
confined locations. Moreover, according to (East et al., 2017), combining the GPS tracks with 
questionnaire data improve the understanding of visitors’ behavior and background with their 
immediate experiences while visiting. In this project, the data which has been used for being visualized 
on the web was vector and raster. According to the concept of this project, making the prototype for 
visualizing the geodata stored in a format such as vector and raster on the web is the main purpose of 
this project. In the platform, there are point, line, and polygon which represent as vector, and there is 
also heat map whose data type represent as raster. 

Regarding questionnaires, two questionnaires provided the visitor characteristics and the semantics of 
visitors’ experiences such as positive and negative experiences that are registered as POI during the 
visit. The first questionnaire specifies the semantic profile of visitors, such as age, gender, and travel 
behavior contains travel purpose, number of previous visits to the DDW, number of fellow-travelers, 
and the distance from the residential location to the DDW. Regarding the data privacy issues, the 
questionnaire must include neither private nor sensitive data to meet the General Data Protection 
Regulation (GDPR) regulation. In the second questionnaire, visitors were asked to try to fill out the 
questionnaire during the visit about both indoor and outdoor exhibitions. If they experience something 
more than usual, they had to push the button on the GPS device and in parallel to fill out the table in 
the second questionnaire. The experiences were categorized to positive and negative feelings. 
Satisfaction, excitement, joy, and irritation, anger, confusion are the examples of positive and negative 
experiences, respectively. Both questionnaires are attached in Appendix A. 

After data collection, the process of data analysis was started by other team members and it ended up 
to a geodatabase. This geodatabase contains the collected geodata (spatial data) which displays spatial 
behavior of visitors with GPS loggers during their visits in DDW exhibition locations. Spatial behavior of 
visitors demonstrated their physical movements through a city/region. That is, by tracking the data 
through GPS loggers, it was understandable that which routes were taken the most to approach DDW 
exhibition locations, what transportation mode is usually taken and how often participants travel 
around a region (Spatially, n.d.).  

In GIS environment, the spatial data is represented with raster, and vector (point, line, and polygon) 
data types. The most common data format is shapefile format. The GPS logs and geotags that are 
collected from visitors are vector data type that are represented with lines, polygons and points. As 
mentioned earlier, making the prototype for visualizing the geodata stored in the mentioned format is 
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one of the aims of this project. This geodata is visualized on the web-based platform by using GIS tools. 
This procedure is explained in the next section, 3.4. 

 

Figure 5: Data Collection in DDW 2017, Central train station Eindhoven 

 

Figure 6: A sample of GPS data from one of the GPS holders in DDW 2017. It shows the routes where this visitors took though 
the city 

 

3.3.2 Relational Database Management System (RDBMS); Microsoft SQL Server 2014 
 
The relational database management system (RDBMS) is a software that stores and retrieves data 
requested by other web applications. These applications may run on the same operating system (OS) 
or a different computer such as Microsoft Visual Studio as an example. On the one hand, SQL is a 
programming language that is designed to handle and manage data in a relational database 
management system. On the other hand, a database server is a computer software program that 
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provides database services to other programs or computers. Hence, a SQL Server is a database server 
that implements the Structured Query Language (SQL). 

As explained above, for this project, the Microsoft SQL server is considered as the professional 
environment in which geodatabase is restored. According to the concept of the project, two different 
databases are defined. The first database is created for the data that are stored in the geodatabase. 
This geodatabase, as said before, contains the spatial data collected and extracted from GPS loggers in 
DDW 2017. Figure 7 shows the first database which displays all the spatial data extracted from GPS 
loggers. 

 

 

Figure 7: A schematic view of the first database (WebGIS_SDE). All the data which was recorded via GPS loggers are stored 
in this table of database. 

 

Further, the second database, as represented in Figure 8, contains different tables; configuration table, 
Users, Events, Questionnaires, GPS, and Roles for visitors. As described earlier, three kinds of roles are 
defined for this project; admin, agent, and user, which are assigned to ‘Roles’ table. Further, there are 
two kinds of users; the visitors who had and the visitors who did not have GPS loggers during the 
events. For both groups of visitors, they can enter the platform, edit the map, fill out the questionnaire, 
and register their positive and negative experiences about their POIs. The results for GPS holders and 
non GPS holders will be directly saved in the database, the ‘Questionnaire’ and ‘Questionnaire details’ 
tables. ‘Questionnaire’ table shows the rate of visitor’s experiences (the number of stars in the 
questionnaire), and ‘QuestionnaireDetails’ table explains the number of experiences, both positive and 
negative, that each visitor geotags about a point. All these information is saved with details. 
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In addition to questionnaire tables in database, there is another table called ‘Users’. In this table, a list 
of users with their role, password, and other information can be found. Besides, in ‘Events’ table, a list 
of future events can be added in a row one by one. At this moment, only Dutch Design Week is 
mentioned there. By adding more events, their list will be appeared on the registration form filled by 
agent. ‘GPS’ table also shows the registered GPS numbers which have been assigned to visitors. 

Figure 8 demonstrates the diagram of the defined database. It shows the tables and the relationships 
among them and these relationships are defined based on matching key columns. In SQL server, these 
relationships use ‘Primary Key’ and ‘Foreign Key’ constraints. A link is created between two tables 
where the primary key of one table is linked to the foreign key of another table using database 
relationships (Recipe, n.d.). 

 

 

Figure 8: A schematic view of second database (WebGIS); the SQL Server includes the diagram; entities and the type of 
relationships. 
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3.4 GIS Tools – Displaying and Editing Geospatial Data 
 
Using GIS tool is one of the most important parts of this project. In order to display, explore, and edit 
geospatial data and, therefore, to create the map and its layers for publishing, ArcMap is used. 
Furthermore, ArcGIS Server is the server geographical information system (GIS) software which is 
meant for creating and managing GIS Web services and data. It is connected to ArcMap through a URL 
that is generated for ArcGIS server. Through the sections 3.4.1 and 3.4.2, ArcMap and ArcGIS server 
are explained in more details. 

 

3.4.1 ArcMap – Geospatial Procession Program 
 
This section provides a short introduction and overview to ArcMap that is the most common GIS system 
for map production in ArcGIS Desktop. In general, GIS Desktop tools and applications have enabled 
users to view and analyze spatial data in its proper format (By et al., 2009). Correspondingly, ArcMap 
is considered as an environment to display and edit the geospatial data, and also to create the base 
map layout for publishing on web. It represents geographic information as a collection of layers and 
various features in a map. Besides, there are several typical tasks which can be used based on the 
defined assignment; all performed in ArcMap. These common tasks are: Work with maps, Compile and 
edit GIS datasets, Organize and manage the geodatabases and ArcGIS documents, Publish the map 
documents as map services, Document the geographic information and customize the user experience 
(UX), and so on. (Esri, n.d.) 

Visualizing the map on web, exploring the layers with turn on and turn off features, and visualizing 
geographic information online through ArcMap, are the main tasks in this project. It also helps users 
automate the geodatabase and datasets, and supports the full-function editing tools for map 
documents and their features. Moreover, ArcGIS Desktop package includes ArcCatalog which provides 
a possibility to organize all the GIS datasets and geodatabases, and other GIS information sets. In 
ArcCatalog, connecting to geodatabase and importing the geodata to ArcMap is carried out. In fact, 
ArcCatalog is used to publish the GIS resources as services, accordingly, all the layers in geodatabase 
visualized in ArcMap can be seen in Figure 9. After this step, in order to be able to publish the map, 
layers, and geospatial data on the web, ArcGIS Server is required. However, there are different GIS 
servers which can be added via ArcMap such as ArcGIS Server, ArcIMS Server, WCS Server, WMS Server, 
and WMTS Server; all are based on the project concept and needs. In this project, ArcGIS Server is 
needed which is thoroughly explained in the next section. 

In regard to the connection between ArcMap and ArcGIS Server, all the layers visualized in ArcMap can 
be published in ArcGIS Server by sharing them as a service. After editing the current services; Feature 
Access Capability and analyzing data, the layers are published in ArcGIS server with feature service. 
More importantly, registering the geodatabase in ArcMap before publishing the geodata on the ArcGIS 
Server is a must otherwise an error is appeared. After successfully publishing the services, by signing 
in the ArcGIS Server Manager, a list of published services with their settings and configurations can be 
found. By checking the “https://localhost:6080/arcgis/rest/services/”, the administrator can see two 
URLs generated by ArcGIS server. ArcGIS Server generates two URLs which are quite important for SQL 
server configuration and the final result. These URLs are for “FeatureServer” and “MapServer”. Map 
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service is a way that helps to make maps available on the web using ArcGIS and features services are 
mainly meant to serve the features over the internet (Enteprise, n.d.).  

Regarding databases, in addition to Microsoft SQL Server, ArcMap also supports other databases such 
as oracle, SAP HANA, PostgreSQL, Teradata, etc. ArcMap and SQL Server is connected to each other by 
the IP of the operating system they are installed at, and ArcGIS Server and SQL server is also connected 
to each other by the URLs, FeatureServer and MapServer, which are generated after publishing the 
layers in ArcGIS Server through ArcMap. This loop must work together in order to have the final result 
on the platform. All these URLs are placed in the configuration table in SQL Server. Notably, all the 
layers must have GlobalID which is necessary for maintaining the object uniqueness. GlobalID indicates 
which questionnaire is belonged to which POI. Hence, adding the GlobalID to the features of each layer 
(point, line, and polygon) in ArcMap is essential since it specifies the relevant questionnaire. Besides, 
for each UserID and QuestionnaireID, a GlobalID is assigned in database which can be found in 
Questionnaire table. Precisely, as can be seen in Figure 9, the data which come from geodatabase can 
be visualized in ArcMap as layers. All the layers are saved as MXD that is a file format in which the map 
description, map layout, and other objects created from ArcGIS software can be stored. 

 

 

Figure 9: A schematic view of ArcMap. On the right side, Arc Catalog is open which shows the GIS Server and geodatabase 
with the spatial data (layers) inside. On the left side, all the layers in geodatabase are dragged in the table of contents, and in 
the center, the layers are visualized. 
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3.4.2 ArcGIS Server – Core Server for managing GIS Web Services 
 
ArcGIS Server is one of the core server software component of ArcGIS package that makes the GIS web 
services available within an Internet connection. This connection which is made through web services 
allows a computer server to receive and process the requests sent by other nodes and devices 
(Enterprise, n.d.). In fact, ArcGIS Server is used by the software developer and web developer for 
creating web, desktop, and mobile applications. Esri, an international supplier of GIS software, Web 
GIS and geodatabase management applications, provides developers with application development 
framework (ADF) and application programming interface (API) including ArcGIS API for JavaScript 
(Ćulibrk, 2013) which is discussed in the next section, 3.4.3. 

After configuring ArcGIS server, all the layers which have been created in ArcMap can be seen in ArcGIS 
Manager as well. ArcGIS Server Manager is a web-based framework which provides the environment 
for geospatial data and GIS information to be published on the web. In other words, all the geospatial 
data, maps, and layers which are created, edited and displayed in ArcMap, are connected and 
transferred to the ArcGIS Server and ultimately can be seen in ArcGIS Server Manager. 

In this project, ArcGIS server is used in order to connect to ArcMap and therefore to publish the 
geospatial data on the web. All of these information are applied to the Web GIS platform in the last 
step. Figure 10 shows the list of layers as MXD format which are published as a service in ArcMap. 

 

 

Figure 10: The schematic view of ArcGIS Server Manager. It shows whatever is visualized in ArcMap. ArcGIS Server is mapped 
to http://localhost:6080/arcgis/manager 
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Last but not least, after sharing the geodata as a service, ‘FeatureServer’ and ‘MapServer’ URLs are 
created as explained in the previous section, 3.4.1. These two URLs can be found in ArcGIS Rest Services 
Directory under the URL: http://localhost:6080/arcgis/rest/services. These URLs are pretty crucial to 
be substituted in the configuration table of the relevant database in SQL Server in order to publish the 
layers in the final platform. In this directory, all the services which are published in ArcMap can be 
found in two servers. Figure 11 shows the ArcGIS Rest Services Directory which displays the list of 
published services with two URLs for ‘FeatureServer’ and ‘MapServer’. 

In fact, in case of successfully publishing the services, these two URLs are created. While clicking on 
each of them, all the service descriptions which is included layer names, initial and full extend, etc. are 
displayed, as shown in Figure 12. 

 

 

Figure 11: The URL: http://localhost:6080/arcgis/rest/services redirects to ArcGIS Rest Services Directory which demonstrates 
various published services. Each service has two URLs that must work in localhost. In case of working properly, they should be 
placed in Database. 

 

http://localhost:6080/arcgis/rest/services
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Figure 12: This figure shows the MapServer URL. It contains all the layers in this service (Final_MXD1) with all the spatial 
information, coordinates, and other descriptions. 

 

Precisely, by clicking on each layer, all the specific information is shown such as geometry type, 
visibility, min and max scale, extendibility (xmin, ymin, xmax, ymax). All of them have a URL in URL bar which 
can be used in database if needed. Figure 13 indicates the detail information of one of the layers as an 
example. 
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Figure 13: This is the spatial information of one of the layers called “L_P_24006” which is belonged to the GPS No. 006 recorded 
on Oct 24, 2017. It shows all the reference coordinates, name, geometry type, drawing info, etc. 
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3.4.3 ArcGIS JavaScript API – Library for embedding the Mapping Functionality to the Web 
Application 
 

ArcGIS JavaScript API is related to the methods relevant to all the functionalities resulted in 
implementing different features and attributes on the map. In fact, it provides a rich set of tools to 
build ArcGIS apps; the API can be used both for mobile and desktop web application development 
(Sheehan, 2015). ArcGIS  API  for  JavaScript  embeds  a  mapping  functionality  to  a  web  application  
and  retrieves  information  from  a  server. Since  it  is  based  on  Java-Script,  the  code  runs  in  the  
browser  instead  of  running  on  the  server,  which  provides a faster user experience. (Wendel, 2015) 

Based on the overall concept of this project, displaying dynamic map, layers, identifying and editing 
the map are some of the main tasks which are developed in order to meet the goals of the project. 
Below, all the functions are briefly explained and the rest of the variables, methods, events and the 
complete functions and codes are attached to Appendix C. Below is the description of a couple of 
functions which are used for map features. 

 

The function below gets the map service information by having map service URL as an argument. 
MapServiceUrl is the URL generated in ArcGIS Server while sharing the services in ArcMap. While 
running the whole function, map layers attributes are given. 

function getMapServiceInformation(mapServiceUrl) { 
 
        var mapServiceInfoDeferred = esri.request({ 
            url: dojo.replace("{0}/layers", [mapServiceUrl]), 
            content: { 
                f: 'json' 
            }, 
            callbackParamName: "callback" 
        }); 

 

This function, expandLayerList, enables the developers to automatically expand the layer list and also 
points to where the users can find and hide the sub layer. 

function expandLayerList() { 
        //This is where you find your sub layer and hide it 
        query('.esriSubList > .esriSubListLayer > .esriTitle > .esriTitleContainer > 
.esriLabel').forEach(function (node, index) { 
 
            if (!visibleLayers.includes(node.innerHTML)) { 
                domStyle.set(node.parentNode.parentNode.parentNode, "display", 
"none"); 
            } 
        }); 
        query('.esriLayer').forEach(function (node, index) { 
            if (index < 2) { 
                domClass.add(node, "esriListExpand"); 
            } 
        }); 
        query('.esriToggleButton').forEach(function (node, index) { 
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            if (index < 2) { 
                domClass.replace(node, "esri-icon-down", "esri-icon-right"); 
            } }); } 
 

The function below, showCoordinates, displays longitude and latitude coordinates and the last two 
lines determine the mouse coordinates.  

function showCoordinates(evt) { 
        var mp = webMercatorUtils.webMercatorToGeographic(evt.mapPoint); 
        dom.byId("XCoordinate").innerHTML = mp.x.toFixed(3); 
        dom.byId("YCoordinate").innerHTML = mp.y.toFixed(3); 
    } 

 

The event (evt) system with JavaScript is an important part of the language. JavaScript is the language 
designed to respond to events in the browser. Events occur while interacting with a JavaScript 
application; such as loading a page, clicking with mouse, layer-add, mouse-over and other actions that 
trigger events. Besides, it is feasible to make the website/application interactive by listening to the 
events and writing code with JavaScript which responds to the event functions. A website may need to 
respond to the click of a user, for example, from a server and attached functions as event handlers in 
order to listen for events from certain elements in the page and the browsers (Doman, 2015) and (esri, 
n.d.). 

In this piece of code, the event is "click", and it means that in case of clicking on the map by users, 
executeIdentifyTask(evt) is executed. This is the callback function for the map.click event. That 
is, the users can see the information location of the point he/she click on.  

var selectQuery = new QueryTask(); 
    on(map,"click",  
            function(evt) { 
 
            if (functionMode === true) { 
 
                executeIdentifyTask(evt); 
            } else { 
                return; 
            } 
        }); 

 

The function below returns the content string based on two values; info template and attributes. In 
fact, while defining an info template for the layers, getContent () function is used in order to get the 
info window content to display that. The return type is “graphic” as written below: 

function getContent(graphic) { 
 
        var Content = ""; 
        var Hyperlink; 
        for (var index in LayerFields) { 
            if (index === graphic.attributes.layerName) { 
                var objectvalues = LayerFields[index]; 
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This function returns a pop up which shows the results of an identify task on a dynamic map service 
layer. This pop up window is a custom information windows provides additional functionalities which 
contains the ability to navigate through a set of selected features. In other words, this function is for 
accessing feature attributes. Besides, the executeIdentifyTask(evt) function normally gets one 
parameter which is an instance of the (evt) or Event object. 

This ability helps simplify the process of displaying identify results: 

function executeIdentifyTask(evt) { 
        var Finalfeatures = []; 
        map.infoWindow.clearFeatures(); 
        identifyParams.geometry = evt.mapPoint; 
        identifyParams.mapExtent = map.extent; 
 
        var deferred = identifyTask.execute(identifyParams); 

 
Following above, the IdentifyTask returns an IdentifyResult which contains some basic information 
about each result. The code below indicates the popup for showing identify result: 

    var popup = new Popup({ 

        fillSymbol: new SimpleFillSymbol(SimpleFillSymbol.STYLE_SOLID, 
          new SimpleLineSymbol(SimpleLineSymbol.STYLE_SOLID, 
            new Color([255, 0, 0]), 2), new Color([255, 255, 0, 0.25])) 
    }, domConstruct.create("div")); 

 

 

The initEditor function, in general, is called each time when an editor is opened. It represents the 
method for editing the map for the visitors who do not have GPS loggers. The editing tools are points, 
polygons and lines. 

function initEditor() { 
 
        map.graphics.clear(); 
        functionMode = false; 
        //add a default value for UserID    
 
        templatePicker = new TemplatePicker({ 
            featureLayers: [flgpsPoints, flgpsPolygon, flgpsLine], 
            grouping: true, 
        }, "templateDiv"); 
        templatePicker.startup(); 

if (hasGPS==="false") { 

        on(dom.byId("startEditing"), "click", initEditor); 
        on(dom.byId("stopEditing"), "click", stopEditing); 
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This function, stopEditing, simply stops editing the features on the map. It completes the edit session 
which accepts a parameter with type “Boolean”. After closing the edit session, the result is saved in 
database. 

function stopEditing() { 
        templatePicker.destroy(); 
        myEditor.destroy(); 
        dojo.create("div", { 
            id: "templateDiv" 
        }, "cpLeft"); 
        dojo.create("div", { 
            id: "editorDiv" 
        }, "cpLeft"); 
        functionMode = true; 
} 
 

 

 

 

 

3.5 Conclusion 
 

This chapter discusses the methodologies applied to design, implement, and develop this Web GIS 
platform. In order to implement an initial design of the platform, HTML and CSS are used. These 
languages are categorized as front-end technologies which help to provide the infrastructure of the 
platform and as back-end programming which builds the fundamentals of the platform behind the 
scene. Back-end helps to interact with a server and database in order to store the relevant information, 
such as user profiles, creating the map, layers, online questionnaires, and other map features. After 
preparing this framework, using GIS tools for publishing the data in the server is quite essential. In this 
project, ArcMap has been used in order to connect to geodatabase and ArcGIS Server, and to share the 
data as a service in ArcGIS Server. All the data that is published in Server displayed in ArcGIS Server 
Manager which is a localhost web application. Server Manager works with ArcGIS Server and it 
manages the services, organize them in a folder and add/remove any configuration of the shared 
service. The most important part in Manager is to find out the URLs for map server and feature server. 
These URLs are used in database and finally shows all the published layers on the map while running 
the project. 

In conclusion, in order to run a Web GIS platform, all these steps need to be connected to each other 
and work together in order to redirect the project to a proper result. 
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4. Conclusion and Recommendation 
 
The overall concept of this project focuses on historic city centers in order to demonstrate how cultural 
heritage can be a unique and powerful engine of regeneration, sustainable development, and 
economic growth for the entire city. Hence, the goal of this PDEng cooperation was to design and 
develop a Web GIS Platform for visitors in large-scale events. In this project, the Web GIS platform uses 
the spatial and temporal data of the Dutch Design Week (DDW) as an example in the Netherlands. This 
spatial data that comes from different sources, such as exhibition locations, GPS trackers, and 
questionnaires data, are stored and visualized on the platform. This platform shows the various layers, 
such as the base map of Eindhoven, DDW exhibition locations, POI, and the information that is 
extracted from GPS loggers, and other locations in the city that can be found in the location search bar. 
In addition, this platform will provide the possibilities for GPS holders and non-GPS holders to geotag 
their positive and negative experiences on the base map by filling out the online survey. By clicking on 
each point or line, a popup appears containing the information location of each point or line as well as 
a box in which to redirect the visitors to fill out the online questionnaire. Visitors can then conduct the 
survey and specify their experiences of each exhibition and POI. Additionally, visitors are also able to 
edit the map; they can draw lines, points, and polygons on the map to show their routes or POIs. 

In addition to visitors, municipalities and event organizers are the parties who can benefit from the 
outcome of this project. Information availability from the participants about the quality of events is 
still missing for the municipality and event organizers such as DDW. Hence, as Web GIS supports a large 
number of public users simultaneously, this Web GIS platform can provide the related information of 
visitors’ experiences, and overall DDW results for having more improvement in future event’s quality 
and understanding the spatial behavior of visitors as well. The user-friendly and interesting interaction 
of Web GIS accelerates public participation which is entirely significant for event organizers and also 
municipalities in order to discover public experiences about the events. This platform facilitates the 
process of expressing the experiences of people, through the questionnaire, who participate in events. 
It also displays the spatial behavior of visitors and accommodating these two factors will give the 
municipality and event organizers and other relevant organizations a better view to improve the quality 
of events in the future. This project can also be replicated in other events in other cities, such as 
replicators; Bologna, and Lisbon with the similar functionality.  

To wrap up, as described above, the outcome of this project is practically efficient for the municipality 
and event organizers as they have access to accurate event data to improve the quality of events for 
visitors during events in the future. The objectives for the design of this platform are: 

1. To implement an online questionnaire in order to simplify the process of registering positive 
and negative visitors’ experiences and avoid using pen & paper questionnaires. This platform 
enables visitors to easily geotag and explain their experiences during an event. 

2. To visualize the spatial behavior of visitors of the DDW on the Web GIS platform based on 
existing data. 

3. To provide this platform on a web server for visitors and municipalities. 
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Figure 14 and Figure 15 show the main Web GIS platform. They display the base map, layers, 
information location of each point, editing part, and questionnaire. Rest of the photos of the platform 
are attached to Appendix B. 

 

 

Figure 14: This figure shows the platform for non-GPS holders while editing the map by drawing line, point or polygon. 

 

 

Figure 15: This figure shows the pop-up window which shows the information location of one of the DDW exhibitions and by 
clicking on the questionnaire box, the visitors can fill out the survey, and submit the results. 
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It is recommended to first test the Beta version of the platform for the next DDW event or any other 
similar event to check how user-friendly and practical the platform would be for visitors, and how much 
data will be collected through the platform. Before testing, a hosting service and a domain name must 
be purchased in order to publish the platform on the internet. As a result, visitors can reach the 
platform by the URL for geotagging their experiences on the web after the event. 

In case of a successful testing of the Web GIS platform, it is also recommended to implement and 
develop a mobile GIS because it would be more convenient for visitors to use it in (near) real-time. 
Mobile GIS applications derive benefits of map generalization by rendering relevant information legible 
at a given scale by filtering the required information as well as enhancing the visualization of the large-
scale data on small screen display devices (Billen, 2006). Because of evolving technologies and by 
increasing the availability and improvement of features of mobile phones, it is now more feasible to 
utilize mobile GIS as a data collection method for human movements. By adding a mobile GIS 
application, mobile GPS will also work and will show the locations and movement of the users. 
Therefore, mobile GIS also results in having lower costs, so the beneficiaries do not need to provide 
GPS device, for instance. However, GPS of mobile phones are much less accurate than GPS loggers 
which makes mobile GPS usage less desirable for understanding visitors’ behavior.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



39 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



40 
 

References 
 
Billen, R. (2006). Investigating Changes in Space and Time. In C. Press (Ed.), Dynamic and Mobile GIS: 

Investigating Changes in Space and Time (1st ed., p. 344). 

Business, T. B. S. (n.d.). Event Planning. Retrieved from https://www.thebalancesmb.com/what-is-
event-management-4067066 

By, W., Rao, S., & Vinay, S. (2009). Choosing the right GIS framework for an informed Enterprise Web 
GIS Solution. 

Chang, G., & Caneday, L. (2011). Web-based GIS in tourism information search: Perceptions, tasks, 
and trip attributes. Tourism Management, 32(6), 1435–1437. 
https://doi.org/10.1016/j.tourman.2011.01.006 

Chang, G., & Caneday, L. (2012). Web-Based GIS in tourism information search : An analysis of the 
effect of socioeconomic characteristics on perception and behavior. Loisir et Societe, 35(1), 
155–174. https://doi.org/10.1080/07053436.2012.10707839 

Chaudhuri, S., & Ray, N. (2017). Application of Geospatial Mashups in Web GIS for Tourism 
Development. Encyclopedia of Information Science and Technology, Fourth Edition, (June), 
3403–3418. https://doi.org/10.4018/978-1-5225-2255-3.ch297 

Ćulibrk, D. D. (2013). Server GIS Products. In Sensing Technologies For Precision Irrigation (p. 74). 
Springer New York. https://doi.org/10.1007/978-1-4614-8329-8 

Dane, G. (2018). Experiences of Event Visitors in Time and Space : GPS Tracking at Dutch Design 
Week. 21st International Conference on Geographic Information Science (AGILE 2018), (2018), 
1–5. 

Doman, D. K. (2015). The event system. In Mastering ArcGIS Server Development with JavaScript (p. 
72). Birmangham: Packt Publishing Ltd. 

Dutch Design Week Eindhoven. (n.d.). Retrieved May 11, 2019, from https://www.ddw.nl/en/about-
ddw 

East, D., Osborne, P., Kemp, S., & Woodfine, T. (2017). Combining GPS & survey data improves 
understanding of visitor behaviour. Tourism Management, 61, 307–320. 
https://doi.org/10.1016/j.tourman.2017.02.021 

Engelbert Ruoss, L. A. (2014). SUSTAINABLE TOURISM AS DRIVING FORCE FOR CULTURAL HERITAGE 
SITES DEVELOPMENT. 

Enteprise, A. (n.d.). ArcGIS Server. Retrieved June 21, 2019, from 
https://enterprise.arcgis.com/en/server/10.5/publish-services/windows/common-reasons-for-
using-map-services.htm 

Enterprise, A. (n.d.). ArcGIS Server. Retrieved June 24, 2019, from 
https://enterprise.arcgis.com/en/server/latest/get-started/windows/what-is-arcgis-for-server-
.htm 

EntityFrameworkTutorial.net. (2019). Entity Framework. Retrieved from 
https://www.entityframeworktutorial.net/what-is-entityframework.aspx 



41 
 

EPFL. (n.d.). Spatial processes. Retrieved July 25, 2019, from 
http://icapeople.epfl.ch/lundell/distributed-parameters/aaai96-paper/node8.html 

esri. (n.d.). ArcGIS for JavaScript. Retrieved June 25, 2019, from https://stw-
pparc01.okstate.edu/arcgis_js_api/sdk/3.14/jshelp/inside_events.html 

Esri. (n.d.). What is ArcMap? Retrieved June 11, 2019, from 
http://desktop.arcgis.com/en/arcmap/latest/map/main/what-is-arcmap-.htm 

Heiderich, M., Nava, E. A. V., Heyes, G., & Lindsay, D. (2011). Css. In Web Application Obfuscation (pp. 
125–149). https://doi.org/10.1016/B978-1-59749-604-9.00005-4 

Hemmendinger, D. (n.d.). HTML. Retrieved May 14, 2019, from 
https://www.britannica.com/technology/HTML 

Jovanovic, V., & Njegus, A. (2008). The Use of GIS in Tourism Supply and WEB portal development. 
Internationa Journal on Information Technology, XX. 

Kumar, S. (n.d.). C# Corner. Retrieved May 31, 2019, from https://www.c-
sharpcorner.com/UploadFile/e6a884/types-of-css/ 

LOUNGE, G. (n.d.). What is is the Difference Between Web GIS and Internet GIS? Retrieved July 25, 
2019, from https://www.gislounge.com/difference-web-gis-internet-gis/ 

Microsoft. (n.d.). Entity Framework overview. Retrieved June 3, 2019, from 
https://docs.microsoft.com/en-us/dotnet/framework/data/adonet/ef/overview 

Moffett, J. (2014). Why HTML and CSS? Bridging UX and Web Development, 55–61. 
https://doi.org/10.1016/B978-0-12-420245-0.00004-3 

Objective IT. (n.d.). Advantages And Disadvantages – Web Apps. Retrieved June 30, 2019, from 
https://objectiveit.com/blog/the-advantages-and-disadvantages-of-web-apps/ 

Petrescu, F. (2007). The Use of Gis Technology in Cultural Heritage. XXI International CIPA 
Symposium, (May 2012), 6. Retrieved from http://www.isprs.org/proceedings/XXXVI/5-
C53/papers/FP114.pdf 

Recipe, T. (n.d.). One-to-One, One-to-Many Table Relationships in SQL Server. Retrieved June 16, 
2019, from https://www.tech-recipes.com/rx/56738/one-to-one-one-to-many-table-
relationships-in-sql-server/ 

Reference. (2019). What Is Web Technology and What Does It Do? Retrieved May 12, 2019, from 
https://www.reference.com/technology/technology-eebf0fb1e023190a 

Research Guides. (n.d.). Mapping and Geographic Information Systems (GIS) : What is GIS? Retrieved 
June 4, 2019, from https://researchguides.library.wisc.edu/GIS 

ROCK; Cultural Heritage leading urban futures. (n.d.). Retrieved May 11, 2019, from 
https://www.rockproject.eu/ 

ROCK. (n.d.). Vision and Ambition. Retrieved August 27, 2019, from https://rockproject.eu/about 

Sheehan, D. M. (2015). Understanding Mobile Frameworks and APIs. In Developing Mobile Web 
ArcGIS Applications (p. 25). Birmangham: Packt Publishing Ltd. 



42 
 

Solutions, M. (n.d.). How important is JavaScript for Modern Web Developers? Retrieved June 1, 
2019, from https://medium.com/@mindfiresolutions.usa/how-important-is-javascript-for-
modern-web-developers-2854309b9f52 

Spatially. (n.d.). Spatially Glossary. Retrieved June 23, 2019, from 
https://www.spatially.com/glossary/spatial-behavior 

Suresh .S, D. M. . . (2016). Open Source Web GIS Application for Decentralized Planning: A Case Study 
of Devikulam Taluk. International Journal of Science and Research (IJSR), 5(9), 1593–1597. 
Retrieved from https://www.ijsr.net/archive/v5i9/ART20161956.pdf 

Tauro, A. L. O., Paola, G. D. I., Spina, S. E., Tauro, A. L. O., Parola, G. D. I., & Spina, S. E. (2005). 
Preservation and Valorisation of cultural and environmental resources and information systems, 
an investigation into a Web GIS, 1, 311–318. 

Wei, W. (2012). Research on the Application of Geographic Information System in Tourism 
Management. Procedia Environmental Sciences, 12(Icese 2011), 1104–1109. 
https://doi.org/10.1016/j.proenv.2012.01.394 

Wendel, R. (2015). Interactive Network Assessment Tool Using ArcGIS API for JavaScript. GI_Forum, 1, 
136–146. https://doi.org/10.1553/giscience2015s136 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



43 
 

Appendix A 
 

 

Figure 16: The first questionnaire about visitors’ semantics 
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Figure 17: Second Questionnaire provides this possibility for the visitors for specifying their positive and negative 
experiences. 
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Figure 18: This map shows three areas of Eindhoven in DDW. 
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Appendix B 
 

 

Figure 19: When a GPS holder login, the platform looks like this. GPS holders can see the DDW exhibitions as green points, and 
their GPS data during the event. 

 

 

Figure 20: GPS holders can edit their own route they took during the event. When they start “editing”, the route became bold. 
The visitors need to double click anywhere on the route which will be converted to vertexes, shown in Figure 21. 
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Figure 21: After double clicking on the route, the vertexes are appeared. The vertexes are movable and the visitor can change 
the route. 

 

 

Figure 22: After changing the route, click on “Stop Editing”. Move the map, and the new route is appeared. 
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Figure 23: By clicking on each point (or anywhere on the line), a pop-up appeared where the information location of that point 
is presented. 

 

 

Figure 24: GPS holders can fill out the questionnaire by clicking on “Fill the questionnaire” on the pop-up window. 
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Figure 25: The GPS holders can see the DDW result as heat map, which shows the density of users in different location within 
their experience on the same location. 

 

 

Figure 26: The GPS holders can also see the DDW result as voting points. It shows the rate of other visitors’ experiences 
according to how many stars they have chosen in their questionnaire. 
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Figure 27: When Non-GPS holders sign in, the platform looks like this. They can see the DDW exhibition locations as a common 
layer. They can also edit the map by clicking on “Start Editing”. 

 

 

Figure 28: In “Editing part”, the visitors can choose polygon to draw on the map. If they want to delete, simply click on ‘Delete’. 
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Figure 29: If the visitor wants to fill the questionnaire for his editing, he needs to do “Stop editing” and click on the mentioned 
object. Information location and questionnaire are available through a pop-up window. 

 

 

Figure 30: In “Editing part”, the visitors can choose line to draw on the map. If they want to delete, simply click on ‘Delete’. 
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Figure 31: If the visitor wants to fill the questionnaire for his editing, he needs to do “Stop editing” and click on the mentioned 
object. Information location and questionnaire are available through a pop-up window. 

 

 

Figure 32: This figure illustrates the DDW result as heat map which indicates the density of users in different locations of the 
city. Also a pop-up appeared where shows which users with their type of experiences they indicate in the questionnaire. 
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Figure 33:  This figure shows the DDW results as circles. The circles shows the experience total rate (from zero to five with 
different colors) which is in survey and conducted by visitors. Also a pop-up appeared where shows which users with their type 
of experience. 

 

 

Figure 34: The current map (satellite) can be converted to the toggle map. 
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Figure 35: The visitors can search any locations at the search bar on the map. The result includes the location, name, and 
address. 

 

 

Figure 36: The registration page for Admin who can register further role. "Admin", "Agent", "User". The credentials are email, 
first name, family name, cell phone as a password, and type of role. 



55 
 

 

Figure 37: When Agent logins, he/she can click on "Add GPS devices" button where redirect him to this page above. In this 
page, the Agent can assign a GPS logger to a visitor. The Agent needs to enter the GPS number in the box and add to the list. 

 

 

Figure 38: This page shows the registered GPS loggers and displayed as 'True' in case of being activated and it is also 
connected to database. 
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Figure 39: This page shows the registration form for GPS holders carried out by Agent. After registering GPS numbers in 
Database, this form will be filled out with the necessary credentials of visitors for login page. 
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Appendix C 
 

MVC (MODEL): 

ConfigModel.cs: 

 
using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
 
namespace WebGISSurvey.Models 
{ 
    public class ConfigModel 
    { 
        public int ConfigId { get; set; } 
        public string ConfigValue { get; set; } 
        public string ConfigDesc { get; set; } 
    } 
} 

 

CSVModel.cs: 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
 
namespace WebGISSurvey.Models 
{ 
    public class CSVModel 
    { 
        public Guid QuestionnaireID { get; set; } 
        public string UserName { get; set; } 
        public float Latitude { get; set; } 
        public float Longitude { get; set; } 
        public string LayerName { get; set; } 
        public double Emotion { get; set; } 
        public int Feelings { get; set; } 
        public int FeelingType { get; set; } 
        public string GoodFeelings { get; set; } 
        public string BadFeelings { get; set; } 
    } 
} 

 

LoginConfigViewModel: 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
 
namespace WebGISSurvey.Models 
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{ 
    public class LoginConfigViewModel 
    { 
        //public LoginModel LoginData { get; set; } 
        public List<ConfigModel> ConfigData { get; set; } 
        public string GPSNumber { get; set; } 
    } 
} 

LoginModel.cs: 

using System; 
using System.Collections.Generic; 
using System.ComponentModel.DataAnnotations; 
using System.Linq; 
using System.Web; 
 
namespace WebGISSurvey.Models 
{ 
    public class LoginModel 
    { 
        [Required(ErrorMessage = "Please enter the username.", AllowEmptyStrings = 
false)] 
        [Display(Name = "User Name")] 
        public string UserName { get; set; } 
        [Required(ErrorMessage = "Please enter the password.", AllowEmptyStrings = 
false)] 
        [DataType(DataType.Password)] 
        [Display(Name = "Password")] 
        public string Password { get; set; } 
        [Display(Name = "GPS No.")] 
        public string GPSNumber { get; set; } 
        public Guid UserId { get; set; } 
    } 
} 

QuestionnaireViewModel.cs: 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
 
namespace WebGISSurvey.Models 
{ 
    public class QuestionnaireViewModel 
    { 
        public QuestionnaireModel QuestionnaireData { get; set; } 
        public List<QuestionnaireDetailsModel> QuestionnaireDetailsdata { get; set; } 
    } 
    public class QuestionnaireModel 
    { 
        public Guid QuestionnaireId { get; set; } 
        public int UserId { get; set; } 
        public Guid GlobalID { get; set; } 
        public float Emotion { get; set; } 
        public string LayerName { get; set; } 
        public string Latitude { get; set; } 
        public string Longitude { get; set; } 
    } 
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    public class QuestionnaireDetailsModel 
    { 
        public Guid QuestionnaireId { get; set; } 
        /// <summary> 
        ///Satisfaction = 1, 
        ///Joy = 2, 
        ///Excitement = 3, 
        ///Interested = 4, 
        ///Peaceful = 5, 
        ///Loving = 6, 
        ///Inspired = 7, 
        ///Irritation = 8, 
        ///Anger = 9, 
        ///Fear = 10, 
        ///Disgust = 11, 
        ///Disappointment = 12, 
        ///Boredom = 13, 
        ///Confusion = 14 
        /// </summary> 
        public int Feelings { get; set; } 
         
        /// <summary> 
        /// Positive = 1, 
        ///Negative = 2 
        /// </summary> 
        public short FeelingType { get; set; }     
    }     
 
} 

 

MessageEnum.cs: 

namespace WebGISSurvey.Models.Enums 
{ 
    public enum MessageEnum 
    { 
        SuccessMessage, 
        ErrorMessage, 
        DuplicateUser 
    } 
} 

RoleEnum.cs: 

namespace WebGISSurvey.Models.Enums 
{ 
    public enum RoleEnum 
    { 
        Administrator = 1, 
        Agent = 2, 
        User = 3 
    } 
} 
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LoginViewModel.cs: 

using System.ComponentModel.DataAnnotations; 
 
namespace WebGISSurvey.Models.ViewModel 
{ 
    public class LoginViewModel 
    { 
        [Display(Name ="E-mail")] 
        public string Username { get; set; } 
        public string Password { get; set; } 
    } 
} 

UserViewModel.cs: 

using System; 
using System.Collections.Generic; 
using System.ComponentModel.DataAnnotations; 
using System.Linq; 
using System.Web; 
using System.Web.Mvc; 
 
namespace WebGISSurvey.Models.ViewModel 
{ 
    public class UserViewModel 
    { 
 
        [Display(Name = "E-Mail")] 
        public string UserName { get; set; } 
        public string Password { get; set; } 
        [Display(Name ="First Name")] 
        public string Name { get; set; } 
        [Display(Name = "Last Name")] 
        public string Family{ get; set; } 
        [MaxLength(10)] 
        [Display(Name = "Cell Phone")] 
        public string PhoneNumber { get; set; } 
        public int RoleID { get; set; } 
        public int GPSID { get; set; } 
        public int EventID { get; set; } 
        [Display(Name = "Role")] 
        public SelectList Roles { get; set; } 
        [Display(Name = "GPS ID")] 
        public SelectList GPSs { get; set; } 
        [Display(Name = "Event ID")] 
        public SelectList Events { get; set; } 
    } 
} 

MVC (VIEW): 

Account => _AdminMenu: 

<div> 
    <button type="button" id="registeradmin" 
onclick="location.href='@Url.Action("Registeradmin","Account")'">Register New Role 
</button> 
</div> 
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Account => _ AgentMenu: 

 
<div id="agentAddGPS"> 
    <button type="button" onclick="location.href='@Url.Action("GPSAdd","Home")'">Add 
GPS devices</button> 
</div> 
 
<div id="agentManageGPS"> 
    <button type="button" onclick="location.href='@Url.Action("ManageGPS", 
"Home")'">Manage GPS Devices</button> 
</div> 
 
<div id="agentRegisterWithGPS"> 
    <button type="button" onclick="location.href='@Url.Action("RegisterUser", 
"Account")'">Register New GPS holder</button> 
</div> 

 

Account => Logincshtml: 

@using System.Web.Optimization 
@model WebGISSurvey.Models.ViewModel.LoginViewModel 
 
<!DOCTYPE html> 
<style type="text/css"> 
    body { 
        direction: ltr; 
        /*overflow: auto;*/ 
    } 
 
    #header { 
        background-color: aliceblue; 
        width: 100%; 
        height: 98%; 
    } 
 
    #main_form { 
        left: 65%; 
        top: 25%; 
        position: absolute; 
        background: rgba(238, 234, 226, 0.4); 
        background-position:center; 
        border-radius: 10% 10%; 
        border-collapse: inherit; 
        direction: ltr; 
        cursor: pointer; 
        width: 20%; 
        /*height:35%;*/ 
    } 
 
    #field { 
        padding: 10% 15% 20% 20%; /* The place around "enter the web gis system */ 
        border-radius: inherit; 
    } 
 
    .title-enter { /**/ 
        font-family: Tahoma; 
        font-size: 70%; 
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        margin-bottom: 10%; 
        /*margin-left: 10%;*/ 
        color: black; 
        text-align: center; 
        font-weight: bold; 
    } 
 
    .gpstitle-enter { 
        font-family: Tahoma; 
        margin-bottom: 5%; 
        font-size: 70%; 
        color: black; 
        text-align: center; 
        font-weight: bold; 
    } 
 
    .submit { 
        background-position:center; 
        text-align: center; 
        width: 70%; 
        margin-left: 10%; 
    } 
 
    .Placeholder_theme { 
        background-position:center; 
        font-family: Tahoma; 
        font-size: 70%; 
        margin-bottom: 4%; 
        /*margin-left: 10%;*/ 
        color: black; 
        width: 164px; 
        text-align: left; 
        font-weight: normal; 
    } 
 
    #registerNonGps { 
        background-position: center; 
        text-align: center; 
        width: 100%; 
        margin-left: 0px; 
        margin-top: 24%; 
        padding: 4px; 
    } 
 
</style> 
 
<title>@ViewBag.Title</title> 
<head> 
    <meta charset="utf-8" /> 
    <script src="https://code.jquery.com/jquery-3.3.1.js"></script> 
</head> 
 
<div id="header"> 
    <!--two upper photos--> 
    <img src="~/img/ddw-general.jpg" style="width:10%; height:20%; float:right;" /> 
    <img src="~/img/iCity.jpg" style="width:13%; height:20%; float:left; right:50%;" 
/> 
    <!-- Background photo--> 
    <img src="~/img/DDW_night2.jpg" style="width:99%; display:inline; opacity: 0.7; 
overflow:auto;" /> 
</div> 
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<div id="main_form"> 
    @using (Html.BeginForm("Login", "Account", FormMethod.Post)) 
    { 
        @Html.ValidationSummary(true) 
        @Html.AntiForgeryToken() 
    <fieldset id="field"> 
        <!--Login form--> 
        <div class="title-enter"> 
            <h2>Enter the Web GIS Platform</h2> 
        </div> 
 
 
        @Html.LabelFor(model => model.Username, new { @class = "title-enter" }) 
        @Html.TextBoxFor(m => m.Username, new { placeholder = "User Name", @class = 
"Placeholder_theme" }) 
 
 
        @Html.ValidationMessageFor(m => m.Username, "") 
 
 
 
        @Html.LabelFor(m => m.Password, new { @class = "gpstitle-enter" }) 
        @Html.PasswordFor(m => m.Password, new { placeholder = "Password", @class = 
"Placeholder_theme" }) 
 
 
        @Html.ValidationMessageFor(m => m.Password, "") 
 
 
        @*@Html.LabelFor(m => m.LoginData.GPSNumber, new { @class = "gpstitle-enter" 
}) 
        @Html.TextBoxFor(m => m.LoginData.GPSNumber, new { placeholder = "GPS Number", 
@class = "Placeholder_theme" }) 
 
        @Html.ValidationMessageFor(m => m.LoginData.GPSNumber, "")*@ 
 
        <br /> 
        <br /> 
 
        <!-- Submit button in Login Form --> 
        <div class="submit"> 
            <input id="btnLogin" class="submit" type="submit" value="Login" /> 
        </div> 
        <!--Button for registering non-gps holders--> 
        <div> 
          <button id="registerNonGps" type="button" 
onclick="location.href='@Url.Action("RegisterUserWithoutGPS","Account")'"> Register 
non-GPS holders </button> 
        </div> 
 
    </fieldset> 
    } 
</div> 
 
@section Scripts { 
    @Scripts.Render("~/bundles/jqueryval") 
} 
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Account => RegisterAdmin.cshtml: 

@model WebGISSurvey.Models.ViewModel.UserViewModel 
 
@{ 
    /**/ 
 
    ViewBag.Title = "RegisterAdmin"; 
    Layout = "~/Views/Shared/_Layout.cshtml"; 
} 
 
    <!--Signin button--> 
  <button type="button" style="margin-left: 85%; float:right; -webkit-
appearance:button;" onclick="location.href='@Url.Action("LogOut","Account")'">Login to 
the platform</button> 
 
<h2>Register a new Role</h2> 
 
@using (Html.BeginForm()) 
{ 
    @Html.AntiForgeryToken() 
 
    <div class="form-horizontal"> 
        <hr /> 
        @if (ViewBag.ErrorMessage != null) 
        { 
            <h3 class="text-danger"> 
                @ViewBag.ErrorMessage 
            </h3> 
        } 
        @if (ViewBag.Message != null) 
        { 
            <h3 class="text-success"> 
                @ViewBag.Message 
            </h3> 
        } 
        @Html.ValidationSummary(true, "", new { @class = "text-danger" }) 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.UserName) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.UserName, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.UserName, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.Name) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.Name, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.Name, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
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        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.Family) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.Family, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.Family, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.DisplayNameFor(model => model.PhoneNumber) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.PhoneNumber, new { htmlAttributes = new 
{ @class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.PhoneNumber, "", new { 
@class = "text-danger" }) 
            </div> 
        </div> 
 
        <div class="control-label col-md-2"> 
            @Html.DisplayNameFor(model => model.Roles) 
        </div> 
        <div class="col-md-10"> 
            @Html.DropDownListFor(model => model.RoleID, Model.Roles, new { @class = 
"form-control" }) 
            @Html.ValidationMessageFor(model => model.PhoneNumber, "", new { @class = 
"text-danger" }) 
        </div> 
        <div class="form-group"> 
            <div class="col-md-offset-2 col-md-10"> 
                <input type="submit" value="Create" class="btn btn-default" 
style="margin-top:10px;" /> 
            </div> 
        </div> 
    </div> 
} 
 
 
Account => RegisterUser: 

@model WebGISSurvey.Models.ViewModel.UserViewModel 
 
@{ 
    ViewBag.Title = "RegisterUser"; 
    Layout = "~/Views/Shared/_Layout.cshtml"; 
} 
 
<h2>Register GPS Users</h2> 
 
@using (Html.BeginForm()) 
{ 
    @Html.AntiForgeryToken() 
 
    <div class="form-horizontal"> 
        <hr /> 
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        @if (ViewBag.ErrorMessage != null) 
        { 
            <h3 class="text-danger"> 
                @ViewBag.ErrorMessage 
            </h3> 
        } 
        @if (ViewBag.Message != null) 
        { 
            <h3 class="text-success"> 
                @ViewBag.Message 
            </h3> 
        } 
        @Html.ValidationSummary(true, "", new { @class = "text-danger" }) 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.UserName) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.UserName, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.UserName, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.Name) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.Name, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.Name, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.Family) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.Family, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.Family, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.DisplayNameFor(model => model.PhoneNumber) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.PhoneNumber, new { htmlAttributes = new 
{ @class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.PhoneNumber, "", new { 
@class = "text-danger" }) 
            </div> 
        </div> 
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        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.DisplayNameFor(model => model.Events) 
            </div> 
            <div class="col-md-10"> 
                @Html.DropDownListFor(model => model.EventID, Model.Events, new { 
@class = "form-control" }) 
                @Html.ValidationMessageFor(model => model.PhoneNumber, "", new { 
@class = "text-danger" }) 
            </div> 
        </div> 
 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.DisplayNameFor(model => model.GPSs) 
            </div> 
            <div class="col-md-10"> 
                @Html.DropDownListFor(model => model.GPSID, Model.GPSs, new { @class = 
"form-control" }) 
                @Html.ValidationMessageFor(model => model.GPSID, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="col-md-offset-2 col-md-10"> 
                <input type="submit" value="Create" class="btn btn-default" /> 
            </div> 
        </div> 
    </div> 
} 
 
<button type="button" style="margin-left: 85%; float:right; -webkit-appearance: 
button; margin-top: -31%; " 
onclick="location.href='@Url.Action("LogOut","Account")'">Sign Out</button> 
 

Account => RegisterUserWithoutGPS: 

@model WebGISSurvey.Models.ViewModel.UserViewModel 
 
@{ 
    ViewBag.Title = "RegisterUser"; 
    Layout = "~/Views/Shared/_Layout.cshtml"; 
} 
 
<h2>Register Non-GPS Users</h2> 
 
@using (Html.BeginForm()) 
{ 
    @Html.AntiForgeryToken() 
 
    <div class="form-horizontal"> 
        <hr /> 
        @if (ViewBag.ErrorMessage != null) 
        { 
            <h3 class="text-danger"> 
                @ViewBag.ErrorMessage 
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            </h3> 
        } 
        @if (ViewBag.Message != null) 
        { 
            <h3 class="text-success"> 
                @ViewBag.Message 
            </h3> 
        } 
        @Html.ValidationSummary(true, "", new { @class = "text-danger" }) 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.UserName) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.UserName, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.UserName, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.Name) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.Name, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.Name, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.Family) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.Family, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.Family, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.DisplayNameFor(model => model.PhoneNumber) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.PhoneNumber, new { htmlAttributes = new 
{ @class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.PhoneNumber, "", new { 
@class = "text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.DisplayNameFor(model => model.Events) 
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            </div> 
            <div class="col-md-10"> 
                @Html.DropDownListFor(model => model.EventID, Model.Events, new { 
@class = "form-control" }) 
                @Html.ValidationMessageFor(model => model.PhoneNumber, "", new { 
@class = "text-danger" }) 
            </div> 
        </div> 
 
        <div class="form-group"> 
            <div class="col-md-offset-2 col-md-10"> 
                <input type="submit" value="Create" class="btn btn-default" /> 
            </div> 
        </div> 
    </div> 
} 
 
 
Home => GPSAdd.cshtml: 

 
@model GPSs 
 
@{ 
    ViewBag.Title = "Add GPS Device"; 
    Layout = "~/Views/Shared/_Layout.cshtml"; 
} 
 
<h2>Add GPS Device</h2> 
 
@using (Html.BeginForm()) 
{ 
    @Html.AntiForgeryToken() 
 
    <div class="form-horizontal"> 
        <hr /> 
        @if (ViewBag.ErrorMessage != null) 
        { 
            <h3 class="text-danger"> 
                @ViewBag.ErrorMessage 
            </h3> 
        } 
        @if (ViewBag.Message != null) 
        { 
            <h3 class="text-success"> 
                @ViewBag.Message 
            </h3> 
        } 
        @Html.ValidationSummary(true, "", new { @class = "text-danger" }) 
 
        <div class="form-group"> 
            <div class="control-label col-md-2"> 
                @Html.LabelFor(model => model.GPSID) 
            </div> 
            <div class="col-md-10"> 
                @Html.EditorFor(model => model.GPSID, new { htmlAttributes = new { 
@class = "form-control" } }) 
                @Html.ValidationMessageFor(model => model.GPSID, "", new { @class = 
"text-danger" }) 
            </div> 
        </div> 
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        <div class="form-group"> 
            <div class="col-md-offset-2 col-md-10"> 
                <input type="submit" value="Create" class="btn btn-default" /> 
            </div> 
        </div> 
    </div> 
} 
 
 
Home => Index.cshtml: 

@model WebGISSurvey.Models.LoginConfigViewModel 
 
@{ 
    /**/ 
 
    ViewBag.Title = "Home"; 
    Layout = "~/Views/Shared/_Layout.cshtml"; 
} 
 
@Html.Hidden("inpIsUserAdmin", Json.Encode(Model.IsAdmin)) 
<link rel="stylesheet" href="https://js.arcgis.com/3.29/esri/css/esri.css"> 
<link rel="stylesheet" href="https://js.arcgis.com/3.29/dijit/themes/claro/claro.css"> 
<link rel="stylesheet" href="https://js.arcgis.com/3.29/esri/css/esri.css"> 
 
<script src="https://js.arcgis.com/3.29/init.js"></script> 
<script src="~/Scripts/Map.js"></script> 
<style> 
    .container.body-content { 
        height: 510px; 
    } 
</style> 
 
<script>var dojoConfig = { parseOnLoad: true };</script> 
 
 <!-- Explanation part for GPS holders and Non-GPS holders AND condition for hiding 
explanation section --> 
@if (Model.IsUser) 
{ 
<div id="infoDiv1" > 
 
    @if (Model.GPSNumber == null) 
    { 
        <div> 
            <b>Dear Non-GPS holders,</b> <br /> 
            In order to fill the questionnaire about each DDW exhibition, please click 
on green points. You will see a pop-up window contains the information location of 
each point and a box for filling the questionnaire. In order to determine your Point 
Of Interest, please click on “start editing”, choose line, point, or polygon, and 
start drawing on the map by your mouse. If you want to delet, simply leave the mouse 
and delete your drawing. If you want to keep it, simply click on “stop editing” after 
your drawing. Like DDW locations, you can fill the questionnaire on yours. You can 
also see the DDW results as heat map and circles. Heat map shows the density of users 
around each location. Circles indicate the rate of other user’s experiences, you will 
see the rate of colors on the right side of the platform. 
        </div> 
    } 
    else 
    { 
        <div> 
            <b>Dear GPS holders,</b><br /> 
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            In order to modify the route you took during the event, you need to edit 
the map. Please click on “start editing”, you will see the route Bold. Double click 
anywhere on the line. Wait a moment, and you will see your route is turned into 
vertexes. Zoom in till you see the exact location where you wish to edit. Move the 
vertexes, create a new route, and “Stop editing”. 
            For filling the questionnaire, just click on that point and a pop-up 
windows appeared. You can also see the DDW results as heat map and circles. Heat map 
shows the density of users around each location. Circles indicate the rate of other 
user’s experiences, you will see the rate of colors on the right side of the platform. 
 
        </div> 
    } 
</div> 
} 
 
<div class="claro" style="width:1100px;float:left; height: 100%"> 
    <div id="main" data-dojo-type="dijit/layout/BorderContainer" data-dojo-
props="design:'headline'" style="width:100%;height:96%;"> 
 
        @*@Html.HiddenFor(m => User.Identity.Name, new { @id = "UserID" })*@ 
        @Html.HiddenFor(m => m.UserId, new { @id = "UserID" }) 
 
 
        @for (int i = 0; i < Model.ConfigData.Count; i++) 
        { 
            @Html.HiddenFor(model => Model.ConfigData[i].ConfigId, new { @id = 
"ConfigId" + (i + 1) }) 
            @Html.HiddenFor(model => Model.ConfigData[i].ConfigValue, new { @id = 
"ConfigValue" + (i + 1) }) 
            @Html.HiddenFor(model => Model.ConfigData[i].ConfigDesc, new { @id = 
"ConfigDesc" + (i + 1) }) 
        } 
 
 
        @if (Model.GPSNumber == null) 
        { 
            <input type="hidden" value="false" id="hasGPS" /> 
            <div data-dojo-type="dijit/layout/ContentPane" id="header" data-dojo-
props="region:'top'" style="width: 100%;"> 
                Edit Map 
                <input type="button" id="startEditing" value="Start Editing" /> 
                <input type="button" id="stopEditing" value="Stop Editing" /> 
                <input type="button" id="ShowResultHeat" value="Show Result Heat Map" 
/> 
                <input type="button" id="HideResultHeat" value="Hide Result Heat Map" 
/> 
                <input type="button" id="ShowResultCircle" value="Show Result Circle" 
/> 
                <input type="button" id="HideResultCircle" value="Hide Result Circle" 
/> 
            </div> 
 
            <div id="cpLeft" data-dojo-type="dijit/layout/ContentPane" data-dojo-
props="region:'left'" style="width: 15%; height: 100%"> 
                <div id="templateDiv" style="height: 100%"></div> 
                <div id="editorDiv"></div> 
            </div> 
        } 
        else 
        { 
            <input type="hidden" value="true" id="hasGPS" /> 
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            <input type="hidden" value="@Model.GPSNumber" id="GPSNo" /> 
            <div data-dojo-type="dijit/layout/ContentPane" id="header" data-dojo-
props="region:'top'" style="width: 100%;"> 
                Edit Map 
                <input type="button" id="startEditing" value="Start Editing" /> 
                <input type="button" id="stopEditing" value="Stop Editing" /> 
                <input type="button" id="ShowResultHeat" value="Show Result Heat Map" 
/> 
                <input type="button" id="HideResultHeat" value="Hide Result Heat Map" 
/> 
                <input type="button" id="ShowResultCircle" value="Show Voting Point" 
/> 
                <input type="button" id="HideResultCircle" value="Hide Voting Point" 
/> 
            </div> 
        } 
 
            <div style="position:absolute; left:10px; bottom:0px; color:#000; z-
index:50;">X: </div> 
        <span id="XCoordinate" style="position:absolute; left:25px; bottom:0px; 
color:#000; z-index:50;"></span> 
        <div style="position:absolute; left:137px; bottom:0px; color:#000; z-
index:50;">Y: </div> 
        <span id="YCoordinate" style="position:absolute; left:150px; bottom:0px; 
color:#000; z-index:50;"></span> 
        <div data-dojo-props="design:'headline', gutters:false" 
             style="width: 100%; height: 100%; margin: 0;"> 
            <div data-dojo-type="dijit/layout/ContentPane" id="map" data-dojo-
props="region:'center'" style="left: 200px;top: 0;position: absolute;width: 
74%;height: 100%;"></div> 
            <div id="layerListPane" data-dojo-type="dijit/layout/ContentPane" data-
dojo-props="region:'right'" style="left: 75%; top: 0px; position: absolute; height: 
100%;"> 
                <div id="layerList"></div> 
            </div> 
 
            <div id="infoDiv"> 
                <div id="legendDiv"></div> 
            </div> 
 
        </div> 
    </div> 
</div> 
 
<!--Signout button--> 
<button type="button" id="signout" 
onclick="location.href='@Url.Action("LogOut","Account")'">Sign Out</button> 
 
 
 
 
Home => ManageGPS.cshtml: 

 
@model IEnumerable<GPSs> 
 
@{ 
    ViewBag.Title = "Manage GPS"; 
    Layout = "~/Views/Shared/_Layout.cshtml"; 
} 
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<h2>Manage GPS</h2> 
 
<table style="width:100%"> 
    <tr> 
        <th>GPS ID</th> 
        <th>Is Active</th> 
        <th>Action</th> 
    </tr> 
    @foreach (var item in Model) 
    { 
        <tr> 
            <td>@item.GPSID</td> 
            <td>@item.IsActive.ToString()</td> 
            <td> 
                @using (Html.BeginForm("GPSdeactivate", "Home")) 
                { 
                    @Html.Hidden("ID", item.ID); 
                    @Html.AntiForgeryToken() 
                    <button type="submit" class="btn btn-error"> 
                        Deactivate 
                    </button> 
                } 
                @using (Html.BeginForm("GPSActivate", "Home")) 
                { 
                    @Html.Hidden("ID", item.ID); 
                    @Html.AntiForgeryToken() 
                    <button type="submit" class="btn btn-error"> 
                        Activate 
                    </button> 
                } 
            </td> 
        </tr> 
    } 
</table> 
 
@*  @Html.ActionLink("Deactive", "GPSDeactivate", new { Id = item.ID }); 
    @Html.ActionLink("Active", "GPSActivate", new { Id = item.ID });*@ 
 

Shared => _Layout.cshtml 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head runat="server"> 
    <title>WebGIS platform for DDW 2017</title> 
    <link href="~/Content/Site.css" rel="stylesheet" type="text/css" /> 
    <link href="~/Content/bootstrap.min.css" rel="stylesheet" type="text/css" /> 
    <script src="~/Scripts/modernizr-2.6.2.js"></script> 
 
    <style> 
        body { 
            margin: 0%; 
            /*overflow: hidden;*/ 
            padding-bottom: 100px; 
        } 
 
        #popup { 
            background-color: white; 
            border: solid 1px #888888; 
            padding: 10px; 
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            border-radius: 5px; 
        } 
 
        ul { 
            list-style: none; 
            font-family: Arial; 
            margin: 0px; 
        } 
 
        /*li { 
            float: left; /*it makes the list place in a row  
            width: 200px; 
            text-align: center; 
            height: 35px; 
            padding-top: 15px; 
            cursor: pointer; 
        }*/ 
 
        #map { 
            height: 100%; 
            width: 100%; 
            margin: 0; 
            padding: 0; 
            font-family: "Open Sans"; 
            overflow: hidden; 
        } 
        .map { 
            text-align: left; 
            position: fixed; 
            bottom: 0px; 
            width: 100%; 
        } 
        /*Toggle map*/ 
        #BasemapToggle { 
            position: absolute; 
            top: 112px; 
            right: 350px; 
            z-index: 70; 
        } 
        /*Search Location on the map*/ 
        #search { 
            position: absolute; 
            top: 70px; 
            right: 350px; 
            z-index: 70; 
        } 
 
        #layerListPane { 
            width: 25%; 
        } 
 
        .esriLayer { 
            background-color: #fff; 
        } 
 
        .esriLayerList .esriList { 
            border-top: none; 
        } 
 
        .esriLayerList .esriTitle { 
            background-color: #fff; 
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            border-bottom: none; 
        } 
 
        .esriLayerList .esriList ul { 
            background-color: #fff; 
        } 
 
        .templatePicker { 
            border: none; 
        } 
 
        /*CSS for explanation part for Users*/ 
        #infoDiv1 { 
            width: 200px; 
            float: left; 
            z-index: 2; 
            opacity: 0.8; 
            background-color: whitesmoke; 
            padding: 8px; 
            font-family: Verdana, Geneva, Arial, Helvetica, sans-serif; 
            font-size: 12px; 
            height: 476px; 
            margin-top: 6px; 
            overflow: auto; 
        } 
 
        /*CSS for Show circle*/ 
        #infoDiv { 
            top: 0px; 
            right: 0px; 
            position: absolute; 
            z-index: 2; 
            opacity: 0.9; 
            background-color: whitesmoke; 
            padding: 8px; 
            font-family: Verdana, Geneva, Arial, Helvetica, sans-serif; 
            font-size: 12px; 
            display: none; 
        } 
 
        .dj_ie .infowindow .window .top .right .user .content { 
            position: relative; 
        } 
 
        .dj_ie .simpleInfoWindow .content { 
            position: relative; 
        } 
 
        #registeradmin { 
            margin: 5px; 
            -webkit-appearance: button; 
        } 
 
        #agentAddGPS { 
            padding: 2px 5px; 
            text-align: center; 
            text-decoration: none; 
            display: inline-block; 
            margin: 2px 1px; 
            -webkit-appearance: button; 
        } 
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        #agentManageGPS { 
            padding: 2px 5px; 
            text-align: center; 
            text-decoration: none; 
            display: inline-block; 
            margin: 2px 1px; 
            -webkit-appearance: button; 
        } 
 
        #agentRegisterWithGPS { 
            padding: 2px 5px; 
            text-align: center; 
            text-decoration: none; 
            display: inline-block; 
            margin: 2px 1px; 
            -webkit-appearance: button; 
        } 
 
        #signout { 
            margin: 0px -90px 0px 17px; 
            -webkit-appearance: button; 
        } 
 
    </style> 
    <script>var dojoConfig = { parseOnLoad: true };</script> 
</head> 
 
<body style="background-color:lightblue;" dir="ltr"> 
    <!-- for creating 2 boxes: three logos--> 
    <div style="background-color:floralwhite ; width:100%; height:100px;"> 
        <img src="~/img/DDW2017_Eindhoven.jpg" style="height:100%; 
width:15%;float:left;" /> 
        <img src="~/img/Eindhoven_University_of_Technology_logo_new2.png" 
style="height:100%; top:30%; width:20%; position:center" /> 
        <img src="~/img/iCity.jpg" style="height:100%; width:15%; top:30%; 
float:right; right:50%;" /> 
    </div> 
 
    @Html.Action("Menu", "Account") 
    <div class="container body-content" style="max-width: 1300px; padding-left: 0px; 
padding-right: 0px;"> 
        <div style="position:relative;"> 
            <div id="BasemapToggle"></div> 
            <div id="search"></div> 
        </div> 
 
        @RenderBody() 
 
        <!--EU and ROCK photos--> 
        <div id="map1" class="map"> 
            <img src="~/img/eu-size85.png" style="height:75px;" /> 
            <img src="~/img/rock-sized 444-01.png" style="height:75px; float:left;" /> 
             
        </div> 
    </div> 
    <script src="~/Scripts/jquery-1.10.2.min.js"></script> 
    <script src="~/Scripts/bootstrap.min.js"></script> 
</body> 
</html> 
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MVC (Controller): 

AccountController.cs 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
using System.Web.Mvc; 
using System.Web.Security; 
using WebGISSurvey.Code; 
using WebGISSurvey.Models.Enums; 
using WebGISSurvey.Models.ViewModel; 
 
namespace WebGISSurvey.Controllers 
{ 
    [Authorize] 
    public class AccountController : Controller 
    { 
        #region Login part 
 
        [HttpGet] 
        [AllowAnonymous] 
        public ActionResult Login() 
        { 
            return View(); 
        } 
 
        [HttpPost] 
        [AllowAnonymous] 
        //[ValidateAntiForgeryToken] 
        public ActionResult Login(LoginViewModel model, string ReturnUrl) 
        { 
            using (var cntx = new WebGISEntities()) 
            { 
                var password = model.Password.ToPassword(); 
                var Isauthenticated = cntx.Users.Any(t => t.Username == 
model.Username.ToLower() && t.Password == password); 
 
                if (Isauthenticated) 
                { 
                    FormsAuthentication.SetAuthCookie(model.Username.ToLower(), 
false); 
                    if (!string.IsNullOrEmpty(ReturnUrl)) 
                    { 
                        new RedirectResult(HttpUtility.UrlEncode(ReturnUrl)); 
 
                    } 
                    return RedirectToAction("Index", "Home"); 
                } 
                else 
                { 
                    ModelState.AddModelError("", "Invalid Username/Password"); 
                    return View(); 
                } 
            } 
        } 
 
        public ActionResult LogOut() 
        { 
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            FormsAuthentication.SignOut(); 
            return RedirectToAction("index","home"); 
        } 
 
        #endregion 
 
        #region Register Users 
 
        [HttpGet] 
        public ActionResult RegisterUser() 
        { 
            var model = new Models.ViewModel.UserViewModel(); 
            //model.RoleID = (int)Models.Enum.Roles.None; 
            using (var cntx = new WebGISEntities()) 
            { 
                model.GPSs = cntx.GPSses.Where(t => t.IsActive == 
true).ToList().GPSsToSelectList(); 
                model.Events = cntx.Events.Where(t => t.AllowEnroll == 
true).ToList().EventsToSelectList(); 
            } 
            return View(model); 
        } 
 
        [HttpPost] 
        [ValidateAntiForgeryToken] 
        public ActionResult RegisterUser(UserViewModel model) 
        { 
            if (!ModelState.IsValid) 
            { 
                return View(model); 
            } 
 
            if (this.IsUserExists(model.UserName)) 
            { 
                ViewBag.Message = Helper.GetMessages(MessageEnum.DuplicateUser); 
                return RegisterAdmin(); 
            } 
            using (var cntx = new WebGISEntities()) 
            { 
                var newUser = new User() 
                { 
                    Username = model.UserName.ToLower(), 
                    Password = model.PhoneNumber.ToPassword(), 
                    Name = model.Name, 
                    Family = model.Family, 
                    PhoneNumber = model.PhoneNumber, 
                    RoleID = (int)RoleEnum.User, 
                    RegisterDate = DateTime.Now 
                }; 
 
                var newUserGPSEvents = new Users_GPS_Event() 
                { 
                    User = newUser, 
                    GPSID = model.GPSID, 
                    EventID = model.EventID 
                }; 
                cntx.Users_GPS_Event.Add(newUserGPSEvents); 
                cntx.SaveChanges(); 
            } 
            ViewBag.Message = Helper.GetMessages(MessageEnum.SuccessMessage); 
            return RegisterUser(); 
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        } 
 
        #endregion 
 
        #region Register Users Without GPS 
 
        [HttpGet] 
        [AllowAnonymous] 
        public ActionResult RegisterUserWithoutGPS() 
        { 
            var model = new Models.ViewModel.UserViewModel(); 
            //model.RoleID = (int)Models.Enum.Roles.None; 
            using (var cntx = new WebGISEntities()) 
            { 
                model.Events = cntx.Events.Where(t => t.AllowEnroll == 
true).ToList().EventsToSelectList(); 
            } 
            return View(model); 
        } 
 
        [HttpPost] 
        [ValidateAntiForgeryToken] 
        [AllowAnonymous] 
        public ActionResult RegisterUserWithoutGPS(UserViewModel model) 
        { 
            if (!ModelState.IsValid) 
            { 
                return View(model); 
            } 
 
            if (this.IsUserExists(model.UserName)) 
            { 
                ViewBag.Message = Helper.GetMessages(MessageEnum.DuplicateUser); 
                return RegisterUserWithoutGPS(); 
            } 
            using (var cntx = new WebGISEntities()) 
            { 
                var newUser = new User() 
                { 
                    Username = model.UserName.ToLower(), 
                    Password = model.PhoneNumber.ToPassword(), 
                    Name = model.Name, 
                    Family = model.Family, 
                    PhoneNumber = model.PhoneNumber, 
                    RoleID = (int)RoleEnum.User, 
                    RegisterDate = DateTime.Now 
                }; 
 
                var newUserGPSEvents = new Users_GPS_Event() 
                { 
                    User = newUser, 
                    EventID = model.EventID 
                }; 
                cntx.Users_GPS_Event.Add(newUserGPSEvents); 
                cntx.SaveChanges(); 
            } 
            FormsAuthentication.SetAuthCookie(model.UserName.ToLower(), false); 
            return RedirectToAction("Index", "Home"); 
        } 
        #endregion 
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        #region Register Admins 
 
        [HttpGet] 
        public ActionResult RegisterAdmin() 
        { 
            var model = new UserViewModel(); 
            using (var cntx = new WebGISEntities()) 
            { 
                model.Roles = cntx.Roles.ToList().RolesToSelectList(); 
            } 
            return View(model); 
        } 
 
        [HttpPost] 
        [ValidateAntiForgeryToken] 
        public ActionResult RegisterAdmin(UserViewModel model) 
        { 
            if (!ModelState.IsValid) 
            { 
                return View(model); 
            } 
            if (this.IsUserExists(model.UserName)) 
            { 
                ViewBag.Message = Helper.GetMessages(MessageEnum.DuplicateUser); 
                return RegisterAdmin(); 
            } 
            using (var cntx = new WebGISEntities()) 
            { 
                var newUser = new User() 
                { 
                    Username = model.UserName.ToLower(), 
                    Password = model.PhoneNumber.ToPassword(), 
                    PhoneNumber = model.PhoneNumber, 
                    Name = model.Name, 
                    Family = model.Family, 
                    RoleID = model.RoleID, 
                    RegisterDate = DateTime.Now 
                }; 
                cntx.Users.Add(newUser); 
                cntx.SaveChanges(); 
 
            } 
            ViewBag.Message = Helper.GetMessages(MessageEnum.SuccessMessage); 
            return RegisterAdmin(); 
        } 
 
        #endregion 
 
        #region Menu        
 
        [ChildActionOnly] 
        [AllowAnonymous] 
        public ActionResult Menu() 
        { 
            int? roleId = 0; 
            using (var cntx = new WebGISEntities()) 
            { 
                var username = User.Identity.Name; 
                var user = cntx.Users.FirstOrDefault(t => t.Username == username); 
                if (user != null) 
                { 
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                    roleId = user.RoleID; 
                } 
            } 
            switch (roleId) 
            { 
                case (int)RoleEnum.Administrator: 
                    return View("_AdminMenu"); 
                case (int)RoleEnum.Agent: 
                    return View("_AgentMenu"); 
                default: 
                    return null; 
            } 
        } 
 
        #endregion 
        private bool IsUserExists(string username) 
        { 
            using (var cntx = new WebGISEntities()) 
            { 
                return cntx.Users.Any(t => t.Username == username.ToLower()); 
            }}}} 
       
HomeController.cs 

using CsvHelper; 
using System; 
using System.Collections.Generic; 
using System.Globalization; 
using System.IO; 
using System.Linq; 
using System.Web; 
using System.Web.Configuration; 
using System.Web.Helpers; 
using System.Web.Mvc; 
using WebGISSurvey.Code; 
using WebGISSurvey.Models; 
using WebGISSurvey.Models.Enums; 
 
namespace WebGISSurvey.Controllers 
{ 
    [Authorize] 
    public class HomeController : Controller 
    { 
 
        // [Authorize] 
        public ActionResult Index() 
        { 
            LoginConfigViewModel LoginConfigProp = new LoginConfigViewModel(); 
 
            LoginConfigProp.ConfigData = GetConfig(); 
            var username = User.Identity.Name; 
            using (var cntx = new WebGISEntities()) 
            { 
                var user = cntx.Users.First(t => t.Username == username); 
                var user_Gps_Event = user.Users_GPS_Event; 
                if (user_Gps_Event.Count != 0 && user_Gps_Event.First().GPSs != null) 
                { 
                    LoginConfigProp.GPSNumber = user_Gps_Event.First().GPSs.GPSID; 
                } 
                else 
                { 
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                    LoginConfigProp.GPSNumber = null; 
                } 
 
                LoginConfigProp.UserId = user.ID; 
                LoginConfigProp.IsAdmin = user.RoleID == (int)RoleEnum.Administrator; 
                LoginConfigProp.IsUser = user.RoleID == (int)RoleEnum.User; 
            } 
            return View(LoginConfigProp); 
 
        } 
 
        [HttpGet] 
        public ActionResult GPSAdd() 
        { 
            return View(new GPSs()); 
        } 
 
        [HttpPost] 
        public ActionResult GPSAdd(GPSs model) 
        { 
 
            if (!ModelState.IsValid) 
            { 
                return View(model); 
            } 
 
            using (var cntx = new WebGISEntities()) 
            { 
                var newGps = new GPSs() 
                { 
                    IsActive = true, 
                    GPSID = model.GPSID 
                }; 
 
                cntx.GPSses.Add(newGps); 
                cntx.SaveChanges(); 
            } 
            ViewBag.Message = Helper.GetMessages(MessageEnum.SuccessMessage); 
            return RedirectToAction("GPSAdd"); 
        } 
 
        [HttpGet] 
        public ActionResult ManageGPS() 
        { 
            using (var cntx = new WebGISEntities()) 
            { 
                return View(cntx.GPSses.ToList()); 
            } 
        } 
 
        [HttpPost] 
        public ActionResult GPSdeactivate(GPSs model) 
        { 
            if (!ModelState.IsValid) 
            { 
                return View(model); 
            } 
 
            using (var cntx = new WebGISEntities()) 
            { 
                var newGps = cntx.GPSses.First(t => t.ID == model.ID); 
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                newGps.IsActive = false; 
 
                cntx.SaveChanges(); 
            } 
            ViewBag.Message = Helper.GetMessages(MessageEnum.SuccessMessage); 
            return RedirectToAction("ManageGPS"); 
        } 
 
        [HttpPost] 
        public ActionResult GPSActivate(GPSs model) 
        { 
            if (!ModelState.IsValid) 
            { 
                return View(model); 
            } 
 
            using (var cntx = new WebGISEntities()) 
            { 
                var newGps = cntx.GPSses.First(t => t.ID == model.ID); 
                newGps.IsActive = true; 
 
                cntx.SaveChanges(); 
            } 
            ViewBag.Message = Helper.GetMessages(MessageEnum.SuccessMessage); 
            return RedirectToAction("ManageGPS"); 
        } 
 
        public List<ConfigModel> GetConfig() 
        { 
            using (var cntx = new WebGISEntities()) 
            { 
                List<ConfigModel> LstCM = new List<ConfigModel>(); 
                LstCM = (from Configs in cntx.Configs 
                         select new ConfigModel 
                         { 
                             ConfigId = Configs.ConfigID, 
                             ConfigValue = Configs.Configvalue, 
                             ConfigDesc = Configs.ConfigDesc 
 
                         }).ToList(); 
                return LstCM; 
            } 
        } 
        public void CreateCsv() 
        { 
            WebGISEntities db = new WebGISEntities(); 
            var data = (from q in db.Questionnaires 
                        join qd in db.QuestionnaireDetails on q.QuestionnaireID equals 
qd.QuestionnaireID 
                        join users in db.Users on q.UserID equals users.ID 
 
                        select new 
                        { 
                            users.Username, 
                            q.QuestionnaireID, 
                            q.Emotion, 
                            q.Latitude, 
                            q.Longitude, 
                            q.LayerName, 
                            qd.FeelingType, 
                            qd.Feelings, 
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                            Feelingname = 
                                    qd.Feelings == 1 ? "Satisfaction" : 
                                    qd.Feelings == 2 ? "Joy" : 
                                    qd.Feelings == 3 ? "Excitement" : 
                                    qd.Feelings == 4 ? "Interested" : 
                                    qd.Feelings == 5 ? "Peaceful" : 
                                    qd.Feelings == 6 ? "Loving" : 
                                    qd.Feelings == 7 ? "Inspired" : 
                                    qd.Feelings == 8 ? "Irritation" : 
                                    qd.Feelings == 9 ? "Anger" : 
                                    qd.Feelings == 10 ? "Fear" : 
                                    qd.Feelings == 11 ? "Disgust" : 
                                    qd.Feelings == 12 ? "Disappointment" : 
                                    qd.Feelings == 13 ? "Boredom" : 
                                    qd.Feelings == 14 ? "Confusion" : 
                                    "Other" 
                        }).ToList(); 
 
            string folderPath = Server.MapPath("/Scripts/"); 
            string csvFilename = Path.Combine(folderPath, "Questionnair.csv"); 
            using (var writer = new StreamWriter(csvFilename, false, 
System.Text.Encoding.UTF8)) 
            using (var csvWriter = new CsvWriter(writer)) 
            { 
                csvWriter.Configuration.Delimiter = ";"; 
 
                csvWriter.WriteField("UserName"); 
                csvWriter.WriteField("LayerName"); 
                csvWriter.WriteField("Latitude"); 
                csvWriter.WriteField("Longitude"); 
                csvWriter.WriteField("Emotion"); 
                csvWriter.WriteField("GoodFeeling"); 
                csvWriter.WriteField("BadFeeling"); 
                csvWriter.NextRecord(); 
                List<CSVModel> CSVdata = new List<CSVModel>(); 
                foreach (var item in data) 
                { 
                    var GoodFeelings = data.Where(x => x.QuestionnaireID == 
item.QuestionnaireID && x.FeelingType == 1).Select(x => x.Feelingname).ToList(); 
                    var BadFeelings = data.Where(x => x.QuestionnaireID == 
item.QuestionnaireID && x.FeelingType == 2).Select(x => x.Feelingname).ToList(); 
                    string GoodFeeling = String.Join(" , ", GoodFeelings.ToArray()); 
                    string BadFeeling = String.Join(" , ", BadFeelings.ToArray()); 
                    CSVdata.Add(new CSVModel() 
                    { 
                        QuestionnaireID = item.QuestionnaireID, 
                        UserName = item.Username, 
                        LayerName = item.LayerName, 
                        Latitude = float.Parse(item.Latitude, 
CultureInfo.InvariantCulture.NumberFormat), 
                        Longitude = float.Parse(item.Longitude, 
CultureInfo.InvariantCulture.NumberFormat), 
                        Emotion = (double)item.Emotion, 
                        GoodFeelings = GoodFeeling, 
                        BadFeelings = BadFeeling 
                    }); 
 
                } 
                var CSVFinaldata = CSVdata.GroupBy(u => u.QuestionnaireID) 
                    .Select(grp => grp.ToList()) 
                    .ToList(); 
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                foreach (var item in CSVFinaldata) 
                { 
                    csvWriter.WriteField(item[0].UserName); 
                    csvWriter.WriteField(item[0].LayerName); 
                    csvWriter.WriteField(item[0].Latitude); 
                    csvWriter.WriteField(item[0].Longitude); 
                    csvWriter.WriteField(item[0].Emotion); 
                    csvWriter.WriteField(item[0].GoodFeelings == "" ? "-" : 
item[0].GoodFeelings); 
                    csvWriter.WriteField(item[0].BadFeelings == "" ? "-" : 
item[0].BadFeelings); 
                    csvWriter.NextRecord(); 
                } 
                writer.Flush(); 
            } 
        } 
 
    } 
} 

QuestionnaireController.cs 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
using System.Web.Mvc; 
using System.Web.Services.Description; 
using WebGISSurvey.Models; 
 
namespace WebGISSurvey.Controllers 
{ 
    [Authorize] 
    public class QuestionnaireController : Controller 
    { 
        WebGISEntities Db=new WebGISEntities(); 
        // GET: Questionnaire 
        public ActionResult Index(Guid GlobalID, string UserID, string 
LayerName,string Lat, string Long) 
        { 
            ViewBag.GlobalID = GlobalID; 
            ViewBag.UserID = UserID; 
            ViewBag.LayerName = LayerName; 
            ViewBag.Latitude = Lat; 
            ViewBag.Longitude = Long; 
 
            return View(); 
        } 
        [HttpPost] 
        public JsonResult Insert(QuestionnaireViewModel QsModel) 
        { 
            try 
            { 
                Questionnaire questionnaire = new Questionnaire(); 
                questionnaire.Emotion = QsModel.QuestionnaireData.Emotion; 
                questionnaire.GlobalID = QsModel.QuestionnaireData.GlobalID; 
                questionnaire.QuestionnaireID = 
QsModel.QuestionnaireData.QuestionnaireId; 
                questionnaire.UserID = QsModel.QuestionnaireData.UserId; 
                questionnaire.LayerName = QsModel.QuestionnaireData.LayerName; 
                questionnaire.Latitude = QsModel.QuestionnaireData.Latitude; 
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                questionnaire.Longitude = QsModel.QuestionnaireData.Longitude; 
 
                Db.Questionnaires.Add(questionnaire); 
 
                foreach (var item in QsModel.QuestionnaireDetailsdata) 
                { 
                    QuestionnaireDetail questionnaireDetails = new 
QuestionnaireDetail(); 
                    questionnaireDetails.Feelings = item.Feelings; 
                    questionnaireDetails.FeelingType = item.FeelingType; 
                    questionnaireDetails.QuestionnaireID = item.QuestionnaireId; 
                    Db.QuestionnaireDetails.Add(questionnaireDetails); 
                } 
 
                Db.SaveChanges(); 
                return Json(new { status = "Success"  }); 
            } 
            catch (Exception e) 
            { 
                return Json(new { status = "Unsuccessful" , message=e.Message}); 
                 
            } 
       } 
    } 
} 

Script => Map.js 

require([ 
        "esri/map", 
        "esri/toolbars/edit", 
        "esri/layers/CSVLayer", 
        "esri/dijit/BasemapToggle", 
        "esri/dijit/Search", 
        "esri/InfoTemplate", 
        "esri/dijit/LayerList", 
        "esri/geometry/Extent", 
        "esri/layers/ArcGISDynamicMapServiceLayer", 
        "esri/geometry/webMercatorUtils", 
        "esri/tasks/GeometryService", 
        "esri/symbols/SimpleFillSymbol", 
        "esri/symbols/SimpleLineSymbol", 
        "esri/symbols/SimpleMarkerSymbol", 
        "esri/renderers/ClassBreaksRenderer", 
        "esri/renderers/SimpleRenderer", 
        "esri/tasks/IdentifyTask", 
        "esri/tasks/IdentifyParameters", 
        "esri/dijit/editing/TemplatePicker", 
        "esri/dijit/AttributeInspector", 
        "esri/renderers/UniqueValueRenderer", 
        "esri/renderers/HeatmapRenderer", 
        "esri/dijit/Popup", 
        "dojo/_base/array", 
        "esri/Color", 
        "dojo/dom-construct", 
        "esri/dijit/PopupTemplate", 
        "esri/layers/FeatureLayer", 
        "dojo/on", 
        "dojo/dom", 
        "esri/layers/ImageParameters", 
        "esri/arcgis/utils", 
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        "dojo/i18n!esri/nls/jsapi", 
        "esri/dijit/editing/Editor", 
        "esri/dijit/Legend", 
        "dojo/parser", 
        "dojo/keys", 
        "esri/config", 
        "esri/request", 
        "esri/tasks/query", 
        "dojo/query", 
        "dojo/dom-class", 
        "dojo/dom-style", 
        "esri/dijit/Scalebar", 
        "dijit/form/Button", 
        "esri/config", 
        "dojo/NodeList-traverse", 
        "dijit/layout/BorderContainer", 
        "dijit/layout/ContentPane", 
        "dojo/domReady!" 

    ], 

     
 
function( 
        Map, 
        Edit,CSVLayer, 
        BasemapToggle, 
        Search, 
        InfoTemplate, 
        LayerList, 
        Extent, 
        ArcGISDynamicMapServiceLayer, 
        webMercatorUtils, 
        GeometryService, 
        SimpleFillSymbol, 
        SimpleLineSymbol, 
        SimpleMarkerSymbol, 
        ClassBreaksRenderer, 
        SimpleRenderer, 
        IdentifyTask, 
        IdentifyParameters, 
        TemplatePicker, 
        AttributeInspector, 
        UniqueValueRenderer, 
        HeatmapRenderer, 
        Popup, 
        arrayUtils, 
        Color, 
        domConstruct, 
        PopupTemplate, 
        FeatureLayer, 
        on, 
        dom, 
        ImageParameters, 
        arcgisUtils, 
        jsapiBundle, 
        Editor, 
        Legend, 
        parser, 
        keys, 
        esriConfig, 
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        esriRequest, 
        QueryTask, 
        query, 
        domClass, 
        domStyle, 
        Scalebar, 
        Button, 
        EsriConfig 
    ) { 

//parser.parse(); 
        //#region Variables 
        var map; 
        var toggle; 
        var search; 
        var identifyTask, identifyParams; 
        var functionMode; 
        var myEditor; 
        functionMode = true; 
        var visibleLayerIds = []; 
        var visibleLayers = []; 
        var LayerFields = []; 
        var questionnaireLayers = []; 
        var invisibleFields = []; 
        var outFieldPoints = ""; 
        var EditableLayers = []; 
        var fieldInfosPoint = []; 
        var fieldInfosLine = []; 
        var fieldInfosPolygon = []; 
        var fieldInfosLineWithGPS = []; 
        var editPointLyr = ""; 
        var editLineLyr = ""; 
        var editPolygonLyr = ""; 
        var hasGPS = false; 
        var UserID = ""; 
        var GPSName = []; 
        var HasGPSEditLayerID; 
        var CommonLayers = []; 
        var GlobalID = ""; 
        var MapPoint = ""; 
        var legend; 
        var resultExists = false; 
        var csv = ""; 

        //#endregion 
 
        //#region Map Urls 
        var mapServerUrl = document.getElementById("ConfigValue1").value; 
        var featureServerUrl = document.getElementById("ConfigValue2").value; 
        esriConfig.defaults.geometryService =  
        new GeometryService(document.getElementById("ConfigValue3").value); 
        getMapServiceInformation(mapServerUrl); 
        var flgpsPoints = new 
FeatureLayer(document.getElementById("ConfigValue4").value, 
            { 
                mode: FeatureLayer.MODE_ONDEMAND, 
                outFields: ['*'] 
            }); 
        var flgpsLine = new 
FeatureLayer(document.getElementById("ConfigValue5").value, 
            { 
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                mode: FeatureLayer.MODE_ONDEMAND, 
                outFields: ['*'] 
            }); 
        var flgpsPolygon = new 
FeatureLayer(document.getElementById("ConfigValue6").value, 
            { 
                mode: FeatureLayer.MODE_ONDEMAND, 
                outFields: ['*']   
            }); 
 
        flgpsPoints.setOpacity(0); 
        flgpsLine.setOpacity(0); 
        flgpsPolygon.setOpacity(0); 
        var flWithgpsEdite; 
        //#endregion 

        // The configValue numbers must be accommodated with the config table in DB.  
        editPointLyr = document.getElementById("ConfigValue7").value; 
        editLineLyr = document.getElementById("ConfigValue8").value; 
        editPolygonLyr = document.getElementById("ConfigValue9").value; 
        CommonLayers = document.getElementById("ConfigValue10").value.split(','); 
        questionnaireLayers = 
document.getElementById("ConfigValue11").value.split(','); 
        invisibleFields = document.getElementById("ConfigValue12").value.split(','); 
        EditableLayers = [editPointLyr, editLineLyr, editPolygonLyr];  
        UserID = document.getElementById("UserID").value; 
        hasGPS = document.getElementById("hasGPS").value; 
    if (hasGPS === "true") { 
        GPSName.push(document.getElementById("GPSNo").value);  
        Array.prototype.push.apply(visibleLayers, GPSName); 
        Array.prototype.push.apply(visibleLayers, CommonLayers); 
        
    } 
    else { 
 
        visibleLayers = [editPointLyr, editLineLyr, editPolygonLyr]; 
        Array.prototype.push.apply(visibleLayers, CommonLayers); 
    } 
    
    //#region snapping is enabled for this sample - change the tooltip to reflect this 
    jsapiBundle.toolbars.draw.start = jsapiBundle.toolbars.draw.start + "<br>Press 
<b>ALT</b> to enable snapping"; 
    //#endregion 

    //#region Popup for showing identify result 
    var popup = new Popup({ 
        fillSymbol: new SimpleFillSymbol(SimpleFillSymbol.STYLE_SOLID, 
          new SimpleLineSymbol(SimpleLineSymbol.STYLE_SOLID, 
            new Color([255, 0, 0]), 2), new Color([255, 255, 0, 0.25])) 
    }, domConstruct.create("div")); 
    //#endregion 
      
        on(dom.byId("startEditing"), "click", initEditor); 
        on(dom.byId("stopEditing"), "click", stopEditing); 
        on(dom.byId("ShowResultHeat"), "click", ShowResultHeat); 
        on(dom.byId("HideResultHeat"), "click", HideResultHeat); 
        on(dom.byId("ShowResultCircle"), "click", ShowResultCircle); 
        on(dom.byId("HideResultCircle"), "click", HideResultCircle); 
 
    //#region Set definition query to show only user's features 
    flgpsPoints.setDefinitionExpression("UserID ='" + UserID + "'"); 
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    flgpsLine.setDefinitionExpression("UserID ='" + UserID + "'"); 
    flgpsPolygon.setDefinitionExpression("UserID ='" + UserID + "'"); 
    //IDs of editable layers 
    var layerDefs = []; 
    if (hasGPS === "false") { 
        layerDefs[0] = "UserID ='" + UserID + "'"; 
        layerDefs[1] = "UserID ='" + UserID + "'"; 
        layerDefs[2] = "UserID ='" + UserID + "'"; 
    } 
    //#endregion 
    map = new Map("map", { 
        basemap: "topo", 
        center: [5.4697225, 51.441642], // longitude, latitude 
        zoom: 13, 
        infoWindow: popup, 
        logo: false 
        }); 
        toggle = new BasemapToggle({ 
            map: map, 
            basemap: "satellite" 
        }, "BasemapToggle"); 
        toggle.startup(); 
        search = new Search({ 
            map: map 
        }, "search"); 
        search.startup(); 
 
    //#region add some layers to map 
    //Use the ImageParameters to set map service layer definitions and map service 
visible layers before adding to the client map. 
    var imageParameters = new ImageParameters(); 
 
    //ImageParameters.layerDefinitions takes an array.  The index of the array 
corresponds to the layer id. 
    //Those array elements correspond to the layer id within the remote 
ArcGISDynamicMapServiceLayer 
    imageParameters.layerDefinitions = layerDefs; 
    imageParameters.layerIds = []; 
    imageParameters.layerOption = ImageParameters.LAYER_OPTION_SHOW; 
    imageParameters.transparent = true; 
 
    var arcGisDynamicMapServiceLayerIds = new 
ArcGISDynamicMapServiceLayer(mapServerUrl, { 
        "id": "MapLayers", 
        "imageParameters": imageParameters 
    }); 
    //#endregion 

    //#region get the dynamicLayerInfos for visible layers 
    on(arcGisDynamicMapServiceLayerIds, 
        "load", 
        function() { 
 
            var items = arrayUtils.map(arcGisDynamicMapServiceLayerIds.layerInfos, 
                function(info) { 
                    //Inja bayad bejay isAdmin, relevant keyword/tag/... ro bezaram. 
                    var isAdmin = $("#inpIsUserAdmin").val(); 
                    if (isAdmin && isAdmin === "true") { 
                        if (!EditableLayers.includes(info.name)) { 
                            visibleLayerIds.push(info.id); 
arcGisDynamicMapServiceLayerIds.setVisibleLayers(visibleLayerIds); 
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                        } 
 
                        visibleLayerIds.push(info.id); 
                    } 
                    else { 
                        if (visibleLayers.includes(info.name)) { 
 
                            if (GPSName.includes(info.name)) { 
 
                                HasGPSEditLayerID = info.id; 
 
                                flWithgpsEdite = new FeatureLayer( 
                                    (document.getElementById("ConfigValue2").value + 
"/" + HasGPSEditLayerID), 
                                    { 
                                        mode: FeatureLayer.MODE_ONDEMAND, 
                                        outFields: ['*'] 
                                    }); 
                            } 
                            visibleLayerIds.push(info.id); 
                            
arcGisDynamicMapServiceLayerIds.setVisibleLayers(visibleLayerIds); 
                        } 
                    } 
                }); 
 
        }); 
    //#endregion 
 
    map.addLayer(arcGisDynamicMapServiceLayerIds); 
    map.addLayers([flgpsPoints, flgpsLine, flgpsPolygon]); 
    
    //#region Get maplayers attributes 
    function getMapServiceInformation(mapServiceUrl) { 
 
        var mapServiceInfoDeferred = esri.request({ 
            url: dojo.replace("{0}/layers", [mapServiceUrl]), 
            content: { 
                f: 'json' 
            }, 
            callbackParamName: "callback" 
        }); 
        mapServiceInfoDeferred.then(function (response) { 
            dojo.forEach(response.layers, function (layerInfo) { 
                if (layerInfo.fields && visibleLayers.includes(layerInfo.name)) { 
                    var keyss = layerInfo.name; 
                    var valuess = layerInfo.fields; 
                    LayerFields[keyss] = valuess; 
                } 
                if (layerInfo.fields && EditableLayers.includes(layerInfo.name)) { 
 
                    for (var index in layerInfo.fields) { 
                        var objectvalues = layerInfo.fields[index]; 
                        for (var item in objectvalues) { 
                            if (item === 'name') { 
                                var fieldnames = objectvalues[item]; 
                                if (fieldnames === 'UserID') { 
                                    var element = {}; 
                                    element.fieldName = fieldnames; 
                                    element.tooltip = fieldnames; 
                                    element.label = fieldnames + ":"; 
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                                    element.isEditable = false; 
 
                                    if (layerInfo.name === editPointLyr) { 
                                        fieldInfosPoint.push(element); 
                                    } 
                                    if (layerInfo.name === editLineLyr) { 
                                        fieldInfosLine.push(element); 
                                    } 
                                    if (layerInfo.name === editPolygonLyr) { 
                                        fieldInfosPolygon.push(element); 
                                    } 
                                } 
                                else { 
                                    if (!invisibleFields.includes(fieldnames)) { 
                                        var element1 = {}; 
                                        element1.fieldName = fieldnames; 
                                        element1.tooltip = fieldnames; 
                                        element1.label = fieldnames + ":"; 
                                        element1.isEditable = true; 
 
                                        if (layerInfo.name === editPointLyr) { 
                                            fieldInfosPoint.push(element1); 
                                        } 
                                        if (layerInfo.name === editLineLyr) { 
                                            fieldInfosLine.push(element1); 
                                        } 
                                        if (layerInfo.name === editPolygonLyr) { 
                                            fieldInfosPolygon.push(element1); 
                                        } 
                                        if (layerInfo.name === GPSName) { 
                                            fieldInfosLineWithGPS.push(element1); 
                                             
                                        }}}}}}} 
 
            }); 
          
        }, function (error) { 
            alert(error); 
        }); 
    } 
    //#endregion 

    var selectionSymbol = new SimpleMarkerSymbol( 
       SimpleMarkerSymbol.STYLE_CIRCLE, 6, 
       new SimpleLineSymbol( 
           "solid", 
           new Color([255, 0, 0, 0.5]), 
           4 
       ), 
       new Color("#ED3939") 
   ); 
    flgpsPoints.setSelectionSymbol(selectionSymbol); 
 
    //#region Layer list widget 
    var llWidget = new LayerList({ 
        map: map, 
        layers: [{ 
            layer: arcGisDynamicMapServiceLayerIds, 
            id: "MapLayers", 
            showLegend: true, 
            showSubLayers: true, 



93 
 

            showOpacitySlider: true, 
            subLayers: true 
        }] 
    }, "layerList"); 
    llWidget.startup(); 
 
    llWidget.on('load', function () { 
        expandLayerList(); 
    });  
    llWidget.on("toggle", 
        function (evt) { 
            if (evt.visible) { 
                //console.log("Clicked"); 
                console.log("before 1:" + visibleLayerIds); 
                visibleLayerIds.push(evt.subLayerIndex); 
                //console.log("Clicked"); 
                console.log("after 1:" + visibleLayerIds); 
              //  arcGisDynamicMapServiceLayerIds.setVisibleLayers(visibleLayerIds);  
 
            } else { 
                //console.log("Clicked"); 
                console.log("before 2:" + visibleLayerIds); 
                var index = visibleLayerIds.indexOf(evt.subLayerIndex); 
                console.log(evt); 
                if (index > -1) { 
                    visibleLayerIds.splice(index, 1); 
                    //console.log("Clicked"); 
                    console.log("after 2:" + visibleLayerIds);  
                     
                  // 
arcGisDynamicMapServiceLayerIds.setVisibleLayers(visibleLayerIds); 
                     
                }}  
        }); 
    function expandLayerList() { 
        //This is where you find your sub layer and hide it 
        query('.esriSubList > .esriSubListLayer > .esriTitle > .esriTitleContainer > 
.esriLabel').forEach(function (node, index) { 
 
            if (!visibleLayers.includes(node.innerHTML)) { 
                domStyle.set(node.parentNode.parentNode.parentNode, "display", 
"none"); 
            } 
        }); 
        query('.esriSubList > .esriSubListLayer > .esriTitle > .esriTitleContainer > 
.esriLabel').forEach(function (node, index) { 
 
            if (!visibleLayers.includes(node.innerHTML)) { 
                domStyle.set(node.parentNode.parentNode.parentNode, "display", 
"none"); 
            } 
        }); 
        query('.esriLayer').forEach(function (node, index) { 
            if (index < 2) { 
                domClass.add(node, "esriListExpand"); 
            } 
        }); 
    } 
    //#endregion 

    //#region Scalebar 
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    var scalebar = new Scalebar({ 
        map: map, 
        // "dual" displays both miles and kilometers 
        // "english" is the default, which displays miles 
        // use "metric" for kilometers 
        scalebarUnit: "dual" 
    }); 
    map.on("load", function () { 
        //after map loads, connect to listen to mouse move & drag events 
        map.on("mouse-move", showCoordinates); 
        map.on("mouse-drag", showCoordinates); 
    }); 
    //#endregion 
    //#region Show Coordinate 
    function showCoordinates(evt) { 
        //the map is in web mercator but display coordinates in geographic (lat, long) 
        var mp = webMercatorUtils.webMercatorToGeographic(evt.mapPoint); 
        //display mouse coordinates 
        dom.byId("XCoordinate").innerHTML = mp.x.toFixed(3); 
        dom.byId("YCoordinate").innerHTML = mp.y.toFixed(3); 
    } 
    //#endregion 
    var selectQuery = new QueryTask(); 
    on(map, 
        "click", 
        function(evt) { 
 
            if (functionMode === true) { 
 
                executeIdentifyTask(evt); 
            } else { 
 
                return; 
            } 
        }); 
 
    //#region Create the identify form Content 
    function getContent(graphic) { 
 
        var Content = ""; 
        var Hyperlink; 
          
            for (var index in LayerFields) { 
                if (index === graphic.attributes.layerName) { 
                    var objectvalues = LayerFields[index]; 
                    for (var item in objectvalues) { 
 
                        var fieldnames = objectvalues[item]; 
                        for (var name in fieldnames) { 
                            if (name === 'alias') { 
                                if (!invisibleFields.includes(fieldnames[name])) { 
                                    Content = Content + 
                                        "<b>" + 
                                        fieldnames[name] + 
                                        " : </b>" + 
                                        graphic.attributes[fieldnames[name]] + 
                                        "<br/>"; 
                                }}}}}} 
        Content = Content + "<input type='hidden' id='GlobalID' value=" + 
graphic.attributes['GlobalID'] + ">"; 
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        Content = Content + "<input type='hidden' id='LayerName' value=" + 
graphic.attributes['layerName'] + ">"; 
       
        //Check if the layer is appropriate for filling the questionnare, the button 
will be visible. 
        if (questionnaireLayers.includes(graphic.attributes.layerName)) 
            Hyperlink = "<button id='QuestionnaireButton' dojoType='dijit.form.Button' 
onclick='openQuestionnaireFrm();'>Fill the questionnaire</button>"; 
        else 
            Hyperlink = ""; 
 
        return Content + Hyperlink; 
    } 
    //#endregion 
    //#region Identify Params 
    identifyTask = new IdentifyTask(mapServerUrl); 
    identifyParams = new IdentifyParameters(); 
    identifyParams.tolerance = 3; 
    identifyParams.returnGeometry = true; 
    identifyParams.layerIds = visibleLayerIds; 
    identifyParams.layerOption = IdentifyParameters.LAYER_OPTION_VISIBLE; 
    identifyParams.width = map.width; 
    identifyParams.height = map.height; 
    //#endregion 
   //#region execute identify 
     
    function executeIdentifyTask(evt) { 
        var Finalfeatures = []; 
        map.infoWindow.clearFeatures(); 
        identifyParams.geometry = evt.mapPoint; 
        identifyParams.mapExtent = map.extent; 
        var deferred = identifyTask.execute(identifyParams); 
        deferred.addCallback(function (response) { 
            var featureFound = response.length; 
             dojo.map(response, 
                function (result) { 
                    var feature = result.feature; 
                    if (EditableLayers.includes(feature.attributes.layerName)) { 
                        if (feature.attributes.UserID === UserID) { 
                            feature.attributes.layerName = result.layerName; 
                            var template = new InfoTemplate(); 
                            template.setTitle(feature.attributes.layerName); 
                            template.setContent(getContent); 
                            feature.setInfoTemplate(template); 
                            Finalfeatures.push(feature); 
                           
                        } 
                    } else { 
                      //  if (feature.attributes.layerName !== "CSVLayer") { 
                            feature.attributes.layerName = result.layerName; 
                            var template1 = new InfoTemplate(); 
                            template1.setTitle(feature.attributes.layerName); 
                            template1.setContent(getContent); 
                            feature.setInfoTemplate(template1); 
                            Finalfeatures.push(feature); 
                       // } 
 
                    } 
                    
                }); 
             map.infoWindow.setFeatures(Finalfeatures); 
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             MapPoint = webMercatorUtils.webMercatorToGeographic(evt.mapPoint); 
              
             map.infoWindow.show(evt.mapPoint); 
              
        });  
 
    } 
    //#endregion 

   //#region Open Questionnaire Form 
        window.openQuestionnaireFrm = function () { 
            GlobalID = document.getElementById("GlobalID").value; 
            var LayerName = document.getElementById("LayerName").value;  
            window.open("/Questionnaire/Index?GlobalID=" + GlobalID + "&UserID=" + 
UserID + "&LayerName=" + LayerName + "&Lat=" + MapPoint.y + "&Long=" + MapPoint.x, 
"myy", "toolbar=no, scrollbars=yes, resizable=yes, top=100, left=300, width=550, 
height=600"); 
 
        };  
 
        //#endregion 
          
   //#region Start editing 
    var editToolbar; 
    var editingEnabled = false; 
    function initEditor() { 
        if (hasGPS === "true") { 
            map.addLayer(flWithgpsEdite); 
            map.disableDoubleClickZoom(); 
            functionMode = false; 
            editingEnabled = true; 
            editToolbar = new Edit(map); 
            editToolbar.on("deactivate", function (evt) { 
 
                if (evt.info.isModified) { 
                    flWithgpsEdite.applyEdits(null, [evt.graphic], null); 
                    flWithgpsEdite.refresh();  
                } 
 
            }); 
            
            flWithgpsEdite.on("dbl-click", function (evt) { 
                // event.stop(evt); 
                if (editingEnabled) { 
                    editToolbar.activate(Edit.EDIT_VERTICES, evt.graphic); 
                    // select the feature to prevent it from being updated by map 
navigation 
                    var query = new QueryTask(); 
                    query.objectIds = 
[evt.graphic.attributes[flWithgpsEdite.objectIdField]]; 
                    flWithgpsEdite.selectFeatures(query); 
                } 
 
            }); 
 
        } 
        else { 
                map.graphics.clear(); 
                functionMode = false;  
            flgpsPoints.setOpacity(1); 
            flgpsLine.setOpacity(1); 
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            flgpsPolygon.setOpacity(1); 
                //add a default value for UserID    
                  
                templatePicker = new TemplatePicker({ 
                    featureLayers: [flgpsPoints, flgpsPolygon, flgpsLine], 
                    grouping: true 
                }, "templateDiv"); 
                templatePicker.startup(); 
                dojo.connect(flgpsPoints, 'onBeforeApplyEdits', function (adds, 
deletes, updates) { 
                    dojo.forEach(adds, function (add) { 
                        if (add.attributes['UserID'] === null) { 
                            add.attributes['UserID'] = UserID; 
                        } 
                    }); 
                }); 
                dojo.connect(flgpsLine, 'onBeforeApplyEdits', function (adds, deletes, 
updates) { 
                    dojo.forEach(adds, function (add) { 
                        if (add.attributes['UserID'] === null) { 
                            add.attributes['UserID'] = UserID; 
                        } 
                    }); 
                }); 
                dojo.connect(flgpsPolygon, 'onBeforeApplyEdits', function (adds, 
deletes, updates) { 
                    dojo.forEach(adds, function (add) { 
                        if (add.attributes['UserID'] === null) { 
                            add.attributes['UserID'] = UserID; 
                        } 
                    }); 
                }); 
 
                dojo.connect(flgpsPoints, 'onEditsComplete', function (adds, deletes, 
updates) { 
 
                }); 

                var layers = [ 
 
                 { 
                     featureLayer: flgpsPoints, 
                       fieldInfos: fieldInfosPoint 
                 }, 
                { 
                    featureLayer: flgpsPolygon, 
                     fieldInfos: fieldInfosPolygon 
                }, 
                 { 
                     featureLayer: flgpsLine, 
                     fieldInfos: fieldInfosLine 
                 }]; 
 
                var settings = { 
                    map: map, 
                    templatePicker: templatePicker, 
                    layerInfos: layers, 
                    toolbarVisible: true, 
                    createOptions: { 
                        polylineDrawTools: [Editor.CREATE_TOOL_FREEHAND_POLYLINE], 
                        polygonDrawTools: [Editor.CREATE_TOOL_FREEHAND_POLYGON, 
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                            Editor.CREATE_TOOL_CIRCLE, 
                            Editor.CREATE_TOOL_TRIANGLE, 
                            Editor.CREATE_TOOL_RECTANGLE 
                        ] 
                    }, 
                    toolbarOptions: { 
                        reshapeVisible: true 
                    } 
                }; 
                var params = { 
                    settings: settings 
                }; 
                myEditor = new Editor(params, 'editorDiv'); 
                myEditor.on("deactivate", function (evt) { 
                 //   alert('1') 
                    //if (evt.info.isModified) { 
                    //    firePerimeterFL.applyEdits(null, [evt.graphic], null); 
                    //} 
                }); 
                //define snapping options 
                var symbol = new SimpleMarkerSymbol( 
                   SimpleMarkerSymbol.STYLE_CROSS, 
                   15, 
                   new SimpleLineSymbol( 
                     SimpleLineSymbol.STYLE_SOLID, 
                     new Color([255, 0, 0, 0.5]), 
                     5 
                   ), 
                   null 
                 ); 
                map.enableSnapping({ 
                    snapPointSymbol: symbol, 
                    tolerance: 20, 
                    snapKey: keys.ALT 
                }); 
                myEditor.startup(); 
        } 
    } 
    
    //#endregion 

   //#region End Editor 
    function stopEditing() { 
 
        if (hasGPS === "true") { 
            map.enableDoubleClickZoom(); 
            editingEnabled = false; 
 
            editToolbar.deactivate(); 
            flWithgpsEdite.clearSelection(); 
            map.removeLayer(flWithgpsEdite); 
            functionMode = true; 
        } else { 
             templatePicker.destroy(); 
                myEditor.destroy(); 
                dojo.create("div", { 
                    id: "templateDiv" 
                }, "cpLeft"); 
                dojo.create("div", { 
                    id: "editorDiv" 
                }, "cpLeft"); 
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            functionMode = true; 
            flgpsPoints.setOpacity(0); 
            flgpsLine.setOpacity(0); 
            flgpsPolygon.setOpacity(0); 
        }  
        } 
    //#endregion 
 
   //#region Show the questionnaire results on map (heat map) 
    function ShowResultHeat() { 
 
        if (resultExists === false) { 
            resultExists = true; 
            functionMode = false; 
            $.ajax({ 
                url: '/Home/CreateCsv' 
            }); 
            var infoContentDesc = "<p>Emotion:  ${Emotion} </p>"; 
            var infoContent = infoContentDesc; 
            //var infoTemplate = new InfoTemplate("Accident details", infoContent); 
            var infoTemplate = new PopupTemplate({ 
                title: "{UserName}", 
                description: "Emotion: {Emotion}" + 
                    "</br> Good Feelings: {GoodFeeling}" + 
                    "</br> Bad Feelings: {BadFeeling}" 
 
            }); 
 
            var heatmapFeatureLayerOptions = { 
                infoTemplate: infoTemplate, 
                outFields: [ 
                    "*" 
                ] 
            }; 
            csv = new CSVLayer("/Scripts/Questionnair.csv", 
heatmapFeatureLayerOptions); 
 
            var heatmapRenderer = new HeatmapRenderer({ 
                blurRadius: 10, 
                colorStops: [ 
                    { ratio: 0, color: "rgba(255, 0, 0,0)" }, 
                    { ratio: 0.25, color: "rgb(247, 162, 0)" }, 
                    { ratio: 0.5, color: "rgb(247, 209, 0)" }, 
                    { ratio: 0.75, color: "rgb(136, 113, 20)" }, 
                    { ratio: 1, color: "rgb(82, 186, 2)" } 
                ] 
                //, 
                //maxPixelIntensity: 5, 
                //minPixelIntensity: 0 
            }); 
            csv.setRenderer(heatmapRenderer); 
            map.addLayer(csv); 
              
        } 
         
    } 
        //#endregion  
        //#region Hide  the questionnaire results on map (heat map) 
    function HideResultHeat() { 
        if (resultExists === true) { 
            functionMode = true; 
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            map.removeLayer(csv); 
            //legend.destroy(); 
            //var div = document.createElement('div');  
            //div.setAttribute('id', 'legendDiv'); 
            //document.getElementById('infoDiv').appendChild(div); 
            resultExists = false; 
        } 
    } 
        //#endregion  
        //#region Show the questionnaire results on map (circle) 
    function ShowResultCircle() { 
 
        $("#infoDiv").show(); 
        if (resultExists === false) { 
 
            resultExists = true; 
             
            $.ajax({ 
                url: '/Home/CreateCsv' 
            }); 
            csv = new CSVLayer("/Scripts/Questionnair.csv", { 
                outFields: ["*"], 
                //featureReduction: { 
                //    type: "cluster" 
                //}, 
                id: "2000", 
                infoTemplate: new PopupTemplate({ 
                    title: "{UserName}", 
                    description: "Emotion: {Emotion}" + 
                        "</br> Good Feelings: {GoodFeeling}" + 
                        "</br> Bad Feelings: {BadFeeling}" 
 
                }) 
 
 
            }); 
 
            var orangeRed = new Color([238, 69, 0, 0.5]); // hex is #ff4500 
 
            var marker = new SimpleMarkerSymbol("solid", 8, null, orangeRed); 
 
            var symbol = new SimpleFillSymbol(); 
            symbol.setColor(new Color([238, 69, 0, 0.5])); 
 
            var renderer = new ClassBreaksRenderer(marker, "Emotion"); 
 
            renderer.addBreak(0, 1, new SimpleMarkerSymbol("solid", 12, null, new 
Color([255, 0, 0]))); 
            renderer.addBreak(1, 2, new SimpleMarkerSymbol("solid", 12, null, new 
Color([247, 162, 0]))); 
            renderer.addBreak(2, 3, new SimpleMarkerSymbol("solid", 12, null, new 
Color([247, 209, 0]))); 
            renderer.addBreak(3, 4, new SimpleMarkerSymbol("solid", 12, null, new 
Color([136, 113, 20]))); 
            renderer.addBreak(4, 5, new SimpleMarkerSymbol("solid", 12, null, new 
Color([82, 186, 2]))); 
 
            csv.setRenderer(renderer); 
             
            //csv.setInfoTemplate(template); 
            map.addLayer(csv); 
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            csv.on("load", function (evt) { 
                legend = new Legend({ 
                    map: map, 
                    layerInfos: [{ 
                        layer: csv, 
                        title: "Voting" 
                    }] 
                }, "legendDiv"); 
                legend.startup(); 
            }); 
 
            csv.on("click", function (evt) { 
                functionMode = false; 
            }); 
        } 
    } 
        //#endregion  
 
        //#region Hide  the questionnaire results on map (circle) 
    function HideResultCircle() { 
        if (resultExists === true) { 
            functionMode = true; 
            map.removeLayer(csv); 
            
            legend.destroy(); 
            var div = document.createElement('div');  
            div.setAttribute('id', 'legendDiv'); 
            document.getElementById('infoDiv').appendChild(div); 
            resultExists = false; 
        } 
        $("#infoDiv").hide(); 
    } 
        //#endregion  
        //#region Create csv file 
        function CreateCSVFile() { 
            $.ajax({ 
                url: '/Home/CreateCsv' 
            }); 
            //    .done(function () { 
            //    alert('Added'); 
            //}); 
        } 
        //#endregion 
 
    }); 

 

Code => Helper.cs 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
using System.Web.Mvc; 
using WebGISSurvey.Models.Enums; 
 
namespace WebGISSurvey.Code 
{ 
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    public static class Helper 
    { 
        public static SelectList RolesToSelectList(this List<Role> list) 
        { 
            var NewList = list.Select(t => new SelectListItem { Selected = false, Text 
= t.Name, Value = t.ID.ToString() }).ToList(); 
            NewList.Insert(0, new SelectListItem { Selected = true, Text = 
string.Empty, Value = "0" }); 
            return new SelectList(NewList, "Value", "Text", 1); 
        } 
 
        public static SelectList EventsToSelectList(this List<Event> list) 
        { 
            var NewList = list.Select(t => new SelectListItem { Selected = false, Text 
= t.Name, Value = t.ID.ToString() }).ToList(); 
            NewList.Insert(0, new SelectListItem { Selected = true, Text = 
string.Empty, Value = "0" }); 
            return new SelectList(NewList, "Value", "Text", 1); 
        } 
 
        public static SelectList GPSsToSelectList(this List<GPSs> list) 
        { 
            var NewList = list.Select(t => new SelectListItem { Selected = false, Text 
= t.GPSID, Value = t.ID.ToString() }).ToList(); 
            NewList.Insert(0, new SelectListItem { Selected = true, Text = 
string.Empty, Value = "0" }); 
            return new SelectList(NewList, "Value", "Text", 1); 
        } 
 
        public static string ToPassword(this string password) 
        { 
            return "@#1" + (password + "@#!" + password).GetHashCode().ToString(); 
        } 
 
        public static string GetMessages(MessageEnum msg) 
        { 
            switch (msg) 
            { 
                case MessageEnum.SuccessMessage: 
                    return "Transaction Successfully Done."; 
                case MessageEnum.ErrorMessage: 
                    return "An Error has occured."; 
                case MessageEnum.DuplicateUser: 
                    return "This Email Address Exists you can not use it again"; 
            } 
            return ""; 
        }}} 
     
App_Start => BundleConfig.cs 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
using System.Web.Optimization; 
 
namespace WebGISSurvey.App_Start 
{ 
    public class BundleConfig 
    { 
        public static void RegisterBundles(BundleCollection bundles) 
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        { 
            bundles.Add(new ScriptBundle("~/bundles/jquery").Include( 
                "~/Scripts/jquery-{version}.js")); 
 
            bundles.Add(new ScriptBundle("~/bundles/jqueryval").Include( 
                "~/Scripts/jquery.validate*")); 
 
            // Use the development version of Modernizr to develop with and learn 
from. Then, when you're 
            // ready for production, use the build tool at http://modernizr.com to 
pick only the tests you need. 
            bundles.Add(new ScriptBundle("~/bundles/modernizr").Include( 
                "~/Scripts/modernizr-*")); 
 
            bundles.Add(new ScriptBundle("~/bundles/bootstrap").Include( 
                "~/Scripts/bootstrap.js", 
                "~/Scripts/respond.js")); 
 
            bundles.Add(new StyleBundle("~/Content/css").Include( 
                "~/Content/bootstrap_Flaty.css", 
                "~/Content/site.css")); 
        } 
    } 
} 

App_Start => FilterConfig.cs 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
using System.Web.Mvc; 
 
namespace WebGISSurvey.App_Start 
{ 
    public class FilterConfig 
    { 
        public static void RegisterGlobalFilters(GlobalFilterCollection filters) 
        { 
            filters.Add(new HandleErrorAttribute()); 
           // filters.Add(new AuthorizeAttribute()); 
        } 
    } 
} 

App_Start => RouteConfig.cs 

using System; 
using System.Collections.Generic; 
using System.Linq; 
using System.Web; 
using System.Web.Mvc; 
using System.Web.Routing; 
 
namespace WebGISSurvey 
{ 
    public class RouteConfig 
    { 
        public static void RegisterRoutes(RouteCollection routes) 
        { 
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            routes.IgnoreRoute("{resource}.axd/{*pathInfo}"); 
 
            routes.MapRoute( 
                name: "Default", 
                url: "{controller}/{action}/{id}", 
                defaults: new { controller = "Home", action = "Index", id = 
UrlParameter.Optional } 
            ); 
        } 
    } 
} 
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