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Abstract 

 

We have all traveled sometime and some of us have even traveled by demand responsive 

transit service. Demand responsive transit service can be non schedule vehicles such as taxi 

but also scheduled that only activates on demand by the customer. 

The purpose of this project is to create a much easier way for the customer to be aware of 

demand responsive services and simplify the way to book the service right upon planning the 

trip on the Internet instead of calling the agency.  

The prototype was developed using Java, JavaScript, HTML and CSS as well as an open 

source software called OpenTripPlanner.  

The project went relatively well; the system can now distinguish demand responsive transit 

service from regular services and a prototype for booking as well as updating is implemented 

with success. 
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1 Introduction 

1.1 Purpose 

Värmlandstrafik [19] is a company that focuses on public transport in Värmland, Sweden.  

The purpose of this thesis is to produce an application for demand responsive service. The 

application will be implemented in combination with another project started by ITRACT [20]. 

This project involves a set of open source software called OpenTripPlanner, OpenRide and 

OneBusAway.  

 

 

Figure 1-1 General idea of the project 

 

Today all demand responsive transit services provided by Värmlandstrafik are invoked by 

telephone, the purpose of the application is to incorporate demand responsive transit service 

with the trip planner provided by OpenTripPlanner so that booking can be done the moment 

you plan the trip. This will result in more awareness of demand responsive transit services and 

also make it easier for both customer and the agency to handle. 



 

 2 

 

1.2 Disposition 

This thesis is structured as follows. 

Chapter 2 - Background 

This chapter contains all the background information that is needed for the reader to 

understand what will be explained and described during the later chapters. There will be 

explanations about what kind of software will be used and the technical description of them. 

Chapter 3 - Design 

This chapter describes how the different problems were designed. It will present different 

ways to solve them and why some are better than others. It will also contain some thoughts 

about how the final product can look like from the customer’s perspective and agencies 

perspective. 

Chapter 4 - Implementation 

In this chapter the implementation of the design will be described. There will be code 

examples and description about how it works.  

Chapter 5 - Results 

This chapter contains the results. There will be explanations about the results of every part 

that has been implemented and the problems that were encountered while implementing. 

There will also be a discussion about the time that has been spent developing this project and 

writing the thesis.  

Chapter 6 - Conclusions 

In this chapter there will be a project evaluation and some thoughts about the way this 

solution can be further developed. There will also be some final conclusions about the project. 



 

 3 

2 Background 

2.1 Introduction 

The background chapter will wrap up the background information behind the project. 

The section 2.2 will contain terms used in the thesis as well as their definitions. 

Section 2.3 embraces information about what demand responsive service is as opposed to 

regular service. 

The section 2.4 is the section representing OpenTripPlanner, an open source platform for 

multimodal trip planning. 

Section 2.5 holds information about OneBusAway, OneBusAway provides simple access 

both static and real-time arrival transit information. 

In section 2.6 we describe a platform called OpenRide which offer the ability for 

carpooling. 

In Section 2.7 is an explanation of the information standard used in the project for 

presenting the public transport schedules as well as the extension for real time information. 

Section 2.8 will contain information about a set of web services, a brief introduction to 

XML, JSON and REST. 

Section 2.9 and 2.10 mentions the open source web server the project is running on called 

Tomcat and in addition to that some information about Maven, software for simplifying, and 

helps with compiling and uploading the code to Tomcat. 
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2.2 Terminology/Definitions 

UI User Interface 

GTFS Google Transit Feed Specification 

GTFS-RT Google Transit Feed Specification – Real Time 

OTP OpenTripPlanner 

OBA OneBusAway 

OR OpenRide 

API Application Programming Interface 

JSP Java Server Page 

SMTP Simple Mail Transfer Protocol 

Multimodal 

transport 

A trip involving a numerous of transport types, for instance bus and 

train 

WAR Web application ARchive 

JAR Java ARchive 

SQL Structured Query Language 

 

2.3 Demand-responsive transit service 

Demand-responsive transit service is the concept of vehicles responding to some kind of 

call from passengers. There are two alternatives of demand-responsive transit services, one is 

vehicles with no fixed schedule the only schedule is created by booking and an example of 

this is taxi-service. The other one is vehicles with schedules that are able to differ in pickup 

points depending on passenger calls; a call from the passenger can for example extend the 

route [10]. 
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2.4 OpenTripPlanner 

OpenTripPlanner [1] is an open source service for trip planning. It was released in the 

summer of 2012. The development started off as cooperation between a set of third-party 

developers, TriMet [21] and OpenPlans [22]. The third-party developers involved developers 

of OneBusAway [3], Graphserver [23] and FivePoints [24]. The development grew by a big 

portion and today it has a community of international size. 

 

“The primary goals for OpenTripPlanner are: 

 Develop a complete open source multi-modal trip planner building on existing open-source trip 

planning and routing tools 

 Build a healthy development community to ensure long-term growth and support 

 Deploy working trip planning system using TriMet's datasets for use in Portland 

 Test usability and accuracy of trips planned using the new system” [1]. 

 

The OTP service enables the user to choose which type of transportation he or she wants to 

travel with. There are a set of modes to travel with integrated in the system: bus, train, bike or 

walking. There are also modes for combinations of these called transits. The user got the 

option to include wheelchair accessible trip if necessary. The software is built on a public API 

which opens up for third-party applications as well as its own included web-based interface 

[2]. 

OTP is dependent of both transit information as well as information about street network. 

The transit information comes from GTFS-feeds which mean that any agency with GTFS-

feed can be represented by OTP. The software also supports GTFS-RT which provides real 

time information such as service disruptions or delays. It also provides support for bike 

routing and walking, the information about streets, bikes and walking are provided by 

OpenStreetMap [26] which is a worldwide map including sets of data.  
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The trip planning service for bikes incorporates with a bike rental system which currently 

supports two API-plans CityBike.es [25] and Public Bike System. Considering OTP is an 

open source based platform it can be deployed and modified by anyone, the only necessity is 

a WAR supporting Server, Tomcat for instance.  

 

 

Figure 2-1 The structure of OpenTripPlanner [1] 

 

Figure 1 represents the structure of OTP and its core components; the routing engine 

consists of Graph Manager and Route Server. Narrative Engine arranges the data from the 

path and creates a readable route accessible for the client via the API. The Resources Static 

Real Time engine makes the admin able to manipulate in the already existing dataset, this 

opens up for real-time updating even though it is not yet implemented.  
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There are two different User Interfaces, the admin UI and the front-end user UI. The 

administrative UI is for updates in the graph as well as the future plans for real-time updating. 

The front-end UI is basically programs/widgets which make the actual trip-call; it can be a 

website or a third party program for instance a mobile application [1]. 

 

2.5 OneBusAway 

OneBusAway [3] is an open-source project that contains tools that increase the usability of 

public transit. OnebusAway was at first developed at the University of Washington. 

Some of the functionality in OneBusAway is designed just for the customer and some of 

them are designed for the agencies. Because all this is open-source the agencies can customize 

everything into their own product. Just as in this project. [3]. 

Here is a list of interfaces that is included in the OneBusAway project. 

 “OneBusAway Web - A variety of web interfaces for transmitting data: 

 A standard web interface to transmit data, including maps and stop pages 

with real-time info 

 Sign-mode - Same information as the standard web interface, but in a large 

format for large digital signs 

 A mobile-optimized version of the web interface for mobile browsers 

 A text-only version of the web interface for more-basic mobile browsers 

 OneBusAway REST API - A RESTful web-service that can be used to quickly write 

applications built on top of transit data. This API powers the: 

 OneBusAway iPhone mobile app 

 OneBusAway Android mobile app 

 OneBusAway Windows Phone 7 mobile app 

 OneBusAway Phone phone application for accessing real-time transit information 

 OneBusAway SMS - An SMS service for accessing real-time transit information 

 OneBusAway Sign Mode - A interface mode optimized for large public displays” [4]. 

 

These applications use raw transit data that are saved in bundles. The raw transit data is 

collected from standards like GTFS and GTFS-realtime.  
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The official website for OneBusAway is only for Seattle; however there are several more 

cities that use this system for their own public transit system. But there is some problem that 

occurs when you implement this to your own city. OneBusAway does not provide a static 

schedule in a GTFS format for your specific area, this you need to provide for OneBusAway. 

And if you want to be able to show your public transit in real time, you will have to have a 

real time tracking equipment installed on the vehicles [4]. 

 

2.5.1 Bundle 

OneBusAway uses a transit data bundle. The bundle contains all the data objects from the 

transit data agencies. The bundles are built, at minimum, from a map and a GTFS feed. This 

is something you can do yourself in the existing project. You just need a GTFS over the 

location you want to deploy OneBusAway over [5].  

 

2.5.2 Database 

By default OneBusAway uses an embedded hyper SQL database (HSQLDB) for building 

bundles and handling user information. 

The database uses hibernate and spring. Hibernate is used for database persistence and 

spring for configuring and wiring up the application modules. The procedure is that spring 

defines the beans that then will use hibernate to be automatically be implemented in the 

database. [5] [6].  

 

2.5.3 HyperSQLDatabase 

HSQLDB [28] developed from Java and is deployed on Java virtual machines (JVM). 

HSQLDB has support for the JDBC environment, which includes database access. The usage 

of HSQLDB is deployment, testing and development of database application.  

The HSQLDB gives multiple ways of access the database, for example within the user 

application or from a server application [7].  
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2.5.4 Hibernate 

Hibernate does the mapping from Java classes to database tables and from the different 

data types to SQL types. This provides a much faster development time because it will make 

data queries and data retrievals automatically. The goal with hibernate is to save the developer 

much time from data persistence-related programming tasks by removing the need to 

implement the database queries manually. But this does not mean that you cannot use SQL 

when you use hibernate; this is still a valid option [8]. 

 

 

2.6 OpenRide 

OpenRide is just like OpenTripPlanner an open-source software in except it focuses on 

ride sharing instead of trip planning. The structure of OpenRide is server and client based, 

there is a server for the provider and client for the user. The client connects via their browser 

to a mobile web page so regardless if it is a tablet, mobile or PC the service is always 

available. The user can be divided into two classes, a driver or a passenger and OpenRide 

automatically matches their routes and informs the arrangement and a meeting point that can 

connect them both in real time. Because it is reachable by portable devices such as mobiles or 

tablets anyone can offer a ride, does no matter if you are a private person or a big company. 

The OpenRide search engine is really advanced in fact it can measure a whole route and 

not just start- and end-point. This allows passengers to be picked up along the road unless it is 

outside of the drivers maximum detour distance. 

One big problem for passengers is the problem of trust. What makes you trust the driver? 

To solve this problem OpenRide provides a rating system. By matching the user profiles by a 

rating system OpenRide is able to always offer a safe ride for not only the passenger but also 

the driver [9]. 

 



 

 10 

2.7 GTFS 

GTFS is a feed that the agencies can upload, containing all their public transit information. 

The developers can then access this file and customize applications for the use of public 

transits. The GTFS-feed defines a format which includes public transportation schedules and 

related geographic information [11].  

The GTFS feed is a composed by a set of .txt files, each one of them contains different 

information about the routs. Some of these .txt files are required for building a GTFS and 

some are optional to include in the GTFS feed. 

 

 

 

Figure 2-2 The content of a GTFS-feed 
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Agency.txt 

This text file contains agency_id, agency_name, agency_url and agency_timezone. These 

once are required, except for agency_id which is optional. It also includes some more optional 

fields like agency_phone, agency_lang etc.  

If you have a GTFS feed with more than one agency it is good to have a unique id for the 

different agencies. The agency_timezone field contains in what time zone this agency is 

located. This is important for this project if you want to plan a trip over the time zones [12].  

 

Stops.txt 

The required fields in this file are stop_id, stop_name, stop_lat and stop_lon. Every stop 

has a unique id. The stop_name contains the name of the stop. Stop_lat and stop_lon contains 

the latitude and longitude for the stop to locate this on a map for example.  

This file also contains some optional fields like stop_url, zone_id and wheelchair_boarding 

[12]. 

 

Routes.txt 

This text file required fields are route_id, route_short_name, rout_long_name and 

route_type. Route_id gives the route a unique id. Route_short_name contains a short name for 

the route, for example in Karlstad we have bus lines named 1, 2, and 3 and so on.  The 

route_long_name contains the full name of the bus. This field often contains more 

information about the bus, for example bus nr 3 from Sommaro to university.  The rout_type 

is a field that contains the information about what transport type the rout contains.  

This text file also consists of some optional fields like agency_id, route_desc and 

route_color [12]. 

 

Trips.txt 

The required fields are route_id, service_id and trip_id. Route_id is represented is routs.txt 

and service_id is represented in calendar.txt. The trip_id is a unique value for the certain trip.   

This text file also contains some optional fields [12]. 
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Stop_times.txt 

The required fields are trip_id, arrival_time, departure_time, stop_id and stop_sequence. 

The trip id is obtained from trip.txt. Arrival and departure_time is the timetable for the 

specific stop. Stop_id is from the Stops.txt file and stop_sequence is is a positive number of 

the value of the specific stop in a trip. Two important fields in this file that are optional are 

pickup_type and drop_off_type. These two contains a value 0, 1, 2 or 3. This value decides if 

you need to call the agency for a bus to pick you up or drop you off, number 2. The zero is 

regular, 1 no pickup/drop off available and three is that you must coordinate with the driver to 

arrange pickup and drop off [12].  

 

Calendar.txt 

All fields in this file are required. It contains service_id, Monday, Tuesday, Wednesday, 

Thursday, Friday, Saturday, Sunday, start_date and end_date.  

The service_id contains a unique id that defines what specific dates the service is available 

for one or more routes. 

Monday contains a binary value that determines if the transportation is valid on every 

Monday during the timespan that is determend trough the start_date and end_date.  This is the 

same for every day field in this text file [12].     

 

2.7.1 GTFS-RT 

GTFS-realtime [13] is an extension to the General Transit Feed Specification (GTFS) 

which allows agencies to make real time updates. The standard supports vehicle positions, 

service alerts and trip updates. The Feed is available using HTTP and there are no limitations 

on how often it should or can be updated. 
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2.8 Web services 

 

2.8.1 XML 

XML stands for Extensible Markup Language; the language is designed for handling 

electronic publishing on large scale. It is not designed to do anything but just to carry data in a 

structured way. The tags are not predefined; instead the user defines its own tags and in that 

way also creates the structure of the data [28]. 

 

<note> 

<to>Tove</to> 

<from>Jani</from> 

<heading>Reminder</heading> 

<body>Don't forget me this weekend!</body> 

</note> 

Figure 2-3 XML code example [28] 

 

This is an example of a structure of data made in xml. As the tag names states the data is 

for a note, it has the body containing the message, a heading for describing the note as well as 

a receiver and a sender, just like a regular e-mail [28]. 

 

2.8.2 JSON 

JSON is an abbreviation for JavaScript Object Nation, it is a data-interchange format made 

for carrying and structure data does just like XML. JSON is independent of language, libraries 

and parsers for many languages exist although the most usual language for creating JSON 

objects is JavaScript [29]. 
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{ 

"note": [ 

{"to":"Tove", 

 "from":"Jani", 

 "heading":"Reminder", 

 "body":"Don’t forget me this weekend!"}  

] 

} 

Figure 2-4 JSON code example 

 

This is the same data and structure as the XML sample stated earlier, except this is in 

JSON format. It is human readable, hierarchical just like XML, the difference is that contains 

less characters and is therefore shorter which in turn makes it faster than XML [30]. 

 

2.8.3 REST API 

REST stands for REpresentational State Transfer and is an architecture built for distributed 

systems; it is resource-based and provides scalability. The resources are reachable using 

URL-requests which identify the resources. The client makes a URL-request and the server in 

turn responds with HTML, XML or JSON which represents the resource, it can be a piece of 

the database or maybe even the result of a trip plan. The respond can be of any kind of 

language and or character set such as ISO/IEC 8859-1 depending on the implementation on 

the server and the request from the client [14]. 
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2.9 Apache Tomcat 

Tomcat [16] is a piece of software developed by Apache Software Foundation and it 

implements JSP (Java Server Pages) as well as Java Servlet. It offers a web server for 

developments made in java code apart from Apache web server which is a HTTP web server 

written in C [15]. 

There are 4 different key directories in tomcat, bin, conf, logs and webapps. Bin carries all 

the scripts, startup and shutdown scripts for instance. The conf directory contains 

configuration files; the most important one is server.xml which is the core configuration file. 

The folder logs stores obviously logging files and webapps is the folder where all web 

applications should be stored [16]. 

 

2.10 Apache Maven 

Maven is an open source software in which is made to simplify java developers’ work. 

With Maven it is possible to run an instance of Tomcat without setting up a WAR-file instead 

it can be made through Maven [17]. 

The project were originally started to make it easier with the building process in Apache 

Tomcat, which it accomplished. At this point Maven simplifies a lot of work, you can create 

and start up new project in a blink of an eye. It also enables an easy way to work with several 

projects at the same time. Maven can compile multiple projects into one output file, for 

instance a WAR or a JAR file. It also includes a method for downloading essential JAR files 

for your project and it reuses these in other projects [18].  
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2.11 Summary 

In this chapter the background to the project subject of Demand Responsive Service has 

been presented as well as an introduction to the software used. Beside the software 

introduction a synopsis of the information standard for public transport schedules is also 

provided. 

In section 2.2 we present all the terminology used in the dissertation along with their 

definitions. 

Section 2.3 on the other hand embraces information about what demand responsive service 

essentially is. 

In section 2.4, 2.5 and 2.6 contains information about the already existing systems; 

OpenTripPlanner, OneBusAway and OpenRide are all systems that will affect the project in 

one way or another as well as what influence it has. 

In section 2.7 there is information about the General Transit Feed Specification, the format 

standard for public transport schedules used in the project and also some information about 

the extension of it providing real time information. 

Section number 2.8 holds information about the web services XML, JSON and a brief 

introduction to the REST-architecture. 

The second last section surrounds information about Tomcat, server used in this project 

and the last section is a bit of information about Maven, a program that compiles everything 

into a WAR file and publishes it to the tomcat server. 
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3 Design 

3.1 Introduction 

This chapter will contain a general description of the project, different possible solutions 

and thoughts about what makes one solution better than the other. It will also give a thought 

about how all different components that are going to be implemented will cooperate. 

In section 3.2 we will present a general description of the project, what are we going to 

solve and how could this be done in different ways. 

Section 3.3 is a discussion about what software that is going to be used and arguments why 

this is the right way to go. 

In section 3.4 we discuss different perspectives, how we want our solution to work. There 

will be a general perspective with a design about how the implementation will combine all 

steps; there are also sub sections for customer and agency perspective.  

Section 3.5 will be about how user profiles could be implemented in the system. It will 

contain different solutions and the pros and cons for them. 

In section 3.6 we will discuss how the demand responsive service could be solved in 

OpenTripPlanner. It will also present some thoughts about the different ways this could be 

solved. 

Section 3.7 is about how a customer could book a demand responsive service. Some 

different solutions will be mentioned and thoughts about why some are better than others.   

Section 3.8 contains thoughts about how an update could be pushed to update the graph 

that runs on the server. Why this is needed and different solutions for the problem. 

In section 3.9 will be a presentation about searching an update that is posted to the graph. 

How this could be solved and why it is needed.  
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3.2 General description of the project 

The goal is to include all demand responsive transit services in the trip planning stage. This 

could have been done with a database for every agency with their own routes that are demand 

responsive. Another solution is a program that takes care of all this so it will be more 

automated and the customers does not need a different webpage or mobile app when they 

want to travel and book trips.  

The main goal is that the OpenTripPlanner includes all demand responsive transit services 

already in the planning stage. When the costumer plans a trip involving a demand responsive 

service an alternative to book that specific route will be displayed. When the customer has 

sent a booking mail to the agency, the agency will be able to make an update to the graph and 

send a confirmation email to the customer.  

With this solution the customer does not have to call the agency when he or she needs to 

book a demand responsive service instead be able to do this with your computer and 

hopefully in the future also with your mobile device. 

3.3 Choice of software 

The task we faced during this project is to simplify the way that the customer can book a 

demand responsive service. This could have been done in some different ways.  

One way to look at this could be to do just one webpage with a database containing the 

routes that are demand responsive. But this would not include demand responsive services in 

the whole project, which is to make a program that allows the user to plan a whole trip.  

The plan for this project was to use open source programs. Because writing a planner from 

scratch simply takes too long time to implement and ITRACT does not have all this time until 

the deadline of the project. The two open source programs were introduced OneBusAway and 

OpenTripPlanner.  

OneBusAway was needed because of the built in user database that ITRACT wanted to 

have and OneBusAway also includes real-time updates with GTFS real-time. The user 

database needed some changes such as reputation, for carpooling profiles. The problem was 

that the database was hard to manipulate, not to add lines in the database, but to show it in the 

way that was wanted.  

A few weeks in the students in Hanze found another open source program called 

OpenRide.  
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This software already had the perfect user profile database that was desired for this type of 

project. This led to less functionality needed from OneBusAway and because it consumes a 

lot of resources, OneBusAway was more or less cut off. 

Left were now OpenTripPlanner and OpenRide. The benefit of OpenTripPlanner is that it 

is already a complete trip planner. The only thing needed to be implemented was support for 

demand responsive service. 

3.4 Perspectives 

OpenTripPlanner
Server

Customer

Webservice APIBooking page

OpenTripPlanner

Graph

Agency Admin webpage

 

Figure 3-1 General overview 

 

The picture above is a general overview of the system as a whole. First of the 

OpenTripPlanner has to build a graph; this is done by a class called GraphBuilder. The 

GraphBuilder takes the GTFS-feed and builds a graph based upon that data. The 

OpenTripPlanner server then loads the graph into memory while starting up. 

Once the graph is loaded the server hosts a web service in form of an API and deploys a 

website for trip planning that uses the API for its calculations.  
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When the customer then plans a trip OpenTripPlanner will return a complete trip generated 

by the API, this trip will then include if a route is of demand responsive type or not. 

The customer will be able to book the route after planning a trip if the trip contains a route 

that is a demand responsive transit service.  

The customer then books this trip and the agency will automatically receive an email with 

the details about the route and the person who wants to travel. 

At this time the agency will have the option to update the graph with alerts about the 

booked bus and then send a confirmation mail to the customer that will guarantee the 

customer that the service will be available.  
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3.4.1 The customers perspective 

 

Plan a trip

Generated trip
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Figure 3-3-2 Customers perspective 

 

Step 1. 

The customer plans a trip in with OpenTripPlanner.  

Step 2. 

OpenTripPlanner generates the desired trip. 
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Step 3. 

When OpenTripPlaner have generated a trip it will return this trip to the customer user 

interface. 

Step 4. 

The user interface displays the planned trip to the costumer.  

Step 5. 

If any route is a demand responsive transit the user will be displayed a book link. 

Step 6. 

The system takes care of all the information about this route. 

Step 7. 

The system returns a webpage for booking this route with all necessary information in the 

parameters. 

Step 8. 

The user will be displayed a page where he adds his personal information. 

Step 9. 

When everything is filled in the customer confirms the booking with sending the email to 

the agency. 

Step 10. 

The email is received at the agency. 

Step 11. 

When everything is done at the agency side, they will send a confirmation email. 

The customer receives the confirmation email and now knows that the route is booked. 
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3.4.2 The agencies perspective 

E-mail: Someone wants to book

Update: The vehicle is booked

Send confirmation mail to 
customer

System Agency

1

2

3

4

5

6

 

Figure 3-3-3 Agency perspective 

 

Step 1. 

 A customer wants to book a demand responsive transit.  

Step 2. 

The agency receives a booking mail with all information about the route and the person 

who wants to book this route.  

Step 3. 

The mail includes a link to the update page. When the agency gets to this page they just 

need to confirm with username and password to add this update.  

Step 4. 

The system updates the graph with the new update. 
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3.5 User Profiles 

 

For this part of this project user profiles are needed to secure that the bookings are serious, 

the whole ITRACT project needs this as well for the ridesharing part that is going to be 

implemented in this system.  

OneBusAway has a user database but it does not contain all the information that is needed 

for this project. What needs to be added is a rating logic together with more specified personal 

information such as e-mail address, all this has to be implemented for the ridesharing part to 

work. Because OneBusAway uses spring the database will automatically become extended 

when new properties with get- and set-methods are added. 

Another solution to the problem is creating a new MySQL-database from scratch. Since 

not a huge database system is needed, it is just a user profile database. In this case it might 

save some time in contrast to modification of an already exciting database.  
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3.6 Distinguish a demand responsive service form regular services 

 

 

OpenTripPlanner
Server

Webservice APIOpenTripPlanner

Graph

 

Figure 3-3-4 Overview over the communication within the system 

 

At first OpenTripPlanner did not take demand responsive service into consideration, there 

were no way to tell if the bus where a regular bus or based on demand responsive service. 

What was realized is that the GTFS-standard however supports it and since the 

OpenTripPlanner contains all information provided by the GTFS-feed the pickup type 

somehow needed to be returned for a given stop. 

An extension of the API was necessary, the next question was in what API call. There was 

two API calls eligible for this extension, the first one was StopsNearPoint which basically 

returns data about all stops close to a given point on the map. The other one was the Plan 

which is the API call used for planning a whole trip. 

In the end the Plan call became the call of choice, the reason for that was essentially 

because the pickup type is really important and it has to be returned every time a new trip is 

planned, the StopsNearPoint call does not have to be called each time a new trip is generated 

and therefore the choice was not that difficult. 
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3.7 Booking an demand responsive transit service 

 

When a customer has planned a trip that involves a demand responsive transit service the 

customer should in some way be able to book this route.  

The best solution would be that the agency gets an email with all the details about the route 

and some crucial information about the customer. This information could for example be 

name, phone number and email address.  

One way to do this is to force the customers standard email client to open and then let the 

customer type all the information needed. A form could be provided for the customer to copy 

and paste to the mail and then add his personal information after. The benefit of this is that we 

do not need a SMTP-server up and running. The drawbacks are that not everyone has their 

standard email client configured and there is no way to control what the customer writes in 

the mail. This could lead to a lot of emails with misleading information and unserious 

bookings of routes.  

To control the input an email webpage could be built containing fields for all the 

information that is needed to book the route. The benefit is that the input can be controlled 

and it would be much more user friendly this way. Now there must be a SMTP-server that 

sends an email to the agency, without authentication from the sender.  

The best solution would be that when the customer wants to book a demand responsive 

transit service the customer would be sent to the agencies own webpage. Then they could 

control all information that they want from the customer and the specific route. All agencies 

have different standards of payment and how long before departure they demand responsive 

service should be booked and this is hard to implement in just one webpage. 

The way that seems to be the easiest and best way to go is to build a webpage that can act 

as a template of how the different agencies could solve this if they want. In this page there 

will be all the necessary system calls that are needed for this to work as easily as it could be.  

The template web site will hold the crucial JavaScript’s that connects to the 

OpenTripPlanner and get all the information that is needed to further book the route and then 

also for the agency to add that the bus is indeed booked in the graph. 
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3.8 Graph update 

 

The next thing in line is to show that the bus in reality is booked, this utility is not 

necessary for every company and the reason for that is sometimes or in fact most of the times, 

the company still needs to know how many consumers there is for one particular bus and 

therefore every customer has to book each time they need the service. There were several 

alternative approaches discussed in order to solve this. 

One of the solutions that were discussed was to use GTFS-RT and provide the system with 

real time alerts via an uploaded GTFS-RT feed. This solution is the most future proof, another 

advantage of using GTFS-RT is that the graph can be set to update in any time span, every 30 

seconds for instance. This is useful because if something happens with the server, patches will 

be applied again 30 seconds or whatever time specified after the startup.  
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Figure 3-5 GTFS-RT Updater 

 

Figure 3-5 is a general description on how the GTFS Real-time updates are done. The 

OpenTripPlanner server starts a thread and its single purpose is to handle the GTFS-RT 

update. Every 5
 
minutes by default the thread then pulls a GTFS-RT feed from the server 

hosted by the agency and then calls the GraphService which in turn updates the graph. 

 Although this solution comes with a lot of advantages it also is the most expensive one in 

terms of time. Because of the limit in time, the GTFS-RT approach had to be set aside for this 

project. 
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The other two solutions were using an API-call built in OpenTripPlanner called patcher; 

this call applies an alert to a trip, a stop or even a route depending on how it is invoked. The 

alert will be applied just like GTFS-RT except it is via the API. Disadvantages with this 

method are that if something happens with the tomcat server the patches have to be reapplied, 

this does not occur automatically as with GTFS-RT. Another disadvantage is that it is quite 

difficult to set up the call because of the security put in to it. The advantages however are that 

it is far less time consuming; also once it is set up, it works forever, but so does GTFS-RT. 

Due to the time limit this solution became the only solution. The solution however comes 

with two paths. The alert could be applied automatically when the booking mail is sent by the 

consumer or the agency has to apply it manually. The question is essentially, do every 

customer have to book or is only one customer enough and each other person can board the 

bus just like it is a regular one? The answer where the agency has to apply the alert manually 

actually solves both of these problems because either the agency want everyone to book their 

busses and they do not patch or they decide to patch and one customer for booking is enough. 

 

 

OpenTripPlanner
Server

Webservice APIAdmin webpage

Graph

 

Figure 3-6 Overview admin webpage communication 

 

Above is the structure of how the page for patching and also searching for a patch 

communicates, it is just a regular webpage making API calls which returns data from the 

loaded graph. Although unlike most of the API calls the patcher call actually adds data into 

the graph instead of just getting data; this makes the patcher API sort of unique is also 

indicates that the call needs some kind of security so that not everyone is able to add data into 

the graph. This is done by the OpenTripPlanned by WSS (Web Service Security), a specific 

header passed with the call for authentication. 
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3.9 Search alert 

 

When an update to the graph is added, there should be some sort of way to check if this 

update is up and running on the graph that is deployed on the server. This could be managed 

with a search patch webpage. The thought behind this is that the agency should have some 

kind of way to keep track of if the route, stop or trip is booked and what date and time the 

patch is applied for. 

OpenTripPlanner have two different API calls for checking if there is a patch applied. One 

is called routePatches and returns patches for a certain route and the other one is called 

stopPatches and instead returns patches for a specific stop. These API calls made it quite easy 

to make a prototype webpage with a JavaScript calling the API for patches with a route id or a 

stop id as parameter. However there is no API call to check updates to a certain trip. An 

Extension to the API has to be done so it takes the trip id in to consideration and return all 

alerts applied to a trip. 
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3.10 Summary 

Chapter 3 explained a general description of this project. It presented all problems that 

this project brought to the table and a design of how this could be solved using the open 

source projects OpenTripPlanner and OneBusAway.  

In section 3.2 a general description was presented. Information about what is going to 

be done in this project and a little about how this could be solved at a general point of view. 

In section 3.3 we discussed why OpenTripPlanner and OneBusAway are used in this 

project and the benefits of using these two open source projects. 

Section 3.4 is an introduction to how everything should be composed together. It 

contains a view from the customer’s perspective and a view from the agencies perspective. 

Section 3.5 describes how user profiles could be implemented in the system, the 

different solutions and thoughts about them. A solution based on OneBusAway were 

presented and one solution that are based on making a database from scratch. 

Section 3.6 contains information about how demand responsive services could be 

included in the open source project OpenTripPlanner. It presented thoughts about the pros and 

cons with each solution and finally the reason why we choose to solve this problem the way 

we did. 

In section 3.7 the subject was how a customer should be able to book a demand 

responsive service. It presented different ways to solve this, and also the upsides and 

downsides with each solution. It also includes a description about why the existing solution 

only is a template. 

 Section 3.8 discussed how an update could be added to the graph that runs on the server. 

Other things that also were discussed were why this is needed. 

Section 3.9 contained information about a solution how the agency could be able to search 

for an update in the graph. We discuss why this is important. 
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4 Implementation 

4.1 Introduction 

This chapter will contain information about how everything was implemented, there will 

be some code examples and discussion about what the code does. There will be some 

explaining about the structure of the system and the data transfers that will occur.  

Section 4.2 will explain the implementation of user profiles. It will give a brief explanation 

about why the end result was not as expected. 

In section 4.3 implementation of demand responsive services will be explained. There will 

be some code examples and discussion about what parameters that is essential to make this 

work. 

Section 4.4 will explain the booking stage of the system. There will be code examples and 

discussions about the parameters that are needed to be passed on to further stages in this 

system. 

In section 4.5 the implementation of the graph updater is discussed. There will be code 

examples of needed API calls and a brief explanation of the webpage. 

Section 4.6 will contain comments about the implementation of the function that allows the 

agencies to search if there is an update deployed to the graph. There will also be a short 

description of the webpage that allows this function. 
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4.2 User profiles 

For the ride sharing part in the ITRACT project a user database is needed. Since 

OneBusAway has a user database, the thoughts were to improve this with tables and fields 

including rating and more personal information.  

Since OneBusAway uses spring and hibernate it auto generates the fields just from creating 

a property in the class with get and set methods. This was added with no problem. 

private int rating = 0; 

 

public void increaseRating(){ 

this.rating++; 

} 

public void decreaseRating(){ 

this.rating--; 

} 

public int getRating(){ 

return rating; 

} 

Figure 4-1 Adding rating properties to OneBusAway database 

 

The code above shows how a property to the database is implemented, this property is 

rating. Two functions were added, one for decreasing and one for increasing the rating. 

Half way through the implementation, a discussion in the ITRACT development group 

started, maybe we do not need OneBusAway at all. The plan then was to extract the database 

from OneBusAway and implement it to the final product. Since the database is not that 

complex we decided to build a new database from scratch, that would save a lot of time and 

also be easier and a better solution.  
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However some days after this decision the group in Hanze found another open source 

project called OpenRide. This had all the basic functionality that was needed for the ride 

sharing part and it also contained a fully working user database with all information needed 

for the project. At this point in time the building block for user profiles was assigned to the 

students in Hanze responsible for OpenRide. 

 

4.3 Demand responsive 

 

The plan API call which is called whenever a trip is planned is created by a class called 

PlanGenerator.java. This class creates all steps called legs which includes all routes and stops 

and connects them together forming a complete trip. The pickup type only touches the stops 

and all the stops in this class are called Places which are created by a function called 

makePlace, therefore the makePlace function is the target of choice in terms of adding the 

extension. 

 

private Place makePlace(State state, String name, boolean time)  

{ 

        …             

       if(backEdge instanceof TablePatternEdge){ 

             TableTripPattern pattern = ((TablePatternEdge)backEdge).getPattern(); 

                place.pickupType = pattern.getBoardType(0); 

            } 

} 

Figure 4-2 the additions to the method makePlace 

 

The code above is the extension of the plan API-call; what the function does is basically 

creating a stop and gives it properties, this function will therefore run several times when a 

new trip is generated.  
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The addition of this code will assign a pickup type to the stop or place as it is called in the 

code. The pickup type from the GTFS feed will then be returned from the API just like all 

other information about the stop, for instance the stop id and the name of the stop. 

Next step is to change the UI depending on if the bus actually is based on demand. The UI 

is created by a set of JavaScript files and the file responsible for printing all the information 

about the trip is called Templates.js 

 

'<tpl if="pickupTypeFrom == 2 || pickupTypeTo == 2">' 

        '<span>' 

                + this.locale.labels.pickup_msg 

                + '<a href=" {agencyFareUrl}?tripId{tripId} 

                + &from={fromName}&to={toName}&startTime={startTime} 

                + &endTime={endTime}" target="#" title="">Book trip</a>. 

        </span>' 

'</tpl>' 

Figure 4-3 The addition to the User Interface 

 

This is the additions made inside the Templates.js file, it basically checks whether the 

pickup type is 2 or not. In case it equals number 2 an additional text with a link to the booking 

page is created. This link contains parameters about the trip which are passed on to the 

booking page for easier registration of the booking demand. 

 

4.4 Booking 

The booking page is just like the UI for OpenTripPlanner made with JavaScript and also 

some HTML. The page reads all the parameters posted by the booking link from 

OpenTripPlanner and auto-fills all the fields on the booking page. When the customer then 

presses submit, the JavaScript reads all fields which in this case are all the parameters and 

generates an email based upon this information.  
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Because the booking page is just a prototype the email is not send anywhere, instead it is 

just printed below the booking button. For the email to work it has to be implemented by the 

agency in order to include their SMTP server. However a JSP web page has been created and 

tested with a free SMTP server from Google used by Gmail and that worked exceptionally 

well. 

 

Function sendEmail() 

begin 

 Read all parameters 

 Create link with parameters 

  

Make email with all data 

Send mail 

end 

Figure 4-4 Pseudo code for the emailing function 

 

The pseudo code above briefly describes how the function for emailing works, the 

JavaScript reads all the parameters passed by the OpenTripPlanner UI including the 

customer’s name, phone number and email. The email then is generated with this information 

as well as the information about the trip; the function creates a link to the graph updating page 

in the bottom of the email including parameters with all the information for the agency to 

update the graph. The email is now complete and ready to send to the agency. 

 

4.5 Graph update 

Updating the graph is made by an API call called patch, the function it is located in the 

class patcher.java. What the function does is it consumes a XML or JSON object called 

PatchSet which essentially is a set of patches and applies it to the graph, if all patches are 

successfully applied the API call returns the HTTP status message 200 which is “OK” 

otherwise  400 “Bad Request” will be returned. 

 This is done with a jQuery.ajax request and since the API call is based on the HTTP 

method POST and not therefore does not get data but instead modifies it. The call requires 

Authentication; the authentication is done by passing a WSSE header with the call.
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    headers: { 

      'X-WSSE' : generateWSSEHeader(this.username, this.password), 

      'Authorization' : 'WSSE profile="UsernameToken"', 

      'Content-type' : 'application/xml' 

    }, 

Figure 4-5 WSSE header example 

 

Above is an example of how a WSSE header can look like. A WSSE header is generated 

by the generateWSSEHeader-function by passing a username and password; it then encrypts 

all information and places a timestamp to it. Then on the server side it gets decrypted and 

verified, if either username or password is wrong the API call will return the HTML status 

message 401 which is “Unauthorized”. 

The jQuery data includes the PatchSet as mentioned before; the PatchSet then holds a start- 

and end-time, a trip id and a note. The note is the description of the Alert and the trip id 

represents the trip in which the alert should be applied to in the patcher class. 

The graph update page then includes forms for all this information, the start-time, end-time 

and trip id is passed by the link and its parameters in the mail, the username, password and 

note however is filled in and completed by the agency. 

 

var otp = new Otp(username, password);  

otp.createRouteNotePatch("Sweden", tripId, note, start-60, end, otp, otp.createdRouteNote); 

Figure 4-6 Submit the patch 

 

When the agency hit the button for submitting the patch all information in the formulary 

gets stored and a new Otp-object in the JavaScript is created based on the username and 

password registered in the forms. The function for creating the PatchSet with the right trip id, 

note and timestamps is then called, the API call gets queried and hopefully a success message 

is registered. 
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4.6 Search update 

The OpenTripPlanner API includes two calls for returning all alerts to a given stop or 

route, however there is no API calls for returning alerts applied to a trip. This project will 

only embrace alerts patched to a given trip and therefore an API call for returning alerts 

applied to a trip had to be made. 

 

    @GET 

    @Path("/tripPatches") 

    @Produces({ MediaType.APPLICATION_JSON, MediaType.APPLICATION_XML, MediaType.TEXT_XML }) 

    public PatchResponse getTripPatches(@QueryParam("agency") String agency, 

    @QueryParam("id") String id) throws JSONException {  

        PatchResponse response = new PatchResponse(); 

        Collection<Patch> patches = patchservice.getTripPatches(new AgencyAndId(agency, id)); 

        for (Patch patch : patches) { response.addPatch(patch); } 

        return response; 

    } 

Figure 4-7 API call for alerts applied to a trip 

 

The API call for trip alerts is essentially the same as for stops and routs except it is a 

separate ArrayList containing alerts only for trips just like the API calls for stops and routs 

got an ArrayList for holding stop- and route-alerts. The API call takes the name of the graph 

as well as the trip id as parameters in and adds all patches for that specific trip to the response 

and finally returns the response. 

The webpage calling this API contains one search box where a trip id can be searched for, 

in case there is any patches associated to that trip, all patches will be stated in a regular table 

under the search button. The table will contain the alerts message as well as the alerts 

timestamps, the start- and end-time that is. 
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4.7 Summary 

This chapter contained the information about how everything was implemented in our 

system. There were explanations about the code and parameters that were needed to be able to 

solve the problem of demand responsive service in OpenTripPlanner. 

Section 4.3 explained how the implementation of user profiles was done. It also showed 

why the end result was not as expected. 

In section 4.3 we explained how the problem was solved regarding demand responsive 

service in OpenTripPlanner. There were examples from the code and discussion about what 

parameters that was necessary to solve this. 

Section 4.4 explained how the implementation of booking was implemented to the system. 

There was a code example of the parameters and the thoughts about the web solution that was 

implemented. 

In section 4.5 we discussed the implementation of the web solution for updating the graph. 

We showed code examples of API calls and the implementation of the webpage. 

Section 4.6 was about the implementation of the function that allows the agency to search 

if there is an update deployed on the graph. There were also a walkthrough of the web 

solution that was implemented. 
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5 Results 

5.1 Introduction 

This chapter will present the result of our project, the time spent and the problems we 

encountered. 

The 5.2 section is about the ability to tell if the buss is demand responsive or not and a 

picture of how a demand responsive bus will be represented by the UI. 

Section 5.3 states the results of the booking page and all UI that the customer will 

encounter 

In section 5.4 we address all results that will concern agencies that want the ability of 

demand responsive transit service. 

Section 5.5 mentions the expected time spent and the actual time spent in the project and 

section 5.6 will contain all encounters of problems and how they were solved. 

 

5.2 Demand responsive 

Our first three weeks of the project were basically the learning curve; we installed 

OpenTripPlanner and OneBusAway and started studying the structure of them as well as 

checking out the code behind them. The goal was to create a solution for demand responsive 

service as well as implementing the capability to update the graph with alerts. 

First problem we addressed was the ability to distinguish busses based on demand 

responsive service as opposed to regular busses and services. We then implemented the 

function to import the pickup type form the GTFS feed. With the pickup type we were able to 

design the UI accordingly to the pickup type. 
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Figure 5-5-1 Demand responsive UI 

 

The picture above illustrates an example of a trip including a bus based on demand 

responsive service. If the customer plans a trip containing a demand responsive bus the 

additional information about the bus in form of the sentence in the bottom of that particular 

bus, in this case bus 913 to Takene Karlstad.  

The additional sentence also incorporates a link in which takes the customer to a booking 

page based on a field called “agency_fare_url” in the GTFS-feed. The link will also pass all 

parameters required for the booking part, for instance trip id, from what place, destination and 

timestamps. 

 

5.3 Customer 

The system now contains a template-webpage. This webpage uses a JavaScript to access 

the necessary fields that the customer needs to fill. Since there would be very hard to produce 

a fully working booking page for a lot of different agencies the decision was made that this 

will only work as a template.  
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Figure 5-2 Booking page plus mail 

 

The picture above show how the template looks. It contains the fields that are necessary to 

make a booking demand. Since it is a template the agencies can of course change this based 

on their demands. The important information about the trip are not shown and can therefore 

not be changed for security purpose, instead the JavaScript handles those parameters. Under 

the form is an email stated this is just for demo purpose, with the use of SMTP server the 

exact same email will be sent to the agency instead of printed on the webpage. The email 

contains all information about the booking and it has a link at the end of it that will take the 

agency to the alert patching page. 
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5.4 Agency 

After implementing demand responsive service and the booking page it was finally time to 

deal with the patching of alerts. We found out that the OpenTripPlanner API already had a 

call for patching the graph, but because it was a call designed for modifying data it was 

password protected and the security was done with WSS. After some research we managed to 

create a new account by adjusting the secutiry-application-context.xml file in the API web 

app. We then managed to create a proper API call and got success as response from 

OpenTripPlanner.  

 

 

Figure 5-3 Website for patching the graph 
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Above is the prototype web page we came up with for the patching. It reads the trip id and 

dates as in parameters when the agency hit the patching link in the mail. The agency can then 

input whatever message they want the alert to have and finally authenticate with their 

username and password. 

We tested all sorts of calls and got the success message from OpenTripPlanner, but no 

alerts seemed to appear in the UI. After some investigation we found out that the patch were 

missing a start- and end-time and after we gave it time stamps it started to appear in the UI. 

 

 

 

Figure 5-4 User Interface: Alerts 
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This screen-shot demonstrates the result of a patched trip. An alert is applied to bus 

number 913, containing a message constructed by the agency in the patching web page. The 

alert will only show up at this bus with these timestamps only, the same bus but different 

timestamps will not contain the alert. 

By showing this message the customer does not have to book the bus, however it is 

possible to write whatever message which gives the potential to write alerts not just for 

booked buses but other kind of alerts also, the bus is cancelled for instance. 

Now when patches in form of alerts can be successfully applied we decided a way to see if 

patches were applied was necessary. Therefore the purpose of the search patch web page is 

that the agency should be able to see all patches made to a specific trip.  

 

 

Figure 5-5 Search web page 
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The picture shows how the search patch web page looks. The agency types the id of a trip 

and all patches made to that trip become stated in form of a table. If there are any patches the 

agency will see the message of the patch as well as the start- and end-time of it. The web page 

is made so that patches for stops and routes can be states as well with a small change in the 

API call in the code. 

 

5.4 Time 

The writing part was good planned, but not that well followed. We had a demo including a 

small presentation in the end of April and because of that we had to give all time to produce a 

working product. The final weeks however became all about writing and document 

everything that was done. After reviewing the documentation about how much time we spent 

on the project including writing, designing and implementing we had surprisingly more hours 

spent in writing the thesis than we thought. 

 

 

 

Figure 5-6 Percentage of total project time spent 

 

  

As figure 5-4 states around 40 percent of the time was spend writing the report and about 

60 percent spent in the project, these numbers are actually really close to our time predictions 

in the beginning of the project.  
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ch. 2 

  

   
ch. 3, 4, 5, 6, 1 

Figure 5-7 Timetable thesis 

 

The yellow fields above shows how we planned our writing part of this desertion and the 

red fields show how we actually spent our time writing.  

The table below only has yellow fields and that is because the coding part went exactly as 

we planned. It did need our whole attention so the writing had to be put on hold. What we 

could have done to prevent this was probably better distribution of time. But if we had tried to 

write more during our time writing the program it could have had a negative impact on the 

final result of our project.  

 

jan feb mar Apr may 

 
understanding 

   

  
design 

  

  
Implementation 

 

    
testing 

Figure 5-8 Timetable project 
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5.5 Problems 

We had several problems along the way, some small once and some bigger. The big 

problems were to resolve the pickup type from the GTFS and into OpenTripPlanner, finding 

an SMTP server that did not need authentication from the sender and the last problem was 

adding an update and have it shown in the user interface of OpenTripPlanner.  

At first we could not tell if OpenTripPlanner even read the pickup type field from the 

GTFS feed. The great lack of documentation of OpenTripPlanner did not make this easier to 

solve. We tried to ask questions to the development group, but they did not answer. After 

some hard studying of the code and reading definitions of classes we finally found where 

fields for the stops were added. Pickup type were missing, but fortunately not that hard to 

implement.  

An SMTP server was something we thought would be nice to have. It would have 

completed our template for the booking page, but the time was not there to set up one and the 

once that was available to use did all need authentication to send an email. But not having a 

working SMTP server is not something that we think will hurt the product. The booking page 

will eventually be on the agencies sites and almost every company now days have their own 

SMTP server, the message to the agency that the customer wants to book a trip can of course 

be solved in a different way.  

We also struggled with the patch web service call mostly cause of bad documentation on 

OpenTripPlanners side. There were no documentation about the WSSE authentication at all, 

presented were only a website showing the data and structure the call requires. We managed 

to create a legit WSSE header for the authentication but now the patch did not show up in the 

UI for some reason. We dug into the code and found out that the alert did not have a start- and 

end-time. Of course this was not documented, but as soon as we found out that we missed 

time stamps and added a set of times the alerts showed up. This problem which actually was 

pretty easy to fix took us about a week to find which is not optimal at all. 
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6 Conclusions 

5.6 Project evaluation 

At first the directives of what we were going to develop were somewhat split. We had 

demand responsive services, user profiles and carpooling on our hands. Carpooling was 

dropped before we had a chance to start working on it and user profiles were dropped at a 

later stage of the project. All this were very confusing for us.  

In the beginning of this project we thought our amount of time would lack in order to 

complete the project. We had two big open source projects that we were going to further 

develop into a complete product that should contain user profiles and demand responsive 

services which the costumer could book and the agency could add data to the graph. 

You could probably think that when user profiles were dropped from our hands and the 

whole OneBusAway project was cut off, we were pleased. But then we had already put in 

some hard work into that part. It was a relief that we now only could focus on demand 

responsive services, but a lot of time was lost into pretty much nothing. 

After all we delivered a working product that contains what we were supposed to do from 

the beginning. We have automated the way that demand responsive transit can be handled.  

We have had quite a few feelings over this project, some confusion and frustration when 

not knowing exactly what to do and how to solve the different problems and then pleasure and 

joy when we passed any milestones. 

The project has been very fun overall and we have met a lot of new people. In the 

beginning we thought that we did not have the knowledge to get everything together, but in 

the end we feel proud about our self and what we have accomplished.  
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5.7 Further development 

First off, future projects should really consider using GTFS-RT when applying alerts and 

or updates. The reason for this is that GTFS-RT can contain Trip updates, vehicle positions 

and alerts instead of just alerts as the patch API call only supports. With GTFS-RT there is 

also possible to remove an alert by modifying the real-time feed. There is also a lot of security 

in GTFS-RT because the server is configured to pull a GTFS-RT feed from a URL and that 

URL only. 

Another development that can and should be done in further development is making sure 

that the agency places their URL for booking and or payment in the agency_fair_url field in 

the GTFS-feed in case they want the function of booking to occur. 

 

 

5.8 Conclusions 

This project has not just helped both of us become better at programming but we have also 

become better at independent work. We have extended our skills in Java, JavaScript and also 

some HTML and CSS which will be useful in the future. The only guidance we were given 

was the weekly meetings with Andreas Kassler and ITRACT aside from that everything were 

independent work. We both think this kind of experience reflects how most companies work 

and it will benefit us greatly in future business life. 
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A Appendix 

A.1 Mail.jsp 

 

<%@ page contentType="text/html; charset=UTF-8" pageEncoding="UTF-8"  session="true"%> 

<%@ page import="java.util.*" %> 

<%@ page import="javax.mail.*" %> 

<%@ page import="javax.mail.internet.*" %> 

<%@ page import="com.sun.mail.smtp.*" %> 

  

<% 

String host = "localhost"; 

String to = "to@somemail.com"; 

String from = "from@somemail.com"; 

String subject = "subject"; 

String messageText = "body"; 

boolean sessionDebug = false; 

// Create some properties and get the default Session. 

 

Properties props = System.getProperties(); 

props.put("mail.host", host); 

props.put("mail.transport.protocol", "smtp"); 

Session mailSession = Session.getDefaultInstance(props, null); 

  

// Set debug on the Session 

// Passing false will not echo debug info, and passing True will. 

  

mailSession.setDebug(sessionDebug); 

  

// Instantiate a new MimeMessage and fill it with the 

// required information. 

  

Message msg = new MimeMessage(mailSession); 

msg.setFrom(new InternetAddress(from)); 
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InternetAddress[] address = {new InternetAddress(to)}; 

msg.setRecipients(Message.RecipientType.TO, address); 

msg.setSubject(subject); 

msg.setSentDate(new Date()); 

msg.setText(messageText); 

  

// Hand the message to the default transport service 

// for delivery. 

  

Transport.send(msg); 

out.println("Mail was sent to " + to); 

out.println(" from " + from); 

out.println(" using host " + host + "."); 

%> 

 


