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Executive Summary 
This deliverable comes as a supporting document to the actual mobile application developed in the 
context of Task 3.2: Mobile Aggregated Planning and Control Services of WP3 of GET Service 
Project. The document provides guidelines on how the application is installed and used and gives 
an impression of how application’s UI looks like by including a set of screenshots. Moreover, 
information is given regarding the implementation of the underlined functionalities. This is combined 
with a description of the basic classes and components realized for that scope. Finally, the 
document is concluded by providing basic information on the communication and security features 
of the application as well as a description of the next steps.   
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1 Introduction 
 
This deliverable presents the mobile aggregated planning and control service applications and the 
major principle behind. As the deliverable’s nature is Prototype this document is also combined with 
actual application. This section provides the background to this deliverable, by presenting the goal 
of the project as a whole, the goal of the work package of which the deliverable is a part, and the 
goal of the deliverable itself. Finally, it presents the structure of the remainder of the deliverable. 

1.1 Project Goal 
 
The GET Service platform provides transportation planners with the means to plan transportation 
routes more efficiently and to respond quickly to unexpected events during transportation. To this 
end, it connects to existing transportation management systems and improves on their performance 
by enabling sharing of selected information between transportation partners, logistics service 
providers and authorities. In particular, the GET Service Platform consists of components that: (i) 
enable aggregation of information from the raw data that is shared between partners and 
transportation information providers; (ii) facilitate planning and re-planning of transportation based 
on that real-time information; and (iii) facilitate real-time monitoring and control of transportation, as 
it is being carried out by own resources and partner resources. By providing this functionality, the 
GET Service platform aims to reduce the number of empty miles that is driven, improve the modal 
split, and reduce transportation times and slack, as well as response times to unexpected events 
during transportation. Thus, it reduces CO2 emissions and improves efficiency. 

1.2 Work Package Goal 
 
The main goal of WP3 is the development of the end-user applications. More specifically, this 
involves the development of the PC-based transportation planning and control application and the 
development of the mobile control application. The first one concerns the duties and work carried 
out from the planner and the latter is going to be used by the truck drivers in order to support their 
work and interact with the GET Service Platform.  
 
WP3 is responsible for visualizing the information produced by the GET Service core and extensive 
Platform to the corresponding users (planners and truck drivers). It will create the relevant points of 
interaction between the users and the system. Thus, the work that is being carried out within this 
work package is strongly connected with the progress and output of WP2, WP5, WP6, and WP7.    

1.3 Deliverable Goal 
 
The goal of this deliverable is to specify the first prototype of the mobile aggregated route planning 
and control services. It is the output of the work in Task 3.2 and the result will be a mobile 
application that will be a part of the first integrated prototype due to M24 of the project. Although the 
nature of this deliverable is a prototype, this document includes also design and implementation 
details. This is done to link the work taking place in Task 3.2 and WP3 in general with the output of 
WP2 and more specifically of Task 2.2 (definition of the system architecture).     

1.4 Deliverable Structure 
The deliverable is divided into the following sections: 

• Section 2 - Using the Mobile Application: This section is a user manual presenting how to 
use the mobile application. It includes a detailed description of application’s user interface 
(UI) including relevant screenshots. 

• Section 3 - Mobile Application Design: This section describes the basic concepts of the 
application design, including a description of the corresponding use cases and a 
presentation of the mobile application architecture, its components and their functionalities.  
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• Section 4 - Implementation Information: This section includes details relevant to the 
implementation of the application. It is more technical and presents programming info 
(classes and technology description). 

• Section 5 - Testing and Performance of the Mobile Application: This section describes the 
major tests run for testing the correct behaviour and performance of the mobile application.  

• Section 6 - Security and Communication Issues: This section presents the basic security 
mechanisms implemented for ensuring safety and describes various communication issues 
that the mobile application handles. 

• Section 7 - Conclusions and Next Steps: This is the final section of the deliverable. As the 
current deliverable concerns the first application prototype, the next steps towards the 
second prototype and their integration to the GET Service system are defined.   
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2 Using the Mobile Application 
The mobile application is meant to be used by truck drivers executing various trips for transportation 
of goods. This application will be their point of interaction with the GET Service Platform enabling to 
send and receive data relevant to their assigned tasks. The UI1 design was based on previous 
experience and common practices followed in the development of smartphone applications as well 
as the goal of adopting a unified approach with the other GET Service presentation elements like 
the web-site (getservice-project.eu) and the project’s leaflet. Of course, the design procedure is 
continuous and the current UI is expected to be improved based on the feedback received by the 
users (see Section 7).  

2.1 Installing the Mobile Application 
The file format of the installation file is .apk. For installing the application to the tablet follow the 
steps below: 

• Download the installation file to your PC from: https://git.exus.co.uk/GetService.apk2  
• Make sure that the tablet (either internal or SD card) has enough memory (around 5Mb) 
• Connect the tablet to the PC (use mini USB Cable) 
• Transfer the .apk file from the PC to the tablet 
• Safely disconnect the tablet from the PC 
• Install the .apk via the file manager application of the tablet,  
• The installation is completed 

 
The minimum tablet requirements concerning the application are: 

• Android version higher than 4.03 
• Google Play4 Installed 
• GPS 
• GSM5 Support (the tablet should have an IMEI)   

2.2 Navigating the mobile application 
When opening the application for the first time the login screen appears (Figure 1). In order to login 
successfully an account with the corresponding credentials should be registered to the Passport 
Manager of GET Service Platform. If this is not the case, first the registration phase should take 
place. In order to perform this, a registration form is available (Figure 2). By successfully registering 
the account the user is able to login to the application.  
 

                                                
1 http://en.wikipedia.org/wiki/User_interface  
2 Please accept the exception concerning the certificate 
3 http://en.wikipedia.org/wiki/Android_version_history 
4 https://play.google.com/store  
5 http://en.wikipedia.org/wiki/GSM  



26 February 2015  Public Document 

GET Service ICT-2012-318275 ©GET Service consortium 10 

 
Figure 1: Login Screen 

 
Figure 2: Registration Form 

After the successful login the application main menu appears (Figure 3). At the top an action bar 
can be found (Figure 4) where the status of application’s general operations is presented 
(connection availability, new notification etc). This part is common throughout the application. The 
main menu including 6 options (see Figure 3). The description of each of the options will follow. 
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Figure 3: Application’s Main Menu 

 
Figure 4: Action bar 

In the “Tasks” section the user can review the assigned and accepted tasks as well as the ones for 
which his/her answer is pending (not accepted or rejected). The basic information of each task is 
presented in a list format. Selecting one of the list records (accepted tasks), the record is expanded 
and more data regarding the specific task are presented (Figure 5). More specifically, the sub-tasks 
and their details are shown (e.g. loading task, delivery task, loading and delivery terminals, report 
loading task status etc). The sub-tasks found there are dynamic and depend on the information 
received from the GET Service Platform.  
 

 
Figure 5: Accepted Tasks 



26 February 2015  Public Document 

GET Service ICT-2012-318275 ©GET Service consortium 12 

It must be noted here, that in order to avoid returning to the main menu screen (Figure 6), the same 
menu options are found always on the left side of the screen as depicted in Figure 7. The selected 
option is highlighted in blue.  
 
 

 
Figure 6: Left Menu 

By clicking on the “Driver Status” option (available in the main menu) information regarding the 
driver and his/her state is presented (Figure 7). The driver has the ability to change his/her state 
(e.g. Driving, Resting, Loading / Unloading, Available etc). This change will be sent to the GET 
Service platform for informing the corresponding users (planners). The states are dynamic and are 
defined in the GET Service Platform (WP7) [2].  
 

 
Figure 7: Driver Status screen 

The “Vehicle Info” section (Figure 8) presents information regarding the truck. More specifically this 
section includes information regarding the total and available capacity of the truck as well as 
information regarding the truck condition (e.g. kilometres covered or tires’ conditions etc). 
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Figure 8: Vehicle Information Presentation 

 
By clicking on “Notifications” (Figure 9) the history of the notifications received is presented. The 
notifications are maintained in a list with the newest placed on the top. For each notification the 
name of the sender (e.g. Cargo Company), the date of its reception and a small description is 
shown. An icon next to the text indicates the criticality of the notification (low, medium and high 
importance).  
 

 
Figure 9: Notifications 

The “Messages” section (Figure 10) concerns the messages that can be sent between the driver 
and the GET Service Platform. Usually a form in predefined format is downloaded (received) from 
the GET Service platform that should be filled in and answered. A history of the forms is kept for the 
driver to have an overview of the given answers.  
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Figure 10: History of Messages 

In case someone has to be called by phone the application provides the relevant numbers in the 
“Phone Calls” section (Figure 11). The phone numbers are pre-defined and the main goal of this 
feature is to give the driver the ability to perform calls with only few clicks and without the need to 
get out of the application. By pressing one of the buttons, the corresponding telephone call is 
initiated. This functionality is supported by the application however in order to be performed a SIM 
(Subscriber Identified Module) card6 must be installed to the tablet.  
 

 
Figure 11: Telephone Section 

3 Mobile Application Design 

3.1 Actors and Roles 
Driver (mobile operator): This will be user of the mobile application. S/he carries the mobile device 
(client device, see D2.2 [1]) through which s/he can perform various actions (e.g. report an 
unexpected event, review the scheduled tasks, send feedback to the platform, see if new route 
alternatives are available etc) and interact with GET Service Platform. In addition as mentioned in 
D2.2.1 [4] the mobile operator “sends status and location information (“whereabouts”) to the GET 
Service platform by means of on-board devices, apps, phone.”  
                                                
6 http://en.wikipedia.org/wiki/Subscriber_identity_module  
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3.2 Application’s Use Cases 
This section presents indicative use case scenarios, describing the expected behaviour of the 
application in these cases. The cases are extracted from the features that the application supports 
e.g. report an unexpected event, review the scheduled tasks, send feedback to the platform, see if 
new route alternatives are available, send location information etc). The definitions of the use cases 
are combined with UML diagrams7 for visualizing the interactions between the system components.  

3.2.1 A template for use cases 
Primary Actor or Actor Class: <The main actor in the use case> 
Scope: <Part of the system to which the use case refers> 
Stakeholders and Interests: <Who is involved in this scenario overall?> 
Preconditions: 

• <What must be true before the use case starts, or so that it can be successful?> 
Minimal guarantees: 

• <What is the least that should apply at the end of the use case execution, even if everything 
else goes wrong?> 

Success guarantees: 
• <What should apply at the end of the use case execution, so that it can be considered 

successful?> 
Trigger: <What initiates the use case execution?> 
Main success scenario: 
<What are the steps for the execution to be considered successful?> 
Extensions: 
<What are possible failures (per step) and how are they dealt with?> 
Variations: 
<What might be different for each step, without this being a problem?> 
Open Issues: 
<Issues/topics not yet clarified> 

3.2.2 Login to GET Service Platform 
Primary Actor or Actor Class: Mobile Operator 
Scope: This scenario presents the steps needed for a mobile user to log into the GET Service 
platform. For the login the OAUTH2 protocol is used8. If the login credentials are correct then a 
token is received and a session is opened. The login is logged locally for testing and maintenance 
purposes (Figure 12).   
Stakeholders and Interests: mobile operator who is the owner of the corresponding mobile device 
and the GET Service platform. 
Preconditions: 

• A connection should be available through a telephone network 
• Core GET Service Platform (Community Passport Manager module – WP2)  

Minimal guarantees: 
• Connection problems can be identified and reported to system administrators. 

Success guarantees: 
• Confirmation of logging in to the system by receiving a token and opening corresponding 

session 
Trigger: The mobile operator through the mobile device 
                                                
7 http://en.wikipedia.org/wiki/Unified_Modeling_Language  
8 http://oauth.net/2/  
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Main success scenario: 
A successful connection between the mobile application and the GET Service Platform, though 
which the mobile application may interact with the rest of the system.   
Extensions: 

• The user isn’t registered yet. 
• No reception of the login_request from the GET Platform 
• No reception of the token from the mobile application 
• Wrong credentials are sent to the GET Service Platform  
• Token expiration 

Variations: 
- 
Open Issues: 
- 
 

 
Figure 12: Login to GET Service Platform UML Sequence 

3.2.3 Session Handling 
Primary Actor or Actor Class: Mobile operator 
Scope: This scenario concerns the management of the session when the mobile application is 
already successfully logged in to the system (See section 3.2.2). In case the token expires and the 
application is executed, the login process takes place in the background without requiring the 
mobile operator to provide his/her credentials again. The credentials are provided via the login 
screen only in case that the driver logs into the application for the first time or the user logged out of 
the application. All actions are kept in a log file for testing and maintenance purposes. While the 
token is valid the user may interact with the GET Service Platform. (Figure 13)  
Stakeholders and Interests: The mobile operator, which is the owner of the corresponding mobile 
device and the GET service platform  
Preconditions: 

• A GPRS9 (General Packet Radio Service) connection should be available 
• The user is successfully logged in to the system  

Minimal guarantees: 
• In case a new session cannot be initiated in the background the user is redirected to the log 

in screen to enter his/her credentials manually 

                                                
9 http://en.wikipedia.org/wiki/General_Packet_Radio_Service  
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Success guarantees: 
• A new session 

Trigger: The expiration of an existing token 
Main success scenario: 
An initiation of a new session transparently, without providing manually the log in credentials,  
Extensions: 

• No reception of the login_request from the GET Service platform 
• No reception of the token from the Mobile Application 
• The connection is lost 

Variations: 
- 
Open Issues: 
- 
 

 
Figure 13: Session handling UML sequence 

3.2.4 Connection Lost 
Primary Actor or Actor Class: Mobile operator (mobile application) 
Scope: This scenario refers to the actions taking place when the connection between the mobile 
device/application and the GET platform is lost. The main goal is to preserve the data collected on 
the mobile device, in order to upload them to the GET platform when the connection is re-
established. While the connection is down the application will try to login automatically to the GET 
Service platform. If the first 5 tries are unsuccessful a control message is generated for informing 
the mobile operator and the user interface icon is updated according to indicate that there is no 
connection available. The messages are logged in order be used for testing and maintenance 
purposes.  
Stakeholders and Interests: Two main parts are involved in this scenario. The one is the mobile 
application and the second one is the GET service platform.  
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Preconditions: 
• The connection between the involved parts is lost 
• The mobile user to be logged in to the system 
• An initial connection between the parts involved should be available 
• The application was successfully logged in to the GET Service Platform and a token was 

valid  
Minimal guarantees: 

• Report a connection problem to the mobile user so s/he can inform the system administrator 
or exploit other ways for communicating with the system. 

• No data collected to the mobile device is lost 
Success guarantees: 

• Report a connection problem or the connection is restored and no information is lost 
Trigger: A predefined x number of failures of communication between the mobile user and the GET 
platform 
Main success scenario: 
The connection is established, the information (data generated from the Mobile Application) is 
saved to the Mobile Application local storage space and then it is uploaded to the platform. 
Moreover, the mobile application will receive the available from the platform data on the next mobile 
request after the connection will become available. Furthermore a control message informs the user 
that the communication between the application and the GET Service platform is restored and the 
corresponding UI icons are updated accordingly (Figure 14).  
Extensions: 

• The data collected cannot be stored in the mobile device. For facing that problem a data 
handling policy must be defined from the users (e.g. companies, organizations etc) in order 
to indicate the importance of data, their rate and size. 

• If the connection is down for a great amount of time (e.g. few days) the size of the generated 
data may cause problems to its transmission afterwards. Stress tests will be performed for 
facing this issue. 

Variations: 
- 
Open Issues: 
-  
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Figure 14: Connection lost UML sequence 

3.2.5 Receive data from GET Service 
Primary Actor or Actor Class: Mobile operator 
Scope: The goal of this scenario is for the mobile user to find out if there is data available from the 
GET platform. This mainly concerns the communication of the mobile application with WP6, for 
receiving unexpected events and the WP7 for receiving data from the orchestration engine 
concerning the trip and its execution. The mobile application polls the interfaces exposed by the 
GET platform to investigate if information is available in periodic time intervals. If this is true, the 
data is downloaded to the mobile application. Based on the type of data different type of messages 
may be received (XML, JSON etc). The data received is stored locally and corresponding control 
messages and updates are generated to the user interface (Figure 15). 
Stakeholders and Interests: Mobile operator that owns the mobile device and the GET platform 
Preconditions: 

• An established secure connection between the mobile user and the GET platform should 
exist and be alive. 

Minimal guarantees: 
• An answer from the poll is received by the Mobile operator (true or false). 

Success guarantees: 
- 
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Trigger: The mobile user through the mobile device 
Main success scenario: 
A negative answer to the poll received by the mobile user or a successful reception of data if data if 
the poll is TRUE.  
Extensions: 

• The GET platform’s services are not available/reachable  
• The data from poll never reaches the mobile user 
• Corrupted data 

Variations: 
- 
Open Issues: 
- 

 
Figure 15: Receive Data from GET Service platform UML Sequence 

3.2.6 Upload data to GET Service Platform 
Primary Actor or Actor Class: Mobile Operator 
Scope: This scenario concerns the uploading of data from the mobile application to the GET 
Service platform. The term “data” implies any kind of message that can be sent from the mobile 
device to the GET platform. This mainly concerns the communication between the mobile 
application and WP6 [5] (upload GPS coordinates) and WP7 (data concerning the trip progress and 
its states).  The communication is performed through web-services made available by the GET 
Service platform and called by the mobile application. The messages sent can be in different 
formats (XML10, JSON11 etc.) depending on the type of exposed services (Figure 16).  

                                                
10 http://en.wikipedia.org/wiki/XML  
11 http://en.wikipedia.org/wiki/JSON  
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Stakeholders and Interests: Mobile users that own the mobile device and the GET platform 
Preconditions: 

• An active secure connection between the mobile user and GET platform should be present 
Minimal guarantees: 

• The data sent to the GET platform should be acknowledged  
Success guarantees: 

• The data sent to the GET platform should be acknowledged 
Trigger: The mobile user through the mobile device 
Main success scenario: 
The mobile application uploads the data by using the corresponding services of WP6 and WP7. The 
web-service returns an acknowledgement that the data was received successfully.  
Extensions: 

• The data cannot be sent to its destination  
• The GET platform’s services are not available/reachable  
• The web-services return an exception.  

Variations: 
- 
Open Issues: 
- 
 

 
Figure 16: Upload data to GET Service Platform UML Sequence 

3.2.7 Mobile Application Data Management  
Primary Actor or Actor Class: Mobile Operator 
Scope: This scenario refers to the mobile application and how it handles the generated and 
incoming data. More specifically, it includes the storage of data locally, the keeping of log files and 
the UI responses enabling the mobile operator to access the data and interact with the application 
(Figure 17).  
Stakeholders and Interests: Mobile application. 
Preconditions: 

• The mobile operator is successfully logged in to the GET application 
• The mobile device is functioning 

Minimal guarantees: 
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• The application will store locally the incoming or generated data. The UI will respond 
accordingly. In case of an error a relevant control message will be generated in order to 
inform the user and it will be stored in a log file for testing and maintenance purposes.  

Success guarantees: 
• The application will locally store the incoming or generated data. The UI will respond 

accordingly.  
Trigger: The incoming data from the GET Service Platform, the result of local process and the data 
generated from the mobile application. 
Main success scenario: 
A successful interaction between the user and the application will be achieved. 
Extensions: 

• The application is not responding 
• Data isn’t stored locally 
• The data isn’t processed correctly  
• The errors are not logged 
• The UI is not responding properly 

Variations: 
- 
Open Issues: 
- 

 
Figure 17: Mobile Application Data Management UML Sequence 

3.3 Mobile Application Architecture 
Figure 18 presents the high level application of the mobile control application. The figure is an 
abstraction presenting the logical blocks in which the mobile application is divided into and how 
these blocks interact with each other. The application consists of the following components:  
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Figure 18: Mobile Application High-level Architecture 

Flow Controller: This component is the orchestrator of the mobile application. It handles internal 
data flows and forwards them to the corresponding component for processing. Part of the Flow 
Controller is the Session Handler. This sub-module is responsible for performing the 
authentication/authorization actions and token management.  
 
Communication Controller: This component is responsible for controlling the ingoing and outgoing 
messages exchanged between the mobile application and the Core and Extended GET Service 
Platform. The Communication Controller calls the corresponding web-services used for the inter-
system communication. It knows all available interfaces and forwards incoming traffic to the Flow 
Controller for further processing and storage. The communication with the rest of the mobile 
application is performed via the Session Handler.  
 
Data Controller: The Data Controller is responsible for servicing the data needs of the other 
modules of the system. This involves the storage, update, deletion and the retrieval of the relevant 
information required. It is the only component that is directly connected with the local database, 
and consequently it isolates the database from the rest of the application, as well as it is aware of 
the database schema and the existing relations between the tables of the repository. As a result if a 
modification of the database schema takes place the only component affected is the Local Storage 
Component, leaving the rest of the system unaware of changes making the implementation and the 
maintenance easier.    
 
Application Processing Module: This module is the application’s brain and realizes the logic for 
performing the local processing. It analyses the incoming data flows and combines it with device’s 
generated data (e.g. GPS coordinates etc). Moreover it is responsible for application’s error 
management and how these will be handled by the implemented functionality. The produced 
outputs (e.g. messages, notifications, etc) are sent via the Flow Controller to the local database for 
storage and the GET Service Platform as well as to the UI in order for the driver to be informed or 
take relevant actions. As the data exchanged between the mobile application and the GET Service 
platform are found in different formats (XML envelops, JSON strings etc), a part of the Application 
Processing Module is the Message Handler. This sub-module is responsible for parsing of 
incoming messages as well as the transformation of Application Processing Module’s results to 
messages sent to the GET Service platform.  
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UI: The UI is the point of interaction between the user and the application. Via the UI users may 
commit orders, review their tasks, report or be informed about unexpected events and alternative 
routes and their details (time, carbon emissions etc). The key points for the UI are to ensure that the 
presentation of the content is done in a meaningful and understandable way, the navigation through 
the various options is smooth, actions aren’t performed in many steps, and consequently they are 
easy to remember. The UI and its operations have a great impact on the acceptation of the 
application by the user and consequently must be well designed and a constant evaluation process 
must take place before releasing the first version of the application. 

4 Implementation Information  
The operating system running on the Smartphone/Tablet is Android, so the application makes use 
of the development features provided by this platform. The application has been developed and 
tested on Samsung Galaxy Tab 3 3G tablet whose technical characteristics are: 

• Dimension (HxWxD): 209.8 x 123.8 x 7.4mm, Weight: 316g 
• Screen Size 8.0’’, Resolution: 1280 x 800 pixels  
• 1.5 GB RAM 
• 1.5 GHz Dual Core Processor 
• Android v4.2 Jelly Bean 

 
The main Android Java packages implemented for the first mobile application prototype are 
described in the following sub-sections. The Annex includes a class diagram and shows the 
connection/interaction between the GET Service classes. 

4.1 Communication Controller 
Communication controller consists of three components. 

• GetServiceRestClient: A Java class responsible for communicating with RESTful APIs. 
• GetServiceSOAPClient: A Java class responsible for communicating with SOAP APIs. 
• GetServiceNotificationClient: A Java class that provides a client that listens or issues polling 

in order to receive the latest notifications. 

4.1.1 GetServiceRestClient 
The GetServiceRestClient implements the functionality needed in order to communicate with the 
Authorization API. The function executeRegistrationRequest will issue a POST HTTP request at the 
registration endpoint of the authorization API. If the registration request is successful the response 
will contain the Client ID and the Secret Key for the GET Service infrastructure. The function 
executeLoginRequest will issue a GET HTTP request at the sign-in endpoint of the authorization 
API and therefore will fetch the response back. If the request is successful, the response will contain 
the authorization key needed in order to issue authorized requests to the other GET Service 
platform components such as the Event Aggregation Engine (WP6) and the Transportation 
Orchestration Engine (WP7). GetServiceRestClient also contains the function executeValidation 
taking a request, i.e. a function that issues a HTTP POST request containing the authorization 
token. If the request is successful the response contains information about the authorization token 
and the time until the token will be valid. It is mainly a server-side functionality, however, it is also 
implemented on the GetServiceRestClient.  
 
The GetServiceRestClient is also responsible for the communication with the Transportation 
Orchestration Engine. The requests to the Transportation engine API contain the authorization key 
received from the executeLoginRequest as set at the headers request. It contains the function 
getProcesses, which is responsible to issue an HTTP GET request to the process instances 
endpoint of the Transportation Orchestration Engine. The function getTasks issues a HTTP GET 
request to the tasks endpoint and will receive a list of the available tasks. Moreover, instead of 
getting all the tasks available the Transportation engine API contains an endpoint that fetches the 
tasks for a specific process. Therefore, the function processTasks will issue an HTTP GET request 



26 February 2015  Public Document 

GET Service ICT-2012-318275 ©GET Service consortium 25 

at the task’s endpoint with the Process ID as a parameter in order to fetch the related task with the 
processes specified. Each task has its own form and the Transportation engine REST API provides 
information through the form/form-data endpoint. The function getTaskForm will issue a HTTP GET 
response to the form-data endpoint containing the Task ID as a parameter. The response would be 
the form parameter information needed in order to create the form UI on the Android side. Finally, 
the function submitForm will submit the form related to a task. To achieve this, an HTTP POST 
request is issued. The body of the request contains a JSON object. This JSON object includes 
information such as the Task ID and the values for the form parameters. 

4.1.1.1 GetServiceRestSecurity 
The APIs of the GET Service mobile application are secured with a security mechanism. The 
GetServiceRestSecurity is responsible for providing the authentication mechanism according to the 
credentials given. In case username and password was provided then the GetServiceRestSecurity 
will add to the HTTP (Hypertext Transfer Protocol) request the basic authentication required. In case 
an authorization token was provided the HTTP request header will contain the authorization 
information.  

4.1.1.2 GetServiceRestParser 
Considering the REST API most responses come in JSON format. This is a contrast to SOAP 
(Simple Object Access protocol) requests, which are supported by client libraries that extract the 
data of the response; in order to extract the response of a REST API with a JSON format, a JSON 
parser has to be created. Therefore, the GetServiceRestParser maps the responses retrieved from 
the GetServicerRestClient to the application corresponding models. 

4.1.2 GetServiceSOAPClient 
The GetServiceSOAPClient is responsible for the communication with the Event Aggregation 
Engine. This communication is achieved through SOAP requests to the SOAP API that the Event 
Aggregation Engine provides. The GetServiceSOAPClient uses the authorization key received from 
the passport service in order to sign the SOAP requests. 
 
The getAllEventTypes function is used to call the SOAP function getAllEventTypes and receive all 
event types that the device can register for notifications. 
 
The registerQueryForResponse is used in order to call the SOAP function registerQueryForQueue. 
The SOAP message's envelope will contain the title of the event type that is going to be registered 
and a query specifying the data that will be retrieved. 
 
The uploadLocation request will call the importEvents function, therefore, it will send an XML 
message containing the latitude, longitude, altitude (GPS coordinates), and a timestamp. 

4.1.2.1 AuthorizedHttpTransportSE 
The SOAP API of the GetServiceSOAPClient is secured through authorization token validation. 
Therefore, the class AuthorizedHttpTransportSE is responsible for adding the authorization token to 
the header of the SOAP request. 

4.1.2.2 BasicHttpTransportSE 
Since the SOAP API is secured, the temporary security mechanism is achieved through basic 
authentication. Therefore the class BasicHttpTransportSE is responsible for adding the basic 
authentication header to the SOAP request. 

4.1.3 GetServiceNotificationClient 
Due to native Android's limitations, connectivity through JMS is not possible as this a server-to- 
server technology12. Therefore a REST13 API (GETServiceNotification) is implemented so that the 
                                                
12 http://www.coderanch.com/t/534522/Android/Mobile/Android-Smatphone-JMS-connectivity  
13 http://en.wikipedia.org/wiki/Representational_state_transfer  
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Android application would receive the latest messages through polling to the platform. The REST 
API is provided from a Java web-application that listens for JMS messages sent through the Event 
Aggregation Engine. 
 
Once the GetServiceNotificationClient is initialized, a list of events to be registered would become 
available. The notification client would send a request to the REST API in order to have the event 
information stored until the client sends a request to fetch them. This is done through the 
registerNotification function. 
 
Periodically the REST client should check for any event updates. Through the fetchNotifications 
function it will receive all the events that would have been sent to it. An event can also be passed as 
an argument to the function fetchNotifications and thus the only notifications received will have to do 
with this specific event. 

4.2 Session Handler 
The authorization token upon a sign up request is valid until a certain date. The TokenExpireAlarm 
class is responsible for refreshing that token when this date expires. Once an authorization token is 
received an Android timer is scheduled based on the date that the token expires. Once the period 
that the token is valid passes the alarm invokes the operation specified at the TokenExpireAlarm 
class. Then the TokenExpireAlarm will send a signup request in order to receive a new token. If the 
request is successful the Android timer will be rescheduled according to the new expiration date. 
Furthermore it uses the Android's inter-process communication (broadcast message) in order to 
inform all the processes that are related to the authorization token. Processes requiring a valid 
token for their actions will have to register for a broadcast message, which will contain the 
information about the new authorization token. 

4.3 Navigation 
These classes concern the integration of the Mobile Application with the PTV navigator application 
that will be used for the routing of the driver to the corresponding destination.  

4.3.1 PTVNavigator 
The GET Service mobile application is integrated with the PTV Navigator for providing routing 
capabilities to the mobile operators. The PTVNavigator class is responsible to start the PTV 
Navigator application. Also PTVNavigator provides with a range of functions that communicate with 
the PTV Navigator through Android’s inter-process communication. This achieves a good level of 
abstraction considering navigation actions.  
 
Since the interaction with the PTV Navigator is done through Android's Message API the 
PTVNavigation class is responsible for handling the connection between the mobile and the 
navigator application. 
 
PTVNavigator contains functions that should be overridden depending on the invoked navigator 
actions, since these functions are more of a listener nature. 

4.3.2 PTVServiceConnection 
The PTVServiceConnection class provides the PTVNavigator with inbound and outbound 
communication with the Navigation application. 

4.3.3 PTVIncomingHandler 
Since the navigation integration is based on inter-process communication an incoming messages 
handler is required. PTVIncomingHandler will handle the messages received from the navigator 
application. Also it will call the PTVNavigator functions that correspond to the message code defined 
in the incoming message. 
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4.3.4 PTVConstants 
Inbound and outbound messages related to the PTVNavigator application must be defined with a 
message code depending on the action sent, or the results received from an action. Therefore, 
PTVConstants defines those message codes. 

4.4 Models 
These classes have to do the correct authentication management from the Mobile Application side.  

4.4.1 RegistrationResponseEntity 
If an issued registration request is successful then the response should contain information such as 
the client ID, the secret key, the roles that this specific client has and email given. This class should 
be Java serializable in order to be easily passed between activities (for example navigating from the 
registration screen to the login screen). 

4.4.2 SignInResponseEntity 
If a sign-in request was successful then the response should contain information such as the 
organization's name, the email of the organization, the temporary access token, and the date that 
the token expires. The response is mapped to a SignInResponseEntity object. 
SignInResponseEntity is also serializable. 

4.4.3 ValidateResponseEntity 
Once a successful token validation request is sent, a response is generated that contains the name 
of the organization, the email of the organization and the date that the token expires. 
ValidateResponseEntity supports those properties therefore it is mapped to the response of a 
validation request. 

4.5 Utils 
This section concerns general purpose features that are used throughout the application.   

4.5.1 AccountStoreUtils 
The account information should be stored locally in the mobile application. Therefore once the 
application is started and the user is logged in, the application should navigate him/her to the main 
screen. Also the token refresh mechanism is triggered. 

4.5.2 GetUtils 
GetUtils is a class used for logging purposes. It is wrapper of the android logger class providing 
class, line of class, and current time information. Also logging can be toggled on and off through a 
Boolean value.    

4.6 Entities 
Most entities are related to the transport orchestration engine functionality (interaction with WP7). 

4.6.1 GetServiceProcessEntity 
A response with a JSON object containing process information is mapped to the 
GetServiceProcessEntity. 

4.6.2 GetServiceTaskEntity 
A response containing task information should be mapped to the GetServiceTaskEntity. 

4.6.3 GetServiceFormPropertyEntity 
If a task has a form related then for each filed there would be a JSON object containing information 
such the element name for the form input or even the type of the element (checkbox, list, etc). 
Those properties concerning the form values would be mapped to GetServiceFormPropertyEntities. 

4.7 Storage 
 



26 February 2015  Public Document 

GET Service ICT-2012-318275 ©GET Service consortium 28 

During the application lifecycle different forms of data are requested and received. For the needs of 
the application these data are stored in the embedded SQLite14 database that Android OS provides. 

4.7.1 Models 
Data will be persisted on the SQLite database in the form of models. The models are Java classes 
that are mapped to a SQLite table schema.  

• EventType: Responsible to store the different type of events that the mobile application will 
have to register for notifications. 

• Trace: Model that contains the information received once a trace event was transmitted 
through the event processing platform. 

• TransportationFinished. Model: Represents the TransportationFinished event, transmitted 
through the event platform. 

• TransportationStarted: Model that represents the TransportationStarted event. 
• UnexpectedDelay: Model represents the UnexpectedDelay event. 
• UnexpectedTraffic: Model represents the UnexpectedTraffic event. 
• VehicleLocationEvent: Represents the VehicleLocationEvent event.  
• VehiclePositionUpdate: Represents the VehiclePositionUpdate event.  
• Process: Model that contains the information for the process models of the aggregation 

service.  
• Task: This model contains the information for the tasks received from the aggregation 

service.  
• TaskVariable: This model contains the information about variables that a task contains. 

 

4.7.2 Repositories 
Instead of accessing querying and accessing data through data access objects (DAO) a more 
flexible pattern was used called the repository pattern. 
  
IRepository is the main interface responsible to define the basic functions for every repository class 
in the application. The method  insertOrUpdate will insert or update the model specified, getById 
method will fetch a model according to the id specified, insert method will save the model to the 
database, update method will update a specific record, fetch method without parameters will fetch 
all the records from the database, fetch method with criteria will fetch specific rows according to the 
criteria specified, also will limit the results according to the limit specified and in the order according 
to the field specified. 
 

• ProcessRepository: The repository class for the Process model. 
• TaskRepository: The repository class for the Task model. 
• TransportationFinishedRepository: The repository class for the TransportationFinished 

model. 
• TransportationStartedRepository: The repository class for the TransportationStarted model. 
• UnexpectedDelayRepository: The repository class for the UnexpectedDelay model. 
• UnexpectedTrafficRepository: The repository class for the UnexpectedTraffic model. 
• VehicleLocationEventRepository: The repository class for the VehicleLocationEvent model. 
• VehiclePositionUpdateRepository: The repository class for the VehiclePositionUpdate 

model. 
 

4.8 Data Synchronization 
 

                                                
14 http://www.sqlite.org/  
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Since the mobile client application interacts with various services a data synchronization mechanism 
is needed. There should be frequent checks whether there are new tasks or new events. For both 
cases a scheduler was implemented therefore there will be constant checks for new tasks or events. 

4.8.1 NotificationAlarm 
NotificationAlarm is a class responsible for scheduling notification checks according to an interval 
specified. The scheduling is achieved by using the android alarm manager and the broadcast 
receiver in case of alarm events.  Once a new alarm event is issued, a new alarm event is 
scheduled and a check for new notifications is issued. If there are new events from the event 
engine, those events are saved to the local database. In case of new events an android notification 
is displayed, if the user clicks this notification he will be navigated to the notifications screen. Also 
an android broadcast message is sent in order to inform other application processes related to the 
event engine. 

4.8.2 TasksAlarm  
TasksAlarm is responsible for scheduling task checks according to an interval specified. The 
android alarm manager and the broadcast received are also used in this case. Once a new alarm 
event is issued, a new alarm event is scheduled and a check for new notifications is issued. If there 
are any new tasks from the aggregation engine the tasks are saved to the local database. In case of 
new tasks an android notification is displayed, if the user clicks this notification he will be navigated 
to the task screen. Also an android broadcast message is sent in order to inform other application 
processes related to the aggregation engine.  

4.9 User Interface 
 
The user interface related classes are the categorized into activity, adapter, view and dialog 
classes. 

4.9.1 Activities 
The activities are the classes used for the main screens displayed during the application lifecycle. 
 

• DriverInformationActivity: Actitivty displaying driver information 
• GetServiceMainMenu.The main activity of the application containing the main menu. 
• LoginActivity. The activity used when the user tries to register or login. 
• MessagesActivity. Activity displaying messages to the driver. 
• NotificationsActivity. Activity displaying latest events from the event engine. 
• PersonalInfoActivity. Activity containing personal information. 
• PhoneCallMenu. Activity containing contacts information. 
• TaskActivity. Activity containing task information. 
• VehicleInformationActivity. Activity containing vehicle information. 
 

4.9.2 Adapters 
When information is displayed in the form of a list, the android adapters are responsible to populate 
the list with information. 
 

• MenuAdapter: Adapter in case a menu is displayed as a list. 
• MessageAdapter 
• NotificationAdapter 
• NotificationsExpandableAdapter: Notification types and notification information will be 

displayed through this adapter 
• TaskExpandableAdapter 
• TaskProcessExpandableAdapter: Processes and tasks related to those processes will be 

displayed through this adapter. 
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4.9.3 Dialogs 
Dialogs are pop-up windows requiring user interaction in order to dismiss. 
 

• NoGpsDialog: If a device does not feature a GPS then this dialog should pop up. Once the 
user clicks ok the application should be closed. 

• MapDialogFragment.Used: When Geo-location information needs to be displayed. 

4.9.4 View 
• LoginButtonSelectorView: UI component so that the user will proceed to register or to login. 
• RegistrationView: UI component for registration purposes. 
• SignInView: UI component for sign in purposes.  

5 Testing and Performance of the Mobile Application 
The application was tested on a Samsung Galaxy 3 Tab tablet using the services provided by the 
passport manager (WP2), the event aggregation engine (WP6) and the transport orchestration 
engine (WP7). 
 
In order to register events to the event engine the REST Client Firefox plugin was used. Through 
the RESTclient plugin it was possible to send POST requests containing SOAP messages that 
would later be sent through an ActiveMQ queue as events (to the event aggregation engine). 
 
Finally in order to be able to debug the application’s features a special logging utility for Android was 
developed.  
 
Throughout the development process we put effort on testing the integration with the various parts 
of the infrastructure. More specifically this concerned:  
 
Event aggregation testing: For the integration with the Event Aggregation Engine we went through 
use cases that would reproduce events. One of them was produced from the mobile application 
itself due to uploading of location data to the engine. Therefore the mobile application had to receive 
location oriented events. For other use cases we had to register events to the Event Engine on our 
own through SOAP requests. Thus the mobile application would receive the events that were 
created, provided the mobile application had registered to receive notification for them 
 
Transportation orchestration Engine: For the Transportation Orchestration Engine the testing 
process had to do with completing a process life cycle by completing tasks through the mobile 
application. For every process that was registered to the Orchestration engine the mobile 
application had to complete its tasks one by one.  For ever task completed the application had to 
process the new state of the process and present it to the user interface. 
 
Navigator Testing: There was a lack of use cases that included the navigator integration. 
Therefore in order to test the navigator integration we proceeded in implementation of triggers that 
would launch the navigator and give specific orders through its API. 
 
Passport Manager Testing: The passport manager testing had various use cases. The registration 
process, the authorization process and the refresh process were part of the use cases. So we had 
to test (1) if the application would be authorized provided valid credentials, (2) if the application 
could successfully register and (3) furthermore due to the life cycle of the application if the 
authorization tokens were refreshed on time respectively. 
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6 Security and Communication Aspects 

6.1 Security 
All requests to services are secured either through basic authentification or open authentification. 
Considering the passport manager service the registration is an unsecured call. Once the 
registration is complete however the sign up request should be secured through basic 
authentication using the Client ID and the Client Secret for username and password. After a 
successful sign up the authorization token is received. 
 
In order for the user to be able to use the application s/he should either register an account and use 
the credentials received or use the credentials of an already registered account in order to request 
for a new authorization token. 
 
The credentials of the account will be stored inside the application memory. Once the “valid until 
date” of the authorization token expires, the application requests for another authorization token 
which is going to be used for securing requests until the token expires. 
 
This authorization token is used in order to secure all the requests sent either to the event 
aggregation engine or the Orchestration transportation engine. Before sending an http request, the 
HTTP request should contain the header: 

Authentication:Bearer  {authorization token} 
 
If the authorization token is not valid or is expired the requests will not be processed. 

6.2 Communication 
The communication between the mobile device and GET Service platform is performed via GPRS. 
This was chosen as it is considered the cheapest solution as well as due to the fact that such kind of 
services is available when a truck is on the move even in cross-border transports. For the data 
exchange between the Mobile Application and the GET Service core and extended platforms a set 
of web-services is available from the GET Service platform side and called periodically or when 
needed by the mobile application. Thus in order for the Mobile Application to get data from the 
platform a polling approach is followed where the application asks the platform if there is any data 
available. If true, the application pulls the data from the platform.  

7 Conclusions and Next Steps 
This deliverable presents the features of the Mobile Aggregated Routing Planning and Control 
Services. This application will be part of GET Service’s first integrated prototype that will be ready 
on M24 of the project (September 2014) [2]. However the development is a continuous work in 
progress toward D3.4 (Mobile real-control services) which is due to M32 of the project. During this 
period except for the integration with new outputs from other WPs the development procedure will 
include:  

1. Feedback collection from the actual users in order to improve the user experience 
accordingly. This will be performed by questionnaires combined with the presentation of the 
application. 

2. Work on internal developments for improving the performance of the application as well as 
extending its features.  

3. Extraction of new requirements to be developed either based on the feedback collected or 
unforeseen needs during the integration process 

4. Excessive debugging, testing and Quality Assurance (QA).  
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ANNEX – GET Service Class Diagram 

 


