1. User Manual
The website’s user manual provides an extensive walkthrough of the features provided by our website and explain in more details functionalities that might be unclear to the end user. This manual contains screenshots of the website and provides a brief description on how to use our system through the website.
1.1. User Profile
This section shows screenshots related to the user management.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\before_login.png]
Figure 7 Website index page
This is the first screen (the index page) when the user navigates to our website. The url of the website is: http://uclgadgeteer.azurewebsites.net.
The index page consists of 5 areas (tiles) where the user can login or register to the system, look at the documentation of the project, leave a feedback for us or contact us.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\signup.png]
Figure 8 Signup Page
In order for someone to use our system he has to register with us first. The screenshot in Figure 2 is the signup page where the user should fill in the registration form with his personal information in order to create  his profile. Registration is required in order to use our existing infrastructure for user and device management. However, the user can extend our website to include more functionalities based on his needs.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\after_login.png]
Figure 9 Index Page after login
Once the user is logged in the system, his profile is loaded and 4 more areas are enabled, the My Devices, Charts, Discovery and Notifications pages, as it is shown in the screenshot in Figure 3. My Devices page is responsible for device management where the user can add new devices and manage his devices (update device details, share device, delete devices, use custom repository for data storage) and also manage the sensors associated to each device. The Charts page provides responsive charts where the user is able to retrieve historic data, view real-time data or compare data gathered from different sensors. Also, he is able to compare data based on different sensors and time ranges. Discovery page provides a map where the user is able to view and search for devices. Notifications page gives the sense of channels where the user is able to set event triggers. These triggers are executed when athe condition is satisfied such as temperature exceeds a predefined threshold.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\get_started.png]
Figure 10 Get Started
The Get Started page provides all the necessary material for either a software or a hardware developer to start using our APIs and Libraries.



1.2. Device Management
This section shows screenshots related to the device management.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\dashboard_devices.png]
Figure 11 My Devices - Dashboard
Dashboard tab displays a list of devices that the user has registered. Under the action column, user can either choose to view more about his device or download the configuration file which contains information about the device. The configuration file is an xml file which can be used by a hardware developer inside the Gadgeteer Library. It provides details about the device such as the API Key and device id.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\add_newDevice.png]
Figure 12 My Devices - Add new Device
Add new tab is used when the user wants to add a new device. He has to fill in the device name, pick the device location from the map, provide a brief description of the device and then set the privacy of this device either to public or private. The privacy feature comes by default as public which means the new device will be public and its data will be visible to everyone. However, if the privacy is set as private then automatically the data is marked as private and is only accessible by the owner.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\device_page.png]
Figure 13 My Devices – More
Figure 7 shoows the page when the user clicks on the more link in My Devices page under the Dashboard tab (as it is shown in Figure 5). This page consists of the description tab where the device details are displayed, the sensors tab that shows the sensors registered for this device (these sensors are registered via the hardware application by calling sensor registration API), the share tab that enables the sharing feature which means if the device is marked as private then it can be shared with another user or a group of user by toggling its privacy to share, the manage tab that provides features such as update device details or permanent delete  and the repository tab where the user can set his own database for data storage.


[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\manage_device.png]
Figure 14 My Devices - Manage
This page provides functionalities such update device details, turn off the sharing or permanent delete of the selected device. Note that if the device is deleted then all the associated data with this device such as registered sensors or gathered data is removed from our database. Figure 9 shows the custom repository functionality where the user can change the default storage database to his own repository.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\update_device.png]
Figure 15 My Devices - Set custom repository


1.3. Visualisation
This section shows screenshots related to data visualisation.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\discovery_devices.png]
Figure 16 Discovery Page
The discovery page is used to discover devices on a map. My devices (marked as private) are appeared with the red label, the public devices with the green label and shared devices with the blue label. Mainly the user can click on these devices and get more information about these devices.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\historic_chart.png]
Figure 17 Charts - Historic Data
The charts page consists of 3 tabs: historic data, live data and compare data respectively. The historic data tab is used to retrieve data gathered between specific data range. Note that for all the charts UTC time  is used as a convention. 
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\live_chart.png]
Figure 18 Charts - Live Data
The live data tab provides the real-time data feed where the user is able to monitor his device while it is sending data (as it is shown in Figure 12). When data exist in the queue, the chart starts to display them. User can set the sending rate and other configuration via the Gadgeteer Library (see User Manual Gadgeteer Library). 
The comparison tab is used to compare data between different sensors between specific date ranges. The chart is responsive and thus by clicking and dragging in the plot area it zooms in. Note that if one of the two sensors does not gather data this date range only one line will be displayed in the chart.

[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\comparison_chart.png]
Figure 19 Charts - Compare data
1.4. Notifications
This section shows screenshots related to the notifications.
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\notifications_2.png]
Figure 20 Notifications – Dashboard
Figure 14 shows the notification dashboard where the user is able to view his notifications. For example, notifications with blue background  are related to exeeding a limit whereas notifications with green background define lost devices. For the ‘lost’ notifications there is an option “View on the Map” which in real-time tracks the device’s location on a map.
[image: ]
Figure 21 Notifications - View on the Map
By clicking the View on the Map option user is able to track his device on the map. Basically, the device reports its location (longitude – lattidute) and as it is moves new dots appear on the map. 
[image: C:\Users\MConstantinides\Desktop\UCL_MSC\3rd_Term\ThesesDocumentation\User_Manual\notification_settings.png]
Figure 22 Notifications - Set Event
Figure 16 shows the notifications settings which are used to set the triggers for a specific device and sensor.  A notification consists of the trigger name which should match the key in the sensor json string in which limits has to be applied, the lower and upper limits which are the values of when the trigger will get raised.
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Gadgeteer Internet of Things APl s a project sponsored by Microsoft Research for creating APIs to salve some of the existing challenges in realising
the vision of Internet of Things (loT). Furthermore, it promotes the Microsoft’s NET Gadgeteer Platform for integrating with the APl and help
developers to exploit the benefits and advances in 10T arena,

This project aimed to create Web APIs for connecting harcware devices to the Internet, establish a platform for device management, address
privacy issues associated with 0T, enable communication between things in the Internet and deliver a generic solution to support wide range of
hardware devices apart from Gadgeteer. Moreover, another important aspect of this project was to make it extendable and scalable to provision
future improvements to this systern





