Tele Assistance System (TAS)

Package Contents:
1) Executable: The Executable folder has executable code to execute Tele Assistance system.
2) Source: The Source folder has source code of Tele Assistance system.
How to run TAS:
Following steps should be performed:
1) Make sure latest version of Java is installed.
2) If Uppaal is not installed before then download and install Uppaal from (http://www.uppaal.gov). If you are not using Mac or Uppaal is not installed in Applications folder then set 'verifytaPath' using the instructions given in next section.
3) Open terminal and change working directory to Executable directory by using 'cd foldername' commands.
4) Run the following command to execute Tele Assistance simulation:
 java -jar model-based-simulation.jar

Note: Remember to NOT change the structure of Executable folder. The Executable folder should have file 'app.properties' and folder 'models' along 'model-based-simulation.jar' file. Also model names in the ‘models’ folder should NOT be changed.
How to interpret results:
The application display invoking TAS for 10000 number of invocations in the console. The number of invocations 10000 can be changed by following the instructions in the next section. Each line in the terminal shows invocation number, services used, result of invocation, and average failure rate, cost and service time. Average service time is displayed if scenario 2 is used. 
How to configurae TAS:
Following options are available to configure TAS by changing values in 'app.properties' file.

1) verifytaPath: This option configures the path To verifyta, i.e., verification engine provided by Uppaal, used to simulate the models. If you are not using Mac or Uppaal is not installed in Applications folder then change this path to actual path of verifyta engine.
2) MAXInvocations: This enables us to set maximum number of invocations for the experiment.
3) useServiceTime: We have defined two scenarios for adaptation of TAS. In the first scenario, only values failure rate and cost are used to adapt the TAS. The second scenario extends the first scenario with using service times as well. This option enables or disable service times by setting ‘true|false’ values respectively.
4) relativeSEM: We uses relative SEM to measure the sample size for simulations. This option enables to choose how much relativeSEM value should be used. There are two options available ‘5|10’ for 5% or 10% SEM values.
5) simulationsSEM5: This enables us to set number of simulations for 5% SEM.
6) simulationsSEM10: This enables us to set number of simulations for 10% SEM.
7) AdaptationPeriod: In this example, we used periodic adaptation, where adaptation is performed periodically after specified period of time. We used number of invocations as adaptation period. This option enables to set after how many invocations adaptation should be performed. 
8) SlidingWindow_Size: To measure averages of Assistance Service failures or cost, we used concept of sliding window, which always store latest information and discard the old information if window size is full. This option enables us to set window size, i.e., number of samples to calculate average.
9) SlidingWindow_MinSizeForAverage: This option enables us to set minimum number of samples to get the average from a sliding window.
10) FRates_SD: This enables us to set standard deviation rate of service failures.
11) Frates_MinInvocationsForSD: This allows setting a period of invocations before applying standard deviation for services. The standard deviation will be applied periodically. 
12) Emergency_SD: This enables to set standard deviation of emergency service probability.
13) Emergency_MinInvocationsForSD: This allows setting periodically how many numbers of invocations should be performed before applying the standard deviation for emergency service.
14) [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: _GoBack]ServiceQueueRefreshPeriod: This allows to set refresh period of services invocations. After this period service queue length will be refreshed. On each refresh service queue length will be randomly generated between 0…5 numbers;
How to use source:
To create simulation of TAS, Eclipse has been used as Java IDE. Provided source folder contains a Java project, which can be imported in Eclipse workspace using the import options provided by Eclipse.
Contact us:
For any technical question please contact: M. Usman Iftikhar (usman.iftikhar@lnu.se)
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