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1 Introduction 

 
The goal of this workshop is the realization of a real example on wich we can evaluate 
the capabilities of Sofia2 platform.  
 
To do this, we are going to simulate a building that has several floors, and three 
devices for the reading of energy consumption, temperature and humidity in each one 
of them.  Finally, we will create a dashboard to display this information and we will 
publish data in an API to be consumed in a simple way by any application. 
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2 Data Model 
 

2.1 The Model 

The main support of an IoT Project is its data model.  It must contain all relevant 
information, both for immediate use and for further analysis of the information.  

It is significant that the devices don’t has to send irrelevant information. This only would 
generate a higher cost in the communications.  
 

In the generation of a balanced model lies the complexity of the data model design. 

 

       2.2 Ontology 

On Sofia2, the data model is named Ontology. We can define it in a very superficial 
way as a JSON schema that will explicitly define the data it will store.   

The sofia2 centralized management console has several methods for creating an 
ontology (graphical editor, text mode, wizard and from data source).  
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We are going to use the Guided Ontology Creation. 

 

 

The first thing we have to do is give a name to our ontology, we will call it TallerIoTPTG 
(WorkshopIoT<and ours initials>).  

We put the ontology as active and it is a good practice to indicate the description of the 
purpose that our ontology has. 
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We can ignore the details of BDTR and BDH Configuration and dependence between 
ontologies, since it has no relevance for this workshop 

Now we are going to add the fields of our data model, we will work with a very simple 
model that will contain the following information:  

 

 

 
We set Additional Properties to false to prevent our ontology from containing any other 
information. And we press the ‘generate ontology’ button. 
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In the Scheme section, we will see the definition of the JSON-Schema that defines our 
ontology and has to comply with all the instances of ontology we use. 

 

 

If we click the Generate Instance button it will show us an example of an ontology 
instance. 

 

 

Finally, we click the Create button. 
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3 ThinKP 
 

Once we have defined the data model and put it into an ontology, we have to create 
the ThinKP, the logical configuration of the devices that are going to interact with our 
ontology.  

To do this, we access My ThinKPs menu and click on the New ThinKP button. 

 

 

We assign a name to our ThinKP, we will call it TallerIoT (WorkshopIoT<and ours 
initials>).  

 

 

We can give our ThinKP a description. And we must select the ontology we created at 
point 3. Should be called TallerIoTPTG (WorkshopIoT<and ours initials>). 
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Once given this information we can click the Create button, we will see the detail 
screen of ThinKP.  

 

 

We can always access to our tokens using the My Tokens tab.  
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We select the editing icon of our ThinKP (pencil).  

 

We select My Tokens tab. We will see a list with the Tokens that are assigned and the 
options to activate / deactivate, to unsubscribe and to add new Tokens.  
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4 Simulate input data  
 

4.1 Simulator configuration 

 

Since we don’t have a real device that inserts information into our ontology, we will 
make use of Sofia2 tools to insert simulated data, to do this, we will access to the 
‘Instance Real Time Simulator’ from the ‘Ontologies’ menu. 

 

 

Click on ‘Create Simulator’ button. The first thing we are going to create are the 
Instance Generators we are going to use. An Instance Generator is a data test 
definition.  

We are going to create the next generators: 

- First of all, the ID field generator for our supposed Wattmeter. As a name we’ll 
write ‘WorkshopIoTWATPTG’ (WorkshopIoTWAT+our initials), as Generator 
Type, ‘Fixed String’ and as value, the same as the name we have given. Click 
‘Add Instance Generator’ button. 
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- Now the ID field generator for our supposed Thermostat, as the name we’ll 
write ‘WorkshopIOTThermostatPTG’ (WorkshopIoTThermostat+our initials), as 
Generator Type, ‘Fixed String’ and as value the same as the name we have 
given. Click ‘Add Instance Generator’ button. 

- To end with the ID, the ID field generator for our supposed humidity meter, as 
the name we’ll write ‘WorkshopIoTHPTG’ (WorkshopIoTH+our initials), as 
Generator Type ‘Fixed String’ and as value the same as the name we have 
given. Click ‘Add Instance Generator’ button.  
 

- As a values generator we are going to create a single generator that we’ll use it 
to simulate temperature, humidity and consumed watts, we’ll call it 
‘WorkshopIoTVALUEPTG’ (WorkshopIoTVALUE+our initials), as Generator 
Type ‘Random Number’, values from 1 to 100 and decimal precision 2. Click 
‘Add Instance Generator’ button. 
 

- For the location we’ll create a ‘Random String’ generator, with the word list 
HALL, GF, F1, F2, F3, B1 and B2, simulating the floors of a building. And we 
are going to call it WorkshopIoTLOCATIONPTG. Click ‘Add Instance Generator’ 
button. 
 

- Finally, we are going to create the generator types for the ‘TYPE’ field, which 
will be of ‘Fixed String’ type and will be called ‘WorkshopIoTTYPEHPTG’ and 
‘HUMIDITY’ value, ‘WorkshopIoTTYPETPTG’ and ‘TEMPERATURE’ value and 
‘WorkshopIoTTYPEWPTG’ and ‘WATTS’ value. Click ‘Add Instance Generator’ 
button. 

Once we have defined the generators we’ll create three simulators, the temperature 
meter, humidity meter and wattmeter, to do this, in the ‘identification field’ we’ll write the 
name ‘WorkshopIoTSIMULATORTPTG’, ‘WorkshopIoTSIMULATORHPTG’ and 
‘WorkshopIoTSIMULATORWPTG’.  
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In the ‘Ontology’ tab, we select our ontology WorkshopIoTPTG (WorkshopIoT+our 
initials).   

 

We create the ‘Temperature Simulator’ configuration. 

 

Click ‘Create Simulator’ button. 
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We create the ‘Humidity Simulator’ configuration. 

 

We create the ‘Wattmeter Simulator’ configuration. 
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4.2 Simulator Execution  

We open three new tabs in the browser, we access each of them to one of the three 
simulators and we press the button Start! in each one of them.  

 

We open a fourth tab and we access the option menu ‘TOOLS’ -> ‘RTDB & BDH 
CONSOLE’. 
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We select our ontology. 

 

We’ll see a default query for querying RTDB using the SQL-Like language. 

 

 

If we click on ‘Perform Query’ button, it will return the data contained in the Database. 
We must be aware that the platform by configuration will return us at most 100 
Registries.  
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Stop our three simulators by clicking on the ‘Stop!’ button.  
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5. Control Panel 
  
The next step is to create a Control Panel using the graphical presentation capabilities 
of the platform. 

  

5.1 Gadget Creation 
  
Go to 'My Gadgets' menu and click on 'New Gadget', select the Column type. 

 

  

 
 

 

  
As a name, we assign the IoTWORKSHOPGADGETHPTG 
(IoTWORKSHOPGADGETH + our initials) and select the ThinKP that we created. 
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Select the 'Get data from query' tab, use the ‘select * from WorkshopIoTPTG where 
WorkshopIoTPTG.TYPE = 'HUMIDITY'; And select as measures for the X axis 
'contextData.timestamp', we must transform it using 'new Date($0)' and for the Y axis 
'HUMIDITY’.  

  

 

 
 

 

  
We’ll do the same to create the consumption graph of Watts, which we’ll call 
IoTWORKSHOPGADGETW + Our initials. In this case with the query ‘select * from 
WorkshopIoTPTG where WorkshopIoTPTG.TYPE = 'WATTS'; Select as measures for 
the X axis 'contextData.timestamp', we must transform it using 'new Date($0)'. And in 
the Y axis 'WATTS'. 
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And to create the temperature graph, which we’ll call IoTWORKSHOPGADGETT + Our 
initials. In this case with the query ‘select * from WorkshopIoTPTG where 
WorkshopIoTPTG.TYPE = 'TEMPERATURE'. Select as measures for the X axis 
'contextData.timestamp', we must transform it using 'new Date($0)', and in the Y-axis 
'TEMPERATURE'. 
 

 
  

 

 

For each one of the previous Gadgets, you’ll create a chart like this: 
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Finally, we’ll create a table type Gadget, we’ll call it 

IoTWORKSHOPGADGETTABLE + Our initials, we’ll select the tab 'Get live data' and 

we’ll add the following columns:  

 

  

 
 

 

 

We get a table like this: 
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5.2 Dashboard creation 
  

 
Once we have created the Gadgets, we are going to create a Dashboard that uses 
them, to do this, go to 'My Dashboards' menu and click on 'New Dashboard' 

 

 

 
  

 

 
We’ll call it IoTWORKSHOPDASHBOARD + Our initials and we’ll check it as public. 
Press the 'New Page' button. 
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We enable editing mode. 

  

 
 
 
Click on the + symbol that will allow us to add a new Gadget. 
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Select the Gadget type we want to add, in our case are three of Bar type and one of 
Table type. 

  

 
 
Once the Gadget type is added, click on the Settings button. 
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Select the Gadget we want to add to our Dashboard.  

  

 
 

 
The result will be the Dashboard with all the gadgets we have added.  
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In the Gadget listing, if we click on the link symbol,  

  

 

 
 

 
We have a dialog box with an URL where we can access and publish directly to the 
Dashboard. 
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6. Publish Ontology as API 
 
Sofia2 allows us to publish our ontologies as Api RST, to do this we have to access to 
'My APIs' menu.  

 

 
 
 
Click on 'New API' button. We write the name IoTWORKSHOPAPI + Our initials, and 
we check it as public. Uncheck the option 'External API' and select our ontology.  

 

 
 
Let's set a 5 minute cache for query results. And a limit of 5 API queries per minute.  
 
We can see the EndPoint API access: 
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We must write a description and a value for the Meta-Inf field. Finally we can see the 
operations we can create.  

  

 
  
Let's create three CUSTOM, one for each type of data we store: Humidity, 
Temperature and Watts.  
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We should obtain the following three APIs. 

 

 
 

 
We put the API as Published by clicking the ‘Publish’ button in the API listing.  

 

 
 

 
Access to ‘My API Key’ menu, where we must copy the User Token, which we need to 

invoke APIs.   
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Access to 'My Subscriptions' menu, where the APIs we have published will appear. 

 

 
  

 
By clicking ‘Test & Doc’ we access to a page of API tests where, in the right part, 
appear the operations we have exposed. 
 
\Humidity 
\Temperature 
\Watts 

 

 

 
 

 
When you click on each option, you’ll see the meta service information. At bottom of 
the page we have the 'Submit' button. In the X-SOFIA2-APIKey header, paste the User 
Token that you copied in the previous point.  
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When we execute it we’ll get the query result we had defined.  
 
Al ejecutarlo obtendremos el resultado de la consulta que habíamos definido. 

  

 
 

 

  
At 'Request Info' tab we can see the invocation URL of the operation, which will be the 
End Point that was created when we generated the API and the operation. 
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7. ANNEX 

7.1 CEP Rule Creation 

Access to ‘My CEP Events’ menu and click on ‘New Event’. 

 

As Identification we’ll assign it 'IoTWorkshopEVENT' + Our initials, we’ll select our 
ontology and press the 'Load fields' button.  

 

Select 'TEMPERATURE', 'TYPE' and 'LOCATION' fields and press 'Create' button.  

Let's look at 'CEP Event name' column, that will be the name we should use in the next 
point.  
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Now go to ‘My CEP Rules’ menu and click on ‘New Rule’ button.  

 

Select the Event we created. 

 

In 'from' field we set the compliance parameters of the rule.  
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In 'select' we set the fields we want to retrieve when CEP rule is released. 

 

In 'Insert Into' we set the rule we want to generate, in our case WORKSHOPIOTRULE 
+ Our initials. Once you have entered the three boxes, press the 'Create' button. 

 

We have already created a rule that will generate an event each time an ontology 
instance arrives with value ‘TEMPERATURE’ greater than 30 and is 'TEMPERATURE' 
type.  
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7.2 SCRIPT Rule Creation 

Access to 'My Script Rules' menu and click on 'New Script'. 

 

We assign IoTWorksopSCRIPT + Our initials to the Script the name. We assign a 
timeout of 5 seconds, choose the type of Script 'CEP' and select the rule we created 
before. Now, when the event associated with our rule is released, this script will be 
executed. Finally, we chose 'Groovy' language to the Script.  
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We force the execution of the 'Then' block by adding a return true in the 'if' evaluation 
block. 

 

 
In the ‘Motor Scripting Usage Guide’ we’ll find more information about the use of Script 
and the APIs that it offers.  

 

7.3 Final Exercise  

In the 'then' block we’ll add the logic we want to execute when the CEP events occur.  
The following code sends an email notifying us that we have exceeded 30 degrees.  

 

 
If we want to retrieve the Event data, the projection we made through the 'select' clause 
of the CEP Rule, we have the 'InEvents' Object.  

 

http://sofia2.com/docs/SOFIA2-Guia%20de%20Uso%20Motor%20Scripting.pdf
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And through the attribute 'getValuesJson' we can retrieve each of the attributes of the 
Event, which were 'VALUE' and 'LOCATION'.  

 
To finish, I propose to create a new ontology, we’ll call it IoTWORKSHOPALARM + Our 
initials, this should contain the fields LOCATION String and VALUE Number, both 
required.  

We can use the same ThinKP we created at point 4 and also assign this ontology to it, 
and finally use the API Script to perform an insertion in the ontology Alarm when an 
event occurs.  

 
Here's an example of how to insert an ontology from the Script Rules:  

 

 
In Sofia2 Documentation you have all the documentation of the platform.  

The Apis SCRIPT Guide describes the APIs availability. 

So far the IoT Workshop Sofia2. We hope you enjoyed it and we’ll be waiting for you at 
the next workshop! 

 

http://sofia2.com/desarrollador.html#documentacion
http://sofia2.com/docs/SOFIA2-APIs%20Script.pdf

