
#OSIsoftUC     #PIWorld      ©2019 OSIsoft, LLC 

 

#OSIsoftUC     #PIWorld 

 

Leveraging PI Vision Extensibility 
How to create custom symbols 

From the OSIsoft Team: 

Robert Schmitz, Product Support Engineer 

 

 

 

1 



#OSIsoftUC     #PIWorld      ©2019 OSIsoft, LLC 

 

• How do we add a custom symbol to PI Vision? 

• How can we get data to the custom symbol? 

• How can we leverage other libraries in our custom symbols to 
avoid starting from scratch? 

• How can we data from other sources? 

 

Questions we want to answer 
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Adding a symbol to PI Vision 
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1. Create a folder for our custom symbols 
• %pihome64%PIVision\Scripts\App\editor\symbols\ext 

2. Create a file for the symbol’s logic, and another one for the 
symbol’s layout 

• Logic: Sym-YourSymbolName.js 

• Layout: Sym-YourSymbolName-template.html 

• Must follow naming convention 

 

Adding a Custom Symbol to PI Vision 
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3. Add the initializing code for 
the symbol 

• Lot of code here, all of it stays 
the same across all custom 
symbols 

• Can think of this as a template 

 

Adding a Custom Symbol to PI Vision 
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• Symbol Name 

• Height and Width in no. pixels 

• How many tags it consumes 

 

Quick Cheat Sheet 
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4. Add code to our layout file 
• This can be just about any 

valid HTML code 

Adding a Custom Symbol to PI Vision 
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Getting PI Data to the symbol 
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Getting data to Layout 
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1. Add some fake data to our Logic file 

2. Use AngularJS’s ‘scope’ variable to make the fake data in the 
logic file available in our layout file 

3. Reference the scope variable in the layout file 

Using AngularJS “Magic” 
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1. Add some fake data 

Using AngularJS “Magic” 



#OSIsoftUC     #PIWorld      ©2019 OSIsoft, LLC 

 

#OSIsoftUC     #PIWorld      ©2019 OSIsoft, LLC 

 

2. Use AngularJS’s ‘scope’ to 
reference data in other files 

Using AngularJS “Magic” 
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3. Reference the scope 
variable in the layout file 

• Can use {{ }} to reference 
anything on the scope variable 

Using AngularJS “Magic” 
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Getting PI Data to the symbol 



#OSIsoftUC     #PIWorld      ©2019 OSIsoft, LLC 

 

1. Add a this.onDataUpdate function to retrieve data 
• Built-in event handler 

• Retrieves data in the same way for native Vision symbols 

2. Map this data to AngularJS’s scope to make it available in the 
layout file 

3. Reference the scope variable in the layout file 

Retrieving Data from PI 
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1. Add a this.onDataUpdate 
function to retrieve data 

Retrieving Data from PI 
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2. Map this data to 
AngularJS’s scope to make 
it available in the layout file 

• What format is the data 
coming like? 

• Let’s log the data to console to 
get a better idea 

Retrieving Data from PI 
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2. Map this data to AngularJS’s scope to make it available in the 
layout file 

• What format is the data coming like? 

• Let’s log the data to console to get a better idea 

Retrieving Data from PI 
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• Periodically, you’ll retrieve “Meta-data” updates, but these aren’t 
in every update 

• Includes: Units, Symbol name, Path 

Retrieving Data from PI 
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2. Map this data to 
AngularJS’s scope to make 
it available in the layout file 

Retrieving Data from PI 
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3. Reference the scope 
variable in the layout file 

Retrieving Data from PI 
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Leveraging 3rd party libraries 
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1. Download any necessary Javascript libraries and place in 
“ext” folder 

• For us this will be amcharts.js and serial.js 

2. Create an container for Amcharts object 

3. Create configuration for Amcharts object 

4. Convert data into format Amcharts can consume 

 

Leveraging 3rd Party Libraries 
(varies from party to party - Amcharts presented here) 
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2. Create an container for 
Amcharts object 

Leveraging 3rd Party Libraries 
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3. Create configuration for 
Amcharts object 

Leveraging 3rd Party Libraries 
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3. Create configuration for 
Amcharts object 

• But what’s in that “getConfig()” 
function? 

• Can use amCharts Editor to 
customize the config and copy 
it over (varies chart to chart) 

Leveraging 3rd Party Libraries 
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4. Convert data into format 
Amcharts can consume 

• Varies chart type to chart type 

• Varies from data source type to 
data source type as well 

Leveraging 3rd Party Libraries 
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Questions? 

Please wait for 

the microphone 

State your  

name & company 

Please remember 

DOWNLOAD  
THE MOBILE 
APP 
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Optional: Click to add a takeaway you  
wish the audience to leave with.   

Thank You 

Merci 

Grazie 
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  RESULTS   CHALLENGE   SOLUTION 

COMPANY and GOAL 
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Leveraging the PI System in Water Loss Control 

COMPANY AND GOAL 
Halifax manages water and wastewater for 
325,000 people, and wanted to find and 
reduce leaks in real-time and to reduce  
main breaks 

 

Non-interoperable systems and 
fractured information sharing 
prevented running analytics    

District Metered Areas and water 
distribution system data connected 
to a PI System in real-time, 
notifying operations of potential 
leaks and breaks 

Save $600,000 / year reducing 
leaks and reducing average 
main breaks by 50% in certain 
areas  

• “We can see the turbidities and 
chlorine levels at the plant – and 
also out in the distribution system. 
That is a beautiful thing” 

 

• Able to detect & address big leak 
of 700 gallons per minute running 
for 9 hours. 

• Change the company’s 
Infrastructure Leakage Index (ILI) 
from 9 to 2.5. 

 

 

 

• Operators and 
planners often relied 
on estimates rather 
than real data to do 
their job 
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Built-in Angular Providers 

31 



#OSIsoftUC     #PIWorld      ©2019 OSIsoft, LLC 

 
32 

What are AngularJS Providers 
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• Resources that can be injected into multiple Angular 
components for use 

• Commonly a service, special value, or constant 

• Allows one to expose an API for application-wide configuration 

 

 

AngularJS Providers 
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Why are Providers useful? 
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• Allows one to access resources outside of the symbol 
• Access to other data sources on the web 

• Access other contextual features in a display 

• Recyclable functions for multiple symbols 
• Writing your own provider is outside this talk’s scope 

Why should we use providers in symbols 
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How do we use Providers? 

36 
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How to Inject Providers 

Steps 

• Basic Building Block for a 
new PI Vision Symbol 

Code Block 
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How to Inject Providers 

Steps 

• The term for adding a 
provider to 
symbol/component is 
‘inject’ 

• Added to the symbol’s 
definition 

Code Block 

38 
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Steps 

• Add the injected 
Provider/Service to any 
symbol functions that will 
leverage provider functions 

Code Block 
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How to Inject Providers 
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• $http 
• A core AngularJS service that facilitates communication with remote 

HTTP servers 

• $q 
• A core AngularJS service that assist in handling asynchronous 

functions and their returns 

• $animate 
• Exposes DOM utility methods support animation hooks 

• $interval 
• For executing functions with a set period/interval 

• Can find more built in ones in AngularJS’s documentation 
• https://docs.angularjs.org/api/ng/provider 

External Angular Providers 
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• Create a symbol that can connect to the PI Web API and 
retrieve some information 

Goal for the Live Coding 
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Live Coding! 
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var definition = {  

  typeName: “PIWebAPIData", 

  visObjectType: symbolVis, 

  datasourceBehavior: PV.Extensibility.Enums.DatasourceBehaviors.Single, 

  getDefaultConfig: function(){  

    return {  

      Height: 150, 

      Width: 150  

    }  

  }, 

  inject: ['$http','q'] 

} 

Inject the $http and $q Providers into the 
symbol 
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symbolVis.prototype.init = function(scope, elem, $http, $q) { 

  this.onDataUpdate = dataUpdate; 

  … 

} 

Add the Providers to our initialization function 
to use it later 
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function callPIWebAPI(tag) { 

  return $q(function(resolve, reject) { 

    setTimeout(function() { 

      if(true){ 

        resolve(‘Hello ’ + tag); 

      } 

      else{ 

        reject(‘Who is ’ + tag); 

      }, 5000); 

    } 

  } 

} 

 

Make a Function to that can return 
asynchronously 
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function dataUpdate(data) { 

  var promise = callPIWebAPI(‘Robert’); 

   

  promise.then(function(result) { 

    alert(‘Success: ’ + result); 

  }, function(reason) { 

    alert(‘Failed: ’ + reason); 

  } 

} 

Let the Data Update function resolve the 
function call 
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function dataUpdate(data) { 

  var promise = callPIWebAPI(‘Robert’); 

  alert(‘Returned a promise!’); 

   

  promise.then(function(result) { 

    alert(‘Success: ’ + result); 

  }, function(reason) { 

    alert(‘Failed: ’ + reason); 

  } 

  alert(‘patiently waiting’); 

  setTimeout(function() { 

    alert(‘Still waiting…’); 

  }, 1500} 

} 

Added some alerts, just to prove the code 
does keep running 
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Mid-way recap 

What we did 
• Made a function that has an 

artificial delay on that the 
dataUpdate function calls 

• Used the $q provider to unwrap 
the result from this artificial 
asynchronous function  

What comes now 

• Make a function that actually 
calls the PI Web API for 
information using $http provider 

• Unwrap the promise returned 
from this actual asynchronous 
function 

48 



#OSIsoftUC     #PIWorld      ©2019 OSIsoft, LLC 

 

49 

function callPIWebAPI(tag) { 

  if(tag) { 

  // Set up useful URLs 

  var _piwebapiurl  = PV.ClientSettings.PIWebAPIUrl.replace(/\/?$/, '/'); 

  … 

} 

Use the Vision Client Settings to get PI Web 
API URL 
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function callPIWebAPI(tag) { 

  … 

  $http.get(_piwebapiurl) 

    .then(function success(response) { 

      // What to do if the call completes successfully 

      return response; 

 

    } , function error(response) { 

      // Log errors to console if unsuccessful 

      console.log = response.statusText; 

 

  }); 

} 

Making calls with the $http Proivder 
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function callPIWebAPI(tag) { 

  … 

  var JSON = $http.get(_piwebapiurl) 

    .then(function success(response) { 

      // What to do if the call completes successfully 

      return response; 

 

    } , function error(response) { 

      // Log errors to console if unsuccessful 

      console.log = response.statusText; 

 

  }); 
  return JSON; 

} 

Making calls with the $http Proivder 
• Code 
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function callPIWebAPI(tag) { 

  … 

  var JSON = $http.get(_piwebapiurl, {withCredentials: true}) 

    .then(function success(response) { 

      // What to do if the call completes successfully 

      return response; 

 

    } , function error(response) { 

      // Log errors to console if unsuccessful 

      console.log = response.statusText; 

 

  }); 
  return JSON; 

} 

Making calls with the $http Proivder 
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function dataUpdate(data) { 

  var promise = callPIWebAPI(‘Robert’); 

   

  promise.then(function(result) { 

    console.log(‘Success: ’ + result); 

  }, function(reason) { 

    alert(‘Failed: ’ + reason); 

  } 

} 

Let the Data Update function resolve the PI 
Web API call 


