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Developer Technologies 
Which are the best tools and technologies to use for your project 

Bodo Bachmann, Frank Garriel, & Justin Starnes 
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  RESULTS   CHALLENGE   SOLUTION 

Your Company 

What Developer Technology 
should I use to access PI data? 

AF SDK, PI Web API, & PI SQL 
Family  

Made a problem-solving 
application 

• AF SDK - .NET, Server-side, 
Performance 

• PI Web API – Platform 
Independence 

• PI SQL Family – Reporting & 
Relational DB Integration 

• Nailed it! • Platform requirements 

• Use cases 

• Familiarity 

IT Devs, Business Analysts, Data Scientists 
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Which Developer Technology to use 

AF SDK PI Web API PI SQL Family 

Windows + .NET ✅ ✅ ✅ 

Platform Agnostic ✅ ✅ ✅* 

Server-side Apps ✅ ✅ ✅ 

Web & Mobile Apps ✅ ✅ ✅ 

BI & Data Science ✅ 

 

✅ ✅ 

Data Ingress to PI ✅ ✅ ✅ 

* Many platforms supported 
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AF SDK 
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Most performant data access methodology for your PI data in a Windows environment. 
 
Most flexible data access methodology for getting data in and out of the PI System. 
 
It has full support for handling timestamps with your time-series data (ex. * and *-10h). 
 
It enables users to write service applications, such as the PI Analysis or Notifications service. 
 
It enables users to create custom applications, including data references, for scenarios not 
available off the shelf. 
 
 

AF SDK 
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Custom Data Reference Example 
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1. Determine Supported Methods – GetValue, SetValue, etc. 

 

2. Determine Supported Contexts – RecordedValue, InterpolatedValue, etc. 

 

3. Implement methods and account for context, such as time, time range, etc. 
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Custom Data Reference Implementation 

Implement the basic functionality of getting and setting value.  
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 Data Pipe Example 
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Data Pipe Implementation 
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Implement the AFDataPipe to get notified of data changes in the server.  

1. Inherit from AFEventSource 

- Store timestamps when data last retrieved for each attribute 

- Override GetEvents to publish events between last and current time 

- Dispose of timestamps 

 

2. Create Data Pipe 

 

3. Include Data Pipe in supported data methods 

 
This allows a persisted, long running, service to process new data arrival at the 

PI System to support near real time operations. 
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Review of Approach 
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Ease – It only takes a few lines of code to use the AF SDK to access your data. 

 

Flexibility – It allows anything that can be done in code to be used.  

 

Performance/Scalability - AF SDK provides a data cache that can be used to 

improve performance/scalability.  
 

Security – Be aware of complexity in handling authentication and authorization 

for multiple users. 
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Product Booth Talks & Labs  

• PI Asset Framework 

• Developer Technologies 

 

Product Expo, Golden Gate – Hilton 

High Performance Applications 
Today - 10:30 

PARC 55: Mission II 

 

Rolling out Asset Framework 
Today - 11:30  

HILTON: Imperial Ballroom A 

 

Monitor PI Analysis Service 
Today - 2:30 

PARC 55: Mission II 

 

And more … 

PI Square 
https://pisquare.osisoft.com 

 

Custom Data Reference 

Example 
PI Square Link 

https://pisquare.osisoft.com/
https://pisquare.osisoft.com/community/developers-club/blog/2015/06/16/implementing-the-af-data-pipe-in-a-custom-data-reference
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Newly Released Features (AF 2018 SP2) 
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• Improved performance when searching for event frames 

 Overlapped or Active Between  

(event time range crosses queried time range)   

 Value across multiple templates and/or non-templated attributes 

• Improved flexibility in searches 

 OR operator 

 OwnerName 

• Administration functions (ex. clear change tables or re-index) 

§ Previously only available using AFDiag 

§ Now available via AF SDK or PowerShell 

 
 * The list above is developer focused and incomplete. * 
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AF SDK 
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• Justin Starnes 

• Senior Software Developer 

• OSIsoft 

• Jstarnes@osisoft.com 

mailto:Jstarnes@osisoft.com


#PIWorld      ©2019 OSIsoft, LLC 

 

15 15 

PI Web API 
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Frank Garriel 

 

Donkey Kong PI World 
2018 Champion 

 

fgarriel@osisoft.com 
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Frank Garriel 

 

Ms. Pac-Man PI World 
2019 Champion 

 

fgarriel@osisoft.com 
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Frank Garriel 

 

PI Web API PI World 
2019 Champion 

 

fgarriel@osisoft.com 
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What you make with 
PI Web API 

 

1.Web Apps 

2.Data Science & BI  

3.Mobile Apps 

4.PI Vision Extensibility 

5.Edge data to PI 
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Perfect for Web & Mobile Applications 
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Great for Data Science 

PI DA 

PI AF 

PI Web API 

Data Frames 

<Your Code Here> 

Calculations 

Transformations 

Predictions 

Visualizations & Analytics 
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Great for Data Science 
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Great for Data Science 
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Product Booth Labs  

• PI Asset Framework 

• Developer Technologies 

 

Product Expo, Golden Gate – Hilton 

Building a Manual Data Entry 

Symbol In PI Vision 

Today, 10:30 AM – 12:30 PM 

 

Getting Started With PI Web API 

using Postman​ 

Today, 2:30 PM – 5:30 PM 
 

And more … 

Using PowerApps to Build Real 

World Apps With Your PI Data​ 

 

Generating API clients with Open 

API 2.0 (Swagger) 

 

Data Science with R and the PI 

System 

 

Available at: 

osisoft.com/presentations 
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Other Available Resources 

Tutorials on PI Square - 
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api 

 

Samples on GitHub - https://github.com/osisoft/PI-Web-API-Samples 

 

Reference Guide - 
https://techsupport.osisoft.com/Documentation/PI-Web-
API/help.html 

 

 

https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://pisquare.osisoft.com/community/Learn-PI/programming-in-pi-web-api
https://github.com/osisoft/PI-Web-API-Samples
https://github.com/osisoft/PI-Web-API-Samples
https://github.com/osisoft/PI-Web-API-Samples
https://github.com/osisoft/PI-Web-API-Samples
https://github.com/osisoft/PI-Web-API-Samples
https://github.com/osisoft/PI-Web-API-Samples
https://github.com/osisoft/PI-Web-API-Samples
https://techsupport.osisoft.com/Documentation/PI-Web-API/help.html
https://techsupport.osisoft.com/Documentation/PI-Web-API/help.html
https://techsupport.osisoft.com/Documentation/PI-Web-API/help.html
https://techsupport.osisoft.com/Documentation/PI-Web-API/help.html
https://techsupport.osisoft.com/Documentation/PI-Web-API/help.html
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What's new and upcoming 

•PI Web API 2018 SP1 (Released?) 
• Stream Updates CTP 

• Increased Streamsets Performance 

• Bug Fixes & Security Improvements 
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Awesome for Ingress 

PI Web API 2019 (Developing Now) 

 

OSIsoft Message Format in PI Web API! 
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No matter where your operational data resides,  

OSIsoft will have technology available  

to collect and store this data 

The Goal of Pervasive Data Collection (PDC) 
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Pervasive Data Collection Offerings: OMF and More 

 

 

 

 

PI Connectors  

PI Interfaces 

Plants 

 

 

 

 

Edge Data 

Store 

Assets 

 

 

 

 

OSIsoft 

Message 

Format 

Sensors 

 

 

 

 

Devices 

Open 

Source 

Packaged Software Developer Technologies 
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OMF 

Application 

OSIsoft Cloud 

Services 

Edge Data Store 

PI Server ENTERPRISE 

CLOUD 

EDGE 

Quick Summary of Possible OMF Destinations 

 In closed CTP 

FogLAMP 

 

 

OMF 

PI Web 

API 
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 Flexible 

 Lightweight 

 OS, hardware, and language agnostic  

 Destination agnostic 

Why Use the OSIsoft Message Format? 

It allows writing data into an OSIsoft destination in a manner that is 
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Product Booth Labs  

Developer Technologies 

Product Expo, Golden Gate – Hilton 

 

Emerging Technologies 

Product Expo, Yosemite – Hilton 

Code your way out of the 

stickiest data connectivity 

requirements on your next IoT 

project 

Today, 10:30-12:30, Lombard, 

Parc 55 

 

Hands-On with FogLAMP: 

Getting your IIoT Data into PI 

Today, 2:30-5:30, Fillmore, Parc 

55 
 

And more … 

Designing OMF into A Multi-function 

Edge Device (Monico) 

osisoft.com/presentations 

​ 

 

What is OMF? 

explore.osisoft.com/omf/ 

 

OMF Specification 

omf-docs.readthedocs.io/en/v1.1/ 
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//TODO: get better picture of me 
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Frank Garriel 

Technical Product Manager, PI Web API 

OSIsoft 

Fgarriel@osisoft.com 
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PI SQL Family 
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Use Cases… 
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SQL Server Reporting Services 
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SQL Server Integration Services 
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SQL Server Linked Server 
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MS Excel Power View and Power BI 
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Tibco Spotfire and Tableau 
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Multi-Platform and Java 

• Pure Java JDBC Driver 

• Https only 
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Use Cases for SQL Data Access 

• Integrate with 3rd party products (SQL, Office, SAP) 

• Create reports (SQL, Crystal, Cognos, etc) 

• Share PI data on the Web (SharePoint, ASP.NET, etc) 

• Enterprise Application Integration – EAI (BizTalk, Tibco, etc) 

• Extract, Transform and Load PI data – ETL (SQL, SAP BO, etc) 

• Combine PI with data in other systems (SQL, Oracle, etc) 

• Online Analytical Processing – OLAP (SQL) 

• Develop custom SQL based applications to PI system 

• Manage PI systems 
 

• Support virtually any custom application in any programming language on any platform! 
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SQL… 
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Data Model 
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PI SQL Commander 
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DBVisualizer using PI JDBC 
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Functional Comparison 

Product Version PI Point 

Data 

Archive 

AF Asset AF Event 

Frame 

AF 

Attribute 

Data 

Integrator 

Framework 

PI Views 

PI OLEDB 2017 R2 CRUD - - - - 

PI OLEDB Enterprise  2017 R2 - R R R - 

PI JDBC 2017 R2 CRUD R R R R 

PI ODBC 2016 R2 CRUD R R R R 

PI SQL Client  

(OLEDB, ODBC, 

JDBC) 

2018 R2 - R R R - 

Other functional differences: Aggregation tables, WAN support, Timezone support 
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Components… 
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PI JDBC and PI ODBC Architecture 

Java Client Application 

JDBC 
Client 

PI JDBC Driver SQL  

Queries 
JDBC 

v4.0,v4.1, v4.2 
https 

Client Application 

ODBC 
Client 

PI ODBC Driver SQL  

Queries ODBC v3 

API 

net.tcp 
or 

https 

C++  

Lib 

PI Data Archive 

PI AF Server Middleware 

PI Integrator 
for Business 

Analytics 

PI SQL DAS 

(Integrator 

Framework) 

Middleware 

PI SQL 
Data Access 

Server 
 

PI OLEDB 

PI 

OLEDB 

Enterpris

e 

Middleware 

 
 

PI SQL DAS 

(RTQP 

Engine) 

MS SQL Server 

AF Server 
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Java Client Application 

JDBC 
Client 

PI SQL Client JDBC SQL  

Queries 
JDBC 

v4.0,v4.1, v4.2 
https 
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PI SQL Client Architecture 

Client Application 

OLE DB 
Consumer 

PI SQL Client OLEDB 
SQL  

Queries 

PI Data Archive 

PI AF Server 

OLE DB 

API 

net.tcp 
or 

https 

C++  

Lib 

Middleware 

PI Integrator 
for Business 

Analytics 

PI SQL DAS 

(Integrator 

Framework) 

Middleware 

PI SQL 
Data Access 

Server 
 

PI OLEDB 

PI 

OLEDB 

Enterpris

e 

Middleware 

 
 

PI SQL DAS 

(RTQP 

Engine) 

MS SQL Server 

AF Server 

Client Application 

ODBC 
Client 

PI SQL Client ODBC SQL  

Queries ODBC v3 

API 

net.tcp 
or 

https 

C++  

Lib 
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What’s coming 

PI SQL Client 2018 R2 

• Added support for ODBC 

• Added support for JDBC (pure Java) 
 

Bug Fix Versions  

• PI OLEDB 2019 

• PI OLEDB Enterprise 2019 
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Hands-On Lab and Product Presentation 

Lab 

• “Mobile Reports: Building Reports For Your Devices Using SQL 
Server Reporting Services and Power BI” 

• Today, 10:30 AM – 12:30 PM 

 

Tech Talk 

• “Modernizing PI SQL for the Future” 

• Today, 2:30 PM – 4:15 PM 
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PI SQL Family 

• Bodo Bachmann 

• Bodo@osisoft.com 

• Engineering Manager Europe 

• OSIsoft 
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ARE YOU READY FOR DAY 3 ! 

HILTON 

• Opening Session & Product Track 

• Best Practices Track 

• Partner Marketplace Showcase 

 

PARC 55 

• Developer Track & Tech Talks 

• PI Security Workshop – Not just for Security Gurus! 



#PIWorld      ©2019 OSIsoft, LLC 

 

 55 

Hilton – Grand Ballroom 7:00 – 10:00 PM 

IT’S THROWBACK THURSDAY AT 
GEEK NIGHT TONIGHT! 



#PIWorld      ©2019 OSIsoft, LLC 

 

 56 

Parc 55 – Cyril Magnin III  
10:30 am – 12:30 pm 

 

Power Generation 
User Group Meeting 

Refer to mobile app for exact location and timing 
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PARTNER & PRODUCT EXPO 
Today’s Expo Hours 

10:00 am – 3:00 pm 

Golden Gate and Yosemite 
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LUNCH IN TWO 
LOCATIONS TODAY 

General Attendee Lunch – Hilton 

Developer Lunch – Parc 55 
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Gothenburg • Sept. 16-19, 2019 
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FINAL TRAINING LABS 
START TOMORROW AT 9:00 AM 

 

All labs require pre-registration 

  
Check the back of your badge for room locations and visit the 

registration desk with any questions! 
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Communicate with OSIsoft Product Managers 

https://feedback.osisoft.com 

If it is not shared on the feedback portal, it didn’t happen! 
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Questions? 

Please wait for 

the microphone 

State your  

name & company 

Please remember 

DOWNLOAD  
THE MOBILE 
APP 
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