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Turn Real-time Data Into Actionable 

Information 

THE PI TECHNOLOGY GIVES THE POSSIBILITY TO PUT IN PLACE BUSINESS SOLUTIONS 

PROBLEMS RESULTS TURN REAL-TIME DATA INTO ACTIONABLE INFORMATION 
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Strategic Alliances - Overview 

Real-Time Data 

Infrastructure 

Productivity & 

Infrastructure 

Line of Business 

Connectivity 

http://www.sap.com/index.epx
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PI Server 
(incl. AF) 

PI Analytics PI Visualization 

Managed PI Software + Services 

Microsoft Complimentary Technologies 

PowerPivot 
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Strategic Alliances – SAP 

•. 

 

• OSIsoft Partner Since 1996 

• SAP Production Planning-Process Industries (SAP PP-PI) module 

• SAP Plant Maintenance (SAP-PM) module 

• SAP Quality Management (SAP-QM) module 

• The OSIsoft Business Package for SAP Portal 

• Member of ES Community 

• Member of Value Network for Chemicals, Mining, and Utilities 

• Enterprise Services for SAP Enterprise Service Repository 

• AMI MDUS as SAP Endorsed Business Solution (EBS) and participant in SAP 

  Lighthouse Council 

 

Strategic Alliances – SAP Integration 

http://www.sap.com/index.epx
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The PI System: Generic Architecture 
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Present 
 
View data, identify 
problems, and take 
corrective action with 
familiar, easy-to-use 
graphical tools. 

 
Visuals 

 
 
 
 

Analyze 
 
Access  real-time or 
historical role-based 
data for the entire 
enterprise at any time. 

 

 
Analytics 

 
 
 
 

Connect 
 
Collect data from 
hundreds of sources. 

 
 
 

 
Interfaces 

 
 
 
 

Manage 
 
Gather and archive 
large volumes of data. 
Scale to meet your 
growing business 
needs.  

 
Servers 

PI System Overview 

The OSIsoft PI System is the highly scalable and secure real-time and event 

infrastructure that connects people with the right operational and manufacturing 

information at the right time to analyze, collaborate, and act. 
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CONNECT– Interfaces 

Connect to over 400 data systems and sources 

Measures and aggregates a broad range of data types 

• Handle either or both time-series data and events 

• Secures the access and transmission of the data 

• Can read or write multiple servers and collectives 

• Auto Point Synchronisation with data sources 

• Data collection redundancy and high availability 

Collect data from 

hundreds of sources 

 

 

Connect 
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• Can write to multiple Servers  
and Collectives 

• Ease of Deployment and Maintenance 

• Remote Configuration and Monitoring 

• Auto Point Synchronization (APS) 
(between DCS / PLC / SCADA) 

• Disconnected Startup  
(Node is able to restart without connection to the PI Server) 

• Buffering and History Recovery 
(no Data loss) 

• Exception Reporting 
(unload the bus)  

• Automatic Failover, High Availability (HA) 

• Data Security 

• Standardized Logging and Debugging 

 
OPC 

Client 
XML 

Modbus 
Device 

OLE DB 
Consumer 

OPC 
SERVER 

RtPortal 
Services 

DDE 
Server 

ODBC 

Client 

SQL 
Server 

Oracle 

.NET 
App. 

ODBC 
DSN 

ADO 
RECORD SETS 

OPC 
HDA 

SERVER 

SQL 

Server 

PI 

MANAGED 

PI SYSTEM 

ADO 
.NET 

Oracle 

SQL 
Server 

ADO 

OLE DB 
Consumer 

DCS 

PLC 

Other 

ASCII OLAP 

Secondary everybody  
can see if Master is down 

PI Server 
Master Configuration Data 

   PI Server 

DCS 

PLC 

SCADA 

OTHER 

INTERFACE 

Advanced Realtime Interfaces 



10 Empowering Business in Real Time.  © Copyright 2010, OSIsoft , LLC.  All rights Reserved.   

COM Connectors 

• PI COM Connectors allow other enterprise systems to use PI architecture and clients, 
delivering data between the PI Server and foreign databases or data historians without 
storing them in PI Data Archive  

 

• Each COM Connector obtains foreign system data using techniques provided by the 
foreign system vendor.  

 

• A COM Connector can be  
implemented as either an in-process  
or an out-of-process COM object.  

PI Server 

Foreign Data Systems 
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What do you know about the  

Availability – Performance – Security? 

Devices?  

Applications?  

Network? 
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MCN HealthMonitor 

Proactive Communication Infrastructure Monitoring  
and Informed Decision-Making 

Management Console 

• IT Organizer 

• IT Overview 

Monitoring Interfaces 

• Perfmon 

• SNMP 

• PING 

• TCP response 
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High Availability – concern and goal 

Software Fault-Tolerant System 

• Interface Failover 

• Buffering 

• PI Server Replication  

• SDK Services (discovery, failover, and load distribution) 

• N-way Buffering of Non-Interface Data (e.g. PI-SDK) 

• Replication of Archive Edits among Server Nodes 

• Promotion of Secondary Nodes on Primary Failure (configurable) 

Near-Independent, Physically Separated Servers 

• No hardware/network restrictions, no limit on Server nodes 

General Benefits 

• Availability, end-USER sees one logical system 

• Scalability, system load can be distributed 

• Flexibility, accommodates your environment 

For IT and Management 

• Reduced Total Cost of Ownership (TCO) 

• Allows Disaster Recovery Plans 

Extra benefit: Hardware and Software just out of the box 
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PI HA Architecture 

   Primary 

   PI Server 

   Secondary 

   PI Server 

Configuration 

Changes 

System 
Management 
Tools 

Secondary 

PI Server(s) 

Thin Clients: RtPortal, RtWebParts,  

Rich Clients: ProcessBook, DataLink, Custom Application… 

PI-SDK 

Data Buffering 
Services 

PI Interfaces 
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Time-Series 

PI Server Collective 

Data Buffering 
Services 

PI Interfaces 

Failover Mechanism 
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MANAGE – Server 

Reliably gather, archive and serve large volumes of data 

Designed for time series and non time series data 

• High Performance (storage AND retrieval) 
e.g. Timestamp Resolution ~ 15 µs; Sustained Read from Archive ~300.000 values/sec  
and  write 100.000 values/sec depends on hardware + multiple users  

• Scalability (no practical limits in growth) 
System Size 1.000 to 2.000.000 Data Streams (32 bit) # 1.000 to 10.000.000 Data Streams (64 
bit);  
Number of Users limited only by hardware 

• High Availability (backbone for business critical applications) 
High Availability for Server collectives and Client failover, actual Part of Platform Release 1  
in development load balancing, peer-to-peer replication 

• Security (access to all data with no risk for operations) 
Configuration & Data Security by Tag, Element and User 

• Extensibility (be prepared for unplanned integration) 
Supported Standards like OPC DA, OPC HDA, OPC A&E, OPC XML-DA, ODBC, OLE DB, COM, 
.NET, SNMP, Perf.Counter 

• Crossing boundaries (technical, organizational, regional,... ) 

• Protection of investment: Integration of legacy systems  
e.g. Data from 20 year old DCS shown in Excel Services 

• Unified data access to all operations 

Gather and archive 

large volumes of 

data. Scale to meet 

your business needs. 

Manage 
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The PI Data Access layer 
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 The PI Data Access Components 

• PI ODBC Client 

• PI OLEDB Provider 

• PI JDBC Driver 

• OPC 

• OPC DA/HDA Server 

• OPC UA Server 

• Web Services 

• PI Web Services 

• SDKs  

• PI SDK 

• AF SDK 
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Data Access: The 2010 Wave 

Relational / Non Time Series Data 

Time Series Data 

              Asset Information / Metadata 

PI Server            PI Server Collective 

PI Web Services 2010 PI OLEDB Enterprise 2010 PI JDBC Driver 

Analytics 

Notifications 

OSIsoft SDKs 

Analysis/Reporting Services 

MII 

http://www.oracle.com/index.html
http://www.sap.com/index.epx
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A set of tools for organizing data 
around your processes, 
operations, facilities and 
organization to support an 
information model. 

PI AF 2.x is … 

structure your data in a 
meaningful way to search and 
view it in the right context so 
problems can be solved faster. 

Helping You to … 

What is PI AF 2.x ? 
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MANAGE – Asset Framework 

Contextualize, structurize and enrich data 

Represents the entire Asset Structure of the Plant 

• Data structured and organized by Assets (devices, equipments, 

machines etc.) 

• Spans multiple PI SYSTEMS 

• Incorporates non time series Data 

 
Gather and archive 

large volumes of 

data. Scale to meet 

your business needs. 

Manage 
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PI AF 2.x acronym 

AF stands for either 

• Application Framework 

• Users can build applications on top of AF 

• Analysis Framework 

• AF is great to host calculations 

• Asset Framework 

• AF is equipment centric 
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Evolution 

 

Templating 

Flow sheeting 

“foreign” data 

Model analyses 

Analysis Framework 

1.x 

Connections 

Element Asset 

“foreign”  
structures 

Unification 

Notifications 

Analysis Framework 

2.x 

Connectivity 

PI – Archive 

Tag 

Processbook 
Datalink 

Batch 
Performance 

Equations 

Control Monitor 

 

History 

 

Aliasing 

Versions 
Hierarchies 

Module database 

 

Module 

ACE 
Module relative 

Displays 

 

Context 
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ANALYZE – Analytical Capabilities 

Convert real-time data into actionable information 

Measure and improve business performance 

• Equations, calculations, aggregations, filters, business rules  

• CEP (Complex Event Processing) & Post processing 

• Reports, Notifications and Alerts 

• Monitor business & operational performance in real time 

 

Access real-time or 

historical role-based 

data for the entire 

enterprise at any 

time. 

Analyze 

Performance Equations Advanced Computing Agent PI Notifications 
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The PI Analytics :PI Totalizer 
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  PI ACE (Advanced Computing Engine) 
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PI System & StreamInsight Platform 

Query 

Logic 

Event sources Event targets 

PI Interface 

PI Server 

StreamInsight Application at Runtime 
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http://msdn.microsoft.com/vstudio/products/default.aspx
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E-mail  or I-M 

Web Service 
XML 

Extensible 

Processbook 
MyPI  Desktop  
Webparts 

Configured from  
AF Elements 

Filtered with 
sophisticated 
rules 

Recipients 
selected from 
Active Directory 

Trigger 

Override where necessary 

– Change time rule 

– Define specific content 

– Add/modify subscribers 

Define information once 

– Fewer errors 

– Automatically in sync 

– Maintenance can scale 

Go See: Using Templates to Speed Up Configuration of Your PI System 

PI Notifications: The Power of Templates… 
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The PI System: Visualize 

The Analytics The Server The Interfaces The Visuals 

The decision makers can use the well-known tools like: 

• OSIsoft PI ProcessBook 

• Microsoft Office Excel or Microsoft Office SharePoint 

• SAP Enterprise Portal  

The Visuals stimulates the creativity and gives solutions to end-users 

for solving business problems. 
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The PI System: Visualize 

The Analytics The Server The Interfaces The Visuals 

Thin Clients 

PI WebParts 

PI ActiveView 

Rt Business Package 

DataLink Excel Services 

Smart Clients 

PI ProcessBook 

PI DataLink 

PI Manual Logger 
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PI DataLink for Excel 
2010 

PI WebParts for 
SharePoint 2010 

PI and PowerPivot for  
Excel 2010 

PI and PowerPivot for  
SharePoint 2010 

PI Data Access 
Technologies 

PI Notifications 1.1 
OCS R2 Delivery Channel 

PI for Office 2010 
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View data, identify 

problems, and take 

corrective action with 

familiar, easy-to-use 

graphical tools. 

Present 

Gain a comprehensive view of operational information 

Empower informed decisions and drive business success 

 Role-based graphics for 

» Visualization of operational and maintenance information 

» Process Analysis and Troubleshooting 

» Historical Event Review 

 MS Excel Link for  

» Process Reporting 

» Detailed Engineering Analysis 

 Incorporation of portal-based technology for Performance 

Assesment 

 

High Fidelity Trending in 

Real Time 
Process Graphics 

Workbook Provides Overall 

System Organization 

ProcessBook® PI DataLink™ 

Access to current and historical process 

information for analysis and reporting 

PI WebParts™ 

Provide access to real time information from 

anywhere  
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PI DataLink + Excel 2010 + PowerPivot 
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PI for Office 2010 
PI Web Parts 2010 for SharePoint 2010 
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RtBusiness Package 
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