o A
O
=

———— —_=e.LE

.1.1‘1&0; & ‘
VEQ
A ‘“‘“\Q\.l.leinlnxx

1£1001
$0101%£010 \
AO0O¥0101£1 E 3 8

Real Time Information — Currency of the New Decade

April 26-28, 2010



PO1¥ 1001501
LAO0SO0OL01L £ 100

SRS @Slsoft. UC2010

What's New in Pl Analytics
and Pl Notifications

Beth McNelll - OSlsoft
Glenn Moffett - OSlsoft
Roman Schindlauer - Microsoft

Real Time Information — Currency of the New Decade



SNt 1.

el | py <

: = e ‘t? ,"»-’.‘
““ "/‘ \ =] .l".,’:y- \ -"._j ,' s

'.. s .«lx

Real Time Informatlon — Currency of the New Decade

Landscape

G >

Visualization & DatalLink for Excel

oSNy

7 N
| Performance Equations, Totalizers,

\Alarms and RTSQC o

—

Advanced Calculation Engine (ACE)

{7 — . : _ J

ol
(' Ly

Pl Notifications

k J

© Copyright 2010, OSlsoft LLC. All rights reserved.

Analytic and Notification

o




Upcoming and Future Releases

 PIACE 2010

. Pl Notifications 2010
* PI for Streamlinsight

* Pl AF Configured Analytics
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Pl ACE 2010
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Advanced Calculation Engine (ACE)
Overview

 Enables Pl access from Visual Studio

e Allow user to focus on Business rules

* Write once use many

Real Time Information — Currency of the New Decade
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Advanced Calculation Engine

Visual Studio add-in
enabling access to Pl data for input and output

(ACE) - Overview

ACE Wizard Page 2f2: Tag Information for PowerCost. Residential

Context A g=Te e

Input_Aliases

Dzlete

Output_Aliases

Tag hName Zurrent “alue Clamping Bad “'alus
Powver 141 o Clamping Mo Substitotion
Powver2 betata] o Clamping Mo Substitution
Powverd 326 Mo Clamping Mo Substitution
Powverd S95 o Clamping Mo Substitution

Tag Search. ..

Alias Search...

Tag MName

Current Walue

Clamping

Bad “alue

PowwerCost

=89

o Clamping

Mo Substitution Configure Tag. ..

Pairt Attributes ...

[ Cancel ]

[ =Back ] Finizh
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Visual Studio — Access to Data Points

2% PowerCost - Microsoft Visual Studio

File Edit ‘iew Project Build Debug Data Tools Test  Window  Help
-l (S @ % S 9 Sl Sl b Debug * Any CPU - | [
b 3 3|2 % (E s e % B o R % s | EE| = 2 1585

Il
il

12

¥

Residential.¥b

B[=]E

| “#Residential L | |£_§ {Declarations)

F Publie Class Besidential

Inherits PIACENetClassModule
Priwvate PowerCost As PIACEFoint
Priwvate Powerd4 bLs PILCEFoint
Priwvate Power3i bLs PILACEFoint
Private PoweriZ As PIACEFoint
Priwvate Powerl As PIACEFoint

[_] 1
1

Tag Name/VE Variahle Name Correspondence Tahle
' Tag Name VB VWariable Nsagne

' Powerl Fouwerl
' Powera Pomwerz
' Powersi Pomwer3
' Powerd Fowerd
' PowerCost FowerCaost

= Pubhilic Crrerrides Sub ACECalculations ()
Dim MyModule As FPISDE.PIModule
Iim Power Ais PIFoint

Dim Cost is Double = 0

Dim Watts As Double = 0

Dim RateChange Ls Intls = 0

Iim Ratel, Ratei is Double

Ready Ln 12 Caol 1 Chl

INS
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Advanced Calculation Engine
(ACE) - Overview

 Manager
— Control

Conbed & ummany

 Scheduler 12,
— Run calculations ACE Scheduler

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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ACE 2010 Enhancements
Overview

) s s
« Multiple Schedulers " "
ACE Scheduler 1  ACE Scheduler N

« Performance Improvements
— Components re-written in %
NET

« Visual Studio 2010 support O Visual Studio

« Native 64-bit operating
system support

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsolt LLC. Al rights reserved.
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ACE 2010 Enhancements

* Multiple ACE Schedulers

— Split or increase number of calculations
— One scheduler per machine

LLCE

T PI-ACE Manager
Zerver Executable Module Context Tag H

[;41&}; acl L TBEN A R BT I
L_L_P = M

EI default DF|

ACE Scheduler @ FastTagEss DF

EEI---@ |ceCreamSimulation DFl

. @ UC2010Demol CF]

. - UC20100em02 EE:

- Bl HrCalcSim OF

-1 TestScheduler DF

Pl Server e ¢ UC2010Demo3 bF
L .F}; - UC20100emad O

1‘\” ¥ Executables; 9 Modules: 16 Contestz [10 Running, 2 Er

ACE Scheduler
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ACE 2010 Performance

Clock-scheduled calculations

ACE Version Calculations
CPU/Second

Current (32-bit) 572
ACE 2010 beta(64-bit) 3212

— 1000 calculations/sec
— Input event rate: 1600 events/sec

Real Time Information — Currency of the New Decade



ACE 2010 Performance

Natural scheduled calculations

ACE Version Calculations
CPU/Second

Current (32-bit) 593
ACE 2010 beta(64-bit) 4030

— 1 input trigger tag
— Input event rate: 1600 events/sec

Real Time Information — Currency of the New Decade
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ACE and Asset Framework (AF)

- Pl Server 2010 enables MDB to AF link and synchronization

PI SERVER COLLECTIVE AF Link Subsystem AF SERVER

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsolt LLC. Al rights reserved.



ACE 2010

« Upcoming
— OSlsoft vCampus beta — Available Now!
— ACE 2010 release 2H 2010

 More information
— Product Expo - POD

Real Time Information — Currency of the New Decade
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Pl NOTIFICATIONS
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Pl Notifications - Overview

Configured from _
AF Elements Trigger E-mail or0Cs
% IS Processbook
:t MyPI Desktop
Filtered with w f PSE
sophisticated _ ' ﬁ
rules v @ q| ' Ff  Web Service
Recipients
selected from e Extensible
Active Directory =
Features Delivery Channels
— Templates — User can create their own
— Custom Content — OSlsoft vCampus — XML &

— Acknowledgement and Escalation Skype

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.
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Pl Notifications - Features

* Notification Templates enable rapid and
automatic creation of maintainable
notifications

(
i Notification : Element
| OR

|

|

- _T_emﬁlftg ¥ gl _T_emﬁftg .y
Notification Element

[ J-on J
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Office Communication Server 2007 R2
* Native Delivery Channel

* Supports presence and Instant Messaging

(IM)
o O 8 L)@ O
® Appl |Ca‘t|0ns @ Daniel Thompson @ @GSIsoft Start [10/19/20091:20.34 PM End[*

@ PI Notifications IM Service 6]

e e e e e e—|
clicking an hyperlinks. Only do so if the link is from a A
O r p n O n es trusted source, you are expecting it in the context of your
IM conversation, and you have verified its legitimacy with
the sendert

WI n C OWS M O b I I e E\:;géi-trgaﬁhlﬁ&sﬁfs\mredeviﬁNntiﬁmtions[Disk Space

Low on Daredevi] generated a new notffication event.

23R 3FSF R

Name: Disk Space Low on Daredevi
BlackBerry — e

Database: IT
Start Time: 10/19/2009 1:20:34 PM

Trigger Time: 10/19/2009 1:20:34 PM

i F) h one Target: ||SLITPIAFOL\TSiees
Neraritand AAA Canemeeh Narnd ol
Last message received on 10;"19;’2009 at 1:18 PM,

&

|

Toree- | Natarlinht\AK Naredavil | anicalNigkl |
£ |

w
L
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PI Notifications 2010

« Message Formatting

— More control over the appearance of the
subject and body

« Performance

— History retrieval is improved by an order of
magnitude

— Native 64-bit operating system support
 Internationalization

Real Time Information — Currency of the New Decade



t T Agency B - 11 A Insert  Preview

Email Body
ﬁuh_iect: High temp for server WPIANODEMOAVDMEVELD3-Databasel in Rack 23
il
Server WPLANMODEMOYDMINSLO3-Databasel CPU exceeds temperature limit,  —
Trigger Attribute Walue
CPLU Temp T2°C 3
System Temperature 62 "iC
-

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. All rights reserved.
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Message Formatting - Features

* Format specified on
— Template
— Notification
— Individual
— Group

* Appearance of timestamps and numbers

* Insert Tables

Real Time Information — Currency of the New Decade
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Notifications

Upcoming Release
— Notifications 2010 release 2H 2010

Product Expo - Notifications

Talks

— Enterprise Integration and Pl Data Access
— Delivery Channel

— Using Templates to Speed Up Configuration of
Your Pl System

— PI Notifications make a difference — Appleton
Papers

Learning Lab

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsolt LLC. Al rights reserved.



Pl AND MICROSOFT STREAM
INSIGHT
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Use Case Examples

« Alarm and limit processing

* Validation and Estimation for AMI

Real Time Information — Currency of the New Decade
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Reqguirements

* Process stream(s) of data
* Perform time based gueries
» Correlate and aggregate data

* Avoid writing (structured) code

Real Time Information — Currency of the New Decade



MICROSOFT STREAMINSIGHT
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What is CEP?

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.




» Continuous processing NG [
of event streams

« from multiple sources
* based on a declarative query language
* With near-zero latency

Real Time Information — Currency of the New Decade



Event-Driven Data Processing
Challenges

* Reason about time semantics
* Detect Iinteresting patterns
* Process late data

* Re-use existing functions and algorithms

Real Time Information — Currency of the New Decade
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Overview of Streaminsight

Input Adapter

Real Time Information — Currency of the New Decade

User App

LINQ Query

Query Management

StreamlInsight Server

Streamlinsight Installation (DLLs)

Output Adapter

© Copyright 2010, OSlsoft LLC. All rights reserved.
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Overview of Streaminsight

User App
LINQ Query
Query Management

Diagnostics

ittt Window ; Service  painiieteiit etttk ~~
{ \
] StreamlInsight Server :
| I
: I
i Input Adapter : Output Adapter :
E (DLLS) Runtime query (DLLS) !
- I
| |
I I
| |
I I
l :
'\\ Streamlinsight Installation (DLLs) /

4

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Typical Streamlnsight Queries

» “Give me the Top 3 values every 10
minutes”

« “Compute a running average of each
sensor value over the last 20 seconds”

* “Filter out sensor readings when the
device was in a maintenance period”

* “Tell me when an event A was followed by
an event B within 3 minutes”

Real Time Information — Currency of the New Decade



LINQ Example: Aggregate

Time

\

var result = from win in inputStream.TumblingWindow(
TimeSpan.FromSeconds(10))
select new { avg = win.Avg(e => e.W) };

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Allrights reserved.
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Streaminsight Platform

Streamlinsight Application Micgpsoft _ st
Development in C, LINQ OO Visual Studio I\ NET

Streamlinsight Application at Runtime
Event sources Event targets

/Tput The CEP platform does the heavy PtPut @

Adapt ey . t '
apte lifting for you to deal with aprers Pagers &

» Monitoring devices
N temporal characteristics of event
: . > B\ KPI Dashboards,
- stream data : SharePoint Ul
ep servers .. ‘ ','
/\ S | Logic Logic /i

\

Flexible adapter SDK i’ Queries are continuous,
with high performance consume and produce Rich diagnostic and
to connect to different | streams, and compute results »i debugging interface
event sources and sinks incrementally
N g—— f—

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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SQL Server 2008 R2

. Parallel Data
Workl ndar Enterpri D nter
orkload Standard terprise atacente Warehouse
4 procs, 8 procs, >8 procs,
Custom/Packaged 64GB RAM, 2TB RAM, 0S Max, N/A
OLTP Apps Backup Adv. Security, Adv. Security,
Compression Backup Compression Backup Compression
R 4 VMs/ Iciicense, Unlimited Virtualization,
Server : SRR IRd SR ) Resource Governor,
Consolidation 1 VM/license App & Multi-Server Mgmt App & Multi-Server Mgmt N/A
(up to 25 instances) (> 25 instances)
Scale-Up DW,
Scale-Up DW, Scale-Out DW

Data Warehousing

Data Compression

10s of TBs, Up to 30 TB
with FastTrack

Data Compression

10s of TBs

10s - 100s of TBs

Enterprise-Scale BI, Enterprise-Scale BI, Integrated with
Business Intelligence Dept/Team BI Master Data Services, Master Data Services, SSIS, SSAS
DAawiarDivat MaAam+ DaAawiarDivat MaAam+ and CCDRC
S !Event <5000 events/sec <5000 events/sec& > 5s >5000 events/sec& < 5s
LT & > 5 s latency latency latency N/A
(StreamlInsight)

Real Time Information — Currency of the New Decade
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Microsoft Streamlinsight

« SQL Server 2008 R2 RTM

— Evaluation Version online now

— Released to Enterprise customers May/June

 Future Version
— Scale-out / HA

Real Time Information — Currency of the New Decade



Pl FOR STREAMINSIGHT
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"Server-Side” Processing

Input
Adapter(s)

Real Time Information — Currency of the New Decade

Adapter(s)

‘ OLEput |

Stream Insight Engine .

-

N

1

© Copyright 2010, OSlsoft LLC. All rights reserve
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Queries
(VS .NET- LINQ)



"Edge” Processing

- Pl Interface Node - Pl

Foreign

Device
System

Data

Source

(VS
NET-

LINQ)
Complex Event Processing

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al rights reserved.
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Pl for Streaminsight

Data access (Adapters) to Streamlinsight

Real Time Information — Currency of the New Decade
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Today

Pl for Streaminsight CTP
— Available on OSlsoft vCampus

Functionality
— Pl Snapshot Input Adapter
— Write to PI Output Adapter

Includes sample gqueries

Based on November CTP of Streamlnsight

Real Time Information — Currency of the New Decade



Pl for Streaminsight

* Upcoming
— Version 1 Q3

« OSlsoft vCampus
— Blog
— Webinar
— Software samples

* Product Expo - Analytics Pod

Real Time Information — Currency of the New Decade



CONFIGURED ANALYTICS
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The Analytics Landscape today

Configuration

Programming

Specific Pl Tags Pl PE, Pl Totalizers, Pl ACE,

Context Pl Alarms, PI RT SQC Pl SDK (Custom applications)

Pl ACE
Pl MDB | None ' L
m\ Pl SDK (Custom applications)
Generic -
nalysis Rules
e * PE syntax, AF formula DR syntax
Pl AF  Additional ARs (roll-up etc.)

Clock & Event based schedulng
‘_Export results to Pl tags

Real Time Information — Currency of the New Decade
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AF Configured Analytics Overview

* Leverage AF Features
» GUI based

* Performance Equation
* Rollup

» Write results to Pl

Real Time Information — Currency of the New Decade
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Attribute/Attribute Template

Mame: Shell Side Heat Capacity M ame: Shell Side Heat Capacity
D ezcriphion: Dregzcription:
Configuration [kem: Configuration [herm:
LCateqgories = LCateqgones =
LIOK: Britizh thermal units per poun LIDM: Britizh thermal units per poun
Value Type: Dauble Yalue Type: Double
Walue: 1BTUAlL °F) W alue: 1BTUAIL °F)
[rata Aeference: T able Lookup w [rata Reference: T able Lookup w
_ ; : ; £Mones
| Settings ” % Corwvert ta Analpsiz... | | Settings... —
SELECT [Heat Capacity] FROM [Material SELECT [Heat Cap |deal Gas Law
Properties] WHERE MateriallD = &[Shell Side Properties] WHERE| Fl Point
b aterial] b aternial] FI Foint &rray
Table Lookup
Comparzan
Ferfarmance Equation

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Mame: LMTD Caloulation AF-1 o lHeatExchanger
i Analysis Rule |
Performance Equation -
obh Add ~|| = Ewaluate
F ti 2 -
Hneten Ceiling
(] t 3
perator Char
Attribute,..
Cormpare
Concat

Input Parameters
£1] ColdIn . [5hell Side Inlet Temperature; LOM=2C
1] ColdOut « [Shell Side Outiet Temperature; LOM=95C
1] HotIn « [Tube Side Inlet Temperature; LOM=5C
1 HotOut « [Tube Side Outiet Temperature; LOM=5C

Cutput Parameters

@ LMTD . ILMTD
|<* P1Point \\¥eServer %\%:Element%. YeAttribute %

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. Al rights reserved.
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SUMMARY
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Upcoming Product Releases

e PIACE 2010 — 2H 2010
— Performance and scale out

* Pl Notifications 2010 — 2H 2010
— Formatting & history performance

* P| for Streamlnsight — Q3
— Data access to analytics engine

Real Time Information — Currency of the New Decade
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Want more?

* OSlsoft vCampus
— PI for Streaminsight
— PI Notifications
P| ACE
. UC 2010 presentations on Pl Analytics and Pl
Notifications
* Product Expo
— PI Notifications
— Pl Analytics

» Learning labs — PI Notifications

Real Time Information — Currency of the New Decade
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