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What are Interfaces? {0 osisort.

NO 0101
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Getting Data Into PI (Q OSlsoft.

COLLECT Interface to, and acquire data from a multitude
of sources.

Over 400 PI Interfaces, to collect data from:

* Devices

* Systems

e Standards
 Manually entered data

* |T assets
e Databases
* |Internet
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OSlsoft Interface Development

25 developers and QA engineers

Czech Republic, Johnson City TN, New Zealand, Philadelphia,
Phoenix, San Leandro, Savannah

>425 years of development experience

>225 years of Pl System experience

>400 Pl Interfaces
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Features of Pl Interfaces

» Collect real-time data

« Can startup disconnected from the PI Server
« Buffer data while disconnected

* Redundancy and failover

* Monitor the health of interfaces

« Consistent configuration and message logging
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Architecture of a High Availability Pl System

System

Tools

Management

Custom Application...

Clients: ProcessBook, DatalLink, BatchView, Pl WebParts,

AppServers: AF, RtReports, ACE

Secondary

Pl Server

Configuration

Changes

Primary

Pl Server

et |

Failover

Mechanisms

Pl Interfaces

v

Pl Interfaces
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Pl Interface Failover {0 osisort.

 Two interfaces collect the same data from the data source or mirrored data sources

» Interfaces send a “heartbeat” to each other through a shared file and through the
primary Pl Server

* Primary node sends data to PI, while Secondary node is just collecting

« If Primary fails the other will recognize, wake up and start sending data to PI

Send data

y

Pl Server/Collective

{7

Secondary
Interface

Primary
Interface

Data Co

8 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



Server Level Failover

Pl SDK, PI API

Pl SDK, PI API

BACKUP
INTERFACE

PRIMARY
INTERFACE

PRIMARY
DATA SOURCE
(e.g. OPC SERVER)

BACKUP
DATA SOURCE
(e.g. OPC SERVER)

PLC / INSTRUMENT SYSTEMS
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BN

Significant Recent Releases {0 osisort.

 Silver Spring Networks UtilitylQ Interface (new, for AMI)

* Modbus Ethernet and Serial Interfaces (rewrite)

* Universal File Loader - replacement for Batch File Interface
 BACnet Interface - improvements to BAChet Query Tool

» Siemens SIMATIC Batch Interface (new)

« GE iBatch Batch Interface (new)

 Honeywell TotalPlant Batch Interface (new)

* Pl OPC DA Interface Plug-In - REpower (new)

10 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



Roadmap for PI Interfaces {0 osisort.

« Exchange of asset information with Pl Asset Framework

« Higher scalability and performance

« Simplify management, installation, and configuration
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Getting Data Out of the Pl System {0 osisoit

BSOS  gurmmm T

DELIVER Bring systems and people together, by delivering the
right information to the right place and the right time.

e Enables development of custom Pl applications,
as well as integration with enterprise systems

Pl Data Access

e Deliver exceptions to people or push data to
other systems

Pl Notifications
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Pl Data Access: The Products @0 ostsoit

-

OPC Servers OSlsoft SDKs

| Analytis
11&‘

-

Time Series Data
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The SQL Family

« Set of drivers that expose Pl System data in a relational
database view

OLE DB, JDBC, ODBC

« Custom applications or integration scenarios

Microsoft* | . ';l DRACI—E.
% SQL Server Eﬂ
Custom SQL J
7 Microsoft: Applications
~ SharePoint (‘
7 Bizfalk Server A v
S
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http://sharepoint2010.microsoft.com/
http://www.oracle.com/index.html

Use cases

Create reports and analysis cubes %Mmm
(SQL Server Reporting/Analysis Services) SQL Server

Perform Business Intelligence (Bl)
(Microsoft PowerPivot, IBM Cognos, SAS, SAP BO)

Integrate Pl System data in a

Line-of-Business (LoB) System
(LIMS, SAP PM)

\ DN Microsoft®

~ SharePoint
Visualize PI System data on the Web ~ —_—
/‘&\

(Microsoft SharePoint, Apache Tomcat) Apache

15
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@ OSlsoft.

Pl OLEDB Enterprise 2010
in SQL Server Reporting Services

% §Qlfi Server
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SQL Server Reporting Services & OSlsoft.

@ Reporting Services - Fuel Gas Utilization and Benchmarking Report - Windows Internet Explorer EI@
@U' |é, http://dfpiweb2010/_layouts/ReportServer/R5ViewerPage.aspx?nRelativeReportUrl=/powerpivot2a20g: v|"'f| X || Bing L -|
T:\? Favorites | & Reporting Services - Fuel Gas Utilization and Benc... | ff‘ﬁ = ¥ [] pm - Pagev Safetyv Tools~w -Z@nv =
PowerPivot Site = PowerPivot Gallery @
Actions+ 0 I4 4 1 of2? b M & Find Next  100% ~ B
Fuel Gas Utilization and Benchmarking Report
Average of
- - Fuel Gas Flow -
AssetlD Company Equipment Time Fuel Ratio e,
KFt3Hr N\l 4000 Y
Ft3Ton o {- =
B-045 NuGreen Boiler 3/10/2010 29.7158317565918 687.52 g 9_1"--
1:55:52 AM s 8-
i -
B-117 NuGreen Boiler 3/10/2010 22.6283931732178 266.70 7;% &~
1:55:52 AM E7 SO
T, 0 R
B-125 NuGreen Boiler 3/10/2010 18.39651107758809 815.54 o \
1:55:52 AM
B-209 MuGreen Boiler 3M10/2010 27.496036529541 J415.82 0
1:55:52 AM
B-210 MuGreen Boiler 3M10/2010 69.3808746337891 2098.74
1:55:52 AM
B-235 MuGreen Boiler 3M10/2010 81.8242492675781 247515 .
146552 AM w Microsoft*
B-309 NuGreen Boiler 3/10/2010 67.8209686279297 2922 68 S L S e rve r‘
1:55:52 AM
B-334 NuGreen Boiler 31072010 13.3796691894531 213.23 . .
1:55:52 AM Reportlng Services
B-352 NuGreen Boiler 31072010 58.5128059387207 1871.39
1:55:52 AM
Done % €L Local intranet | Protected Mode
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{g‘ OSlsoft.

‘€ PowerPivot Gallery - Windows Internet Explorer

S e =5

@@ ® |\ 1] http://dfpiweb2010/PowerPivot320Gallery/Forms/Gallery.aspx

5 Favorites ||| PowerPivot Gallery

<42 x || 5in » -]

% v B v = @ v Pagev Safety~v Toosv @~

Site Actions v @ IR Documents Library

PowerPivot Site » PowerPivot Gallery

PowerPivot Site

Libraries

Site Pages

Shared Documents
PowerPivot Gallery

Multidimensional Data
and PI

Nalco Displays

Lists
Calendar

Tasks

Discussions

Team Discussicn

Sites

People and Groups

‘:.A Recycle Bin

j_] All Site Content

Share a document with the team by adding it to this document library.

Steve Pilon ~

Search this site... P (7]

Nalco Fuel Gas Use Report -
Last Modified By: Tom Lebay, Date: 4/8/2010
Created By:Tom Lebay

=

Fuel Gas Utilization and Benchmazking R
Last Modified By: System Account, Date: 4/16/2010
Created By:Curt Hertler

T € Local intranet | Protected Mode: Off v ®|100% «~

L o o 8|«
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@ OSlsoft.

Pl OLEDB Enterprise 2010
in Pl WebParts 2010

<\/ Microsoft®

2 SharePoint
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(J OSlsoft.

& PIData Sources - Windows Internet Explorer

S e =5

@ \mf % ‘g http://transdistco/pi%20data

s/admin/pi_datasourceedit.aspx

7. Favorites & PIData Sources

MR
f - X

Bing pe -

| d= v Pagev Safetyv Toolsv @@~ 2

PI Data Services
@ OS|SOH PI Data Sources

+PI
+Relational
+Web Service

+PI Calculation
+Relational
+Web Service

#PI Data Services

+PI WebParts

“Administration

@ Configure Connections to PI Servers.

Configured PI Servers

dfpi2010RC - Default Server Name
DFPIServerl
Connection Timeout

Data Access Timeout

* Indicates PI Server Collective

e [

10
60

T € Local intranet | Protected Mode: Off

v ®|100% «~

A & | e«
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@ OSlsoft.

« PI1JDBC 2010
in a Linux/Apache environment
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‘& PI1IDBC Demo 1 - Windows Internet Explorer

@ I'\-,../I - | http://localhost:8080/examples/PUDBC_Demo/pagel.jsp - | b | +3

-f.l? Favorites

95 8 Suggested Sites ¥ @ Web Slice Gallery =

55 - [#] Apache Tomcat _ PIIDBC Demel . &

Tomcat running Pl JDBC

State = Execute

[ Disconnectfrom ASNOTEZ2 ]
SELECT tag, time, walus FRCHM PIARCHIVE..PISHAPSHOT WHERE TAG o
LIKE 'CDT%'
:
fag | time value
CDT158 |I"u'|Gn Apr 26 19:06:22 CEST 2010]140.46431 (%

CDT158_MA |Mon Apr 26 19:06:22 CEST 2010{23.939032

CDT158_MAA|Mon Apr 26 19:06:22 CEST 2010|168.67267

CDT158_MAB|Mon Apr 26 19:06:22 CEST 2010|246.52464

CDT158_MAC|Mon Apr 26 19:06:22 CEST 2010|271.41763

CDT158_MB |Mon Apr 26 19.06:22 CEST 2010|66.94309

CDT158_MC |Mon Apr 26 19:06:22 CEST 2010|120.9448

22 Empowering Business in Real-time.
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Pl Web Services 2010

« Provides access to the Pl Data and Pl AF Data
through standard web service technologies

Many code-free integration scenarios

Any application, any language, any OS

 Facilitates data access over secure and
distributed environments

Nothing required on the client machine

Lightweight and firewall-friendly
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Use Cases

« Web-based visualization

* Integration scenarios
Line-of-Business (LoB) systems

Enterprise service bus

 Non-Windows environments
~ SharePoint ::u-h‘e w
“as? _WITIBCO

y ; The Power of Now™
M

Silverlight

/\ O\[ Custom Web Service J
2 BizTalk Server Consumers
«

M ic.rosoft‘
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@ OSlsoft.

Pl Web Services 2010
in Microsoft InfoPath Form Services
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Pl Web Services in InfoPath

@ OSlsoft.

@ MuGreen - Notification Limit Change - Windows Internet Explorer
G-

7.7 Favorites

|;| http://dfpiweb2010/MuGreen/SitePages/Motification 3%:20Limit %20 Change.aspx

=3 =R =
p -

-4 | x || sing
| MuGreen - Notification Limit Change

ﬁ B -3 Eé; * Page~ Safety v Tools - I@Iv ”
Forms

Site Actions - @ B Browse  Page Edit

Steve Pilon -
E _E H I H-‘_! E 22 53 Copy | Print Preview )

- & Cut Current View:
Submit  Save Save

Close Paste
As

Update
Commit Clipboard Views Update
= Home . . . . -
e Notification Limit Change
= Engineering
= Manufacturing

Use this form to change notification limit values.
= Help

Please enter the effective date for changes:

Target Date: 4/15/2010 }ﬁs:ﬂrg:og AM
tion Limit 1

E Please select the appropriate plant:
: - Heater:

cation Limit

ange Form

Heater 395: FG Limit

Heater 393: FG Limit
Heater 148: FG Limit

m

Please enter a new value Notification trigger limit:

Trigger Limit: 15

Please add any comments to support the change:
Comments:

= Tucson Plant

= Wichita Plant

Change setpoint

26
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{g‘s OSlsoft.

A Microsoft InfoPath

Insert Page Design Data Developer
A
i Available Form Templates
5 Popular Form Templates
|7 Open - -
) |
| ‘ = == — e
Recent SharePoint List | SharePoint Form E-mail Blank Form Blank Form

Library (InfoPath Filler)

m Advanced Form Templates

) -1 A 1< » 4 —T%‘S f
oy = i I
Database Web Service XML or Schema Data Convert Existing

Help Connection File Form

:] Options

B3 QJ

Document [%
Information
Panel

InfoPath 2007 Form Templates

m |

ey R
Blank 2007 Form Blank 2007 Form
(InfoPath Filler)

Template Parts

SharePoint List

Customize the form used to view and edit items in a
SharePoint list.

Start with the default SharePoint list form, create
rules, and modify form layout and formatting.
Users fill out the form when working with items in
the SharePoint list.

A o el L
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@ OSlsoft.

* Pl Web Services 2010
in Microsoft Silverlight
(web browser)

Microsoft*

Silverlight

28 Empowering Business in Real-time.
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Pl Web Services in Silverlight {0 osisort.

€ PlDataServicesSL - Windows Internet Explorer o[ 6P [
Uu ,é http://localhost:52644/Default.aspx v| W3 ¢,| X \ ( Bing P v
7.7 Favorites | @& PIDataServicesSL %o v B) v (= deh v Pagev Safetyv Toolsv @v =

Last response at 4/19/2010 6:22:47 PM, 34 total

Path Time Value DisplayValue LocalTime FillColor
Esinusoid 4/20/2010 1:20:27 AM 41.1247062683105 41.125 4/20/2010 1:20:27 AM DarkBlue
cdt158 4/20/2010 1:20:27 AM  84.9165878295898 84.917 4/20/2010 1:20:27 AM | DarkBlue
cdep158 4/20/2010 1:14:27 AM 14 14 4/20/2010 1:14:27 AM DarkBlue
BA:CONC.1 4/20/2010 1:22:27 AM 26.0399227142334 26.04 4/20/2010 1:22:27 AM | Green
BA:TEMP.1 4/20/2010 1:22:27 AM 38.2618522644043 38.262 4/20/2010 1:22:27 AM Green
BadTag 1/1/0001 12:00:00 AM  NaN PIPoint not found. \\dfpi2010RC\BadTag 1/1/0001 12:00:00 AM Red

sinusoid

cdt158

cdep158

BA:CONC.1

BA:TEMP.1

BadTag '

o B S’ W’ W’

Done T S Local intranet | Protected Mode: Off fa v |100% ~




@ OSlsoft.

Pl Web Services 2010
in Microsoft BizTalk

%} BizTalk Server

30 Empowering Business in Real-time.
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Pl Web Services in Microsoft BizTalk {9 osto

File Edit View Project Build Debug BizTalk Data Tools Test Window Help |5 Full Screen

InMsgSchemaxsd | PITimeSeriesServi...PIDataServicexsd -~ PIWS2XML.odx | QutMsgSchemauxsd | Response20utput.btm ~ X | Orchestration View -1 x
- — | B PIWS2XML
-

InPort
Operation_1
Request

CallToW5SPort
GetPIArchiveData
Request

Response

GetPISummaryD ...
Request

Response

InsertPIData
Request

Response

QutPort
Operation_1
Request

Orchestration

[ <]

[
"ﬂJdﬂ4-4_4d~4——4“4dﬂJ myneq

b

=] =
- [ -

.~ Y
! MakeWSReqMsg 1
i i
[ [l
] !
i £2 i
]

: InZW5Req !
[} [l
\ I
Y ’

premesss s ————

e

SendWSReq

s 4

RevArchiveDat...

=]

f_----fE}'-----‘

MakeOutputMsg

=

Response2Out...

e

SendOutput

‘-r--------"

m

31

|;-| Output|

iﬁ Orchestration Properties
.- Orchestration Parameters
i Ports

.| B CallToWSPort

.. & InPort

.| B OutPort

i Messages

----- 4] ArcDataRespMsg

..... =] OutputMsg
... Variables

-1 Correlation Sets
-] Role Links

E Types

B Port Types

»—% CutPertType
% ReqRevPort

G- [l Operation_1
-& IPITime5eries
-0 Multi-part Message Types
-] Correlation Types
-] RoleLink Types

Ready

its reserved.




(J OSlsoft.

File Edit View Project Build Debug BizTalk Data Tools Test Window Help (5] Full Screen

InMsgSchemauxsd | PITimeSeriesServi...PIDataServicexsd ;PMSHMLMX'QT‘éutMsgSchema.xsd | Response2Qutput.btm | > X ‘o"hes"atm“ View ~ 3 X
r : ' —| [E Piws2xmL
L= Port Surfacs. 168 @ & FoetSurlace =il -Gk Orchestration Properties
: i ‘[ Orchestration Parameters
InPort

(=-i7 Ports

Operation_1 /I [ B CallToWSPort
Request [ ‘ RevReq j InPort
. B OutPort
=] =2 -7 Messages
e : pemmmnd ¥V temmee - .13 ArcDataRespM
CallToWSPort ',’ MakeWSReqMsg 3 i 'j GriplaAa :Spng M
GetPIArchiveData i i e
Request [ i y i -4 InMsg
q mr ! i} i .24 OutputMsg
Response | % H E ... Variables
E In2WSReq ! i3 Correlation Sets
GetPISummaryD... il N A i1 Role Links
Request | ittty I -
Response B 1 t‘a‘ O] b Pe
4 = . @5 OutPortType
InsertPData SendWSReq . =28 ReqRevPort
Request [ | - @{K] Operation 1
|3 = g 1) ! & IPITimeSeries
Response | ’. ) -3 Multi-part Message Types
RevArchiveDat... [ Correlation Types
[Z3 Role Link Types
e —
L MakeOutputMsg \\.
Operation_1 !
Request - H
¥ i
Response20ut... H
i
------------- _’,
bl i
| | —
SendOutput
rOrchestvaﬁo;n”!‘
Ready
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The OPC Servers

N

{g‘ OSlsoft.

Pl OPC DA/HDA Server 2010

Certified for Compliance

Currently investigating

Pl OPC UA Server (CTP on OSlsoft vCampus)

Talk to the Pl System via well-known, popular standards

Integrate with 100’s of existing OPC Clients
Process optimization engines
Process analysis, calculations

Visualization/reporting

(CERTIFIED!

FOUNDATION

33
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The OSlsoft SDKs (J OSlsoft.

* Object-oriented SDKs
Pl Server, Pl AF, Pl Notifications

. . 4 N
e Custom applications P
. . . [ Servers Tn
Visualization , | |
[ Server ] [ Aliases ] [ PathAliases ]
CO n f] g u rat] on [ PolntC[Iasses ]] [ PIP{I:-ints ]] [ Stat-s[Sels ]] E
| | |
C a lC u lat] ons [ Pc-lntTI lass ] [ PIPoint ] [ SlaiTSet ]
[ AttributeSets ) [ DigtalState |
An a lyses [ Polntﬂ.tllrlbmes Hi
\_ [ Polnt.ﬁ.ttrlbute ] [ Data ] )
( Dl ||=-=.r=- LI Dl.':rln. o h I Dlr‘nlﬂmd;- h

* Client-Side Buffering
P1 SDK 2010 (CTP)

34 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



@ OSlsoft.

Pl Data Access
in SAP MII using PCo

35 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.


http://www.sap.com/index.epx

< OSlsoft.

-

=18ix|

TyOpsctivty

[P pis

KR o ED c#h e rPwe s o e T

°
°
°

i Tatet Comveamg tun ] 1 Tall Covvesmg tices age 2 e

WY Tt Comvemption A LT Yot Commption Mepel WO 14
e Tatat Commumg e Ay OV 0w Totsl Conoumgtion woge d O n
N Yotsl Consanption Aug O WIS Yotsl Cormanption Scepml 2 B
1855150  Total Consunption Lug 02,1010 Total Consumption Scopel (W4 uig
3855150  Total Consumption 2Aug 04,2010 Total Conzumption Scopal W20 6lg
1855171 Total Consunpbon fug 02, 2010 Total Consumption Scopel  COZ 3 kg
1855151 Total Consumption Aug 02,2010 Total Consumption Scope? O iz
1835451 Total Consunpbon Aug 02, 2010 Total Consunpbion Scopel K20 363
3835133 Totsl Consunption sarg 03, 2010 Total Consunption Scope? (02 Wy
1835153 Total Cansunpticn b; Aug 03, 2010 Total Comunption Scope I oM 137
3855193 Total Consunption Aug 03,2010 Toul Convenpticn Scopel N0 3.67g
3835194 Total Consunption Aug ©5, 2090 Total Consunpticn Scope 2 <oz 329
3855154 Total Consunption Aug 08,2010 Total Consumnpticn Scopel N20 3638
LML Total Consunption Aug 04, 2000 Total Consunption Scope 2 (=2} 133g
385515 Total Consunption Aug 06, 2010 Total Conzumption Scope? (02 30 kg
1655185 Total Consumpbion Aug 06, 2010 Total Consunption Scopel  OW4 L% B
1855135 Total Consunption Aug 06, 2010 Total Consumption Scopel W20 Iedg
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Getting Data Out of the Pl System {0 osisoit

BSOS  gurmmm T

DELIVER Bring systems and people together, by delivering the
right information to the right place and the right time.

e Enables development of custom Pl applications,
as well as integration with enterprise systems

Pl Data Access

e Deliver exceptions to people or push data to
other systems

Pl Notifications

37 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



Basic Concepts of a Notification {0 osisoit

Notlflcatlon

38 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.




Pl Notifications Architecture (Q OSlsoft

ol S Pl ProcessBook
ervers Pl DataLink

S
&

Delivery channels:
Other * E-mail

Data Sources * Web service
* Office Communication Server (OCS) =

* Custom developed (OSlsoft vCampus)

39 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



Pl Data Access: The Products @0 ostsoit

-

OPC Servers OSlsoft SDKs

| Analytis
11&‘

-

Time Series Data

40 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



Enterprise Integration Use Cases {0 osisoit

* Maintenance * Implementation

— Machine runhours (PI

Usage-based maintenance Totalizer Tag) is posted to
(as opposed to calendar- CMMS

based maintenance)

Condition-based
maintenance — Pl Alert posted to CMMS as
a Work Request

 Production . .
— Raw material consumption

(Pl Tag value) posted to

Real-time Inventory SAP

41 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



Push vs. Pull + Optional Middleware {0 osisoit

« P| Data/Events
Push
Pull

Messaging/Orchestration
(Middleware)

Pl System External System

 Middleware Microsoft-
% BizTalk Server
Microsoft BizTalk

SAP MII (and PCo) mll
IBM WebSphere ESB WebSphere.

Oracle Fusion OoRACLE" |
FUSHIN MIDOUDWARE
TIBCO ﬂp‘” BCO
W@eZQJR] gdkasfeeE. All Rights Reserved 42
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http://www.sap.com/index.epx

Pl Totalizer reading to Maximo

* Pl Notifications (with XML Delivery Channel)
* Push data from the PI System

« Transaction Objects in Pl AF for mapping
 No middleware required

 Live Demo

43 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.


EnterpriseIntegration_PItoEAMUsingPINotifAlone.exe

Bearing temperature high alert to

Maximo Work Request

« Condition assessment using the Pl System

Pl Web Services

Middleware: Microsoft BizTalk

Live Demo

44 Empowering Business in Real-time. © Copyright 2010, OSlsoft LLC. All rights Reserved.


EnterpriseIntegration_PItoEAM_MovingAssets_BizTalk.exe

Development = Runtime J OSlsoft.

AFTimeRange tr = new AFTimeRange(new AFTime(tex
AFvalues wvals = afDB.Elements["Pumpl23™].Attri

lstValues.Items.Clear();

foreach{AFvalue val in wvals) —
[ —1

lstvalues.Items.Add(val.value.ToString() +

— Pl System Access

(PSA)
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OSlsoft vCampus {0 osisort.

* Online, community-oriented program
Software + Resources + Collaboration
Focus on development and integration
Partners, customers and OSIsoft

Exclusive contents (CTPs, Betas, technical papers)

* Personal development Pl System

Development licenses for Pl Data Access products
(for developers and integrators)

. http://vCampus.osisoft.com
vCampus®@osisoft.com

VCAMPUS
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'\1

Questions? {0 ostsort

“OSIsoft vCampus helps my mind run a thousand miles an
hour with ideas, keep the material coming !!!”

Kenneth Rice, Las Vegas Valley Water District
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