New to Pl SDK and
AF SDK 2010

4 Presented By: R

Jay Lakumb and Charlie Henze,
OSlsoft

' l Where Pl geeks meet... 9/23/2010




Pl SDK Buffering

 Use Cases

* Functionality

e Demo

 New Pl SDK Utility
* Next Steps




High Availability

System -
Management Tools PI SDK Buffering Pl ProcessBook, Pl DataLink, Pl WebParts,
Pl Notifications, Pl ACE, etc.

Pl Server Collective

Secondary Pigeaer Secondary
Metadata Metadata

Replication Replication

...... ».
....... Time-Series Y /
Dat@me-senbs

Pl SDK Buffering

S S

Data Collection & Buffering




Use Cases

* Writing to HA PI Collective (fanning)
* Disconnected writes (buffering)

« Support Pl Interfaces, Clients, Analytics,
and Data Access

» Support Custom SDK applications




Buffering Behavior

Pl SDK 1.4 installs Pl Buffering Subsystem
* Opt-in to enable SDK Buffering at install

* Fanning to all Pl Collective members

» Buffering both Pl SDK and Pl API

« Supports Windows XP and above




Plbufss Service Configuration

« Plbufss authenticates as Plldentity or PITrust
* Local System (default) requires machine mapping
« Recommend domain user and automatic startup

* Pl Server 2010 requires timeout parameter
x

‘General Log On | Hecn'u'ewl Dependencies |
Log on as:

" Local System account

I | Allows service bointeract with desktap

{* 1h|saccuum 0Sestuser] Browse... |

Password: = |essssssssssssss

Confirm password:

Help me configure user account log on options.
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Plbufss Configuration Utility

—

Choose buffering of Pl SDK and/or API

e Choose one PI Server or Pl Collective
—10] ]

Tools

Pl Buffer Subsystem Configuration

Buffering Setting: | Buffer PI-SDK and PI-API Data |
Buffer PI-SDK and PI-AP| Data
Buffer PI-AP| Data Onby
Buffered Server/Col Dizahled
Server | Member Type | Enabled
KODIAK Primary =
Vahvero Secondary v
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Developing Buffered SDK Apps

« PIData.UpdateValue and UpdateValues
— Insert, Reject duplicates modes only
— Asynchronous mode is supported
— MemberOpen behavior

— New error for writing to collective If data is not
buffered (edit, delete calls)

Message Detail _ O] x]

Successful login |ID: 34. Address: fd00::225. Name: pibufss(2696]:remote. Identity List: piadmins | Pl'World.
Environment Usermame : R2STD14Pl-InterfaceNodel. Method: Windows Login [SSPILNTLM]

Where PI geeks meet... ©2010 OSlsoft, LLC. All Rights Reserved



Buffering Demo

* Pl SDK Buffering configuration
« Manual input, Interface stream
* Fanning data to a PI collective
» Buffering data while disconnected




Recycle Bin

2™ PI ProcessBook - [PISDKdemol.PDI]

File Edit View Insert Tools Draw Arrange Window Help
DEH & @ EF) Kn EJ4pP> ZTBE ux - O N c LI 4
A2 NOEO rEE L 4 @ %56 E | -

Today is Beautiful ~
2010-09-10 20:20:17 | |

&% 5.00 minutes < » > 2010-09-10 21:37°11

Server Time




Buffering Limitations

* One PI Collective or Pl Server 3.4.375+

* No support for edits of existing data

— ReplaceValue, RemoveValues,
RemoveSpecifiedValues

* No adding annotations to existing data
* No PI Point, Batch, MDB configuration

* No support for client impersonation

— Uses Pibufss process identity (not client user
account), similar to APl BufServ

* Pibufss and BufServ cannot run side-by-side

Where PI geeks meet...



New Pl SDK Utility

* Health and Support utilities

« Configuration and Maintenance
* Replacement for About Pl SDK
* Both 32 and 64-bit installations




Pl SDK Utility Status

(@ PI-SDK

Administrator: PISDK Utility.

File Tools Options Help

{@ About PISDK
¥ Connections
@ Current Values
#* Tools

gg.[l Message Log
@ Support Data
¥ Error Lookup
B Tracing Setup
© KST Cleanup

(@ osi-o.
PI SDK 2010

Software Development Kit

PISDK Version: 1.3.8 Build: 388 Date: N/A
Install Path: C:\Program Files (x86)\PIPC\pisdk
PINS Status
Important Log Messages sin ™-1h
9 OK

Pl Services Status:

& PINS service process 'pilogsrv;pibufss' is no I—] ' Ehock: Mow ‘

Pre-release version | PlServer Node(x64) (C:\PI)

——
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Pl SDK Node Information

Administrator: PISDK Utilit

File Tools Options Help
@ PI-SDK

@ About PISDK
%' Connections

Support Information Collector

UUse this page to generate desired Pl system support information (files)
on selected target directory.

& Current Values  Select Categories { Select Individual Remsw
&= Tool
# © eos Available Categories ”
E*éﬂ Message Log -
J Suppo i Data || Installation Issues
@ Ertor Looku V| Local System Issues
B Tracing Setup "] Interface Issues
© KST Cleanup | Server/Connectivity lssues
Time Range {og files)
Start time: *1d
End time: = l
! File and Folder setup "
V| Delete existing files?

Target Directory: C:\Users\Administrator'\AppData‘\Local\P|System\Suppc¢ E]

| |

(Generate d_a_ta
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Pl SDK Current Values

t"—’?”“’

Admini P ility "C’rl"'gi N
dministrator: PISDK Utility - : " L
File Tools Options Help
(@ PI-SDK Abort S Reset | ¥l Connections... |kodiak vJ |
{@ About PISDK
- Ta = o v v
W Connections o- 5 ¥
(éf Current Values Server Tag Descriptor Cument Value  Timestamp
#* Tools kodiak CDEP158 Light Naphtha E... 37 201008-12....
§j]] Message Log kodiak CDM158 Light Naphtha E... Manual 2010-09-12 ...
@ Support Data kodiak CDT158 Atmospheric To... 1128354  2010-0812...

% Error Lookup
& Tracing Setup
© KST Cleanup

Search complete | List Count: 3
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Next Steps

SDK Buffering datasheet at Product Expo

Pl SDK 1.4.0 CTP will be available on
vCampus later this month

Check your SDK code to determine if any
changes are required

Test with PI Client/Data Access products
and your Custom applications

Send feedback to pisdkbeta@ osisoft.com
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Agenda

Pl Server 2010 — MDB and AF Link

* Pl AF Performance and Scalability
Enhancements

Pl OLEDB Enterprise / Pl Web Services

 Roadmap



Pl Server 2010

Data Access Services

A — A ——
SQL-Based Web Services

Pl Asset Framework Pl Data Archive

AF Database ﬂh Point Database @ High Availability |

Real-Time Data
5 APA / OP




Migrating from MDB to AF

MDB-based
Products

S Continue using your existing MDB-based products

RtWebParts
ProcessBook
DatalLink
BatchView
RtReports

Pl OLEDB
Pl JDBC
Pl OPC Server

Pl SDK

) -

—N My Corporation
n Boston
= B Houston
= (M Plant C

‘ n Pump A1-002
(BB Vessel A1-123
[ Une A2

Module Database

Upgrade to AF-based products when you are ready

Pl AF Link
Subsystem

prise Asset Data

& My Comporation

& Pump A1002
—~ &9 Vessel A1-123
- &) Unt A2
&) Section 2

AF Database

J

Pl WebParts
ProcessBook
DatalLink (future)

OLEDB Enterprise
PI JDBC (future)
Pl Web Services
AF SDK




Pl AF and MDB

* Pl AF is now the system-of-record for MDB

 PIAF 2010 Enhanced to support demands of two-way
multi-threaded synchronization with MDB

* You should develop new asset-based applications
using Pl AF (AF SDK, PI OLEDB Enterprise, Pl Web Services)

« OSlsoft will maintain support for MDB applications
— PIACE
— PI Batch
— Your Applications



Translate MDB paths to Pl AF

Use OSlsoft.PB.MDB2AFPath Assembly
Installed into the GAC with Pl ProcessBook 3.2 and Pl

WebParts 2010.

public static bool Tramslate(string mdbFullPath,
out string afFullPath,

out sString error)

MDB Path Format: AF Path Format:
\\piserver\module \\afserver\database\element
\\piserver\module|alias \\afserver\database\element]|attribute

\\piserver\module| | proper

Uses AF Element established by the Pl 2010 AF Link sub-system




Add Pl AF capabilities to your

Applications
— Find / Search — Units of Measure
— Bulk Operations — GUI Components
— Notifications — Relationships and
— Templates Modeling
— Relational Data — Import / Export

— Custom data sources

See the Builders' Café Webinar: “Transitioning from ModuleDB to AF*.



Pl AF Performance & Scalability

« Element Creation

— 10x increase in element creation performance
— 10x improvement in element scalability

60

Insert Time - Time per element

20 1T 2.1 4GB

40 =22 4GB
30 o7 2 BGB
==gie=1 3 38GE

20

Times based on AMI

10
Meter creation test.

0 10,000,000 20,000,000 30,000,000 40,000,000 50,000,000

— Support for roughly 10 million* templated elements

* can vary significantly based on element structure and use)




Large Collections

* Paging of Collections e ——
— Support for large element =
collections = ==

* Improved behavior for applications in
which multiple processes/threads add to
the same element collection.



Paging in the Pl AF SDK

* All Element Find
methods accept
parameters for

paging.
* Pl AF SDK will

C#

public static AFNamedCollectionlist<AFElement> FindElements(
AFDatabase dotabase,

AFElement seorchRoot,
string query,
AFSearchField fField,
bool searchFullHieraorchy,

AFSortField sertField,
AF sortorder,
int startIndex,
int pageSize,

out int totolCount

)

foreach (AFElement e in AFDB.Elements)

1

ProcessElement(e);

automatlca”y page } €. AFDB.Elements.KeepInMemory = true; =

while [true]

when iterating through C farench (erimen e in a0 ELemente)

large collections.

1

ProcessElementie);

b
¥




Pl AF Search Performance

e Search Performance

- Significant improvements in hierarchy
searches. [ e ——
1::‘”' "’"""""m 20 - -l 1y &,_'E

C# | Whee @Gn— -
public static AFNamedCocllectionlist<AFElement> FindElements( : E“'" _
AFDatabhase dotobase ::;“ P:v
T A 3 .
string nameFilter, :::,_, - .
AFCategory elemCategory,
AFElementTemplate elemTemplate, i
Harm P Descrotion Category Tyoe Terngkee

- However, it is still significantly faster to search the
entire database when possible.




More Performance Enhancements

* Faster trending of Formula and other
“Calculation Data References”

 Attribute.SetValue

« Updating objects

* Deleting Elements

* Finding Parents

* Loading Elements in Bulk
* Multi-threaded operations




Paged Collection Demonstration

Child Blemerts | Attributes | Ports | "u"ersiunl

Grot

Seanch

| Name

Meters Elements 1
& Test00000D
& Test000001
3 Test000D02
& Test000003
& Test000004

Ira
leed
I
Ln
(=]
|~
[==]
[L1=]
ke
[=]
—
—
—
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—
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[
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Recycle Bin

e

Adobe Reader
9




Pl OLEDB Enterprise in PowerPivot

m Home I Page Layout Formuias Add.Ins PowerPivot

A Iz - - | J=lnset- E - A
cali eigy = — P - . General . | s
13 ~ sl A A == - bl P'i;j / - 2 3% Detete n /( }}
7 . . W A+ B E W pip & % v W2 marionsl  Format  Cel = s ont& Find &
B u = e L Som A e 22 s b 7 rmatting = & Table = Styjes » (= Format L°* Filter* Select=
y '
J10 v F v
-~
A B C D E F G H | J K -
-
Corporate Fuel Gas Consumption
Sum of Fuel Gas Volume KFt3  Column Labels -
Row Labels ~ Cracking Distilling Extruding Milling  Grand Total
Houston 121,818 54,812 98,063 274,694
Boller 108,161 10,043 26,473 144,684
Heater 13,657 44,763 71,590 130,010
- Little Rock 44,952 63,409 108,361
Boiler 9,464 18,645 28,110
Heater 35,488 44,763 80,251
b ~Tucson 125,455 36,175 92,188 253,819 :3‘ | !
1 Boller 107,410 17,321 38,036 162,767
? Heater 18,045 18,854 54,152 91,052
3 = Wichita 91,865 45,170 44,546 181,581
4 Boller 57,075 18,199 8,468 83,741
5 Heater 34,790 26,971 36,078 97,840
b Grand Total 339,138 126,297 162,767 190,252 818,454
f Sum of Fuel Gas Yolume KFt3
3 200,000
5 <00 ' Process  «
100,000 : = Milling
2 = 9 ® Extruding
3 Boller Heater Boller Heater Boller Hester Boller Heater .
3 ® Distilling
4 Houston Littie Rock Tucson Wichita
5 Plant v Equipirert
5 v
4 ¢ M Fuel Utilization Benchmarking Report Shift Schedue tJ : 1 4 » L

rady HIE 100K (- +




SQL Server Reporting Services

Pl OLEDB Enterprise In

€5 Reponting Seraces - Fusl Gas Utlization and Banchmarking

Raport - Windows Internet Explorer

S

Done

1.65:52 AM

o & Local intranet | Protected Mode: ON

0 Jw | @) hito/dipiwend010/ s enves e eZe
¢ Fovontes & Reporting Services - Fuel Gas Utdization and Benc... MR - M v Pogev Safety~ Took~v i~
erP v L7
v (S I S | r 00% - B
Fuel Gas Utilization and Benchmarking Report
Average of
Fuel Gas Flow
Asset|ID Company Equipment Time KFt3Hr Fuel Ratio |
Ft3Ton N
8-045 NuGreen Boiler 3072010 29.7T158317565918 687.52 P
155:52 AM = 7
-
8117 NuGreen Boiles 31072010 22 6283931732178 266.70 2
156552 AM =
B8-125 NuGreen Boiler 31072010 18 3965110778809 81554
1.65:52 AM
8-200 NuGreen Boles 3102010 27 496036529541 M15.82
16552 AM
8-210 NuGreen Boler 31072010 69 3808746337091 2096 74
1:55:52 AM
B-235 NuGreen Boler 302010 81.8242492675781 247515
15552 AM
8309 NuGraen Boler 1072010 67 8209686279297 2922 63
1:55:52 AM
B8-34 NuGreen Boder 31072010 13.3796691894531 21323
15552 AM
B.352 NuGreen Boiler 3102010 538 5128053387207 187139




Pl AF / Pl OLEDB Architecture

Web Client

[ Consumer \ HTTP Port 80
(= Web Host h

—
., AF SDK .\ | | AFESDK |
\_ », \ ¥

WCF Port 5457 and 5459

Now Installed and
AR Upgraded with Pl AF!
S o

Pl SQL for AF

ADO NET Third party

data source
§ Pl SQL
AF Database AFs pt

NGE

"




AF SDK Roadmap

« Upcoming Pl AF features in Pl AF 2010 R2:
AF Builder 1.0 — Excel Add-In for Configuration

* Upcoming Pl AF features in Pl AF 2011

— Event Frames
— Configured Analytics
— PE functions as a Data Reference



AF Builder Excel Add-In Demo

Oala

Carrant AF Cennedtinn )eteader ’ =3

o cusnssoiie, W e X @ 6 &y G
Oatatase elete oot Litea
Detatimre Muldemn C ) 0mislent A8

Iy Elesent

- e '=FormwulaiA=Process Feecrate:B=Water Flow.[{1000 * B) / A} -E
" B C 0 3 F G J
Selected(x) Parent Name ObjectType Description Tomplate |Water
x NuGraen\Little Aock\Extruding Process\Equipment  8-045 Element Boller B-045 Modity Test  Boller sFormula:A=Process Feedrate B\
X NuGreen\Tucson'\Destilling Process\Equipmant 8-117 Element Boiller B-117 Boller sFormula-A~Process Feedrate;Bey
] NuGreen\Littie Rock\Distilling Process\Eguipment  B-125 Element Boiler B-125 Boiler »Foemula:A=Process Feedrate Be\
. NuGreen\Houston\Milling Process\Equipment 8-205 Element Roller B-209 Boller sFOrmMUlaA-Process Facdrate ey
X NuGreen\Houston\Cracking Process\Equipment 8-210 Element Boiler B-210 Boiler sFormula:A-Rrocess Feedrata Bey
x NuGreen'\Houston\Cracking Process\Equipment Element Boiler B-235 Boiller wFOrmula:A=Lrocess Feedrate;Bay
X NuGreen\Tucso ing Process\Equipment Element Bodler B-309 Boiler »FormulazA=Syos Feedrate B\ &
| x NuGreen\Wichita ruding Precass\Equipment Element Boiler B-334 Boiler [-chnna AnProcess FaedrateBe)
10 x NuGraen\Wichita\Cracking Process\Equipment Flement Boller B-352 Boller sFEormula:A=Srocess Feedrate:Bay
M ox NuGreen\Wichita\Distllling Process\Equipmant Element Boiler B-459 Boiler »Formula:A~Process Feedrate B-\
| 54 NuGreen\Wichita\Cracking Process\Equipment B-481 Element Boiler B-481 Boiler »Formula:A=Process Feedrate s\

o NuGreen\Houston\Milling Process\Equipment 8499 Flement foller 5-499 Boller sFormulaA-Process Faedrate e

) NuGreen\Tucson\Cracking Process\Equipment 8-555 Element Boller B-555 Boiller »Formula A-Rrocess Feedrate By

5 x NuGreen\Tucson\Milling Process\Equipment Boiler B-737 Boiller »FOrmula:A-Process Feedrate; Ba\
iox NuGreen\Houston\Extruding Procass) 8-765 Element Aodler B-765 Bodler sFormula:A~Rrocess Feedrate Bt |

7 x NuGreen\Tucson\Milling Process\Equipment 8-914 Element Bolier B-914 Boiler wFormula:A=Process Feedrate B\
|
1) {
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]| = o
File Home | Insert Page Layout
e
|
\j e Calibri
P— t _—
aste
- ¥
Clipboard 15 |

-;"i’.‘ ;;.‘ﬁ: y ’-;i

Formulas Data Review View Add-Ins Load Test PI AF Builder Team

General - ist” :;% g g=lnsett~ X - ﬁr ﬁ

3™ Delete -~ (@]~

@- $ v % 9 5 ;0 | Conditional Format Cell Sort & Find &

.
Formatting ~ as Table v Styles ~ i Format v | (27 Fijter~ Select ~
P Number Fa Styles Cells Editing

1.
2.
3.
3|
5‘
6 |
7.
8.
9.

,'m;_ - —h — -
4 4 » M| Sheetl Sheet2 Sheet3 %1

1

=2

|[E@E 100% (=)

o

| 1 Element

0

k 1:20 PM
9/2/2010
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EXxtra
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More AF 2010 Enhancements




AF SPN Connection

* Default WCF mechanism for connecting to

AF Server has changed to use .
an SPN connection

— You no longer need to specify the server’s e | Do [
account in the client when running the
AF Server under a domain account b s
(although you can) - |

EOD- s Yew  Wrdwe b ‘

-~
£S5 System Properes
—

e DR IO XTI R OE QRN

. ol
— Can configure Kerberos , 3w e o
§ (i Pesgtanrte B s

constrained delegation
. Ovkpeicn | Lacun Mrnaged & e 1
for connection to AF Server |

. T #hons 100000 00 Dot SHA0ANT 108 § 40e OF SONEAAN 1T The AQOYTROMY
Debngaten & 2 10e WLLVe cpeian which alon
i o it ter -»‘:’ e Ay o e ] e ok B deries

1 Dig et bust Bue coogutm fos Sebagpeton Tdmbr’n-nu-nlmv-ndd Wiess S |
(Double-Hop Issue) R — s B s
15 T Bon Conguimt n (e sbion X0 dgectied srd  frvstabie s wond
™ Lisa farsmss ok
7 Lo ngy wilhavdaatin peckacol

Servcn I ppe  Lam of Cmgpdnt Pl Seroce Mewe L“ﬂ

Sermmn o whuch the aocount tan preverd Scloge
| Serece e Ut w Compsm Pat




Other Enhancements

 Automatic setting of Attribute =

Type based on Point Type Corepaton pen: B
Categories:
UOM: <N -
. Value Type [Single ]
« Change of default Attribute 2o o
Type in Pl System Explorer o R i
from String to Double WSmee\SINUSOID _

« Pl System Admin now has
unrestricted access

* Error Recovery during Import




