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Data Access via Pl OLEDB

® P| OLEDB provider allows applications (OLE DB consumers)
working with Pl data through SQL queries:

Client Application

OLE DB _—
., OLE DB Consumer

Pl Server

SQL Queries

@)

Next Generation — Motivation:
® renew Pl OLEDB Architecture
® introduce JDBC and other data provider standards

® support “Pl System*“
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Pl OLEDB 64-bit

0 can coexist with 32bit PI OLEDB version on
64bit Windows (x86-x64)

d transparent to applications if both versions
installed

0 required for 64bit SQL Server Linked Server
a requires 64bit Pl SDK

O comes as separate setup kit
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Pl O

LEDB 64-bit

check version
via
architecture
column in
piproductversio
n table

OSlsoft.

.X\Microsoft SQL Server Management Studio | _ (O] X]
File Edit Yiew Query Project Tools ‘Window Community Help

Drevoey | B BBGIDSHS BEORES,
19 &J W | master v | ¥ Execute o W 30 i |2 | AL |37 By 5 =

Object Explorer _freitagmnb.ma...4BitTests. sql*[ “Summary [ - X

Connect v

=l | b Freitagmnb (SQL Server 9.0.1399 -

% m

|4 Databases

|4 Security

[ Server Objects

|1 Replication

|4 Management

[ Motification Services

[ SQL Server Agent (Agent XPs d

Results to Text

select TOP 1000000 * from pi. plarchlveL—pIEUmpz—%here tag like
select

'floattagl’
* from openqueryipi,'select TOP 1000000 * from piarchive.

or tag li}:e‘
.piconpZ where tag lik
P P =} 1

o

select * from pi.pisystem. .piproductversion{

kil |
] Results | 3 Messages
item descriptor I version | major | minor | buildl revision] archilecturel oshame ] osversion |
1 [Pl Pl Server 3437580 3 4 375 80 Windows NT AMDE4  5.2.37390
2_] PIOLEDEB Pl OLE DB Provider 3301 3 3 0 1 Bdbit Windows Server 2003 5.2.3790
3_] PISDK Pl Software Development Kit = 1.3.8.380 1 3 8 380 B4bit Windows Server 2003 5.2.3790

|@ Query executed successfully. freitagmnb (.0 RTM)  [FREITAGMNE\Administrator (56) |maslel 100:00:00 13 ows

LnS Col 44 Ch44 INS

%
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Components

P1JDBC 1.0

PI SQL DAS v1

f Pl OLEDB ” PI OLEDB (AF)

SQL SQL
Engine Engine
Pl Server AF Server

Pl OLEDB 4.0
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Pl OLEDB (AF)

Architecture Details

PIOLEDB (AF) version

! Pl OLEDB (AF)

- Windows based

. Linked to AF SDK Eneine
(bypass object model) AF SDK

- Access via AF Server AF Server

- Read-only

External
data source

Database

Pl Servers
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Pl SQL Commander

fle LM Yew Poed [ool Wedow teb
- ; - =~
M - - 2 "l:'jl'ﬂ'_g_
2 J.MQ.V } Coote "‘}EA'";JL
2o P System Daplorer v X ey 2ad® gyt v w X Sohtion Ewplorer -d X
v 17 ” t: | FSTLECT o Path « whdame Liemert. & Path + 3 Name Atsbate. | [ e 1 Vel -
R { T2 Azset E lomar it achy o r- ~ ]
- & -+ dade X olll oot Assel ElmardVansn ov ON ov 1D « o0 Elemer N esoiond D od ScksmnSchmn)’ (0 proets)
= LD eNOTT Tost Asset Eloovant T ampigte of ON ot 1D » ov Llomert T snpipteld
= Ll Cotabogs G EN Test Astet Elemactitttate a ON a DemerdVerncril) « ov 1D
v ] Contguranon * N Tent Data Rectnded t ON « ElomersdtytatelD « 510
- § oo 'md AL o Path Ukl X 4]
< ot InbwmtancoPath LIKE “ET~_1\X" ES( AND
o LD Aeset '.v.w LE A\ aNewe LICE A% AND
= 2 Tebles | { $Oct-2000 AND 330002000 1200 0
& ) Category 0P ORCER)
& ] Cathmert
& 7 Cutiemertilirbete FJ3chson Oiplorer 5y
& 1 OathmertittrbateCatogory ~
* 71 CuThmantliterdaSroperty - Y IL Prigertes 3 X
& e
# ) Cuthmentisersdvy 3 Menage: Sl FESys i Pacage. EdtorPane+ EdbarProg =
a3 Cutemerthieferarce vt Anbore Tow Ve A Sela
w |£S
-5 Comert 01 .t 1/ 32008 200 | 26,0452 e
& 2 Demectitritate - 5}
& 7] DemectitirbsteCategory LR N | W1 VXN eN HESN
2 ) DenertCategury 03 LY W NS SN |aas
& 7 Demertf tervdedy operty
& 3 Demectiter oty
& ) OemaciReleoreccs
= ) DemectTonmgiste
) DemertTemglstaldnrtate |
» 1 DemertTengistatttrtetoCatoginy |»
& 2 CemertTengistoCatogory 08 E_Y w 1012008123 240034
¥ 53 CompkTosshteCuandedrapety 00 N1 W 1BV 147 NS
2 DemertVergon .
® ] Erumer shonSet 10 LY W 1032008 200 . %7
& ] DumerseNohe 1 E2 Wwrt 1G32X8 200 731388
& 2 Beferercaltype - T AT 1641 12008 2 33 -
-3 Veen 12 N2 ATt 008 233 (86 NEN
= 8 Dta 19 .2 Wr 1 1My In i
o (2 Vables 2 AT 1YL BTN
* 3 Cuarrert ~ - -
& 7 trterpoisted 15 \E_2 It 10 22008 557 . | 7S ENeSE
P 1w ¥2 Wr 1 LB S R $,
= ; M-‘-’ nigae 172 Wr. 1013208 240 024008 Dat ol hanged
b T Atatel Tewtage 18 sE 3 AL 2 1N O000 104 2834 .
& ] PiSystem v D Qumry bt yuccesibdly BENOTE Q00000 20w inld CadQ
Peady 3 O 62 ve
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Pl OLEDB (AF) Demo

ElementSearch

& ElementSearch - Micr

File Edit Wiew Refactor Project Build Debug Data  Test  Tools  Window Help

Er s W A =R 4 - b Debug - | &l A& G s B % by ax =S 2|00 08 8 C)
?;- Start Page | Forml.Designer.cs - Forml.cs - Formi.cs [Design] ElementSearch w X | Solution Explorer ~ 0 x
— =
2 |V‘E3ElementSearch.Form1 V||£,Vbutton1_click(object sender, Eventargs ) V| éj ‘E = g‘l
g . —i|| L5 ElementSearch
[ - . L] [=d| Properties
InitializeComponent (]} [l References
B ' = =] Farml.cs
%ﬁ Farm1.Designer.cs
= private void buttonl Click({ohject sender, Eventlirgs e) G.ﬁ Forml.resx
i C,Q Program.cs
Olebbfonnection con = new OlelbhConnection{textBoxl.Text):;
/4 string strQuery = "IELECT Path, Neme FROM [Process Plant] .Asset.ElementHierarchy WHERE name = 27;

string strguery = "3ELECT Path, MName FROM [
+ textBoxi.Text +
"] .Asset.ElementHierarchy WHERE Mame like 27;

OlelbCommand cwd = new OlelDhCommand (StrQuery, con)
cwd. Parameters. Add ("EP1", OlelbhType.VarChar, 32).Value = textBox3.Text:

OleDbDatalddapter da = new OleDhDataldapter ()
da.3electCommand = cmd;

DataSet ds = new DataSet(]: |F'r0vider=PIs_\JsDLEDB.‘I; Initial Catalog=Process Plant; D ata Source=bbZnate; |
da.Fill(ds, "PI"™): _|
dataGridvVievl.DataSource = ds;

- o8 Elmen

Pending Checkins

Path

o/ Comments | 2] -

Marmne Change type “Process PlantyProcess Line 24 | Unit 203

“WProcess PlantProcess Line 24 | Unit 202

l&'{,Pending Checkins
il

|_d Errar List|

Ready

Lnzi Cal 13 Ch13 INS
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Pl OLEDB (AF) Demo

Reporting Services

B Report1.rdl - Report Previev
E_'T[Jlu'd | 1 af 1 | | 5 -’@l[ﬁg;lllgvl 1005

Reportl
Path  [EIName |AttName

% Process Plant Process Line 2% Unit 201, _—_

Measurements  Templn2 &5
Measurements  Templnl mt=]
Measurements TempOut 59
Sensars Level 69
Sensors pH 64
Sensors Temp 63
"-.,Prui::ess Plant,Process Line 2% Unit 202% _—_
Measurements Templn2 b
Measurements Templnl g1
Measurements  TempOut 64
Sensors Level =]
Sensors pH &4
Sensors Temp g2
"-.,Prnc:ess Plant",Process Line 2% Unit 203" _—_
Measurements  Templn2 61
Measurements  Templnl &4
Measurements  TempOut 54
Sensors Lewel 59 o
Sensors pH 64
Sensors Temp 63
"-.,Prm::ess Plant", Process Line 4% Unit 401" _—_
Measurements Templn2 &6
Measurements Templnl &4
Measurements  TermpOut g2
Sensors Lewvel 53 v
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Pl OLEDB (AF) Demo

Integration Services

78 SSIS Wizand Example1 - Microsoft Yisual Studio
File Edit iew Project  Build Debug Data  Format 5515 Test  Tools  MWindow  Help

iRl N B e b | Development - | G5 25 [ S5 | T 5

Package.dtsx [Design] | start Page » x  Solution Explorer « 0 X

E"u Cankrol Flow |'dd Data Flow ﬂ Event Handlers Eg Package Explorer e

_E.-;‘ SSIS Wizard Examplel
A4 | | Data Saurces

- . |5 Data Source Views
- To indicate the flow of data, drag the green output arrows From the sources to the destinations. d B [B 5515 Packages
To configure each destination, double-click each destination, -

. Package.dtsx

[ Miscellaneous

XOG|00 | 34

[Draka Flow Task: | & Data Flow Component

Source For i
= Flat File
bbznote Prac... “1 \j Destination

. off

_31_ Connection Managers

;,Jh bbznote, Process_Plant
_i_FIat File Connection Manager

|.:\=;JSolutio... |_%Team - | Bl Test vi..

Pending Checkins ~ 0 X -
" o Properties - 01 X
A Comments 2] - ¢ " =
il &l 5l E| =l Data Flow Component Task -
Mame Change type
ForcedExecution Int32 ~
ForceExecutiony False
=
Description
Mame Data Flow Comy .,
Name
<

* || specifies the name of the object,
5] Output |E§Pending Checkins

_‘;’j Errar List

Ready

OSISO'H:@ © 2009 OSlsoft, LLC. | OSlsoft vCampus Live! 2009 | where Pl geeks meet




Pl JDBC

Architecture Details

Middleware using WCF and gSOAP

no other Pl Software required on client side
32bit and 64bit can be mixed
Multi-Platform (JDBC)

P1SQL DAS v1

PIJDBC

TRDSA

PIOLEDB 4

Client
Application

Pl Servers AF Server
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Supported Linux Distributions

W thureb 21,1607 8

3 Applications Places System

f @
CamiopFooe :

dow  Help

W Daubase SOL Bookmarks Tools
& e a
B ¢ BEFG
o m® (2 Object View | P> SOL Commander |
open 11.1 S el e TaT T
[ ]  PIIDEC unrent version
3 piarchive (Defauity Owabaze Connecton sicky Dusaze Mo e
& 0 TAe 8 71 J0BC (corent wrsin) =] (3 piarcine s
ol Select * from piprosuctiersion

B

|9 Connections
¥ PIIDBC

|

|

3 plarchive
3 TA

 Databese Info | 1 Deta Types |

s Auta Conatt: ONUntitled*
1. select  from piproductversion
0320

em | Gescrpror

Pl Servr

[Pricec
Database Type: -le
Driver I0BC): (@

Ubuntu 8,

Database URL :
13 s 3@

Autherticetion
Userid

0.022/0.077 sec | 37
Pas:

 ResultSet (1]

ction Message
SOL DetaA: DbVisuaiizer Free 65,6 - Untitied
3.4.360.26 File Edit View Database SQL Eookmarks Tools Window Help
fcom osisoft jdbc Driver
9.0 Bul 223 License Expires.

EurgpeBerin Dew
| nnection [ Properties |

0.001/0.152 sec | 2672 |10-26

Auto Reload Seconds: 20| |00:00:18

1 Dstavsse nfo

|3 OsaTypes

s o3

[DTester - File Brows... || ) DbVisualzer free 6.0...] M [Dbvisuak Dbvisualizer Frea - M. [Obvisuahzer Froe.

S e

Dussse Type
orier (080 (&
Database Uk v

pr—

@ [raminiraor

RHELS 3 —

PISaL Durshccesstarer i
4 e FAIL View Database SOL fookmarks Tools Window Help

Excires on BRCs BN

Europs Berin) | Devsiogmen]

om cation yabe orvr
5'5.0 Bul 223 Lcense

Goject View | > 501 Commaner

& Comnection | 8 Dursbase info | 1) Dava Tap

Darsoase Typs °
Drher 406C) (& y

@ [ 1 Dbvisuaszer free 65,5 - Univea = Daramase URL ¥
UL Forme dbc e /b 2notePruviaer=NOLEDE DA Sour

znase

5 porodutersion anenncaion
§ 0 view Useria fsieda

18- Passworg s

Recormeat_| [ Oiscom

SLES10, 11

nectin Wessage

Fisal S
B3

Garaicce

e cstsoft it Oever
9.0 Bl 223 Ucerse Expies on 24

12-02

Futant/Raci] | Detlsament & commetea - 000753

Profte genen

Cormscton [ Fropenies

B Conpaer || @ [SLES1032 3 DbViusize Free 654 - Unted wedsnd.azeu@ G
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Performance

e ~ Query execution time of Pl OLEDB

plus 1 sec per 100,000 rows (DataReader)

e Connection time varies and depends on state of PI SQL DAS
can be between 0 and 5 sec

B DbVisualizer Free 6.5.4 - Untitled”

o] x|
Fle Edit View Database SQL Bookmarks Tools Window Help
| G o 2
rER R B DN
20 @l :.j, Object View | [ 5L Commander |
'@ Connections

P 0ec]

o Connechon' B Database Info || § Data Types

Driver (IDBC):  [@ PIIDEC

Database URL: IJdbc:p\sq\::‘:‘buduzpcr‘Data Source=bodopc; Integrated Security=55PL;
URL Format:jdbc:pisgl://pisg

@
S w
e
it...

/Data Source=pi

_name; In
uthentication

Userid: osi\Bod

ez [

cti essag;

cting. Wi

) |Europe/Berl il [ connecting
Connection | Properties

OSlsoft.
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Discover Functionality using DBVisualizer

B Db¥isualizer Personal 6.5.6 - Untitled
File Edit “iew Database SOL Bookmarks Tools Window  Help

BE ¢Cw@ Uwg

2 ® 7 & : '_i':'b]'EEt ViEWl P> 5L Commander |

@ Connections @ Actimns w |

------ & FIIDBC Development

------ & DAS on PISQOLDASEY

- PIIDBC 1 Connection | 0 Database Info| 3 Data Types | <& Search
- [@ MySamples

: Connection
=3 piarchive  ( Default )
5 TABLE Alias: |PrDBEC
BT VIEW :
Lo Database Type: |[Seneric ¥
¢ [H-gF Procedures s I —I 9
w3 pibatch Driver (J0BC): |@ FI JDBC (from PIPCYIDBC) | w
- (3 pids .
__ 3 Eiﬁ.mctiu:un Database URL: I jdbe:pisgl: AMICHAELHPC Data Source=michaelhpc;Integrated Security=5... ¥ | & ~
-3 piheading LRL Forrnat: jdbc:pisgl: ffnode[ 15461 ]/Data source=<qi=;...
- [3 pilog Authentication
- 13 pimodule .
&3 pipoint Lzerid: ITESU_,ISEI’
= j pisysterm Pacewiard: I********

=[] TABLE

- [T piconnection :

: &3 piproductversion Reconnect Disconnect

-] WIEW Connection Message

- Procedures ,
w3 piuser FI SOL DatasccessSeryer using PIOLEDB
®- 3 Testdata F'IOLEDE: 3.3.0.1 .

carmn.osisoft. jdbe. Driver
1.0.1.0231

EurDr:lefE-erIin”Develnnment”PrDﬂle: generic” % Connected - 00:00:22

. Cu:unneu:tiu:nnl Prﬂpertiesl
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Utilities and Examples

e getSnap to verify connectivity
provided as source code,

compiled with
http://www.eclipse.org/downloads/packages/
eclipse-ide-java-developers/ganymedesrl

AAAAAA

Use DBVisualizer for GUI type

experience
http://www.ming.se/products/dbvis/

e Try any tool you like and tell us what worked...
E.g. http://software.informer.com/search/java+sql+editor
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http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1
http://www.eclipse.org/downloads/packages/eclipse-ide-java-developers/ganymedesr1

Pl JDBC Demo

getSnap = getAFSnap

- getSnap
JDBC
application

* Compile in
Windows
version of
Eclipse

* Run on
Windows and
Linux
without
additional
work

OSlsoft.

& Java - getSnap/src/getSna

[# Package Explor 52

‘p‘J getSnap

= src
i (default package)
1) getSnap.java
=] @,, getSnap

& main{String[])

[#-E8, IRE System Library [jre6]

clipse Platform E]

File Edit Source Refactor Mavigate Search
- H& %0 Q-

Tg Hierarchy

Project Run Window Help

HE- @™o G- 5l % G- Y %5 Debug '?‘}Jlava |
1J] getsSnap.java £2 = O B Taskiist 23 -8
& @import java.sgl.*;[] & TR E-BeY

public class getSnap { Find: | ] »oal oy

(2% Uncategorized

i

public static void main(String[] args) {

Connection con = null;

String url = "jdbc:rdsa://BEZNOTE/Provider=pioledb;Data Source=localhost;"”;
String driver = "com.osisoft.jdbc.Driver"”;

Statement stmt;

ResultSet rs;

try {

Class.forName(driver) .newInstance () ;

con = DriverManager.getConnection(url, "piadwin", "");

Stmt = con.createStatement (ResultSet.TYPE SCROLL INSENSITIVE, ResultSet.CONCUR READ ONLY):
rs = stmt.executeQuery("SELECT tag, value FROM pisnapshot WHERE tag like '" + args[0] + "'");

EE Outline &2 =0

eV e

while (rs.next()) {
String value, tag;
tag = rs.get3tring(l):; = import declarations
value = rs.get3tring(2): 4~ java.sql*
System. out.printlnitag+” "+value): 4 java.util*

¥ =] GD getSnap

) © ° main(String[])

catch (Exception e) {
e.printStackTrace():

Tememere e

}
finally {
if {con != null) {
try { con.close ():; }
catch (SQLException e) {e.printStackTrace():;}
}
Systenm.exit(0);

E

s

|2 Problems | @ Javadoc L@ Declaration | & Console £2 i‘“% Debug X é&
<terminated: getsnap [Java Application] C:\Program Files\Javaljresibintjavaw.exe (Mar 18, 2009 1:42:54 PM)

Creating a Channel for URL = http://BB2ZNOTE:9090/DAS1Prototype

RDSA CreateConnection(Provider=pioledb;Data Source=localhost;) opened successfully

SINUSOID 88.898254

SINUSOIDU 67.366974

Writable Smart Insert | 7:9
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Pl JDBC Demo

getSnap = getAFSnap

& Java - getSnap/sic/getSnap. java - Eclipse Platform

File Edit Source Refactor Mawigate Search Project Rum Window Help

il - 0-Q- EHEG  ®E VP A AT T % Debug |& Javs |
= O || E] Tasklist 2 =

& Package Explor &3 'E: Hierarchy =0 m getSnap.java 2 m getSnap.java
=] B = import java.sgl.*: ~ j ca R =

public class get3nap { Find: I:I Foal b

[ Uncategorized

-

= 'bd ekAFSnap
B JRE Syskem Library [jred]
|X] AFExport_Test.xml
'bd getsnap

=) ll."%‘%‘
* @Eparam args
w
= public static void main(3tring[] args) {
i
Connection con = null;
String driver = "cow.osisoft.jdbe.Driver™:
String url = "jdbe:ipisgl://BEZNOTE/Provider=pioledh;Data Jource=localhost:™:
Jtatement sStmt;
Resultiet rs;

£
try { H= =
= Outline 52 g
Class.forName (driver) ; . Hne
con = DriverManager.getConnectioniurl); laz & Ns @ 3{' & =
Stmt = con.createl3tatement(); ‘= import declarations
L} rs = stmt.executeQuery|("3IELECT tag, time, wvalue FROM pisnapshot WHERE tag like '"™ + args[0] + "'"™): = = Gb getsSnap
et main{String[T)
while (rs.next({)) {

String wvalue, tag;

tag = ra.get3tringil):

Date time = rs.getDate(2):

value = ra.get3tring(3):;

System. cut.printlnitag+™ "+value+ " at " 4+ tcime.toltring()):

i
catch (Exception e) {

P_onrintA8tarkTrare ) : as

[£ Problems | @ Javadoc @Declaration Bl console &2 %5 Debug ® & E™ Sﬁlﬁlﬁu =& - =0
<terminated:> getSnap (1) [Java Application] C:\Program Files) Javaijresibintjavaw. exe (Dec 1, 2009 1:52:42 AM)

com.osisoft. jdbe.Driver 1.0.0.0230

PI 30QL DatalccessServer using PISYSOLEDE

PIZYIOLEDE: 0.0.0.0 -—-- No PIProductVersion --—-

A 1 71.37445
AT 1 90.73529

EEd
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Pl JDBC Demo

Tomcat Website

/& P1 Demo - Windows Internet Explarer EI@

@Q - |@ http://localhost:B080/ examples/PUDBC_Demo/ v| ] | 3 | A | |b Bing R -

i Favorites | 315 8 Suggested Sites ~ @] Web Slice Gallery =

@F’IDE"TO f v B v 2] @0 v Pagev Safetyv Tools~ @~

-

Tomcat running Pl JDBC J OSlsoft.
-

¥start here Multi-Platform
&getSnag Demo Any Web

; (Windows,
hgetSnag{sinusoid} Client Linux)
"'""A';iédﬁém -~

,getSnag_isg code Tomeat

4 Windows
demobeans/pijdbc java 1 % i {x86, x564)

PISQLD
PIOLEDB

Web Server

€ Local intranet | Protected Mode: Off

To direct input ta thiz virtual machine, press Chil+G.
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Pl JDBC Demo

Tomcat Website

/€ P1IDBC Demo1 - Windows Internet Explorer

@ Q - |@ http://localhost:8080/examples/PUDBC_Demo/pagel jsp - | 53 | +3 | X | |b Bing

i Favorites | 95 @ Suggested Sites v @] Web Slice Gallery =

[#] P1JDBC Demo1 fii - B - = @ v Pagev Safety~ Tools~ @~

Tomcat running PI JDBC ((J OSlsoft.
-

State = Execute

[ Disconnectfrom 192.168.154.1 |
SELECT * FROM PIPRODUCTVERSION

-~ | Execute
item descriptor version |major|minor|build|revision|architecture osname osversion
Pl Pl Server 3.4.375.38|3 4 375 |38 Windows NT x86|5.1.2600
PIOLEDB|PI OLE DB Provider 331051 ) ) 0 1 32-bit Windows XP 5.1.2600
PISDK | Pl Software Development Kit|1.3.6.363 |1 2 6 363 32-bit Windows XP 5.1.2600

Back Home

€ Local intranet | Protected Mode: Off

208AM | |
1271209 |

S [ el LS

Ta direct input ta this vitual machine, press Chil+G.
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Feedback needed:

0 What do you need more?

a Pl OLEDB (AF) write support (INSERT, UPDATE,
DELETE) for Elements, Attributes (no data)

a Support for Event Frames in PI OLEDB (AF)

Send feedback to betaoledb@osisoft.com
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THANK YOU.
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