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Data Access - Overview

Pl Data is available via common standards

Data Access

) RtBaseline Services for
Thin Clients

-

WebServices (i.e. RtBaseline Services) — Provide Data to Web Applications
OLEDB — Data Access via SQL Queries

ODBC — Data Access via SQL Queries

OPC DA/HDA/UA — Data Access to the Pl System via OPC Standard
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Data Access

Via PI OLEDB

* Pl 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:
e renew Pl OLEDB Architecture

* introduce JDBCand other data provider standards

e support ,Pl System“
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AF in the Pl System

» Data structured and organized by Assets

* Spans multiple Pl Systems
* Incorporates non time series Data

AF

Asset-Equipment Centric access to the Data
Non Time Series Data Sources ‘ Pl Server 2 ‘ ‘ Pl Server 1 ‘
:endor Speclf:_lnterfaces Generic Interfaces Vendor Specific Interfac Generic Interfaces
neywell ABB Delta-V  Rockwell OoPC XML Modbus SNMP loneywell ABB Delta-V  Rockwell XML Modbus SNMP
Time Series Data Sources

nterface Interface Interface Interface
Time Series Data Sources
Honeywell ABB Delta-V Rockwell Other Honeywell ABB Delta-V Rockwell Other
Time Series Data

SCM
,,Meta”-Data Time Series Data
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New Architecture

- Mult!-standard and ) Consumer / Consumer / Consumer / Consumer /
multi-platform architecture | cjient Client Client Client
One connect!on ODBC OLE DB InBC New SQL
allows querying (possible) Standards
multiple data sources

(J Standard implementation
separated from SQL functionality

() Prepared for heterogenious query engine
PI SQL DAS

i

Third party

Pl Servers data source

OSISO'H: DNNOQ vsers conFERENCE
o MG SAN FRANCISCO




New Resource Management

) Paging
Consumer / Consumer /
® Protects server from huge data Client Client
requests ||I ||
. OLE DB
e Decreases memory requirements -‘ JDBC '
) Caching

e Smart memory management

1 P1SQL DAS Deployment options

for example: PI SQL DAS
P PisaLmas

e 1x PISQL DAS for Web Farm
® 1x PISQL DAS for Reporting
® 1x PISQL DAS for Clients

Third party

Pl Servers data source

Database
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2008 Use of new Architecture Components 2011

P1JDBC

PISysJDBC PISysODBC

PISysOLEDB

PI SQL DAS PISysOLEDB
— saL
. PIOLEDB | IS

sqQL :
Engine AF Server

AF Server / BLS

Pl Server Pl System Pl System

ko *
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Pl JDBC

Architecture Details

P1JDBC

Client
Application * Windows + Linux

* requires Pl OLEDB

* Multi-Platform

(Windows, * _meant to support Java server apps

Linux)

P1JDBC

T
ﬁ https

Pl OLEDB

Pl Servers
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Pl JDBC

O Pl JDBC Details
bridge to Pl OLEDB (Type 1 JDBC driver)
based on JDBC 4.0 API (Java Platform SE 6)
same table structure, same SQL functionality as PI OLEDB
Multiplatform

»  Will work on many Linux Distributions

»  Testing concentrates on Windows,
Novell Suse Linux Enterprise Server and Red Hat Enterprise Linux

best option for JAVA based development

0 Limitations
Pl OLEDB is multithreaded but not designed as backend
- additional communication infrastructure overhead
amount of supported OS limited because network component is OS specific
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Pl JDBC Demo

* getSnap JDBC
application

e Compile in
Windows version
of Eclipse

* Run on Windows
and Linux
without
additional work

OSlsoft.

& Java - getSnap/src/getSna

clipse Platform

File Edit Source Refactor Mavigate Search Project Run Window Help

& B0 A
[# Package Explor &2 Y2 Hierarchy

‘i:‘J getSnap
3§58 src
i#} (default package)
(]j getSnap.java
=) @,, getSnap
& main(String[1)
[#-E8, IRE System Library [ire6]

B#E-

=]

o fpi 41 P 4}‘ - {r‘ L =R
1] getSnap.java £
& ®import java.sgl.*:[]

public class getSnap {
public static void main(String[] args) {

Connection con = null;

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

Statement stmt;

ResultSet rs;

e

E

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, wvalue FROM pisnapshot WHERE tag like '" + args[0] + "'");
while (rs.next()) {

String value, tag;
tag = rs.get3tring(l):;
value = rs.getString(2);
System.out.println(tag+" "+value):
}
}
catch (Exception e) {
e.printStackTrace()’
}
finally {
if (con !'= null) {
try { con.close (); }
catch (SQLException e) {e.printStackTrace():;}

mememee e

S

}
Systenm.exit(0);

Y

[:_ Problems | @ Javadoc L(’:E Declaration | & Console ?;5 Debug

<termiq.a_ted> getSnap [Java Application] C:\Program Files\Javaljres\binijavaw.exe (Mar 18, 2009 1:42:54 PM)

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

RDSA CreateConnection(Provider=pioledb;Data Source=localhost;) opened successfully
SINUSOID 88.898254

SINUSOIDU 67.366974

Writable Smart Insert

|

]

E %Debug ‘:6‘}’ Java \

[E] TaskList 52 =0
gRE-BeY

Find: | ] »oal b
(£ Uncategorized

5% outline 52 =0

D G o
import declarations
4 java.sql*
i java.util*
2 G‘, getSnap
'S main{String[])
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Pl JDBC Demo

e Linux (ubuntu)

* DBVisualizer
allows to access and
explore any jdbc
Driver

* PI JDBC (Bridge)
talking to PI OLEDB

OSlsoft.

jﬂ:%)‘}. Applications Places System e O}

_DbVisualizer Free 6:0:7"- Untitled

1
File Edit View Database SQL Bookmarks Tools Window Help
= cdb oo | S
PHR ¢ BEUNG
2 3 object Yiew | P> SQL Commander |

B ThuFeb2l,16:47 &3

2Talale IR L

2elw®
@ Connections e oad s +ales< ) [pee
o~ i3 Pl JDBC (current version) i y
o 3 piarchive (Default) Database Connection [] sticky Database Max Rows Max Chars
p- 7] TABLE [ P1 JDBC (current version) [=] [3 piarchive =] [o2 | 1
:g g;?:lgc select * from piproductversion
— [ picomp
— [ picomp2
— [ picount
*’Q p!!”:erpz 1:1 |INS Auto Commit: ON| |Untitled®
— [T piinterp
:g g:m::n } [T 1: select * from piproductversion [ Monitor ; o(x]
— [ pimin TO &S
-0 p!plm item descriptor version major | minor | build | revision
— [ pipstd
(5 2 1Pl Pl Server 3.4.375.38 3 375 38
R gisnaishm 2 |PIOLEDE Pl OLE DB Provider 3227 3] 2] 2 7
— 3 pistd 3 |PISDK Pl Software Development Kit |1.3.5.343 1 3 5 343
— [ pitotal
— [ vIEW
L ;‘;ﬁj:{:;e"“'“ 0.022/0.077 sec | | 3/7 || 1-3 (=
) @ pids = Log | (7| Resultset[1] |
2008-02-2111:44:324.0 [24.34698
2008-02-21 12:22:34.0 |85.43672
2008-02-21 12:37:34.0 98.32598
2008-02-21 12:55:04.0 96.945114 4
2008-02-21 13:13:04.0 77.86411
2008-02-21 13:53:04.0 13.953162
2008-02-21 14:09:24.0 0.8968167
2008-02-21 14:26:04.0 3.684022
2008-02-21 14:44:34.0 24.346743
2008-02-21 15:22:34.0 |85.43652
2008-02-21 15:37:34.0 98.325905
2008-02-21 15:55:04.0 1 96.94521
2008-02-21 16:13:04.0 |77.86434
2008-02-21 16:42:04.0 27.978298 [+
0.001/0.152 sec | 2642 10-26
Auto Reload Seconds: 00:00:18 B

[DTester - File Brows... || 1 DbVisualizer Free 6.0... |
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Pl OLEDB 64bit

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

 transparent to applications if both versions installed

d required for 64bit SQL Server Linked Server

L requires 64bit PI SDK

-l comes as seperate setup kit
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Pl OLEDB 64bit

. . ‘\\ Microsoft SQL Server Management Studio | _ (O] X]
o C h e C k Ve rS I O n VI a File Edit Yew Query Project Tools ‘Window Communlty Help
hi e 3 BDBEB B GHS BIRE S,
a rc Ite Ctu re 19 &J W | master v | ¥ Execute 30 ik mﬂ AL |37 iy =
C OI u m n i n Object Explorer . _freitagmnb.ma...4BitTests. sql*f “Summary | [Results to Text] v X
Connect~ | & m I ¢ select TOP 1000000 * from pi. plarch:l.ve‘ﬂru‘mﬁip?—lwhere tag like 'floattagl' or tag like
o d t o = us freitagmnb (SQL Server 9,0,1399 - select * from openquery(pi,'select TOP 1000000 * from piarchive..piconpZ where tag llk—J
|4 Databases
pl p ro u c ve rSIo n 3 Security select * from pi.pisystem.. piproductversion{ -
ta b I e [ Server Objects < | >
u Replication = Results I Fy Messages
|1 Management
[ Matification Services item descriptor | version | maior | minor | buildl revision | architecture | osname | asversion |
[ SQL Server Agent (Agent XPsd | |1 L Pl Pl Server 3437580 3 4 375 80 Windows NT AMDE4  5.2.3790
2 PIOLEDE Pl OLE DB Provider 3.3.01 3 3 0 1 B4bit 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
4 | I —)J I@ Query executed successfully. freitagmnb (3.0 RTM)  |FREITAGMNE\Administrator (56) ‘master \UU:UEI:UD l3 1ows
Ready LnS Col 44 Ch 44 NS 7
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Pl OLEDB 64bit

osoft SOL Server Management Studio

File Edit Wiew OQuery Project Tools  wWindow Community Help

* Increased
Hbewowy [ [HmGh L ETHS BEEBREF
performance fOr 10 0 55 | master - | ¥ Execte o W G0 W |2

Az
g

Cbiject Explarer _~freitagmnb.ma...0LQuery 1.sql* | Summary | v X
Iarge resultsets Conneck * gg v g r select & from pi.piarchive..picompZ where tag like 'string%' and tim
= |3 freitagmnb (SQL Server 9.0.1398 - FREITAGMNE|Administrator) || - TOP 1000000 2 from pi.piscchiv
[ Databases = Results | T Mesgagegl
S g:::s:'?;)bjects :tag |: time: I _inde:-cl value I statusl questionable | substitubed |Eﬂ
£3 Backup Devices 1 | FloatTagl i 2008-071-01 00:00:00.000 1 0244570M O i} 0 a
3 Endpaints 2 FloatT agl 2008-01-0 00:01:00000 1 1.68428 i i} 0 a
= [ Linked Servers 3 FlaatT ag1 2008-01-M 00:02:00.000 1 202491 i i} 0 i
[ Providers 4 | FloatTagl 2008-01-01 00:03:00.000 1 310938 i 0 0 i
ﬁ il 5 FloatT agl 2008-01-0 00:04:00.000 1 40496998 O i} 0 i
[ Triggers
3 Replication 5 FloatT agl 2008-01-0 a0:05:00.000 1 5.53547 a 1} 0 a
[ Management 7 FloatT agl 2008-01-0 a0:06:00.000 1 B.34616593 O 1} 0 a
[l Motification Services g FloatT agi 20084071401 00:07:00.000 1 73845399 0 1] 1] 0
(£ 5L server Agert (Agent %Ps disabled) 9 | FloatTagl 2008010 03:0%:00.000 1 88225435 0 ] 0 o
10 | FloatT agl 2008-01-01 00:0%:00.000 1 95385795 O i} 0 a
11 | FloatTagl 2008-01-01 00:10:00.000 1 10.79388 1] 1} 0 1]
12 | FloatTagl 2008-01-01 00:11:00.000 1 11.11456 1] 1} 0 1]
13 | FloatTagl 2008-01-01 00:12:00000 1 1262919 i i} 0 i
14 | FloatTagl 2008-01-01 00:13:00000 1 1312289 i i} 0 i
15 | FloatTagl 2008-01-01 00:14:00.000 1 1423616 i i} 0 i
16 | FloatTagl 2008-01-01 00:15:00.000 1 15.60745 i i} 0 i
17 | FloatTagl 2008-01-01 00:16:00.000 1 16.79953 i i} 0 i
18 | FloatTagl 2008-01-01 00:17-00000 1 17028339 O i} 0 a
19 | FloatTagl 2008-01-01 00:18:00.000 1 18683200 O i} 0 i
20 | FloatTagl 2008-01-01 00:15:00000 1 19.08918 i i} 0 a
21 | FloatTagl 2008-01-0 00:20:00.000 1 2092144 i i} 0 0w
I I‘f’—\'tl
F] | ILI |@ Guery execut.. |freitagmnb (3.0 RTH) FREITAGMME & dministrator [56) |master 000107 |1DDDDDD ows
Ready Lnz Coll chi 4
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Pl System OLEDB v1

Architecture Details

PISysOLEDB version 1 Consumer

* Windows based PISysOLEDB

- Linked to AF SDK (bypass
object model)

AF SDK

- Access via AF Server

AF Server

- Read-only

Third party

Pl Servers data source
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Pl System OLEDB vl Demo

I System OLEDB Clier (=]
File Edit Vew Tools Window Help
@8 1 newQuery ¥ Execute 2
IGE EDE Explorer » & X PISysOleDbQueryWindow 5 ~ X | Solution Explorer « &t X
S [ - = = =
g | El2 R2LE | ISELECT e Path+e.Name Elerment, a.Path+a.Name Attrbute, r.Time, r.Value FROM Test. ElementHierarchy e | =
s @ Servers A | /INNER JOIN Test.Asset.ElementAtribute a
X = b BB2NOTE ON a.ElementVersionID = e VersionID
3 =i Fj‘jz?; o INNER JOIN Test.Data.Recorded r
57 | 1l [ o
2 et 3 Plsysgtem ON r.ElementAttribute]D = a.1D
¥ | .
] =) Test WHERE r.time BETWEEN '06-Oct-2008" AND '06-Oct-2008 12:00:00'
:f [ Asset OPTION (FORCE ORDER)
= &3 Tables
#- ] CurElement
# ] CurElementattribute < >
# ] CurElementattributeCategory : =
= Result | [ |
#- [2] CurElementHierarchy 43 Messages =
# ] CurElementReference Element = Attribute = Time Value A :
# [ Element o1 1 1At 10/6/2008 49.14205
# ] Elementattribute N T _
02 \E_1 A_1 008 1:31 85.66759
# ] ElementattributeCategory e ‘1 = 1oiate LAl =
# =] ElementAttributeTemplate 03 |iE_L At |10/6/2008 2:40 AM | 99.24164
#- 7] ElementCategory 04 \E_1 ia_1 10/6/2008 3:45 AM | 96.19122
i O ElementExtendedProperty 05 .1 |\Al  |10/6/2008 4:58 AM | 75.74577
#- 2] ElementHierarchy T T . T | ‘
@ O ElementReference 06 \E_1 ia_1 10}'6!2003 7:31 M 14,17995 | |
-0 ElementTemplate 07 |t \At  |10/6/20087:42 AM |11.00134 |
# ] ElementTemplateCategory 08 \E_1 ia_1 10/6/2008 7:42 AM | System.__ComObject |
#- ] ElementTemplateExtendedProperty 09 et la_t 10/6/2008 7:46 AM | 9.941768
#- 2] ElementYersion T T T
@O Enumerationset 10 \E_1 ia_1 10}'6!2003 §:51 AM 0.1380453
i 0 EnumerationValue 111 W1 |10/6/2008 9:57 AM | 6.160055
#- 2] ReferenceType 12 [\E_1 ia_1 10/6/2008 11:16 AM | 31.46513
L3 Views 13 €1 1ALt 10/6/2008 12:00 PM |49.02984
J-{_1 Data T I T
14 \ET_3_1 \AT_1 10/6/2008 91.82214
= J UnitOfMeasure IET.3.L \AT_ fef
S-5 Tables 15 \ET_3.1 [\AT_1  |10/6{2008 12:31 AM |98.46332
-2 uom 16 “ET—3—,1 IAT_} 10/6/2008 !:31 AM 98.12081
[ UOMBaseClass 17 \ET_31 [\AT_1 | 10j6j2008 2:41 AM |81.79839
-] UOMClass | 1 1 1 ]|
#-J UOMDatabase () Query executed successfully BBZNOTE | 00:00:09 | 25 rows |solutio... (3
{1 Views o e
Ready
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Summary

O Upcoming releases
Pl1JDBC

Pl OLEDB 64bit
» Release schedule ~ Q2/2009

PISysOLEDB v1
» Beta scheduled ~ Q2/2009
» Release schedule ~ Q4/2009

. PI SQL DAS v2 based products in development
+ PISysOLEDB v2
- PISysJDBC
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