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Unified Data Access

e There is no Knowledge without Information
and there is no Information without Data

e Today, data is usually stored in a variety of
sources:

» Databases, files, spreadsheets, emails,..

e Unified Data Access aims at
transparent access to data via Middleware.

Well known data access standards are:
ODBC
JDBC
OLE DB
ADO.NET

VY v
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OLE DB/ PI OLEDB

e OLE DB Object Linking and Embedding Database provides
and organizes COM objects for efficient, unified data access

e OLE DB, much like OPC, standardizes the data access; however,
the big advantage OLE DB spec. offers is the implementation of a
powerful script language - SQL

e PI OLEDB provider allows applications (OLE DB consumers)
working with Pl data through SQL queries:

Client Application

OI(.:%I“JAB/ . SQL Queries

Pl Server

]

|
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Pl OLEDB

e PI OLEDB uses Pl SDK for accessing the Pl data. It's SQL Engine
implementation, currently built in the provider, thus translates SQL
queries to appropriate Pl SDK calls.

e Many popular client apps. - OLE DB consumers, can thus “script” PI
data, or have “built in” support for configuring OLE DB interfaces,
e.g. MS Visual Studio.

Client Application

Pl Server
' SQL Server

OLE DB/ -
«— PISDK — Oracle, AO. =

OLE DB Consumer

5

OSilsoft. VALUE NOW, VALUE OVER TIME

Copyright © 2007 OSlsoft, Inc. All rights reserved.



Application Integration Trends

e Middleware data access standards:

» ODBC, JDBC drivers — procedural approach
OLE DB providers — COM interfaces
.NET providers — managed data providers
for the .NET environment

e Products that benefit from MiddleWare standards:

» Microsoft SQL Server Integration Services (SSIS)
Oracle Fusion
OPC Universal Architecture

e In Service Oriented Architecture (SOA), data is accessed via a limited set of entry

points (services). A MiddleWare component that reduces the number of such
entry points thus perfectly fits SOA requirements.
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Demo 1 - Pl OLEDB and SSIS

e Example 1 will show the configuration steps needed to Extract PI
data, Transform it to XML, attach to an e-mail and send (Load) to a
given recipient. This ETL package, created in SSIS, will finally be

automated; that is, executed on a periodical basis.
—> Utilizing MS SQL Server Tools (DTS and SSIS) for Data Exchange between Pl and RDBMS,

White Paper

e The example will utilize:
- SSIS (SQL Server Integration Services) and Visual Studio 2005
- PI OLEDB provider

SQL Server Agent

Pl Server Scheduler
Source

NET SSIS Script E-Mail

Recipient
PI OLEDB <

— :
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Demo 1 - PI OLEDB and SSIS

SSIS PlBatch_to_File_Email (Running) - Micrasoft Visual Studio li=1(E3]
File Edit ‘“iew Project Build Debug Data 5515 Tools  Window  Community  Help
R - N - =) b DS Ra-, rou@@|[F@-
_,-'f-'_ac_a_g-é_.HE;H)_esm_nﬂ - ¥ -:Solution Explorer - 1 x

55IS PIBatch_to_File_Em]
| Data Sources
4;» Pibatch.ds
| Data Source Yiews
| 5515 Packages
\, Package. dbsx
[ Miscellaneous

E‘"’ Control Flow 'ﬂ,;’ Data Flow |:-‘;] Event Handlers ?H Package Explorer | % Progress

1 e 1

Task

__ll Zonnection Managers |

_j;‘_FIat File Connection Manager :,J SMTP Connection Manager
__I;‘_mobilevbc.pibatch

-1 X

Autos

Show output From;  Debug - 1 =

= | =
Information: 0x40043004 at Data Flow Task, DT2.Pipeline: Walidation phase i A
Warning: 0x20Z04000 at Data Flow Task, OLE DE Scurce [61]1: The output "0OLE |
Warning: 0x2004707& at Data Flow Task, DTE.Pipeline: The output column "Tem
Warning: 0x2004707& at Data Flow Task, DTS._Pipeline: The output column "Max
Warning: 0x2004707& at Data Flow Task, DTS.Pipeline: The output colunmn "Min
Information: 0x4004300& at Data Flow Task, DTS._Pipeline: Walidation phase i
Warning: 0x50204000 at Data Flow Task, OLE DE Source [61]1: The output "0LE 1%

8.4 | >

2 Call Stack | (g Breakpnints | =] Qutput |

Ln 9 Col 1 chi NS
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Demo 2 - Views / JDBC bridge

e Demo 2 shows creating a View from a Java application and accessing Pl data
from a JDBC based client tool - the DbVisualizer.
As there is no native Pl JDBC driver today, a third party JDBC / OLE DB bridge
is used.
— JDBC to Pl OLEDB using 3rd party bridges, White Paper

e The example utilizes:
- DbVisualizer from Onseven Software AB
- JadoZoom JDBC / OLE DB bridge from infoZoom

- PI OLEDB provider Platform

MS Wmdows Independent

Node

JDBC /OLE DB

Pl Server B
n ridge RMI
Client
; Pl OLEDB
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Demo 2 - Views / JDBC bridge

|2/ PI-OLEDB Tester via JadoZoom JDBC Bridge M=)

Frovider=RIQLEDB;Data Source=localbost Integrated Security=55F1;

Create Yiew RandomPoints as
SELECT *FROM classic WHERE pointsource ='R!

Execute

[ £ Sample Queries from Sampleﬂtatements.txt
Topics Queries
Archive Statements Create Yiew RandomPoints as

Successiully Connected @DMHHESE Statements @ ate ‘-IEA@ {I&mdumpmnts as

MDB-BDE Tutorial Queries
User Database Statements
UIC2007 Statements

Create a View

Create View RandomPoints as
SELECT*FROM classic WHERE pointsource =R

Select ]nutu Select Prey ® ] w et ]
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Demo 2 - Views / JDBC bridge

OSlsoft.

E DbVisualizer Free 6.0.1 - Untitled

File Edit “iew Database

SCGL Bookmarks

vEHE R BEFI

Tools Window Help

=lolx]

TOR B

: d Object View | P soL o

@ Connections

=i Database Connection
- [@ ITMonitor

3 ITMonitor_WP

3 MSGLOG_WP

3 piarchive ( Default )

4 pibatch

4 pids

3 pifunction

4 piheading

3 pilog

3 pimodule

3 pipoint

3 pisystem

713 piuser

513 uczoa7

-] TABLE

= viEw

@ Procedures

| Actions = |

 Primary Ke | la Ingexes Bcrants | e Row Id | =3 Refarancas
& Info I i) ns [F] Data & Row Count
Al
6 g Time Value engunit
23-Jul-2007 130557 69 o
2 JcoMis8 23-Jul-2007 1311:23 |cascade [sTATE  |mm|
3 |comiss 23-Jul-2007 13:11:28 Cascade STATE
4 |coTiss 23-Jul-2007 13:11:23 [106.7617 |DEG. C
5 |FGTKITMP |23-Ju-2007 13:10:48 |9.671252 |degC
6 |FGTKZTMP 23-Jul-2007 13.07:31 18.36862 degC
7 |TCanada_DN 2007 13:03:59 1.977167 ms
&} Cemp4q_DN 007 13:11:13 3607074 |ms :
Q m Fire! 2007 13:11:28 _184 _Connections
Firg: -2007 13:03:59 2293826 ms
Fir 007 13090079591 75.32484  |STATE
2 \rrchmala Fire: ~TUF2007 13:09.00.73591 |78.32434 STATE
13 |T:Canada_Flow_from_3COM |23-Jul-2007 13:06:14 (4212183 [mB
14 |T.Canada_Flow_from_Router 23-Jul-2007 130614 (4252332 |mB
15 |T:Canada_Flow_to_3COM 23-Jul-2007 13.06:14 2245293 MB
16 |T:Canada_Flow_to_Router 23-Jul-2007 13:06:14 |2652.775 mB
17 |IT.Canada_web_vahoo [23-Jul-2007 13:03:58 1111.863 Ims
18 |IT:Cisco6503_Poriar23 23-Jul-2007 13:02:58.29952 | 76.49509 STATE
18 |IT:Com_Breakdown_Location 23-Jul-2007 13:09:00.79581 |78.32484 STATE
20| T:Connection_Gleveland |23-Jul-2007 13:11:23 |Phase7 Ims
21 |IT:Connection_Germany 23-Jul-2007 13:09:15 Phase7? ms
22 |Mintemal_VLANS_MSFC1 23-Jul-2007 1341:28.705  |700.0823  |ms -
A »
Max Rows:[1000  Max Chars:[ | |0.172/0.000 sec || 72/5 | 1-23 |
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Current Limitations

e Pl Server centric
e Performance
» RPC's not granular enough, SDK overhead

e SQL Engine on client side

»  Performance problems on WAN

e Mix of threading models

»  Although multithreaded, needs to serialize into apartment threaded SDK

e No events
e No UNICODE
e No custom functions

» Except Views
» E.g. Functions that can interpret binary structures

e No execution plan exposed
» Is a problem when trying to find best query strategy
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Access to the Pl System, not just the Pl Server
» JOIN AF Server + multiple Pl Servers

Go beyond OLE DB standard

Suitable as low level data access mechanism
» Application development

» Middle ware

Support multiple SQL based data access standards
» e.g. JDBC, ADO.NET

High Performance infrastructure
» New RPCs with improved granularity and compression
» Special pass through mechanism in AF SDK for massive data requests

32 bit and 64 bit versions
Scalable infrastructure

» Server side or client side deployment
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Pl Data Access Server

Three Tier Architecture

Pl DAS Clients

.....
. .

~ « Multiple data access standards
. * Multiplatform
.+ Application development

PI DAS

» Access to Pl System not just Pl Server
» Distributed Query Engine

* High performing, scalable infrastructure
« Events | Back Ends
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Deployment Options
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Pl Data Access Server

Phase 1

e Phase 1: client side component Client Application ... ...

e The PI System Data Provider will implement Pl System
the OLE DB data access standard Data Provider

e InPhase 1, the data provider will embed the OLE DB/ --------------------- '
SQL Engine logic COM

e Support for events
RPC / AF SDK

Pl Server
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Pl Data Access Server

Phase 2
e Phase 2: the data Consumer / Client Consumer / Client
i i PI System Pl System
[.?I'OVIdeI.' WI" be. 2 Data Provider Data Provider
light weight, client- (OLE DB) (JDBC)

side component

e More than one data access standard can
be implemented

==

e Data filtering/reduction can happen:
1. On back-end (query constrains)
2. On PI DAS (JOINS)
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Pl Data Access Server

Phase 3

e Phase 3: implementation

Consumer /
of other data access Ul | “°CiTa | “°Clent Client
standards, scripting i

. OLE DB JDBC b
extensions, stored m - Library
procedures |

e Pre-compiled stored procedures will
allow non-SQL based applications to
connect to Pl DAS

e External data sources can be
integrated (JOINed) via AF
Data References or direct, e.g. using
OLE DB;
Pl DAS will operate as a distributed
query engine for several data access
standards.

Third party
data source
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Need to Know

Pl OLEDB and Pl System Data Provider will coexist
New Table structure

No MDB but AF tables

Development effort spans multiple years

estions ¥
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