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Defining Integration Sion

The efficient and flexible combination of resources
to optimize operations across and beyond the
enterprise

s

People Processes Information
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Without Federation
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Complementary Information Integration Approaches

= Data warehouses
= Operational data stores
= Production applications

= Typically managed by ETL (Extract, Transform and Load) or replication
technologies

= Real-time data, e.g., stock quotes

= Mixed format data, e.g., combining ODS with related contract documents
in separate repository

= Represents an emerging category of technology — Enterprise Information
Integration (EII)
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When to Use Each Style

Primary requirements: Primary requirements:
= Very current data = Local performance
= Dynamic joining of data = Structured data
= Structured and unstructured data = Extract, Transform and Load
= Mixed relational and non- = Extensive transformations
relational data = User metadata
= Not practical to copy data = Large volumes of data
= Small amounts of data in result = Replication
st = Small amount of changed
data
= Up to near real time updates
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IBM DB2 Information Integrator Software

Integrating diverse business information . pata federation
across and beyond the enterprise

» Extensible read/write access across diverse data
and content sources

» Database programming model (SQL)

ﬂ ﬂ » Content programming model (OO API)
ﬁ @ U = Data placement

» Caching and replication over heterogeneous
information
I I I I = Data transformation

» SQL, XML, Web services
wformatior : » Advanced search and mining

» Metadata management

= Part of a complete integration solution
» XML publishing, consumption, and interchange

v'A 'one-to-many' information model, separating Information

Modeling from Business Logic.

» WebSphere business integration
» Open platform based on industry standards
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Nicknames, Push down and Compensation

SELECT name, id

FROM global_molecules
SQL API [
(JDBC/ODBC) 2 Oracle
Qo
© Data
= Source
Federated
Database =
Application Server MOLECULES
client  sgLECT M.name, T.score 00001/51|CANCER
FROM Mole_cule§ M, Tests T 00002]40|CANCER
WHERE M.id=T.id 00004|85|CANCER
AND T.score > 50 00003|70|MIGRAINE
AND T.type = 'CANCER’
TESTS

Push down the data processing to improve performance
Compensation for missing functions
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Data Federation
= Transparency
e » Appears_to be one source
Data = Heterogeneity
Source )
Data » Integrates data from diverse
Federated B _.‘ Sources-
Al o » Relational, Structured, XML,
Server . messages, Web, ...
. e
Wrappers . = Extensibility
DB2 Family
Sybase » Federate almost any data source.
Microsaft SQL Server » Development tooling provided
Teradata . .
Non-relational - ngh Function
Life Sciences » Full query support against all data
» Capabilities of sources as well
. — B9
9 = Autonomy
s aral » Non-disruptive to data sources,
Data existing applications, systems.
R = Performance
» Optimization of distributed queries
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DB2 Information Integrator 8.1
Federated Access to Diverse Data
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Wide variety of Clients

DB2 Information Integrator
SQL, SQL/XML

Single virtual database view : :
Federation Engine

“Single point-of-connect” Wrappers and functions
for the end-users and applications

Oracle

IBM
Extended adg
Search

Teradata
WwWW, email,... ObBC
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User Defined Functions Extend Access

Provide additional logic which is invoked as part of SQL processing
Can return either scalar, row, or table results

Can be used to compose standard views

Simple to develop and configure

Can exploit parallelism

Built-in UDFs for WebSphere MQ, OLE DB, Web Services

SELECT MQSend(followup.service,a.custid || ' * || a.ordid)
FROM account a WHERE a.status = 'overdue’
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Federation leverages a full database engine!
Federated Server

Query processor
Parser ..
Semantic processor [
Optimizer

Execution engine
Sort engine
Residual predicate

Catalog
Data manager
Locking e
Logging
Buffer manager

Client access

Security

Transaction Coordinator

Query gateway
Interface to sources

data source

v

data source

and

data source
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Query Processing Extended for Federated Data

= Parsing and semantics
= Query Rewrite

» Transform a user query based on heuristics and data source knowledge
= Pushdown Analysis
» Analyze how to decompose a user query
Cost-Based Optimization

» Generate an optimal query execution plan using cost estimates including
data source knowledge

= Statement Gen

» Produce efficient DBMS specific SQL for SQL-speaking sources
= Code Generation

» Generate the executable for the plan for local and remote operations
= Query Engine

» Drive execution of query over local and distributed data

» Allows function compensation and virtual database view
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Access to Web Services

Service
Providers

Currency Rate

SELECT city, GetTemperature(city) Ainerae [ sockqune
FROM location e

= Integrate SQL statements and Web Service invocations
= One statement can access local and federated data and web services
= Support for generating SQL scalar and table UDFs based on WSDL web
service description
» Command line version

» Tooling integrated into WebSphere Studio
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Broad Content Access

=|BM Lotus Extended Search

f Brokered search architecture
for searching thousands of DB2

existing data sources Client Egdzerated Ez)t(toe nded Seareh
f Results are aggregated, Database

ranked, and returned in a

single hit list

f Lotus databases, document -~
systems, full text indexes, e-mail, I
d?lrectories, WWW, syndicated iiQ!/ 3
content, relational, file systems

=Combined with federation
f Generated search arguments Extended Search
. . Wrapper
f Sophisticated ordering
f XML document generation
fDocumentum
fNet Search Extender
f Builds Text Indexes over federated RDBMS and native flat, HTML and XML files
f Text Search

Federated

ES Client

XML
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Heterogeneous Caching

= Improve query performance and availability

= Administrator defines Materialized Query Table
» Pre-computed or frequently used values
» Any data from the federated relational sources
» Cached in relational or XML format

WebSphere

» Implicit use if enabled (automatic routing)

» Else explicit use only
= Developer enables cache use

» If enabled, reads are handled from the cache,

writes passed through to the source

» If not, reads and writes passed through to source
= Cache refresh managed:

» Manually

» By replication

» Various refresh strategies under design

www.decus.de
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Replication Architecture

Staging tables

Informix N Feéi:r?;tm
L » 2 Informix|

Teradata

‘ IBM Software Group | DB2 Information Management Software

Wrappers

Four important tasks:

= Data modeling

» Map data model to relational data model (tables with rows and
columns)

» Map functions into SQL operations
Query Planning
» Represent data source capabilities
» Push down as much work to data source as sensible

» Detect missing function at source (so engine can compensate)

» Supply cost and cardinality information
Connection and transaction management
Query Execution and data retrieval
» Execute parts of a user’s query for a specific data source

10
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Development Tools for Federation

B Wrapper SDK class library
f A collection of C++ classes, a Java implementation is
under development;
f Developer must sub-class and implement certain methods
to provide data source-specific behavior;

f Default implementations are provided for common
behaviors;

f A library of utility functions is provided, with new functions
under development.
m Development Tools for functions (and eventually for
wrappers)

f Command line, MS Visual Studio, WSAD plug ins
— Code generation
— Build and install functions into I

f Toolkits for standard interfaces (e.g. Web services)

8 lowsss s
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Administration Tools: Plug-in architecture

= Integrated with DB2 Control Center
= Tools to configure and administer standard wrappers
= Plug-in architecture allows custom wrappers to be administered

™ Control Center o]

Control Center  S=lected  Edit Wiew Tools Help
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Case Studies: What We Did

=Understand trade-offs of building Web components spanning multiple
data sources with and without Il
» Build servlets, EJBs
=Application scenario
» Corporate merger of multiple distributors
» Access to 2 RDBMSs, 1 non-RDBMS
*DB2, Oracle, MS Excel
°Data derived from subset of TPC-H schema
» Multiple queries
*Online catalog search
* Post-merger analysis of customer base

» Some overlapping info across sources (e.g., same customer places
different orders from different suppliers)
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Our application scenario

Federated Architecture Native Access Architecture
) ' N
. WebSphere Studio 5
WebSphere Studio 5 .
(with Websghere App. Server 5) (Al WS . Bave )
DB2 Information
DB2 Information Integrator Integrator
(used for temporary
data storage only).
7 ~ s

—_
DB2 UDB w
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Target Queries (Conceptual)

Query 1:

Query 2:

Query 3:

Query 4:

Query 5:

Find an interesting partkey.

Find the cheapest supplier in a given nation (e.g., "GERMANY") for
a given partkey (e.g., "28")

Reward those customers who placed large orders over a given
period of time

Find customers of one division (one pre-merged company) in
select countries who placed very large orders from another
division

Find the average cost of orders that qualifying customers of one
division (one pre-merged company) placed throughout the entire
(merged) company. Qualifying customers are those that reside
in a given country (Japan),belong to a given market segment
(household), & have low account balances

8 lowsss s
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Servlet Lines of Code (Approx)

Queries 1 - 3 (joins of UNION ALL views):
With 11I;: 289 lines
Native: 521 lines

Queries 4 & 5 (cross-site joins):
With 1l: 280 lines
Native: 430 lines

13
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Servlet Architecture

=With Il
» Connect to federated DBMS
» SELECT ... from view(s), nicknames

» Disconnect from federated DBMS
=Without Il
» Connect to N data sources

» Retrieve data from each req'd table (minimum 1 SELECT per
data source)

» Insert results into a local auxiliary table

» SELECT ... from auxiliary table

» Clean up (DELETE) contents of auxiliary table
» Disconnect from N data sources
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Entity EJB Lines of Code (Approx)
First query:

With 11, generated + user-written code: 3090 lines

With Il, user-written code only: 195 lines
Native, generated + user-written code: 5635 lines
Native, user-written code only: 545 lines

14
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EJB Architecture

=Query 1 implementation over 3 data sources
=With Il

» Single CMP entity EJB spanning unioned view. Custom EJB QL finder
method.

» Single session bean with 1 business method
» 1 custom data type
=Without Il

» Multiple (2) CMP entity EJBs, 1 for each RDBMS table. Custom EJB
QL finder methods in each. Also, 1 BMP entity EJB (Excel)

» Single session bean

*1 public business method

* 3 private helper methods (1 for each entity EJB)
» Private helper class for session bean (sorting)

» 1 custom data type
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Development Challenges without DB2

=Programmer must decompose query manually
» Determine what pieces to push down to each data source

» Ensure proper semantics, reasonable performance. Not so easy!

*OK to push down FETCH FIRST ... ROWS clause in query 1, but not in query 3.

Incorrect results!
*AVG function in query 5 must be converted to SUM/COUNT for push down.
Incorrect results!
=CMP entity EJBs may not be an option for certain data sources
» BMP entity EJBs require much more coding, testing, skill
=Generally, more logic to implement
» More connections / JNDI lookups
» More queries
» Consolidation, processing of interim results for final analysis
» More resources to release
=Performance greatly depends on data access logic (e.g., join order)
» Presumes high level of knowledge about data
» Requires code changes if assumptions become invalid

15
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Performance Comparison
Elapsed times of our queries (servlet implementation)

Query Direct Access  DB2 Il Access

1 3.4 sec 3.5 sec
2 0.18 sec 0.25 sec
3 170.1 sec 44.5 sec
4 79.9 sec 4.5 sec
5 9.9 sec 15.1 sec
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Speeding Application Development

= Customer Challenge:
f Integrating multiple data sources in a single application is complex and costly
f Accessing non-traditional sources is too impractical to leverage their benefit
f Time pressure to deploy new applications
f People and skill shortages to develop new applications

RDBMS

—

Development effort

o

to handle:
g v'Unique interfaces [Non-relational
— for each data type ———— |data
(i% v Joining data from
varied sources

Application v Transformations
Developer ¥ Correlating data

[

Non-traditional
— . |data 3

Q

www.decus.de
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Speeding Application Development
=Customer value:

f Reduce amount of coding by 40%-65% when integrating two or more data sources
f Give applications access to all the relevant data sources
f Reduce application maintenance costs

f Deploy existing skills over wider ranging integration projects
=First Step:

f Use Information Integration as data access service for
application infrastructure

RDBMS

. Information /Non-relational
- Integration pu—

Application

!llh?ntfiles: . . Non-traditional
Developer nterfaces for eac ki 2
data type ‘f
v'Joining data from

varied sources
vTransformation
v'Correlating data
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Extending the Data Warehouse

B Customer Challenge:

f Integrating information from multiple data and content stores for more
comprehensive reporting

f Performing analysis that combines historical and real-time or rapidly changing
information

f Rapidly deploying new applications that require data outside of existing data
warehouses

Data
/ Warehouses

[Non-relational
Analytic app lsources

Business \

Analysts

= Real-time
" data
Analytic tools

-
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Extending the Data Warehouse

B Customer value:
f Better decisions from more comprehensive and more up to date information
[ More responsive to business needs that require access to new data sources
f Increased ROI from existing data warehouses

® First Step:
f Use Information Integration to provide access to data sources

Data
Warehouses

Non-relational

Information sources
Integration

Business
Analysts =
Analytic tools

Real-time
data

-
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Potential Benefits

=May reduce hand coding efforts by 40 - 65% when working with
multiple data sources
» Maintain competitive performance
=Extend reach of WebSphere App Server
» Supports CMP entity EJBs for additional data sources (e.g., Teradata)
=Implement new object model
» CMP entity EJBs whose attributes span multiple databases
=Minimize DBMS client software installation on Java IDE platforms,
WebSphere App Server
» Do this once on your DB2 Il server

18



IT-Symposium 2004

www.decus.de

‘ IBM Software Group | DB2 Information Management Software

Summary: Federated Technology

Open infrastructure for integrating diverse and distributed data for real time

access

» Structured, semi-structured, and unstructured data, standards-based

extensibility
» Leverage native source capabilities
» Query engine provides optimized cross-source queries

Used for query, heterogeneous replication, and caching
An extension of industrial-strength technology

» Robust, high function, high performance

» Benefit from R & D in relational DBMS and tools

» Benefit from experience in content management
Eases application development

» Transparency, heterogeneity, high function

» APIs for modern environments (XML, J2EE, Web Services)
Application Autonomy

» Does not disrupt existing applications
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Vielen Dank fur lhr Interesse
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