Industrial Information Integration Tools

Jose Luis Ambite

Based in part on slides by Mike Carey, Laura Haas, IBM, BEA

Industrial Integration Tools: Design Choices

= Inside Out: Extend a DBMS engine to work with data not managed
by the DBMS itself
» Examples:
= SQL user defined functions (scalar & table)
= Informix DataBlades, DB2 Federation Server, Sybase Federation Server
= Outside In: Build middleware to combine data from multiple sources
» Examples:
= Application-level programming
= ODBC/JDBC drivers
= ETL/Warehousing systems: Informatica, Microsoft Data Warehouse
= SOA-style: BEA Aqualogic Data Services, IBM Information Server
= ‘Outside the DBMS'’ federation engines: Composite, Oracle Sunopsis

[based on slide by Mary Roth]
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Overview of IBM Information Server

© IBM Corporation

ey noed: very cument data

Data volume: moderate result sats
Data types: heterogenecus
Avallability noed:  best effort

Copying: independent of palicy
Data processing:  SOL-based & optimized

Information Integration Approaches :
Virtual (Federated) vs Materialized (ETL)

(Extract, Transform, Load)

high performance queres
Iarge result sets

largely relational

highly availatie

mriust be allowed

data fiow for special purpose engine

Data Integration Tools

= Research in data integration has transitioned to industry:
» from industrial research labs, universities
» through acquisitions of (university-originated) start-ups
= Two significant examples:
» WebSphere Federation Server (part of IBM Information server)
GAV Relational integration core
Research: Garlic project, 1995-1999, IBM Almaden
— Laura Haas et al. (& Mike Carey) at IBM
— Related research: TSIMMIS (Stanford)
http://www-306.ibm.com/software/data/integration/
» BEA Aqualogic Data Services Platform
= GAV XML/Web Services integration core
= Research: Mike Carey et al. at BEA

— Related research: Yannis Papakonstantinou, Vasilis Vassalos,
Stanford graduates from the TSIMMIS group, found Enosys Sofware,
acquired by BEA in 2003 (BEA acquired by Oracle in Jan 2008)

= http://www.bea.com/dataservices

Beauty Meets the Beast:

the Commercial World of Integration

When R ch Highligh R ch Products
Projects

Late ‘70's | Distributed compilation, | R*, Multibase, Oracle, SQL/DS, DB2

to early P2P, data conversion EXPRESS, ...

'80's

80's Storing, indexing, Starburst, Postgres, | Informix, Oracle, .
querying non-relational
data with relational

90's Query & optimization Garlic, Tsimmis, (LJIniS:QLabI:!u;tr; 2"
over heterogeneous DISCO, Information | o €210
sources, wrappers; data | Manifold, ... el
integration =

DiscoveryLink, Info

'98 - '05 | Schema mapping & Clio, UIMA, ... Integra(r:r,ICallixa,
mgmt, text analytics, Composite, Ascential,
data exchange, ontology Informatica

Today Integrating structured & | MAUIL, CIM, ... Information Server
unstructured, discovering
& exploiting metadata




Integration is a process

= Understand
» What data is available
» Important properties and values
» Meaning or intent
= Standardize/Cleanse
» Schema, field level, terminology and abbreviations
» How to identify information about the same object
» How to handle missing or inconsistent values
= Specify/Transform
» Choose integration engine(s) and style
= Execute

= lterate!!

IBM Information Server

Unified Doploymant
[T imtormation Sarvices Directoe:

L Specify and  Execute

[CICITTTS Data Architect s
etcrmation Anatyrn [T CraityStage o
Business Glowsary | [T Buniness Glosaaey Rigllcation Servar
[T Data Architeet Dats Evant Publisher
Unified Matadata Managament
IS Mtacata Surve

Parallel Processing
Rich Connectivity to Applications, Data, and Gontent

+ additional preducts for content federation, search, and special architectures or sources

1BM is the acknowledged |

ustry leader for vision and execution in information integration

many veéndors, mismatched products
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The IBM Solution: IBM Information Server
Delivering information you can trust

IBM Information Server

Understand

(0]

Information Analyzer
Business Glossary
Data profiling for understanding what data you
have and how it relates to other data, plus data
analysis for measuring and monitoring ongoing
data quality. Management of Physical and
Business Metadata

e Y |

s, Data, and Content

Marketing: IBM Information Server

Delivering information you can trust

IBM Information Server

Unified Daploymant

Understand Standardize Specify Execute
Discover, model, and Standardize. merge. Describe how o Syncheonize. virtualize
L . d s combine and and move information
structure and confent resircture information for in-line delivery
for new uses

Unified Matadata Management

"8, Data, and Content

18M is the acknowledged industry leader for vision and execution In information Integration
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IBM Information Server
Delivering information you can trust

Support for Service-Oriented Architectures

Understand Cleanse Transform Deliver

0O 0| 66 | O

Discover, model, and Standardize, merge, Combine and Synchronize, virtualize
govern information and correct information restructure information and move information
structure and content for new uses for in-line delivery

Platform Services

Parallel .
Processing Connectivity Metadata Administration Deployment

O ®©® & ©

IBM Software Group u

Information Analyzer

= Source System Analysis
» Provides the key understanding of the source data
= Column & Domain analysis Primary
Key Analysis
= Table/Primary Key analysis
= Foreign Key analysis
= Cross-Domain analysis

Sisheuy
wwnioo
—

Foreign Key &
Cross-Domain Analysis

= Iterative Analysis
» Leverages the analysis to facilitate iterative tests
= Baseline analysis
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Information Analyzer: Column Analysis, Table

Information Analyzer: Column Analysis, Properties

= Properties

» Six property values are inferred for each column: Data Type,
Length, Precision, Scale, Nullability and Cardinality Type.

» Distribution of data types, lengths, precisions and scales is
displayed graphically
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Information Analyzer: Cross Domain Analysis
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Information Analyzer: Column Analysis, Chart

= Frequency Distribution
» View Frequency Distribution either in Tabular or in Graph
» Add user defined value to Frequency Distribution
» Generate Reference Tables
» Sort and Filter Frequency Data
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Information Analyzer: Primary Key Analysis

i cbetited
o=t = Reviewing Duplicates
:'-M e » View Summary of Distinct
Tk [ and Duplicated Values
=, » Display list of all Primary Key
S values and #/% Duplicated.
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IBM Business Glossary

Web-based tool for authoring, managing, and sharing an
enterprise vocabulary & classification system

= . Torm: Tax Exparss
Full Hame: Tax 1o be
Ppaid on Groas Income

4 A

3 B )
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The IBM Solution: IBM Information Server
Delivering information you can trust

IBM Information Server

Cleanse

0

WebSphere QualityStage
Data cleansing, standardization, matching,
et aNd survivorship for enhancing data quality S
and creating coherent business views
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Standardization - Example

Input File:

639 N MILLS AVENUE
6 W MAIN STR, CUMMING, GA 30130
3142 WEST CENTRAL AV TOLEDO OH 43606
3 HEARD AVE AUGUSTA-GA-30t
GREENE ST ACCT #1234 AUGUSTA GEORGIA 30901
OWENS ROAD  SUITE 536 EVANS GA 30809

ORLANDO, FLA 32803

SOUNDEX

MILLS ORLANDO
MAIN M CUMMING
CENTRAL| A TOLEDO
HEARD AUGUSTA
GREENE AUGUSTA
OWENS |RD |[STE |536 EVANS
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Matching Rules

Leftright string equal

[ Max date difference in days

Building 5 Apartment 48 ~
Apartment 4-B Building 5

NAME LIPS
LA
wEF

AT

AL - ALBERT
W~ WILLIAM

WebSphere QualityStage

Data Cleansing

Standardize, correct source data fields
» Ex: global postal verification

Match records across sources

» Blocking rules

» Probabilistic Matching

Consolidate (de-duplicate) information

Visual workflow specification

(integrated with DataStage) g‘:“'ﬁ“—"?‘é
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Probabilistic Record Linkage

Are these two records a match?

WILLAIM JOHN KAZANGIAN 128 MAINE AVE 02110 12/8/62

= Fields are evaluated for degree-of-match
» Take into account frequency of value

= Weights are summed to derived a total score
= ~Statistical probability of a match
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Survivorship - Example

ip Input (Match Output)
[o._[oir. [ str.name [ Type] unic [ no. |
Dixon E R ARK|
Robert Dickson RK
Ernest

Ernie
Ernie
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The IBM Solution: IBM Information Server WebSphere DataStage

Delivering information you can trust

= Complete ETL functionality

IBM Information Server » Deals with very large volumes of data
» Parallel execution

» Supports batch & real-time operations

Transform

= Visual design of data flows

e » hundreds of built-in transformation
functions

= Supports connectivity to large range of
sources

WebSphere DataStage
Complex transformation for simplified data
exchange and reduced coding
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Connectivity Ensures Data Access IBM Information Server Delivering information you can
trust
Enterprise Applications Business Exchange Formats Flat File and General Access IBM Information Server
D Edwards XMLs VsAM
Oracle Applications. ::;:’"— VSAM CICS. Deli
PeopleSoft e 1.7 1bMs G
SAP BW (BAPI, IDOC) B SWIFT = ‘{ CISAM
SAP RI3 (ABAP, BAPI, IDOC) HIPAA = ‘Sequential File
Siebel — Complex Flat File
File Set g
RDBMS Real-Time Data Set Syr;chmnlz_e.' vum:!nze
1BMDB2 WebSphere MQ Named Pipe and move information
1BM IMS SeeBeyond FTP (standard, secure) for in-line delivery
VSAM Java Messaging Services Compressed / Encoded Data
e Java (Client & Transformer) Extemal Command Call
[ XML (Read / Write) Parallel Wrap 3 party applications Platform Services
RedBrick XSL-T XSL-T Transformer ﬁ arallel
N Web Services (SOAP) arallel . .
:‘yim et ’ Enterprise Java Beans ¥ Processing Connectivity Metadata #dministration Deployment
Teradata ...And many more! e P
U2 (Universe, UniData)
UL Federation Server
b Dynamically integrate i ion from disparate data j—
and content sources in a single query as if it were coming
from one system
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WebSphere Federation Server WebSphere Federation Server Basic Concepts

= Provides query access to heterogeneous and distributed
sources as if they were one system
» Define integrated views across diverse distributed data
» Query optimization @
» Access to many
source types

» Both read & write
capabilities

Federated server: a DB2
database enabled for
federation.

Wrapper: alibrary
DB2 Catalog allowing access to a
particular class of data
sources or protocols.

Server: represents a
specific data source

aweuaIN
SweuyoIN
aweudIN

Server Server Nickname: alocal alias to
. data on aremote server
Wrapper (mapped to rows and

columns). Appears as a
DB2 table




IBM Software Group

Federating Data Through Wrappers

= Supply DBMS with custom code to access data sources and function
» 1 reusable wrapper code module per data source type
Can appear where ever tables can appear in an SQL statement

Can ‘push down’ as much function as possible

Can provide optimizer with cost and statistical information

Can leverage DBMS to apply more operations to the data

SELECT C.name, A.URL

FROM |,Compounds Cl | Experiments E|,|Articles A |

WHERE[E-result < L.1e-9]land[E.id = C.id]
ancﬂ search(“subjdct”, [c.name)|[> 0]

ﬂ_ \g By =

DBMS 1 DBMS 2 Document
repository




