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Information integration is the task of combining 
information from different sources and presenting a 
unified view of that information.

Input: raw data arriving, e.g. from instruments

Possibly heterogeneous, from different instruments and 
independent research groups

What do you have to do to get to the point where you 
can work with the data?
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Target



Data preparation ïeverything you do to 
data before you start using it to solve your 
problem

Data preparation is hard and expensive

Itôs often as much work as writing 
programs to use the data
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Data translation

XML message mapping

Data warehouse loading

Query mediators

Portal to access a DB

Object-relational wrappers

Report writers

Query designers

Forms managers

Composing web services
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Whatôs common about them? They all involve 
mapping between two representations of the data.
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Data integration scenarios involve one or more 
source databases, a target database, and a 
mapping in between
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Source1

é Mapping

Sourcen

Target

Given sources, generate a target and mapping

Given sources and target, generate a mapping



Ideally, a mapping is 

Abstract (i.e., short)

Easy to express

Has clear semantics

And compiles into an executable query / view / 
program to transform data

SQL is better than Java, C#, Fortran, é

But even higher level languages are needed



Object-oriented apps need to 

access an object-oriented view 

of relational data

Requires an object-to-relational 

mapping

Objects

Relational

database

Application logic
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Target: OO

Person

Id
Name

Employee

Dept

Customer

Source: SQL

HR

Id   Name

Client

Id   Name  Score  ...

Empl

Id   Dept

CreditScore
BillingAddr
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SELECTp.Id, p.Name
FROMPerson

SELECTId, NameFROMHR
Union
SELECTId, NameFROMClient

=

SELECT* FROMEmployee SELECT* FROMHR JOIN Empl=

SELECT* FROMCustomers SELECT* FROMClient=



SELECTVALUE

CASE
WHEN(T5._from2 ANDNOT(T5._from1))   THENPerson(T5.Person_Id, T5.Person_Name)            
WHEN(T5._from1 ANDT5._from2)  

THENEmployee(T5.Person_Id, T5.Person_Name,  T5.Employee_Dept)
ELSECustomer(T5.Person_Id, T5.Person_Name,  T5.Customer_CreditScore, 

T5.Customer_BillingAddr)
END

FROM(   (SELECTT1.Person_Id, T1.Person_Name,  T2.Employee_Dept,  

CAST(NULLAS SqlServer.int) ASCustomer_CreditScore, 

CAST(NULLASSqlServer.nvarchar) ASCustomer_BillingAddr, False AS_from0, 
(T2._from1 ANDT2._from1 ISNOTNULL) AS_from1,  T1._from2

FROM( SELECTT.IdASPerson_Id, T.NameASPerson_Name, True AS_from2
FROMHR AST) AST1

LEFT OUTER JOIN (
SELECTT.IdASPerson_Id,  T.DeptASEmployee_Dept, True AS_from1
FROMdbo.EmplAS T) AST2

ONT1.Person_Id = T2.Person_Id )

UNION ALL (
SELECTT.IdASPerson_Id,  T.NameASPerson_Name,  

CAST(NULLASSqlServer.nvarchar) ASEmployee_Dept, 
T.ScoreASCustomer_CreditScore,  T.AddrASCustomer_BillingAddr,   
True AS_from0,  False AS_from1,  False AS_from2

FROMClient AST)
) AST5 10



Element correspondences

First step in aligning schemas

For lineage & impact analysis

Weak or no formal semantics

Mapping constraints relate instances of schemas

E.g., equality of relational expressions

Transformation is an executable mapping constraint

Constructs target instances from source instances

E.g., SQL query, XSLT, C# program

SELECT Id, Name, Dept  =  SELECT Id, Name, Dept

FROM Employee               FROM HR JOIN Empl ON Id

11



CorrespondencesSchemas

Customer

Order

Scheduled

Delivery

Product

Salesperson

Customer

Order

Scheduled

Delivery

Product

Salesperson

Foo( a,b,c )

Bar( d,e,f )

Foo( a,b,c )

Bar( d,e,f )

Select ord#, prod#, cust# 
From  Shipped
Ì

Select ord#, prod#, cust# 
From Order Join Item 

on ord#

Constraints Transformations

Select ord#, prod#, cust# 
From  Shipped
=

Select ord#, prod#, cust# 
From Order Join Item 

on ord#

ConstraintsCorrespondences
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Reuse-based
ÅThesaurus

ÅValidated matches

Content-based
ÅValues, patterns

ÅMachine learning

Schema-based

Constraints
ÅTypes

ÅKeys

ÅNesting context

ÅNeighborhood

StructureLinguistic 
ÅLexical

ÅAcronyms

Match operator

Input: two schemas, auxiliary information

Output: correspondences

CorrespondencesSchemas

Customer

Order

Scheduled

Delivery

Product

Salesperson

Customer

Order

Scheduled

Delivery

Product

Salesperson

Foo( a,b,c )

Bar( d,e,f )

Foo( a,b,c )

Bar( d,e,f )
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Constraint generation

Input: two schemas & correspondences

Output: mapping constraints
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Select ord#, prod#, cust# 
From  Shipped
=

Select ord#, prod#, cust# 
From Order Join Item 

on ord#

ConstraintsCorrespondences

Should be an automated compilation step
In effect, the correspondences are a visual programming 
language for generating constraints


