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Problem Statement

¢ |nformation integration is the task of combining
Information from different sources and presenting a
unified view of that information.
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¢ |nput: 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?




Data Preparation

¢ Data preparation T everything you do to
data before you start using It to solve your
problem

¢ Data preparation Is hard and expensive

el t0o0s often as much w
programs to use the data



Typical Data Integration Scenanos

¢ Data translation ¢ Object-relational wrappers

¢ XML message mapping ¢ Report writers
¢ Data warehouse loading ¢ Query designers
* Query mediators ¢ Forms managers

¢ Portalto accessa DB ¢ Composing web services

s What 6s common about them?
mapping between two representations of the data.
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Typical Scenarios

¢ Data integration scenarios involve one or more

source databases, a target database, and
mapping in between
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¢ (Glven sources, generate a target and map
¢ Glven sources and target, generate a map
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How to Express Mappings

¢ |deally, a mapping Is
¢ Abstract (I.e., short)
¢ Easy to express
¢ Has clear semantics

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

*cSQL I s better than Java,

¢ But even higher level languages are needed



Object-Relational \WWrappers

¢ Object-oriented apps need to
access an object-oriented view
of relational data

¢ Requires an object-to-relational
mapping

Application logic
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An Example Mapping

Target: OO Source: SOL
Person

HR
. 1d] Name

Name

Employee Customer

Dept CreditScore Client

Sifingador | [1d] Name [Score

SELEQTId, p.Name __ SELEQ®, NameFROMHR

FROMPerson ~ Union |
SELEdd, NameFROMClient

SELECTFRONMEmMployee = SELECTFROMHARJOINEmMpI

SELECTFROMCuUstomers = SELECTFROMCIlient



Constructing Persons

SELECVALUE
CASE

WHENTS5._from2ANDNOT(T5 from1)) THENPE@rSOMT5.Person_Id, T5.Person_Name)
WHENTS5._fromlANDTS. from2)
THENEmMployee(T5.Person_Id, T5.Person_Name, T5.Employee Dept)
ELSEustomer(T5.Person_Id, T5.Person_Name, T5.Customer_CreditScore,
T5.Customer_BillingAddr)
END
FROM GELECTL1.Person_Id, T1.Person_Name, T2.Employee Dept,

CAST(NUIAS sqgiserver.inSCustomer_CreditScore

CAST(NULASSqIServer.nvarchpASCustomer_BillingAddFalseAS fromO,
(T2._from1ANDT2. fromlISNOTNUL)AS from1, T1l. from2
FROM( SELECT.IdASPerson_IldT.NameASPerson_NamgTrueAS from2
FRONMHRAST)AST1

LEFT OUTER JQ@IN
SELECT.IdASPerson_Igd T.DeptASEmployee DeptTrueAS froml
FROMJbo.EmpIAS TAST2
ONT1.Person_Id = T2.Person_Id)

UNION ALK
SELECT.IdASPerson_Id T.NameASPerson_Namg
CAST(NUIASSqlServer.nvarchaASEmployee Dept
T.ScoreASCustomer_CreditScorel. AddrASCustomer_BillingAddr
TrueAS fromO, FalséS froml, FalséS from?2
FROMClientAST)
) AST5 10




Mappings

¢ 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

SELECT Id, Name, Dept = SELECT Id, Name, Dept
FROM Employee FROM HR JOIN Empl ON Id

¢ Transformation Is an executable mapping constraint
Constructs target instances from source instances
E.g., SQL query, XSLT, C# program
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Code GGeneration Process

Correspondences
Select ord#, prod#, cust#
Erom Shipped
From Order Join Item
g on ord#
Correspondences Constraints

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

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

Constraints
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Schemas Correspondences

¢ Match operator
+ |nput: two schemas, auxiliary information
+ Qutput: correspondences
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Matching Tool
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Correspondences - Constraints

¢ Constraint generation

Input: two schemas & correspondences
+ Output: mapping constraints

Select ord#, prod#, cust#
From Shipped

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

Correspondences Constraints

¢ Should be an automated compilation step

In effect, the correspondences are a visual programming
language for generating constraints
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