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Entities
(conceptual schema 
based on EER)

Relational
database

Mapping

Entity SQL

var recentHires =
from p in db.SalesPeople
where p.HireDate.Year > 2000
select p;

"SELECT p
FROM SalesPeople AS p
WHERE p.HireDate.Year > 2000"

Language Integrated Query

(LINQ)

Objects
(C#, VB)

UsersApplications Tools

Create/Read/Update/Delete

on Objects
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Bidirectional views
Updates via view maintenance

Arbitrary updates

Mapping

Compile
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Bidirectional 
views

Declarative mapping language
Non-expert users can specify
complex mappings

Formal semantics



1. Materialized view maintenance
∆Tables = ∆U ( Entities, ∆Entities )

2. View unfolding
∆Tables = ∆U ( Q(Tables), ∆Entities )

∆Entities

Entities

Entities + ∆Entities

Query views

Update views
virtual state persistent

data

∆Tables ?

Tables

Tables + ∆Tables

Uniform 
algorithm

Object-at-a-time 
and set updates
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SELECT p.Id, p.Name FROM People p
WHERE p IS OF (ONLY Person)  OR

p IS OF (ONLY Employee)

SELECT Id, Name
FROM HR

=

SELECT e.Id, e.Dept FROM People e
WHERE e IS OF Employee

SELECT Id, Dept
FROM Empl

=

SELECT c.Id, c.Name, ... FROM People c
WHERE c IS OF Customer

SELECT Id, Name, ...
FROM Client

=

Person

Id
Name

Employee

Dept

Customer

HR

Id   Name

Client

Id   Name  Score  ...

Empl

Id   Dept

CreditScore
BillingAddr

People = { }



SELECT VALUE

CASE
WHEN (T5._from2 AND NOT(T5._from1))   THEN Person(T5.Person_Id, T5.Person_Name)            
WHEN (T5._from1 AND T5._from2)  

THEN Employee(T5.Person_Id, T5.Person_Name,  T5.Employee_Dept)
ELSE Customer(T5.Person_Id, T5.Person_Name,  T5.Customer_CreditScore, 

T5.Customer_BillingAddr)
END

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

CAST(NULL AS SqlServer.int) AS Customer_CreditScore, 

CAST(NULL AS SqlServer.nvarchar) AS Customer_BillingAddr, False AS _from0, 
(T2._from1 AND T2._from1 IS NOT NULL) AS _from1,  T1._from2

FROM ( SELECT T.Id AS Person_Id, T.Name AS Person_Name, True AS _from2
FROM HR AS T) AS T1

LEFT OUTER JOIN (
SELECT T.Id AS Person_Id,  T.Dept AS Employee_Dept, True AS _from1
FROM dbo.Empl AS T) AS T2

ON T1.Person_Id = T2.Person_Id )

UNION ALL (
SELECT T.Id AS Person_Id,  T.Name AS Person_Name,  

CAST(NULL AS SqlServer.nvarchar) AS Employee_Dept, 
T.Score AS Customer_CreditScore,  T.Addr AS Customer_BillingAddr,   
True AS _from0,  False AS _from1,  False AS _from2

FROM Client AS T)
) AS T5 6



Mapping:  {QC1=QS1, …, QCn=QSn}

E.g., 

f

SELECT p.Id, p.Name
FROM Persons p

SELECT Id, Name
FROM Client=f: g:

V
f g

Client Store

g:   V1=QS1 

V2=QS2 

Vn=QSn

…

f:   V1=QC1 

V2=QC2 

Vn=QCn

…

f‘  g

query view
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