
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SLOAN SCHOOL OF MANAGEMENT


15.565 Integrating Information Systems:

Technology, Strategy, and Organizational Factors 


15.578 Global Information Systems:

Communications & Connectivity Among Information Systems


Spring 2002 
Lecture 16 

SCHEMA INTEGRATION 
AMONG DATABASES 



SCHEMA INTEGRATION

SCHEMA (VIEW) INTEGRATED SCHEMA


USA 

Europe 

SCHEMA (VIEW) 

Global 
• PURPOSES FOR SCHEMA / VIEW INTEGRATION 

– NEW DATABASE DESIGN: MERGE MULTIPLE PEOPLE’S VIEWS 
– DATABASE REDESIGN: MERGE MULTIPLE EXISTING DB’S TO NEW DB 
– DATA WAREHOUSE: CREATE INTEGRATED SCHEMA / DATABASE 
– INTEGRATED VIEW FOR DISTRIBUTED HETEROGENEOUS DBMS 
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EVOLUTION OF CONCEPTUAL DATABASE DESIGN 

• SEMANTICALLY -- RICHER DATA MODELS 
– ENTITY-RELATIONSHIP (ER) MODEL 
– SEMANTIC DATA MODEL 
– OBJECT-ORIENTED (OO) DATA MODEL 
– OBJECT-RELATIONAL (OR) DATA MODEL 

• “CONCEPTUAL” DATABASE DESIGN 
– LEADS TO “CONCEPTUAL SCHEMA” 
– AIDS INTEGRATION (“SCHEMA INTEGRATION”) 

• TRADITIONAL DATA MODELS 

DIVISION 

DEPARTMENT 

EMPLOYEES PRODUCTS 

HIERARCHICAL 

DEPT 

EMPLOYEE 

PROJECT 

PRODUCT 

CUSTOMER 

NETWORK 
RELATIONAL 

DEPARTMENT 
Table 

EMPLOYEE 
Table 

PRODUCT 
Table 



PROCESS OF SCHEMA INTEGRATION

• DATA -- AN AUTONOMOUS RESOURCE 
• NEED TO CAPTURE “MEANING” OF DATA 
• DESIRE “ENTERPRISE-WIDE” VIEW OF DATA 
TERMINOLOGY 
• SCHEMA INTEGRATION 

– COMPONENT SCHEMA 
– INTEGRATED SCHEMA 

• VIEW INTEGRATION 
– USER VIEW 
– CONCEPTUAL VIEW 

• DATABASE INTEGRATION 
– LOCAL SCHEMA 
– GLOBAL SCHEMA 

EXAMPLE 
• TWO SCHEMAS DEVELOPED BY TWO GROUPS 

– BOTH FOCUS ON BOOKS/PUBLICATIONS 4 



ENTITY-RELATION (ER) DIAGRAM – For Book Distributor 
• ENTITIES 
• RELATIONSHIPS 
• ATTRIBUTES 
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Title Name 

University 

Address 

Publisher 

Produces 

Book 

Used by State 
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Name 

Topics 
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Book Distributor

TitleName 

Address 

Name 

Keyword 

Publication 

University Library 
Title 
CodeUniversity Publisher 

State 

Title 
Code 

Step 1. Original schemas Research 
Area 

BookPublisher 

Topics 

Name 

Name 

Address 

Publication 

Topics 

Title 
Code 
Publisher 

Title 
Code 
Research 

Area 

University 

Name 

State 

Title 

BookPublisher 

Topics 

Title 
Entity and Attribute Step 2. Choose “Topics” 

Equivalence for “keyword” (Schema 2). 
Name 

Publisher 

Title Name 
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Publication 

Topics 

Publisher 

Name Title 

Book University Code 

Address State 

Title Title 
Code 

Attribute vs Entity Research 
Area 

Topics 
Step 3. Make Publisher into an entity (Schema 2). 





Name 
Title 

Publication 

Book 

Publisher Topics 

Address 

Name 

State 

University 

Title 

Code 

Title 

Code 

Research 
Area 

Step 6. Drop the properties of Book common to Publication 

Inheritance 8 







EXAMPLE SCHEMAS TO BE INTEGRATED: 
Departmental database Registrar’s database 

name 

PROFESSOR STUDENT 

SUBJECT 

DEPT n 

I 
n 

m 

I 
n 

COURSE 

STUDENT 

sub # 

name name name 
id position id 

grade 

sub # 

Staff Telephone directory Student Telephone directory 
I I 

STAFF 

name

room #

ext #


street

city

phone # 

STUDENT 

OFFICE 
ADDRESS 

HOME 
ADDRESS 

TERM 
ADDRESS 

room # 
ext # 

street
city 

name
year 

O/I I I 

I 

street

city

phone # phone #
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