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• Structured data
• Query power
• Query languages
• Relational model
• Normal forms

• Data-centric programming
• Structured Query Language 
• Integrating Dbases & programs
• Web-based Dbase use
• Triggers and Active databases

• Physical organization
• Database indexing
• Query evaluations
• Query optimization 
• Transactions and concurrency
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Data sets are growing far faster 
than computers are getting faster, 
and memory/disks are 
getting larger.

Most applications today are 
“data-intensive”, as opposed to 
“compute intensive”. Raw CPU 
power is rarely a limiting factor.
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Conceptual Schema

Physical Schema
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These layers must 
consider 

concurrency control 
and recovery

Query Optimization 
and Execution

Relational Operators

Files and Access Methods

Buffer Management

Disk Space Management

Dbase
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