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1.1 Introducing: The Megatron 2000 Database System
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1.3.3 Query-Proce8sing Overview

1.3.4 Thansaction- P rocessing Overview
1.3.5 Information Integration Overview

1.4 Review of Database Models and Languages
1.4.1 Relational Model Review

1.4.2 SQL Review

1.4.3 Relational and Object-Oriented Data
1.5 Summary of Chapter 1

1.6 References for Chapter 1
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2.1.1 Cache

2.1.2 Main Memory

2.1.3 Virtual Memory

2.1.4 Secondary Storage

2.1.5 Tertiary Storage

2.1.6 Volatile and Nonvolatile Storage

2.1.7 Exercises for Section 2.1

2.2 Disks

2.2.1 Mechanics Of Disks

2.2.2 The Disk Controller

2.2.3 Disk Storage Characteristics

2.2.4 Disk Access Characteristics

2.2.5 Writing Blocks

2.2.6 Modifying Blocks

2.2.7 Exercises for Section 2.2

2.3 Using Secondary Storage Effectively
2.3.1 The I/0 Model of Computation

2.3.2 Sorting Data in Secondalry Storage
2.3.3 Merge-Sort

2.3.4 Two-Phase, Multiway Merge--Sort
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2.4.6 Summalry.of Strategies and nadeoffe
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2.5.1 Intermittent Falures

2.5.2 Checksums

2.5.3 Stable Storage

2.5.4 Error-Handling Capabilities of Stable Storage
2.5.5 Exercises for Section 2.5

2.6 Recovery from Disk Crashes
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2.6.3 Paxity Blocks

2.6.4 An Improvment: RAID 5
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2.6.6 Exercises for Section 2.6

2.7 Summary.of ChaPter 2

2.8 References for ChaPter 2

3 Representing Datu Elements

3.1 Data Elements and Fields

3.1.1 Representing Relational Database Elements
3.1.2 Representing Objects

3.1.3 Representing Data Elements

3.2 Records

3.2.1 Building Fixed-Length Records

3.2.2 Record Headers

3.2.3 Packing Fixed-Length Records into Blocks
3.2.4 Exercises for Section 3.2

3.3 Represention Block and Record Addresses
3.3.1 Client--Server Systems

3.3.2 Logical and Structured Addresses.

3.3.3 Pointer Swizzling

3.3.4 Returning Blocks to Disk

3.3.5 Pinned Records and Blocks
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3.4.6 Exercises for Section 3.4

3.5 Record Modifications

3.5.1 Insertion

3.5.2 Deletion

3.5.3 Update

3.5.4 Exercises for Section 3.5

3.6 Summary of Chapter 3

3.7 References for Chapter 3

4 Index Structure8

4.1 Indexes on Sequential Files
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4.1.2 Dense Indexes
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4.1.7 Exercises fOr Section 4.1

4.2 Secondary Indexes

4.2.1 Design of Secondary Indexes

4.2.2 Applications of Secondary Indexes
4.2.3 Indirection in Secondaxy Indexes
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4.2.5 Exercises fOr Section 4.2

4.3 B-nees

4.3.1 The Structure of B--trees

4.3.2 Applications of B-trees
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4.3.5 Insertion Into B-nees
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4.3.7 Efficiency of B-Trees

4.3.8 Exercises fOr Section 4.3

4.4 Hash Tables
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5 Multidimensional Indexes

5.1 Applications Needing Multiple Dimensions
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5.1.2 Data Cubes

5.1.3 Multidimensional Queries in SQL

5.1.4 Executing Range Queries Using Conventional 1ndexes
5.1.5 Executing Nearest--Neighbor Queries Using Conventionallndexes
5.1.6 Other Limitations of Conventional Indexes
5.1.7 Overview of Multidimensional Index Strllctures
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5.2 Hash-Like Structures for Multidimensional Data
5.2.1 Grid Files

5.2.2 Lookup in a Grid File

5.2.3 Insertion Into Grid Files

5.2.4 Performance Of Grid Files

5.2.5 Patitioned Hash minctions

5.2.6 Comparison of Grid Files and Partitioned Hashing
5.2.7 Exercises for Section 5.2

5.3 Thee-Like Structures fOr Multidimensional Data
5.3.1 Multiple-Key Indexes

5.3.2 Performance of MultiplesKey Indexes
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5.3.4 Operations on kdnees
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5.3.7RTrees

5.3.8 Operations on Rtrees
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5.4.1 Motivation for Bitmap Indexes
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6 Query Execution

6.1 An Algebra for Queries

6.1.1 Union, Intersection, and Difference

6.1.2 The Selection Operator

6.1.3 The Projection Operator

6.1.4 The Product of Relations

6.1.5 Joins

6.1.6 Duplicate Elimination

6.1.7 Grouping and Aggregaion
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6.2.1 Scanning Tables

6.2.2 Sorting While Scanning Tables

6.2.3 The Model of Computation for Physical Operators
6.2.4 Parameters for Measuring Costs

6.2.51/0 Cost for Scan Operators

6.2.6 Iterators for Implementation of Physical Operators
6.3 One-Pass Algorithms for Database Operations

6.3.1 One--Pass Algorithms for TUplesat-aTime Operations
6.3.2 One-Pass Algorithms for Unary, FulLRelation Operai
6.3.3 One-Pass Algorithms for Binary Operations

6.3.4 Exercises for Section 6.3

6.4 Nested-Loop Joins

6.4.1 Tuple-Based Nested-Loop Join

6.4.2 An Iterator for Thple--Based Nested--Loop Join

6.4.3 A Block-Based Nested--Loop Join Algorithm

6.4.4 Analysis of Nested-Loop Join

6.4.5 Summary of AlgOrithms so Far

6.4.6 Exercises fOr Section 6.4

6.5 TwcaPass Algorithms Based on Sorting

6.5.1 Duplicate Elimination Using Sorting

6.5.2 Grouping and Aggregation Using Sorting

6.5.3 A Sort-Based Union Algorithm

6.5.4 Sort-Based Algorithms for Intersection and Difference
6.5.5 A Simple Sort--Based Join Algorithm

6.5.6 Analysis of Simple Sort-Join

6.5.7 A More Efficient Sort-Based Join

6.5.8 Summary Of Sort-Based Algorithms

6.5.9 Exercises for Section 6.5

6.6 Two-Pass AlgOrithms Based on Hashing

6.6.1 Partitioning Relations by Hashing

6.6.2 A Hash-Based Algorithm for Duplicate Elimination
6.6.3 A Hash--Based Algorithm for Grouping and Aggrgation
6.6.4 Hash-Based Algorithms for Union, Intersection, and Dif ference
6.6.5 The Hash-Join Algorithm

6.6.6 Saving Some Disk 1/O's

6.6.7 Summary of Hash-Based Algorithms

6.6.8 Exercises for Section 6.6

6.7 Index-Based Algorithms

6.7.1 Clustering and Nonclustering Indexes

6.7.2 Index--Based Selection

6.7.3 Joining by Using an Index

6.7.4 Joins Using a Sorted Index

6.7.5 Exercises for Section 6.7

6.8 Buffer Management

6.8.1 Buffer Management Architecture

6.8.2 Buffer Manapement Strategies

6.8.3 The Relationship Between Physical Operator Selection and Buffer Management
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6.9.1 Multipass Sort-Based Algorithms

6.9.2 Performance of Multipass, Sort--Based Algorithms
6.9.3 Multipass Hash-Based Algorithms

6.9.4 Performance of Multipass Hash-Based Algorithms
6.9.5 Exercises fOr Section 6.9

6.10 Paxallel Algorithms fOr Relational Operations.
6.10.1 Models of Paxallelism

6.10.2 Tuple-at-aTime Operations in Parallel

6.10.3 Parallel Algorithms for Full--Relation Operations
6.10.4 Performance of Parallel Algorithms

6.10.5 Exercises for Section 6.10

6.11 Summalry of Chapter 6

6.12 References for ChaPter 6
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7.1 Parsing

7.1.1 Syntax Analysis and Parse nees

7.1.2 A Grammar for a Simple Subset of SQL

7.1.3 The Preprocessor
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7.2 Algebraic Laws for Improving Query Plans
7.2.1 Commutative and Associative Laws

7.2.2 Laws Involving Selection

7.2.3 Pushing Selections

7.2.4 Laws Involving Projection

7.2.5 Laws About Joins and Products

7.2.6 Laws Involving Duplicate Elimination
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