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[0 O The developers who create products such as Microsoft SQL Server typically become expertsin one area of the
technologyd such as access methods or query execution. They live andexperience the product inside out and
often know their component so deeply they acquire a"curse of knowledge"[] they possess so much detail about
their particular domain(d they find itdifficult to describe their work in a way that helps customers get the most out
of the product.Technical writers who create product-focused books[] on the other hand[d experience aproduct
outside in. Most of these authors acquire a broadd but somewhat shallowd surfaceknowledge of the products
they write about and produce valuable books usually filled withmany screenshots] which help new and
intermediate users quickly learn how to get thingsdone with the product.[] [0 When the curse of knowledge meets
surface knowledgell it leaves a gap where many ofthe great capabilities created by product developers dont get
communicated in a waythat allows customersld particularly intermediate to advanced userslJ to use a product
toits full potential. This is where Microsoft SQL Server 2008 Internals comes in. This book[ like those in the earlier
"Inside SQL Server" series] is the definitive reference for how SQLServer really works. Kalen Delaney has been
working with the SQL Server product team forover a decadeld spending countless hours with developers breaking
through the curse ofknowledge and then capturing the result in an incredibly clear form that allows intermediateto
advanced users to wring the most from the capabilities of SQL Server. In Microsoft SO1Server2008 Internals]
Kalen isjoined by four SQL Server experts who also share the giftof breaking the curse. Conor Cunningham and
Paul Randal have years of experience asSQL Server product developers] and each of them is both a deep technical
expert and agifted communicator. Kimberly Tripp and Adam Machanic both combine a passion to
reallyunderstand how things work and to then effectively share it with others. Kimberly and Adamare both
standing-room-only speakers at SQL Server events. This team has captured andincorporated the details of key
architectural changes for SQL Server 20081 resulting in a newd comprehensive internals reference for SQL
Server.
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Truncation of Virtual Log FilesC] [0 O O Maintaining a Recoverable Log[] [0 [0 O Automatic Shrinking of the Log
00 O O O Log File Sizell O Backing Up and Restoring a Databasel] (I [ [ Types of Backupst O O [ Recovery
ModelsO O O O Choosing a Backup Typeld [0 [0 [J Restoring a Database[] [1 Summaryd 50 Tables(] [
Creating Tablesd [0 OO OO Naming Tables and Columns [ [0 [ Reserved Keywords[l [ O [0 Delimited
Identifiersc] O O O Naming Conventions[] [ O O Data TypesC] O O O Much Ado About NULLC [
User-Defi ned Data Typesd] [0 IDENTITY Propertyl] O Internal Storageld [ O O The sys.indexes Catalog
View[] 0O O [0 Data Storage Metadatall [ [ [0 Data Pagesl] [ O OO Examining Data Pagest] O O [ The
Structure of Data Rows[] [ O O Finding a Physical Page[] [1 [0 [J Storage of Fixed-Length Rows[] [ [

Page 5



00000, tushud07.com
<<[ 0O O O SQL Server 2008>>

[ Storage of Variable-Length Rows[] [ [0 [J Storage of Date and Time Datall [ [ [J Storage of sgl_variant
Datall O ConstraintsJ [ O O Constraint Names and Catalog View InformationlJ [ [J [0 Constraint Failures
in Transactions and Multiple-Row Data Modifi cationsl] [ Alteringa Tablel] [ O O Changing a Data Type[]
00 O O Adding a New Columnd [0 O O Adding, Dropping, Disabling, or Enabling a ConstraintC] [ [0

[0 Dropping a Columnd [ O O Enabling or Disabling a Trigger(l [ O O Internals of Altering Tables(] [
Heap Modifi cation Internalst] [0 00 O Allocation StructuresC] [0 O [ Inserting Rows[] [0 [ O Deleting Rows
0 0O 0O 0O Updating Rows [0 Summaryd 601 Indexes: Internals and Managementdl [ Overviewd O O

[0 SQL Server Index B-trees[1 [ Tools for Analyzing Indexest] [0 0 O Using the dm_db_index_physical_stats
DMVO 0O 0O 0O Using DBCC INDO 0O Understanding Index Structurest] [ O O The Dependency on the
Clustering KeyD [0 [0 [0 Nonclustered Indexesl] [ O OO Constraints and Indexes[] [ Index Creation Options
0 OO OIGNORE_DUP_KEYO OO OSTATISTICS_NORECOMPUTED O 0O O MAXDOPO OO

[ Index Placementd] [ O O Constraints and Indexesl] [ Physical Index Structurest] [J [0 [J Index Row
Formatst] [0 OO O Clustered Index Structurest] [ [0 [0 The Non-Leaf Level(s) of a Clustered Index(] [ [

0 Analyzing a Clustered Index Structurel] [ O O Nonclustered Index Structurest] [ Special Index Structures
0O OO O Indexes on Computed Columns and Indexed Views 0O [ [0 Full-Text Indexesl] [0 O O Spatial
Indexestd O O O XML Indexest] [ Data Modifi cation InternalsC] [0 0 O Inserting Rowsd [0 [0 O Splitting
Pagesl] [ O O Deleting RowsD 0 O [0 Updating Rowst [ O [J Table-Level vsOJ Index-Level Data Modifi
cationl] [ 0 O Loggingl] 0O O O Lockingl) O O O Fragmentationd [0 Managing Index Structures] [ [
0 Dropping Indexesl] [0 O O ALTER INDEXO [0 0O O Detecting Fragmentation[] [0 0 O Removing
Fragmentation[J [ O O Rebuilding an Index(] [0 Summary[d] 70 Special Storage[1 [ Large Object Storage
(0 0O 0O O Restricted-Length Large Object Data (Row-Overflow Data)[1 [ [ [ Unrestricted-Length Large
Object Datall [ O [ Storage of MAX-Length Datall [ Filestream Datall [1 [0 [0 Enabling Filestream Data
for SQL Server] [J [0 [0 Creating a Filestream-Enabled Database[] [1 [0 (I Creating a Table to Hold Filestream
Datall [0 [0 OO Manipulating Filestream Datal] [0 O [0 Metadata for Filestream Datall [ [J [J Performance
Considerations for Filestream Datal] [0 Sparse Columns] [ [0 [0 Management of Sparse Columns(] [ [

[0 Column Sets and Sparse Column Manipulationd O O O Physical Storagel] [0 00 0 Metadatall [ O

[J Storage Savings with Sparse Columnsd [0 Data Compression] [0 [0 [0 Vardecimald O O O Row
Compression] [ [ O Page Compression] [0 Table and Index Partitioning[l [ [ [ Partition Functions and
Partition Schemes] [1 [0 [0 Metadata for Partitioning[l [ [0 [0 The Sliding Window Benefits of Partitioning[]
(0 Summaryl] 8] The Query Optimizer[] [ Overviewd [J [0 [0 Tree Formatld [0 What Is Optimization?[]
0 How the Query Optimizer Explores Query Plans[] [0 0O O Rulesd [J [J [J PropertiesC] [ [J [J Storage of
Alternatives—The“ Memo” 0O [ O O Operatorst] 0 Optimizer Architecturel] [ 0 [J Before
Optimizationd O O O Simplifi cationd [0 O O Trivial Plan/Auto-Parameterizationl] [J [J [J Limitations[]

O O O The Memo—Exploring Multiple Plans Effi cientlyd] [ Statistics, Cardinality Estimation, and Costing[]
0 O O Statistics Design] [ O O Density/Frequency Information(] [J [J O Filtered Statisticsd O O [J String
Statisticsl] [ [0 O Cardinality Estimation DetailsC] [ 00 O Limitationsd 0 O O Costingdd O Index Selection
(0 0O 0O O Filtered Indexest] [0 [0 [0 Indexed Views[] [ Partitioned Tablest] [ O O Partition-Aligned Index
Viewsl] [ Data Warehousingl] [0 Updatesl] [ O O Halloween Protection] [ [J O Split/Sort/Collapsel
0O OO Merged [0 0O O Wide Update Plans[] [0 [0 [0 Sparse Column UpdatesC] [ O [ Partitioned Updates
0 00O Lockingdd O Distributed Queryl] [0 Extended Indexest] [0 [0 [0 Full-Text Indexest] [ O

[0 XML Indexes[] [ OO [J Spatial Indexes] [ Plan Hinting[l [ O O Debugging Plan Issuest] [0 [

O {HASH | ORDER} GROUP 00O O {MERGE | HASH | CONCAT } UNIONO [ 0O O FORCE ORDER,
{LOOP | MERGE | HASH }JOINO 0 O O INDEX=indexname | indexidJ [0 00 O FORCESEEKO 0O [

O FAST number_rows[] 00 0O O MAXDOPNO 0O 0O 0O OPTIMIZEFORO O 0O O PARAMETERIZATION
{SIMPLE | FORCED}J0 0O O O NOEXPANDO 0O 0O O USEPLANO O Summaryd 90 Plan Caching and
Recompilation] [0 The Plan Cached [ [0 [J Plan Cache Metadatal1 [ I [J Clearing Plan Cachell [
Caching Mechanisms] [0 [0 [0 Adhoc Query Cachingld [ O O Optimizing for Adhoc Workloads[l [ [

Page 6



00000, tushud07.com
<<[ 0O O O SQL Server 2008>>

[0 Simple Parameterization] [ [0 [ Prepared Queriest] [ [0 [0 Compiled Objectst] [0 O O Causes of
Recompilationd 0O Plan Cache InternalsC] [ [0 O Cache Storestd O OO [0 Compiled PlansCJ O [

[0 Execution Contexts[] [ [ [ Plan Cache Metadatal] [ O [0 Handlesll [ [0 [0 sys.dm_exec_sql_text(] [1
O O sys.dm_exec_query_planC [0 0O O sys.dm_exec_text_query planC] [ [0 [0 sys.dm_exec_cached_plans[]
0 O O sys.dm_exec_cached_plan_dependent_objectst] [ [0 [1 sys.dm_exec_requestsC] [ [

[ sys.dm_exec_query_stats[1 [ [ [0 Cache Size Management[d] [ OO [ Costing of Cache EntriesT] [ Objects
in Plan Cache: The Big Pictured [ Multiple Plans in Cacheld] [0 When to Use Stored Procedures and Other
Caching Mechanisms [0 Troubleshooting Plan Cache Issuest] [0 [0 [ Wait Statistics Indicating Plan Cache
Problems] [ O O Other Caching IssuesC] [ O O Handling Problems with Compilation and Recompilation[]
0 O O Plan Guides and Optimization Hintsl1 [0 Summaryd 100 Transactions and Concurrencyd [

(0 Concurrency Models(] [0 [0 [0 Pessimistic Concurrencyd [ O O Optimistic Concurrencyd [

[J Transaction Processingl] [0 O O ACID Propertiest] [0 00 0 Transaction Dependenciest] [J [J [ Isolation
LevelstD [0 O Lockingdd [0 O O Locking Basics[] [ [ [J Spinlocks] O O O Lock Types for User Datal] [
0 O Lock Modes [0 [0 O Lock Granularitydd 0 O O Lock Durationd [0 O O Lock Ownershipd 0O O

O Viewing Locks 0 O O Locking Examplestd O O Lock Compatibilityl] [ [J Internal Locking Architecture
0 OO O Lock Partitioningl] [ 00 O Lock BlockstO [ [0 [0 Lock Owner Blockst [0 O [J syslockinfo Table
0 O O Row-Level Locking vs[J Page-Level Lockingd) [ [0 [J Lock Escalationl] O [J [J Deadlocks [J

O Row Versioningd [ O O Overview of Row Versioningd O O O Row Versioning DetailsC] [0 [

[J Snapshot-Based Isolation Levels[] [ 0O OO Choosing a Concurrency ModellJ O O Controlling Lockingll [
O O Lock HintsO 0 O Summaryd 110 DBCC Internalstd] 0 O Getting a Consistent View of the Database[
[0 O O Obtaining a Consistent View[] [ [ Processing the Database Effi ciently(] [ [0 [0 Fact Generation] [
[0 O Using the Query Processorl] [ [0 [0 BatchesI [ O [ Reading the Pages to Processt] [1 [1 [ Parallelism
00 0O O Primitive System Catalog Consistency Checks[] [ [ Allocation Consistency Checks[] [0 [

[0 Collecting Allocation Factst] [0 [0 O Checking Allocation Facts[1 [ [ Per-Table Logical Consistency
Checksd [0 [0 00 Metadata Consistency Checks] [ [ O Page Auditl] [0 O [ Data and Index Page
Processingl] [ O O Column Processingl] [ O O Text Page Processingl] [ O O Cross-Page Consistency
Checksd [0 [0 Cross-Table Consistency Checks] [0 [0 [0 Service Broker Consistency Checksd [ [0

[ Cross-Catalog Consistency Checksd [ [ [ Indexed-View Consistency Checks] [0 [0 [0 XML-Index
Consistency Checksd] [0 [0 [J Spatial-Index Consistency Checks] [ [0 DBCC CHECKDB Outputd [0 [

[J Regular Outputtd [0 [0 00 SQL Server Error Log Outputl] 0O O [ Application Event Log Output] [0 [

[J Progress Reporting Outputl] [0 [0 DBCC CHECKDB Options[] [0 O O NOINDEXO [ O [0 Repair
OptionsC O O O ALL_ERRORMSGS 0O O 0O EXTENDED_LOGICAL_CHECKSO 0O 0O

O NO_INFOMSGSO 0O 0O 0O TABLOCKO OO OESTIMATEONLYO OO OPHYSICAL ONLYO OO
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[0 O The SQLOS is a separate application layer at the lowest level of the SQL Server DatabaseEngine, that both SQL
Server and SQL Reporting Services run atop. Earlier versions of SQLServer have a thin layer of interfaces between
the storage engine and the actual operatingsystem through which SQL Server makes calls to the operating system
for memory allocation,scheduler resources, thread and worker management, and synchronization objects.
However,the services in SQL Server that needed to access these interfaces can be in any part of theengine. SQL
Server requirements for managing memory, schedulers, synchronization objects,and so forth have become more
complex. Rather than each part of the engine growing tosupport the increased functionality, a single application
layer has been designed to manageall operating system resources that are specific to SQL Server.[] [1 The two main
functions of SQLOS are scheduling and memory management, both of whichwell talk about in detail later in this
section. Other functions of SQLOS include the following:Synchronization Synchronization objects include
spinlocks, mutexes, and special reader/writer locks on system resources.
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