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+  Email:Paul@SQLskills.com
+  Blog:http://www.SQLsKills.com/blegs/Paul
+  Twitter: @PaulRandal

Microsoft Regional Director and SQL Server MVP

Contributing Editor of TechNet and SQL Server Magazines, author of the SQL Q¢
columns, bimonthly articles on DBA topics

Author of multiple 2008 whitepapers, book chapters, articles

5 years at DEC responsible for the VMSsfiistem and check/repair

Almost 9 years as developer/manager in the SQL Storage Engine team through

August 2007, ultimately responsible for Core Storage Engine
+ Wrote DBCC component, other Storage Engine code, DBCC CHECKDB/repair for S(
2005

Regular presenter at worldwideechEdsSQL PASS and other conferences on
disaster recovery, HA, maintenance, and internals

Wrote and presented SQL Server 2008 training for Microsoft

Course author/instructor for Microsoft Certified Master qualifications
CoChair of the SQL Connections conference

©SQLskills.com
Dublin UG: When Bad Things Happen to Good Databases


http://www.sqlskills.com/
mailto:paul@microsoft.com
http://www.sqlskills.com/sqlserverstorageengine

Author/Instructor:;

-~

-~

-~

©SQLskills.com

Kimberly L. Tripp T

> Most Valuable
Consultant/Trainer/Speaker/\Writer +sional
Founder SQLskKills.com p—

+ e-mail: Kimberly@SQLskKills.com CROSOR.

+  blog: hitp://www.SOLskills.com/blogs/Kimberly Regional Director
Microsoft Regional Director and SQL Server MVP
Writer/Editor for SQL Magazineww.sqlmag.com
Author/Instructor for SQL Server courses: Designing for Performance,
Indexing for Performance, Maintenance, Disaster Recovery/HA
Author/Manager of SQL Server 2005 Launch Contengufimor/Manager
for SQL Server 2008 Jumpstart Content, Author/Speaker at TechEd, SQL
Connections, SQLPASS;orum Conference Gohair for SQL Connections
Author of several SQL Server Whitepapers on MSDN/TechNet:
Partitioning, Snapshot Isolation, Manageability and SQLCLR for DBAs
Author/Presenter for more than 25 online webcasts on MSDN and
TechNet (two series and other individual webcasts) | -
Coauthor MSPress Title: SQL Server 2000 High Availa so server
SQL Server 2008 Internals, and the SQL Server MVP F 2008 Internals >

Presenter/Technical Manager for SQL Server 2000 \X
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The Development Production Gap

+ Development occurs in a vacuum

+ Sometimes finding excitement in a feature/option but not knowing
the management or operational implications (is it even supported in
production)

+ 5S@PSEt2LIYSYy i YR IghRatydailitdoaie! F
+ 5SSt 2LISNE R2y QU | LILIINBOALI GS
+ See this over and over when working with clients

+ ORMS/LINQ

+ Easier application development
+ Not always the most optimal Transa80QL

+ Often a lot of aehoc or forced statements
¢ Keypoincy SAGKSNI Ada INBLIG F2N SOSNEGGF
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Database Administration =
R2Say Qi dzy RSNE
developmentpriorities or
dimedinesg; We just need to have
something to showc ASAP.

Z\;,- Increase communication T : Reduce complexity
=A'CConstructive collaboration * Clear release manageme

osstraining/lessons learned * " Define requirements earl

« Pockets of information within disciplines

+ Unclear delineation ofesponsibilitesscd 2 YSUAYSa GKSNBQ
RSTAYSR aRIFGFolF&asS I NOKAUGSOGkRSOSH
YR OfASY(d LI AOIFGA2Y RSQGOSt 2 LIYS)

e Conflictingstrategic goals and objectives
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How Design: Affects Production

+ Seemingly simple design choices can *hugely* affect
production performance and availability

+ |oftenhearct SUQa &2dzau 3ISuU UKAa 02
performance later (and then it can be very difficult to undo the
affects of bad design)

+ Many different areas on which to focus:

Database StructuresCapacity planning

Table desig consistent, effective, efficient choices
Indexing strategieg designed, not adhoc

Data access optiornsad-hoc,sp_executesqlprocedures

Naming conventiong (not critical, per se but saves time later in coding
and usagé

Programming standards(again, not critical, per se but saves time
later in troubleshooting and analy$is

+ Manageabilityc Does this architecture work under load? Can it be
maintained?
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Example 1: Nested Transactions

+ Nested transactions do not exist in SQL Server but many
developers believe the syntax and think they do
+ Trying to use nested transactions leads to transaction log
problems:
+ Committing a nested transaction does nothing, so the transaction log

cannot clear properly
+ Rollingback a nested transaction rofmck everything

+ The rollback behavior can be achieved with spagets, but
not the commit behavior
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Example 2::Bad Naming Schemes

+ Column/index/table names should:
+ Be descriptive and understandable
+ Be consistent
+ Use fullyspelledout word

+ Column/index/table names should NOT:
+ Use abbreviations
+ What doesdscrPritpsmean?
+ Use spaces or invalid characters
+ Include data types
+ E.g.colVrChrMxLstKnwnPtntAddr
+ Single characters (maybe with a number appended)
+2KI0Qa aiG2NBR Ay O0KS GFof S dn
+ Same applies to table/view/DMV aliases
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Example 3::Parameterizatiofos 2)

+ Compilation (CPU) vs. bad plans (usually 10)

+ How do you access SQL Server?

+ Statements built on the client adhoc

+ Simple parameterization (default)
+ Safe
+ Very simple statements
+ When safe their plan gets reused
+ Unsafe (typically unsafe unless very straightforward)
+ Canwaste cache (singlegd S LJX 'y Ol OKS aof 21 (¢
+ Can cost you in compilation (and therefore CPU)
+ Forced parameterization (databasevel setting)
+ Works harder to parameterize
+ Reduces CPU
+ May lead to bad plans

+ Statements built on the clientsp_executesq|
+ Forced parameterizatiod LJX 'y RSFTFAYSR o0& aFAN
+ Better plan reuse
+ Again, may lead to bad plans
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Example 3::Parameterizatiops 2)

+ Stored procedures

+ Centralized logic
+ [Easier to maintain
+ More secure (options to control/limit data manipulation)
+ 52yQi0 YSSR (2 3ANIYG 59[ 9¢9 LISN
to do the delete if the ownership chain is not broken
+ Can control/limit how many rows are processed (e.g. always
require a WHERE clause)
+ Know howthey workil KS& QNX y 2 0 LIS NJp&veriull) 6 dzi
+ Know your optiongii KS & QNI fléxiblé)2 + 9 w,
¢ Proceduref S@St NBO2YLIAfFOGAZ2Y O/ w9l ¢9
+ Good for small procedures with highly volatile code
+ Statementlevel recompilation
+ Much better for more complex procedures where only a small
amount of code needs to be recompiled
+ OPTION (RECOMPILE)
+ OPTION (OPTIMIZ&VariableFORvalue)
R + OPTION (OPTIMIZE FOR UNKNOWN)
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Example 4::Physical DB Layout

+ Single data file is fine for a small database

+ What about when the database becomes 100s of GBs?
Backups take a lot longer

Restores take a lot longer

No piecemeal or partial restores are possible

Migrating to new storage becomes more problematic
Database maintenance becomes problematic

I/O performance becomes harder to maintain

LR T T T

+ As databases become larger, partitioning them into multiple
filegroups becomes really necessary

+ Beware of:

+ One filegroup per table
+ 1/0O subsystem contention
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Example 5:: Primary Key:Choice

+ |f a clustered index is not defined already, a PRIMARY KEY
O2yaiNFrAYylG oAttt dzasS I Of dza G &
+ This can be good:
+ If narrow (as few bytes as possible)
+ Unique (by definition)
+ Static (little to no changes in value)
+ Less prone to fragmentation (evarcreasing pattern)

+ This can be horribly bad
+ Wide, natural keys used as the clustering key
+ Prone to significant fragmentation

+ And, it amazing how many things this affects and how many
0KAy3a Ydzad 06S R2yS (2 TFAE A
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Example 6: Indexing Strategy

a{v[] {SNIWBSNJ R2Sa I f

+ Effective indexing strategies are an absolute requirement for
SUCCESS

+ {v] {SNBSNJI R2Sa bh¢ RZ2 Iye 27T U
+ {v] {SNIWSNJ R2SayQu Idzi2YlGAOI f¢fe I-FVQIV?
¢+ {v[ {SNBSNJ R2SayQu Fdzi2YlL UAOF{fe& RNEI
« {v][ {SNBDSNI gAff €SG &2dz ONBIGS F&a Yl

+ Scalability = add more indexes

+ Common mistakes:

+ Randomly adding indexes (one for each column of the table)
+ Narrow indexes have fewer uses

+ Trying to cover everything without fevaluating existing
iIndexes

+ Different developers creating the same indexes with different
names resulting in redundant indexes
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Example 7::Database-Settings

+ Database settings cause problems if not set correctly
Data and log file sizes and atgoowth

Statistics autecreation and updating

Auto-shrink and auteclose

Recovery model

Instant file initialization

L T T

+ No database maintenance causes problems:
+ Index fragmentation
+ Out-of-date statistics
+ No proactive corruption detection, no backups
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Example 8:; Misuse of FILLFACTOR

+ FILLFACTOR allows delaying time before a page spli
occurs (which causes fragmentation)
+ Can be set at instance level or individually

+ Beware of:
+ Setting it to a nordefault (100%) value for everything
+ Leaving it at 100% value for everything

+ How to set?

+ As high as possible for unchanging data
¢ WLOG RSLISYRaQ FT2NJ h[ ¢t

+ Start at 70%, monitor, tweak
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Example 9:"Unnecessary:Updates

+ Example: reaéstate client

+ Several million house listings, from around 70 listing
agencies
+ Updates happen almost daily from each agency

+ Terrible update logic:
+ Multiple passes over the data, specifying all columns
values even though only 1 or 2 change
+ Also updates unchanged data
Enormous amounts of churn in tables and indexes

+ All logged

1_
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Example 10 LOB:Storage Choice

+ S0 many choices of datgpe:
+ Fixedlength vs. variable length
+ 8000byte limit vs. 2GB limit
+ Legacy A5B limit vs. new-2B limit
+ In-database vs. oubf-database (FILESTREAM)

+ Choices oWvhereto store the values:
+ In-row vs. outof-row
+ Same table vs. another table

+ Optimal choice depends on size and usage pattern

+ But, choice affects:
+ Query performance, database maintenance, HA
technologies
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