SQL Server
for the
Sysadmin

LidQa Ftt | 62 dz

Y S&



Jeff Rouse
AVP / Database

Administration Manager
Republic Bank & Trust

AIT Industry for 25+ years

A~10 Years in Infrastructure
A~15 Years with SQL Server

AWorn a Lot of Hats
A Systems Administrator
ANetwork Engineer (Cisco)

A Sr. Consultant for Microsoft
Solution Partners

AEnterprise Application Developer
Dynamics CRM / SharePoint

ASQL Server DBA

AlLeader Local SQL User Group
(pass.org)



What i1s SQL Server?

A SQL Server Database Engine (RDBMS)
A SQL Server Reporting Services

A SQL Server Integration Services

A SQL Server Analysis Services

A Replication
A Full Text Search



What i1s SQL Server?

A SQL Server Database Engjr@QLServer.exe

A Relational Engine Query Processor
A Execution Plans

A Storage Engine

A SQL Server Operating SystssQ( 03
A Memory Management
A CPU Scheduling
A'1/0 Management
A Exception handling
A SQL CLR6mmon Language Runtijne




What is a Database?

ATables

Alndexes

AViews

AStored Procedures
AFunction

AData Files
ALog Files




IMAGINE: Book with Empty Pages

Table(s)

A First Name

A Last Name

A Phone Number
A Where they live
A Favorite food

A Favorite color
A Pets name

A What they drive

Indexes

A How do | find the
Smiths?

A Who likes Pizza?
A Who has a dog?



Which Resource
IS Most
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SQL Server?
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How Does SQL

Server Use
Memory?

AMemory is used to improve
performance

ACaches the data that it
GSELISNASYyOS8a:é

ACaches Execution Plans

Alt will useALLthe Memory*



Memory Makes Up
for aLOTSIns

A Applications or Reports thateedlessly
retrieve TOOmuch data

A Tables do not have good indexes

Alt!'a OGKFG OFyQl o0dzAif R |
enough

A Slow (cheap) storage




SQL puts thé a Sré

Server memory options

Mem()ry

abase Settings

wdvanced
Minimum server memory (in MB)

Permissions
0 =
Maximum server memory (in MB) L l'j Q é I f f l O 2 le'j a é Z
2147483647 5 - -

LiQ& Ftt| Fo2dzi YSH and No One Else But Me!!l

Connection
Other memory options
Server
Index creation memory (in KB, 0 = dynamic memory):
Connection 0

i g v A SQL Assumes it is alone
A Default Memory Setting 2147483647MB!!!
ress A SQL is very stingy with Memory.

Ready

¥¥ View connection properties

P N— A Reluctant to give it up.
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Query Processing

A Relational Engine (a.k.a. Query Optimizer)

A Execution Plan
A The sequence in which the source tables are accessed.
A The methods used to extract data from each table.

A The process of selecting one execution plan from potentially A
YIye Ll2aaArotsS LIXFya Aa NBTSNND



How Does SQL
Server Use

CPU
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SQL Server Task Scheduling
A Requestsf 23A 0Kt OKdzyl1a 27

A Queries, batches, system operations.
A Exists in various states throughout their lifetime.
A WAIT Can accumulate when there is lot going on.

A Tasks; Unit of work
A One or more per Request
A Serial Request = 1 Task at a time
A Parallel Requests = Concurrent Active Tasks

A Worker Threadg Logical O/S thread

A Serial Requests = 1 Thread performs each task

A Parallel Requests = 1 Master Worker; Coordinates Child
Workers

A Schedulerc Manages Worker Threads that need
CPU Time
A Mapped to each CPU.
A Maximum of 4ms time slice.
A Cooperative or NoPreemptive Scheduling

auK



Parallel Query Processing

A More than One Processor?

A Query Optimizer Identifies Operations that Might
Benefit

A Inserts operators into plan to identify as Parallel
Execution Plan

S A Eligible for more than one thread
H OW D OeS Q L A Number thread determined at execution
Server Use

p
e

CPU
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How Does SQL _ Numao L NuwaL
Server Use E NUMA

A CPU & RAM connected via system bus

l ' . A System divided into NUMA Nodes

A Each Node contained 1(or more) CPU, connected to
bank of RAM.

A Access to RAM on the local NUMA node is MUCH
faster

Virtualization?!?! Next time.L




Data Files (nd

How Does SQL 4 ATables, stored procedures

Server Use V|ews: etc. \/
Logs File [df)

APlay by Play of changes to the
data.

Storage




my Data_File.mdf

E 1y Log Files.Idf
How Does SQL Y09
Server Use 1. wSO2NR o6KI Q&

- change (log file).
Storage 2. Change it (data file)

3. Record that is changed (log
file).
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A System database

A Stores Temporary Tables
A Big sort operations

A Special Transaction Modes

CREATE TABLE #MyReport ( PilotIiD INT, DogfightsWon INT,
DogfightsLost INT, TowersBuzzed INT)
INSERT INTO #MyReport (PilotiD , DogfightsWon
DogfightsLost , TowersBuzzed )

SELECT p.PilotiD , SUM( p.DogfightsWon ), SUM( p.DogfightsLost ), SUM( p.TowersBuzzed )
FROMdbo.Pilots p
INNER JOIN dbo.Instructors I ON ...




A An index has a row for ever record in the
table.

A SQL Server has to add/update every index.

A Evenunusedindexes




Which Resource
IS Most

Important to
SQL Server?

CAN IMPROVEPERFORMANCE
CACHEYIHEDATA
COVER®URSNS

GTCERWY BN
THREAOCOUNT
DoNG FORGENUMA!

LOGHLESAREIMPORTANT
TEMPDB= TRASHCAN (NECESSARMUTCANSTINK
INDEXESANHELPORHURT
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