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Presentation Rules
Always Ask Questions
Interrupt me

This is a two-way conversation
let’s learn from each other’s
experiences




BEST
PRACTICES




YOUR CHECK LIST STARTS HERE

POWER PLAN

Mndows Control Panet Power Optiara

- Pomer Jpaony

MEMORY
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2es in Memory

t Memary tion for
Vi on the H

) Restore

Add Data/Log Files
B Increase File Size &
Autogrowth

Create Database

SERVICES

Wy aew yors runmeng this?

TEMPDB

Multiple Files

1 file per CPU core
up to 8 files

Pin to High
Performing Disk

Trace flag Heavy Contention
1118/1117 in Metadata fixed

2016 CU 8 and 2017
Pre 2016 s

Trace Flag 2453
allows table
variables to trigger
recompile

ALLOW SNAPSHOT ISOLATION &:
READ COMMITED SNAPSHOT ISOLATION

BLOCKING
L

u on
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PATCHING

Bug Fix
Performance Degradations

Improvement

SQL 2016 SP1 Optimizer

Support
Microsoft Support

Other
Drivers on VM and NICs
Windows Patches

MAX Degree of
Parallelism (MaxDop)

Shrink files te two 5
Grow in chunks back to the current size
INFO ar sys.dm_db_log_stats

Cost Threshold for
Parallelism (CTP)

“Tolt* v
Ths valae
e S

CIPCREY
Waks fon rary
Tumres g _'_'"‘ 3
Wonaded THP higher



POWER PLAN

Windows Control Panel Power Options

> Power Options

'\@ «« All Control Panel tems » Power Options v

PR - 4

Control Panel Home v .
Choose or customize a power plan

A power plan is a collection of hardware and system settmgf (like dlspla” bnghtness
sleep, etc.) that manages how your computer uses power. Tell me more about power

jans
arls

Choose what the power button
does

%' Create a power plan

Choose when to turn off the
display
Preferred plans

Balanced (recommended) _hange plan settings

Automatically balances perfformance with energy consumption on capable
hardware.

Favors performance, but may use more energy.

Show additional plans (f_\_':ﬁ'

User Accounts




SERVICES

Why are you running this?

File Action View Help

N EEEEN E R N

Y

5 Services (Local) || Mame
. Shell Hardware Detection

Description Status Startup Type Log On As

Provides notific...  Running  Automatic Local System

& Srart Card
S Smart Card Removal Policy
S SNMP Trap

G Software Protection

Manages acces...

Allows the syst...

Receives trap ...

Enables the do...

Allows adminis...

Dizabled Local Service

Manual

Manual

Automatic (Delayed 5.

Local System
Local Service
Metwork Service

S Special Administration Conscle Helper Manual Local System

- Spot Verifier Yerifies potenti... Manual (Trigger Start) Local System
G SOL Full-text Filter Daemon Launcher (MS5CLSERVER) Serviceto laun..  Running  Manual

L5 S0L Server (MSSCOLSERVER)

5 S0L Server Agent (MSSQLSERVER)

54 50L Server Analysis Services (MSSCLSERVER)

L S0L Server Browser

Provides storag... Running  Automatic
Executes jobs, ..  Running  Automatic
Supplies online.. Running  Automatic
Provides 5QL 5.. Running  Automatic
S SOL Server Integration Services 11.0 Provides mana... Running  Automatic

o 50L Server Reporting Services (MSSCLSERVER) Manages, exec.. Running  Automatic

L S0L Server VS5 Writer

Provides the int...

Running

Automatic

Gy 550P Discovery
G Still Irnage Acquisition Events
S Superfetch
S Systern Event Motification Service

. Swystemn Events Broker

Discovers netw...
Launches appli...
Maintains and i...
Monitors syste...

Coordinates ex...

Running

Runnina

Dizabled

Manual

Manual

Automatic

Manual (Trigoer Start)

Local Service
Local System
Local System
Local System

Local Svstern

.éxtended >\Star1u:|ard /




PATCHING

Build List
https://sqlserverbuilds.blogspot.com/

Bug Fixes
Performance Degradations

Improvement
SQL 2016 SP1 Optimizer

Support
Microsoft Support

Other
Drivers on VM and NICs
Windows Patches




MEMORY

Min and Max Memory

Multiple Instances

2147483647 |

Extra Services SSRS, SSIS, SSAS

(Other memary options

Index creation memary {in KB, 0 = dynamic memao )
0

LOCk Pages in Memory * : - o :U'll}i;i:um:memowperquewﬁnKE}:

Set Memory Reservation for
Your VM on the Host




TEMPDB

Everything Uses TEMPDB - Make sure you don’tignore it.

([

i@ Database Properties - tempdb
Selecta page

. Multiple Files
IT Seript = i) Help o .

; ginseral Pln tO ngh

K Filegroups Database name: tempdb

& Options

RN e : Performing Disk [l 1 file per CPU core

& Pemissions

up to 8 files
& BEdended Properties

Database files:

Logical Mame  File Type Filegroup Initial Size (MB) JAutogrowth / Maxsize Path
tempdey ROWS Data PRIMARY 8 By 64 MB, Unlimited
temp2 ROWS Data PRIMARY By 64 MB, Unlimited

... | C\Program Files\Microsoft SQL Server)
... | C\Program Files\Microsoft SQL Server)

temp3 ROWS Data  PRIMARY By 64 MB, Unlimited .| C:\Program Files\Microsoft SGL Server) T ra Ce ﬂ a g H e a Vy C O n te n tl O n
tempd ROWS Data  PRIMARY By 64 MB, Unlimited

.| CA\Program Files\Microsoft SQL Serverih

templog LOG Mat Applicable By 64 MB, Unlimited .| CA\Program Files\Microsoft SQL Serverih l l l 8/ l l l 7 i n M eta d a ta fi Xe d

| 2016 CU 8 and 2017
Comect Pre 2016 cU5

Connection:

(L View connection properties

Trace Flag 2453
allows table
variables to trigger
recompile




PARALLELISM

CAUTION: Using too many cores = more overhead to put things back together

Cost Threshold for

MAX Degree of
Parallelism (CTfP)

Parallelism (MaxDop)

2019 PROMPTS FOR THIS IN INSTALL NOW

>=8

maxdop 8 or
lower

N\

\ lower N\

Can specify
maxdop for
individual

statements as
query hint

“Cost” over

processors thlS_ *..ralue
match number qualifies for

of logical multiple
processors or processors to
execute

<8 logical

Good Start is
CAUTION

Changes 35-50

Flushes *Keeps small

Procedure queries single
Cache threaded

\ N\

Process Count
defined by
MaxDop

Watch for
CXPACKET
Waits too many

then adjust
CTfP higher *




INSTANT FILE INITIALIZATION (IFI)

Initialized instantaneously to avoid zeroing operations / Reclaims used disk space

) Restore

+ Add Data/Log Files

2

Increase File Size &
Autogrowth

Create Database

File Action View Help

o | XKE 2| HED

([

S Security Settings
4 Account Policies
v g Local Policies
A Audit Policy
“User Rights Assignment
Security Options

] Windows Defender Firewall with Adve|

| Network List Manager Policies
| Public Key Policies

| Software Restriction Policies

~| Application Control Policies

S IP Security Policies on Local Computei
_| Advanced Audit Policy Configurationi

Policy

(s Force shutdown from a remote system
.z Generate security audits

., Impersonate a client after authenticatio
(¢ Increase a process working set

4| Increase scheduling priority

. Load and unload device drivers

4 Lock pages in memory

24/ Log on as a batch job

i Log on as a service

<) Manage auditing and security log

¢/ Modify an object label

24 Modify firmware environment values

. Obtain an impersonation token for ano
I Perform volume maintenance tasks l

Local Securty Setting ~ Explain

? Perform volume maintenance tasks

Administrators
NT SERVICE\MSSQLSERVER

. Profile single process

(4| Profile system performance

./ Remove computer from docking statio
i Replace a process level token

4 Restore files and directories

| Shut down the system

2| Synchronize directory service data

(z) Take ownership of files or other objects

SQL Server service account Perform Volume Maintenance Tasks
security policy in windows. Use AD Group Policy to grant this to
service accounts in your domain



WINNING RESULTS

Create 5GB DB IFI Comparison

ON 400

Without Instant File Initialization With Instant File Initialization




ALLOW SNAPSHOT ISOLATION &
READ COMMITED SNAPSHOT ISOLATION

Snapshot Isolation

WRITERS CAN’T BLOCK READERS Is updated row versions for each transaction

Azurel\SQL DB

are maintained in tempdb.

YES

Allows access to versioned rows under the

default READ COMMITTED isolation level.

If set to OFF, you must explicitly set the level
for each session in order to access
versioned rows




VIRTUAL LOG FILES

Performance boost on startup, insert/update/delete & backup/restore operations.

A large number of VLFs can slow things down.
VLF counts under 300 ideally
Shrink files to two VLFs

Grow in chunks back to the current size
DBCC LOG INFO or sys.dm_db_log_stats (2016 SP2)

T T T T |
BARLSH Last checkpoint

Start of Maxt to
logical kog lasti checkpoint

| — - |

([



UGLY BABIES




NETWORK & STORAGE ADMINS

MAKE FRIENDS WITH
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VIRTUAL
ENVIRONMENTS
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COMPRESSION




COMPRESSION

More data in memory - It’s the GOLDEN EGG!

__[{] |l
L IEC T ]
[JNECCW EODECC]
WLICEL L] g O LN O
CNCINCE ™ O0ECEc] ™ B
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[ JECIMLIC]  cOMPRESSED COMPRESSED &
Ml | . DATA

RAW
DATA

DEDUPLICATED DATA
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QUERY
OPTIMIZER




STATISTICS This is the magic sauce that helps the optimizer

—
S—
—

@‘ Maintain Keep These Up To Date!

&25: Updates  SyncvsAsync Defaulted in

SQL 2016

B~ LargeTable Trace Flag2371

Missing Did You Know You Can Make Your Own?
' Stats




IN DEXES These are not set it and forget it

~__
—
—
11
Remove Find Missing Covering Indexes
UN-Used Indexes
Indexes
Wasted Disk |10 Wasted Read IO Consolidate Indexes
Disable then Avoid Duplicates  Specific Tuning
Delete Don’t Just ADD

(Key Lookup)



~__
EXECUTION PLANS -
: —
Easy things to look at -
More Granular Review
Index -
Need Missing Includes
eeds
2cans 0.0 % 0.1 % 0.3 %
628 4 628
Does the data need to be j‘ 5\ Jﬁ
sorted? SELECT Nested Loops Index Seek
S orts (Inner Join) [OrderLines].

Key
Lookup

Spills

I ?
Can it be done elsewhere: [1X_Sales_OrderLines_Perf 20160301_01]

Extra Reads
Easily Avoided in Most Cases

[OrderLines].
[PK_Sales OrderLines]

Spills to TempDB
Forced to go to Disk




Now go back
and do the
check list
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