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Joey has over 20 years of experience with a wide
variety of data platforms, in both Fortune 50

companies as well as smaller organizations
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He wants you to make sure you can restore your data




Why is Database Performance so Important?

° Most Web Tier
database
applications

are
monolithic App Tier
(single sever)

Data Tier
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SQL Server Performance Elements
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CPU—READING PAGES, MEMORY—LOADING PAGES, TEMPDB—GAM/SGAM PHYSICAL DISKS—WAITING, NETWORK—POOR
CALCULATION, JOINS TEMPDB CONTENTION, PAGE CONTENTION, QUERY LATENCY, BAD QUERIES APPLICATION DESIGN
LATCHING SPILLS

BLOCKING—CONCURRENCY
AND HIGHLY INCONSISTENT
RESPONSE TIME
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The Database Engine
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The Life of a Query Plan Submitted

User submits query SQL Sever beings to execute plan
SQL Server looks for execution plan in cache Memory is allocated to perform joins in plan
(memory)

If plan isn’t in cache, it generates a new
execution plan (CPU) Looks for data pages in buffer pool (memory)

If pages aren’t in pool, SQL Server goes to disk
(10)

Calculations, comparisons, analysis (CPU)
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Query Flowchart
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Understand the difference between

single query performance

e Slow query runtime
e Poor application response
e Tuning on query tuning to resolve performance

Server _
Understanding overall server

Performance oerformance

e Focused on server level metrics (CPU, IO,
Memory)

e Overall throughput and concurrency
e You still need to fix queries
e Blocking and locking issues
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Query 1: Query cost (relative to the batch): 100%
SELECT e.[BusinessEntityID], p.[Title], p.[FirstName], p.[MiddleName], p.[LastNawme], p.[Suffix], e.[JobTitle], pp.[PhoneNumber],

o Irh

pnt.[Name] AS [PhoneNuberType], ea.[E

Hash Match | Index Scan (NonClustered)
_ (Right Outer Join) o . N ~ [EmailAddress]. [IX_EmailAddress_Ema..
SELE Cost: 18 % ¢ | Compute Scalar ' Cost: 3 %
Cost: 0 % 0.0€2s Cost: 0 % 0.003s
290 of 15572 of
505 (57%) 15572 (100%)

- |

=
Hash Match | S Clustered Index Scan (Clustered)

~ (Right Quter Jein) . [PhoneNumberType] . [PK_PhoneNumberTy..

Cost: 0 % ) Compute Scalar Cost: 0 %

0.04és Cost: 0 % 0.000s

230 of 3 of
505 (57%) 3 (100%)

e |
35 th
r Hash Match r Index Scan (NonClustered)
i _ (Right Outer Join) & . ) _[PerscnPhone] . [IX PersonPhone_Phone..
‘Compute Scalar ' Cost: 13 % ¢ Compute Scalar ) Cost: 2 %
Cost: 0 % 0.04€s Cost: 0 % 0.003s
230 of 15572 of
251 (S5S%) 19872 (100%)
g 3
Hash Match Index Scan (NonClustered)
 (Inner Join) [CountryRegion] . [AK CountryRegion N..
Cost: 1 &% °© | Compute Scalar ) Cost: 0 %
0.030s Cost: 0 % 0.000s
2aen AF 720 AF

* Understand your poorest performing queries

* |f on SQL Server 2016+ use the query store

Query Performance

* Learn how to read execution plans



Fixing Execution Plans
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INDEXES ARE YOUR STORED PROCEDURES UP TO DATE STATISTICS UNDERSTAND DON’T JUST BLINDLY
FRIENDS CAN OFFER PLAN ARE IMPORTANT PARAMETER SNIFFING ADD INDEXES
STABILITY ISSUES
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https://commons.wikimedia.org/wiki/File:Nanoscience_High-Performance_Computing_Facility.jpg
https://creativecommons.org/licenses/by-sa/3.0/

Fixing CPU Issues

Tune your queries

Tune your queries

Add some indexes

Buy more CPUs
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Memory

* Memory is the cheapest way to add performance your database server
environment

Offers you better execution plans

Reduces pressure on disk and TempDB

Makes everything go more smoothly

% L TIDS Copyright (c) 2006-2019 Edgewood Solutions, LLC All rights reserved



Physical Disk

Issues

Most physical disk
performance issues are

database tuning issues

If you’re disk performance is
consistently bad across servers
it’s probably a disk issue

This is an expensive fix, and in
the cloud may have ultimate

limits



|dentifying

Server |ssues

SQL Server Wait Stats—Identify wait statistics
to understand what your bottlenecks are

CPU—Just monitor CPU usage/cross reference
with SQL Server queries

Disk—Check latency on SQL Server data files
from sys.dm_os_physical_disks then perfmon
(disk reads/sec, disk writes/sec)




Hardware Changes

SOMETIMES YOU NEED TO BUY HARDWARE NEARLY ALWAYS HAS TUNING IS ALWAYS IMPORTANT
HARDWARE AN ULTIMATE LIMIT EITHER IN AND CAN GET YOU
PERFORMANCE OR MONEY ASYMMETRICAL GAINS



Performance

A Quantity

Exponential
growth

Linear
Growth

Time
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Ssummary

* Query Tuning is important
* Hardware can’t fix locking and blocking issues
* Hardware has an ultimate performance limit and exponential costs

* Memory is your friend
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