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Who am I?

SQL Server MVP Since July 2007
Author of SQL Server Hardware
Pluralsight course author

Chapter author of Professional SQL Server 2012 Internals and
Troubleshooting

Chapter author of Pro SQL Server 2012 Practices
Chapter author of MVP Deep Dives

Chapter author of MVP Deep Dives 2

Blog: http://sqglserverperformance.wordpress.com/
Blog: http://www.sqlskills.com/blogs/glenn/
Twitter: GlennAlanBerry

v v v D

A
A
A
A
A
A

g' S I S © SQLskills, All rights reserved.
o immerse yourself in sql server
o

http://www.SQLskills.com


http://www.amazon.com/SQL-Server-Hardware-Glenn-Berry/dp/1906434638
http://www.amazon.com/SQL-Server-Hardware-Glenn-Berry/dp/1906434638
http://bit.ly/YtXT6p
http://www.amazon.com/Professional-Server-2012-Internals-Troubleshooting/dp/1118177657/ref=la_B005FG61V6_1_1?ie=UTF8&qid=1358881239&sr=1-1
http://www.amazon.com/Professional-Server-2012-Internals-Troubleshooting/dp/1118177657/ref=la_B005FG61V6_1_1?ie=UTF8&qid=1358881239&sr=1-1
http://www.amazon.com/Server-2012-Practices-Professional-Apress/dp/1430247703/ref=la_B005FG61V6_1_2?ie=UTF8&qid=1358881239&sr=1-2
http://www.manning.com/nielsen/
http://www.manning.com/nielsen/
http://www.manning.com/delaney/
http://www.manning.com/delaney/
http://sqlserverperformance.wordpress.com/
http://sqlserverperformance.wordpress.com/
http://www.sqlskills.com/blogs/glenn/
http://www.sqlskills.com/blogs/glenn/
https://twitter.com/GlennAlanBerry

v v v D D D

LsSkills

immerse yourself in sqgl server

SQ

Team of world-renowned SQL Server experts:

A Erin Stellato (@ErinStellato) 4 Kimberly L. Tripp (@KimberlyLTripp)
4 Glenn Berry (@GlennAlanBerry) 4 Paul S. Randal (@PaulRandal)
4 Tim Radney (@TRadney) 4 Jonathan Kehayias (@5QLPoolBoy)

Instructor-led training: Immersion Events (US, UK, Australia)
Online training: pluralsights http://pluralsight.com/

hardcore developer training

Consulting: health checks, hardware, performance, upgrades
Remote DBA: system monitoring and troubleshooting
Conferences: SQLIntersection, Pass Summit

Become a SQLsKkills Insider
A http://www.sqlskills.com/Insider

© SQLskills, All rights reserved.
http://www.SQLskills.com


http://pluralsight.com/
http://www.sqlskills.com/Insider

pluralsightg

A Email paul@SQLskills.com with the subject line: User Group
Pluralsight code to get a FREE (no catches, no credit card) 30-day trial
of our 120+ hours of SQLskills content on Pluralsight

A For example:
A http://www.pluralsight.com/training/Courses/TableOfContents/sqglserver-
waits
A 4.5 hours on waits, latches, spinlocks
i http://www.pluralsight.com/courses/sqglserver-optimizing-stored-procedure-
performance
A 7 hours on stored procedure performance tuning
i http://www.pluralsight.com/courses/sql-server-2014-dmv-diagnostic-
queries-part1
A Part one of a three part course on using DMVs for performance tuning
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Why does Database Hardware Matter?

A Database servers are mission critical assets
4 Performance and scalability problems are immediately noticeable
4 Multiple applications typically depend on the database server

A Very difficult to compensate for poor hardware choices
4 Inadequate I/0O performance and capacity can cripple the system
4 Insufficient memory capacity can cause extra |I/O pressure
4 Insufficient CPU capacity hurts performance and scalability

A Wise hardware selection can save on SQL Server license costs
4 Physical core counts are cost driver for SQL Server 2014 core licensing
i New two-socket servers can often replace older four-socket servers
4 New four-socket servers can often replace older eight-socket servers
A Itis possible to save so much on license costs, that your hardware is free!
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Top Scalability Issues with SQL Server

Poor application architecture and design
Poor database architecture and design
Poor indexing strategy and maintenance
Improper instance configuration settings
Improper database configuration settings
Inadequate storage subsystem

Old or inappropriate hardware

4  Watch my Pluralsight course: Scaling SQL Server 2012, Part 1

4 http://pluralsight.com/training/Courses/TableOfContents/scaling-sqlserver2012-
part1

Key point: Hardware cannot solve all problems!
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This Is Your Nightmare...

2 windows Task Manager
File Options Wiew Help

.F\pplications | Processes | Services  Perfarmance |Netwnrking | Users I

rCPU Usage ——  ~CPU Usage Histary

M=l E3

r~Physical Memary Usage History

rkernel Memory (ME)

r~Physical Memory (ME) System
Total 196595 Handles 24990
Cached 1293 Threads 1302
fvailable 6255 Processes 7z
Free 4977 Ip Tirne: 2i00:46:59
Commit (GE) 186 383

¢ Resource Manitar

Paged 157
Monpaged 264
Processes: 72 TP Usage: 98%

|Physica| Memary: 6%
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You Don’t Want to See This on 120 cores...

CPU -
© T BT CPU Intel(R) Xeon(R) CPU E7-4890 v2 @ 2.80GHz

Logical processors

O Memory
23/512 GB (4%)

Ethernet

Mot connected

Ethernet

Mot connected

Ethernet
Mot connected

Ethernet

Mot connected

Ethernet
Mot connected

Ethernet
S 0 Kbps R: 0 Kbps

Eth t Utilization  Speed Maximum speed:
erne’ I
Not connected 100% 317 GHz Sockets:

Cores:
Ethernet Processes  Threads Handles Logical processors: 120
Mot connected 35 1323 12808 Virtualization: Enabled
) L1 cache: 3.8 MB
Ethernet Up time L2 cache: 15.0 MB
Not connected 0:00:59:38 L3 cache: 150 MB

w

@ Fewer details @ Open Resource Monitor
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Scaling Up SQL Server 2014 Enterprise Edition

A Scaling up is expensive from a capital cost perspective
4 Hardware costs increase exponentially as you add sockets
4 SQL Server 2014 core-license costs can add up very quickly

A Scaling up is easy from an engineering perspective
A Very little development or testing effort is required
A Sometimes called a forklift upgrade

A Higher hardware license limits with Windows 2012 R2 and SQL 2014
A 640 logical processors and 4TB of RAM

4 You can currently have 6TB of RAM in a new four-socket machine
4 This is with 64GB DIMMs which have limited availability
A Windows Server 2012 R2 is still limited to 4TB of RAM
A Windows Server 2016 will support 12TB of RAM
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SQL Server and Hardware Selection

A Nobody will ever complain that a database server is too fast!

4 Don't be needlessly frugal with your database server hardware
A You will be blamed for performance whether you selected the hardware or not

4 Server hardware is very affordable compared to SQL Server licenses
4 Don't ever reuse “old” database hardware for a new version of SQL Server

A Be aware of SQL Server hardware licensing limits

4 There are differences between SQL Server 2008/2008 R2 and 2012/2014
A 64GB RAM limit for SQL Server 2008 R2 and 2012 Standard Edition
A 128GB RAM limit for SQL Server 2014 Standard Edition

A Four-socket or 16-core limit for SQL Server 2008 R2/2012/2014 Standard Edition
(whichever is lower)

A Eight-socket limit for SQL Server 2008 R2 Enterprise Edition

A SQL Server 2012/2014 Enterprise Edition can use OS limit for RAM and processor
cores and sockets
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Two Different Server Architectures

r

A Symmetrical MultiProcessing (SMP)
4 Uses single, shared system bus for main memory access
A Major scalability bottleneck with higher numbers of sockets

A Older architecture (pre-Intel Nehalem microarchitecture)
A Intel Xeon 7400 series or older
A Intel Xeon 5400 series or older

A ~on

A
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