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May’s I/O Mantra:
Requesting & Monitoring Storage

X capacity (GB)
at 7" IOPs (transters/sec)
at <=10ms latency for OLTP data files

at Z throughput (MB/sec)
at <=30ms latency for DW data files

at Oms-2ms latency for log files






The best I/O is the one you don’t have to
do.

—Gene Amdahl, author of Amdahl's Law



https://en.wikipedia.org/wiki/Amdahl's_law

Caching Algorithms: Your Experience May
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SQL Server Licensing Labyrinth




: : : g/
Licensing Variables @

AAAAAAAAAAAAAAAAAA

* Cores & Sockets

e SQL Server Edition

* Virtualized vs. Bare Metal

* Host vs. Guest

e Software Assurance (SA) or not
* Active or Passive

* Legacy Licensing

* |s your sales rep under quota & is it near end-of-quarter or better yet near
end-of-fiscal year?

* Which highly-trained professional sales rep you talk to
* Ask 2, get 3 opinions



Consolidation on Flash N
SQL 2005 EoS—rast month!

www.microsoft.com/en-us/server-cloud/products/sql-server-2005
http://bit.ly/1PISGRN

Licensing is complex—and expensive
3x performance on flash vs. spinning media

Consolidation on flash:
Hardware tfor Nothing, Flash for Free

Customer Case Studies http://bit.ly/1RCheDK
Sandisk 10
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|/O Blender Effect

Imagine SQL Server log files or data warehouse
workloads with sequential reads

Now run several of these in VMs on a host

At the hypervisor and storage level:

* The I/O from those VMs gets mixed up — like it was run through a blender
* It looks like random I/O, not like the sequential /0 it started as

AAAAAAAAAAAAAAAAAA

Storage performance vs. I/O blender limits workload
density

San)isk
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SQL Workload Consolidation: Do More—Reliably and Consistently “5@5’

oo e
Flash Spindles FlashSoft Caching
90 Txns (x1000) Txns (x1000) Txns (x1000)
80 — 2, A
70 —5 >
60 A
50
40
. \

20 vy

10

0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

VM Count

San)isk 13



SQL Workload Consolidation: Save More

Assume consolidating 21 workloads (just as we tested)
[t one host can support all 21 workloads:

* Repurpose/retire two hosts, or don’t buy them in the first place.
* You don’t need SQL Server licenses for those two hosts.

Do the math:

* Each host: 2-sockets, 14 cores/CPU = 28 cores (same as what we tested)
* $6,874/core for SQL 2014 EE (full price, no discounts, no SA)

« 28 * $6,874 = $192,472 per host (for SQL EE licenses)

* ~S400,000 savings by eliminating the need to license 2 hosts

Better performance (free lunch!)

San)isk



Why Is This Good? \@7

AAAAAAAAAAAAAAAAAA

Saving $400k is obviously good for your organization.

Your org/team/customers are looking for the best
solution.

* You win raving fans.

Redirect budgeted savings to:

* Higher-margin products and services
* Additional projects and equipment (such as more SanDisk flash products)

Be the hero — Help yourselt and your company,
customers, & users invest their savings

San)isk



SQL Server 2012 & 2014 AlwaysOn AG Perf

Bottlenecks

AlwaysOn Availability Groups (AGs) functionality is

nased on Database M
DBM legacy code hac

irroring (D

two built
pottlenecks inherited by AGs:

SM)

in performance

1. Log transport: This is a process that encrypts and
compresses log traffic to secondary replica(s)

2. Redo thread: Think about it as a continuous restore
thread, applying changes made on the primary replica to

secondary replica(s)



AlwaysOn/Log Synch ronizat\ion Perf Bottlenecks

Redo applies changes to primary
replica to secondary replica(s)
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Log transport: Process that

encrypts and compresses log traffic

to secondary replica(s)
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AlwaysOn AGs: SQL 2016 vs. SQL 2014

-~ Server, Application, and SQL Log Performance
o5x log transferto
secondary

501 498

500
e Enhanced RPO
 Data on primary hardened 400

on secondary immediately
300
200
More work done
91 104 103
e 4x CPU % 100
22
* 6x trans/sec ,  mm —
CPU (%) Transactions/sec (x1000) Bytes Sent to Transport Log Bytes Received
(MB/s) (MB/s)

HSQL2014SP1 mSQL2016 RC1



SQL 2014 vs. 2016: Log Transport Performance
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Unleashing the Power of SQL Server 2016

Fusion ioMemory Performance
600

~3x IOPs 500
>4x throughput 400

553

300 288
<1ms latency
(~300-700us) 200
100
19 35
0 = 0 !
Disk: IOPs (x1000) Disk: Thruput (MB/s) Disk: Latency (ms)

B SQL2014 SP1 = SQL2016 RC1



Key Customer Messages: SQL 2016 AlwaysOn AG

Minimizes risk of data loss

* Changed data is received on secondaries without delay
* If the primary fails, the secondary has already received the log of the
change

Improves data consistency, Tor better decisions and DR

* Reports from secondaries work with up-to-date data
* Backups from secondaries capture up-to-date data

Only if your storage system can keep up
e Use SanDisk flash products
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Flash: Don’t be this guy. Don’t be in this org.

1) ,
5 ’. Bob Pusateri

| IHH onhorner @DBArgenis

iringgeek Only flash you'll find
over here would potentially invoive HR
violations

Hat tip to Bob Pusateri (@SQLBob)
via Jason Horner (@jasonhorner) & Argenis Fernandez (@DBArgenis )
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- SanDisk Flash

SanDisk Fusion ioMemory SX350 SanDisk Optimus MAX

www.sandisk.com/business/datacenter/products/flash- www.sandisk.com/business/datacenter/products/flash-
devices/pcie-flash/sx350 devices/ssds/sas-ssd/optimus
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See for yourself...

Visit
www.sandisk.com/45daytrial

to see if you qualify for a
FREE 45-day SQL Server Acceleration
with Fusion ioMemory Trial today.

San)isk
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Thank You!



