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@ What is the SPC

Flash Memory Summit

« 20 year old Industry Consortium to provide
vendor neutral storage performance
benchmarks

* 40+ Members include EMC, NetApp, IBM,
HPE



[C@ Elements of SPC-1

Flash Memory Summit

 Complex mixed workload
* Mostly 8K random access, mixed with sequential
« Time and space locality
* Dedupable and compressible

 |Intended to model a transactional workload



@ Multi-Phased Benchmark

Flash Memory Summit

Figure 6-1 Test Execution Overview
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Response Time at Various |/O Rates

Flash Memory Summit

Response Time and Throughput Graph
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@WJ Elements of SPC-1
Flash Memory Summit
* Open Model
« Set the I/O rate, examine the response time
* Requires an 8-hour “SUSTAIN" test



SUSTAIN — Response Time Graph

Response Time Graph (SUSTAIN @ 2,401,000 IOPS)
ASU1 ASU2

ASU3 =—=All ASUs

Q
o]

o
o
y

Response Time (ms)

o
I
y

200
Relative Run Time (minutes)

300




[[ M SUSTAIN - Response Time Graph
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Flash {ENOIMITIL | Response Time Graph (SUSTAIN @ 4,800,200 IOPS)
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[[ M SUSTAIN — Response Time Graph
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Flash Memory Summit Response Time Graph (SUSTAIN @ 1,510,000 IOPS)
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[CW Vendor X

Flash Memory Summit

* A mid-range AFA that has not published
SPC-1

« Capable of 200K IOPS with VDBENCH



o

Flash Memory Summit

Hour 1 of Vendor X on SPC-1

1 Minute Average Response Times
140,000 SPC-1 IOPS

[ERY
sy

12

=
o

o]

(%)
e
c
o]
Q
Q
2
b
=
Q
£
|_
<]
(5]
c
]
[e
wr
Q
[a's

20 30 40
Benchmark Run Time in Minutes

150,000 IOPS



o

Flash Memory Summit

Hour 6 of Vendor X on SPC-1

1 Minute Average Response Times
140,000 SPC-1 IOPS
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Flash Memory Summit

8-Hour SPC-1 SUSTAIN on Vendor X

1 Minute Average Response Times
140,000 SPC-1 IOPS
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@WJ SPC-1 Full Disclosure Report

Flash Memory Summit

 Each result documented with a Full
Disclosure Report (FDR)

» Discloses lots of secondary metrics

 Contains all the information needed to
reproduce the result



g

W Data Reduction in SPC-1
ash Memory summit

Physical Free Space Metrics

The following table lists the Physical Free Space as measured at each of the required
points during test execution. If space optimization techniques were not used, “NA” is
reported.
Physical Free Space Measurement Free Space (GB)
After Logical Volume Creation 214,457.80

After ASU Pre-Fill 103,811.17

After Repeatability Test Phase 92,844.16

Space Optimization Metrics

The following table lists the required space optimization metrics. If space optimization
techniques were not used, “NA” is reported.

Metric
SPC-1 Space Optimization Ratio
SPC-1 Space Effectiveness Ratio



escription of System Under Test

s
Flash Memory Summit

Benchmark Configuration Diagram

NetApp AFF AB0D storage system
6 HA controller pairs (12 storage node

y ] HA pair
B internal NVM
2672 16 Gb HE.




Price of System Under Test

Flash Memory Summit EXECUTIVE SUVMARY

Storage Configuration Pricing

Hardware & Software

2,401,171
1 Price Performance ™ (s;epr‘ 1 KIOPS

SPC-1 ASU Price !$IGB} 15.18




SPC Publications are Audited

AUDIT CERTIFI

Flash Memory Summit

Info

Mr. Jim
NetApp, Ine
301 Kit Cresk Road
Research Triangle Park, NC 27709

luly 3, 2018

Iverified the SPC Benchmark 17 (SPC-1™ V3.6) test execution and performance re
following Tested Storage Produc

NetApp® AFF AB0O

-1 10PS™ Response Time 0 590 ms
ponse Time 0351 ms
C-1 ASL Capacity 182,674 GB
SPC-1 Space Effectiveness Ratio 176
=1 ASL Price $15.18/GB
-1 Tetal System Price §2,172 20107

In my opinion, these performance results were produced in compliance with the SPC
requirements for the benchmark

ult was prepared by InfoSizing, reviewed and approved by the Test
nd can be found at www.speresults.org under the S n Identifier A32007.




[[:w] Questions and Answers

Flash Memory Summit

« Comments?
« Suggestions on how to improve?

Stephen.Daniel@HPE.com
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