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NON-VOLATILE MEMORY TECHNOLOGIES
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WE ARE IN A DATA-GENTRIC WORLD

TODAY ALL DATA MUST BE STORED, PROCESSED, ANALYZED & MONETIZED
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DATAIS STORED BY DIFFERENT TIERS
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TREND 2
NEW NON-NAND MEDIA s

4’ — '-L_kl '/'j’ - _
i “BULK STORAGE" “WORKING STORAGE”
LT LOWER COST & HIGHER DENSITY HIGHER PERFORMANCE

LOWER HIGHER

COSsT DELAY




HIGH CAPAGITY TRADEQFFS

COST AND DENSITY FOR ENDURANCE AND PERFORMANCE
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OEM PLATFORM INNOVATION

ENTERPRISE DATACENTER SSD FORM FACTURS [EDSFF)
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INTEL" 3D NAND $SD STAC-M3 BENCHMARKS
; 150F17

“= WORLD RECURDS]ASUHIZUW

1 - STAC-M3™ Benchmarks on a stack involving Kx Systems kdb+ 3.5 database running on a Lenovo ThinkSystem SR650 server containing 2 x Intel Xeon Platinum 8180 (“Skylake”) CPUs, 4 x Intel SSD P4600 (2.5-inch form
factor), and 2 x Intel P4500 SSD (HHHL form factor). SUT ID: KDB170703 - Appendix for more.

*Other names and brands may be claimed as the property of others.



INTEL OPTANE™ TECHNOLOGY

PERFORMANCE AND ENDURANCE FOR DENSITY AND COST/GB
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WORLD RECORDS

AS OF 10/2017°
a

2 - STAC-M3™ Benchmarks on a stack involving Kx Systems kdb+ 3.5 database running on a Lenovl) ThinkS.st m SR650 server containing 2 x 28-core Intel Xeon Platinum 8180 (“Skylake”) CPUs and 6 x Intel SSD DC P4800X
(Optane) drives. SUT ID KDB171010. See appendix for more. \ 'F 5

*Other names and brands may be claimed as the property of others. ‘ .
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CACHE TO ADDRESS GHALLENGES
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INTEL” OPTANE " SSDs IN CACHE
VESTERDAY WITH VMWAREVSAR.
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INTEI. UPTANETM 9908
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i — Intel® Optane™ SSD DC P4800X vs.
\%3% Intel®° SSD DC P3700
IN-MEMORY ISN'T THE ONLY UPTIUN Gl
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* Tests conducted by Intel using STACstream tools currently in development.
Results do not represent an official STAC Benchmark.



MOVETODISAGGREGATION =

TARGETING HIGH THROUGHPUT ’]R I]ATHNTENSIVE AHICATIGNS"

LOG-BASED STORAGE

= Lower latency and cost

MEMORY LOCALITY

Intel® Optane™ SSDs
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= Better utilization of NVMe devices

* Dramatically increase memory with
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MORE INCENTIVE TO DISAGEREGATE srn‘m\E _-

NVM E-TCP Read Latency

SOLARFLARE WITH INTEL™ OPTANE™ S3Ds

» Pointless to optimize the low 140

latency network stack to storagein | fjiz .
the past I 80
= With sub 10us latency SSDs it is ‘ j§
Jd Bl KT

U

MEAN LATENCY

now worth optimizing 20
0

* Onload/SPDK complete user-space TCP-Kernel | TCP-Kernel  TCP-SPDK-K  TCP-SPDK-O
target implementation for both | PacE gene
. ® Block Size 512  m Block Size 4096
networking and storage .

Source: S arfl"e benchmark was fio, Intll@’ Xeon® Gold 5122 CPW Intel® DC SSD P4600 2TB vs.

Intel® Optane™ SSD BC R4800X 750GB. : Local - measures the performance“ef fio running on the same
machine as the storage. All other data points have fio running on one machine connected back to back using
40G Solarflare NICs.

*Other names and brands may be claimed as the property of others.
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CONNECTING THE DOTS... % )
BREAK THE BOTTLENECKWITH e ..
INTEL" OPTANE " 35Ds! Y (i
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APPENDIX

2 -

3 - When Comparing results from
to

» Previous configuration: Storage media: 1 x P3700 + 4 x Seagate 1TB 10K HDD, Performance: 80 I0mark-VM-HC,
Price/Performance: $2048 / IOmark-VM-HC

» Current configuration: Storage media: 2 x P4800X SSD + 4 x P4500 4TB SSD, Performance: 800 IOmark-VM-HC,
Price/Performance: $237 / IOmark-VM-HC



https://stacresearch.com/system/files/asset/files/STAC-M3 Antuco audited - KDB170703 - v1.0.pdf
https://stacresearch.com/system/files/asset/files/STAC-M3 Audited Report - KDB171010.pdf
https://www.evaluatorgroup.com/document/evaluating-server-based-storage-performance-enterprise-workloads
https://www.intel.com/content/www/us/en/storage/evaluator-group-storage-paper.html

LEGAL DISCLAIMER

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the absence or characteristics of any features or
instructions marked "reserved" or "undefined". Intel reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising
from future changes to them. The information here is subject to change without notice. Do not finalize a design with this information.

The products described in this document may contain design defects or errors known as errata which may cause the product to deviate from published specifications.
Current characterized errata are available on request.

Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Performance varies
depending on system configuration. No computer system can be absolutely secure. Check with your system manufacturer or retailer or learn more atintel.com.

Intel disclaims all express and implied warranties, including without limitation, the implied warranties of merchantability, fitness for a particular purpose, and non-
infringement, as well as any warranty arising from course of performance, course of dealing, or usage in trade.

Benchmark results were obtained prior to implementation of recent software patches and firmware updates intended to address exploits referred to as "Spectre" and
"Meltdown". Implementation of these updates may make these results inapplicable to your device or system.

Tests document performance of components on a particular test, in specific systems. Differences in hardware, software, or configuration will affect actual performance.
Consult other sources of information to evaluate performance as you consider your purchase.

Cost reduction scenarios described are intended as examples of how a given Intel-based product, in the specified circumstances and configurations, may affect future costs
and provide cost savings. Circumstances will vary. Intel does not guarantee any costs or cost reduction.

Intel does not control or audit the design or implementation of third party benchmark data or Web sites referenced in this document. Intel encourages all of its customers
to visit the referenced Web sites or others where similar performance benchmark data are reported and confirm whether the referenced benchmark data are accurate and
reflect performance of systems available for purchase.

Intel, the Intel logo, Intel® 3D Xpoint, Intel Core, Intel Optane , Xeon, and others are trademarks of Intel Corporation in the U.S. and/or other countries.
© 2018 Intel Corporation. All rights reserved.
*Other names and brands may be claimed as the property of others.
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