
Intel Optane persistent memory reduces DRAM dependency 
while avoiding I/O bottlenecks, accommodates larger datasets, 
drives server density, and achieves faster data analysis. It 
works on systems powered by 2nd and 3rd Gen Intel® Xeon® 
Scalable processors.
 Excellent for heavy read/write applications where 

extreme endurance and low latency can transform ROI.2

 Extend system memory far beyond DRAM limits.
 Enable faster reboot times and the ability to build 

simpler, more powerful applications.3

Persistent Memory

Intel Optane persistent 
memory provides a single 
user memory area and runs 
alongside DDR4 modules 
(which serve as L4 cache).

Enable direct access by software to 
persistent data (as memory or 
storage) and volatile DRAM 
simultaneously.
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Reach Beyond DRAM and NAND Limitations
With Intel® Optane™ Technology
Intel® Optane™ persistent memory and SSDs place more hot data closer to the CPU for faster time to insight. Intel® Optane™ technology bridges critical gaps 
in the storage and memory hierarchy to enable a smarter architecture, delivering higher capacity and persistence relative to DRAM, and higher endurance 
and performance than NAND technology. With Intel® Optane™ technology, businesses can affordably process large datasets and realize several key values:
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High $/GB and low 
capacity per module 

Low $/GB and high capacity, however slow data access (latency) 
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Fill the Gap between
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Ideal for low-latency responsiveness 
applications and large dataset capacity

Intel Optane SSDs store datasets closer to the CPU 
via high-bandwidth PCIe and industry-standard 
NVMe protocol. Their fast responsiveness 
enable tiered caching strategies for great overall 
application performance in HCI and large-scale 

database environments.
 Maintains low read/write latency (<10µs typical).5

 Provides consistently low latency levels, under 
sustained write pressure, delivering predictable 
performance.

 Recommended for database workloads 
(Microsoft SQL, Oracle, SAP HANA) as part of HCI 
deployments (for example, VMware vSAN, Cisco 

HyperFlex, and Microsoft Azure Stack HCI).
 Increases response times up to 63x, even at 

low queue depths,6 where most data center 
applications operate.

Solid State Drive

6x
lower latency 

over NAND 
NVMe SSDs4

  Intel® Optane™
SSD DC P4800X

3D NAND SSD

60 DWPD 3 DWPD

UP TO

Increased Endurance
20x

Drive Writes Per Day7

HIGHER IS BETTER

Intel Optane Technology as a



Understanding Your Intel Optane Technology Needs
Any Intel Xeon processor-based server can benefit from the advantages of integrating Intel Optane SSDs. However, for servers 
based on 2nd or 3rd Generation Intel Xeon Scalable processors, an increasing number of applications can achieve the best range of 
benefits by using Intel Optane persistent memory, which is vetted and supported by Intel's vast partner ecosystem.

1 Percentage based on comparison of 41 vs. 56 VMs/node. Benchmark Setup: Vmfleet Test: Each VM with 1 core, 8 GB memory, 40 GB VHDX Test setup: Threads=2, Buffer Size= 4 KiB; Pattern: Random; Duration = 300 Seconds; Queue Depth=16; 30% write; OS: Windows Server 
2019 Standard (Desktop) with updated patch. Performance results are based on testing by Intel as of 2/8/2019 and may not reflect all publicly available security updates. See configuration disclosures for details. Software Cost follows Microsoft Licensing Models: 
https://download.microsoft.com/download/7/C/E/7CED6910-C7B2-4196-8C55-208EE0B427E2/Windows_Server_2019_licensing_datasheet_EN_US.pdf 

2 Intel endurance ratings for Intel Optane SSD DC P4800X (60 DWPD) are available at https://www.intel.com/content/www/us/en/solid-state-drives/optane-ssd-dc-p4800x-brief.html
 Intel endurance ratings for Intel SSD DC P4600 (typical enterprise-class NAND caching SSD 3 DWPD) are available at https://www.intel.com/content/www/us/en/products/docs/memory-storage/solid-state-drives/ssd-dc-p4600-brief.html
3 Restart time based on 1.3 TB data set.
4 Intel. "Introduction to Programming with Intel® Optane™ DC Persistent Memory." https://software.intel.com/en-us/articles/introduction-to-programming-with-persistent-memory-from-intel
5 Intel-tested: Common Configuration - Intel® 2U Server System, OS CentOS 7.5, kernel 4.17.6-1.el7.x86_64, CPU 2 x Intel® Xeon® 6154 Gold @ 3.0 GHz (18 cores), RAM 256 GB DDR4 @ 2666 MHz. Configuration – Intel® Optane™ SSD DC P4800X 375 GB and Intel® SSD DC P4600 

1.6 TB.  Latency – Average read latency measured at QD1 during 4K Random Write operations using FIO 3.1. Intel Microcode: 0x2000043; System BIOS: 00.01.0013; ME Firmware: 04.00.04.294; BMC Firmware: 1.43.91f76955; FRUSDR: 1.43. SSDs tested were commercially 
available at time of test. Performance results are based on testing as of July 24, 2018 and may not reflect all publicly available security updates. 

6 Intel. “Top 10 Reasons to Deploy Intel® Optane™ Technology in the Data Center.” https://www.intel.com/content/dam/www/public/us/en/documents/technology-briefs/optane-top-10-reasons.pdf
7 See endnote 2.
All product plans and roadmaps are subject to change without notice. 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 may require enabled hardware, software, or service activation. 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.
Performance results are based on testing as of dates shown in the configurations and may not reflect all publicly available security updates. See backup for configuration details. No product or component can be absolutely secure.
Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific computer systems, components, software, operations and functions. Any 
change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated purchases, including the performance of that product when combined with other products. For more 
complete information visit http://www.intel.com/benchmarks. Your costs and results may vary. Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy. Results have been estimated or simulated. © Intel Corporation. Intel, the Intel logo, 
and other Intel marks are trademarks of Intel corporation or its subsidiaries. Other names and brands may be claimed as the property of others. 1020/KMAH/KC/PDF 341076-002US

 

Sample Use Cases That 
Benefit from Memory/Storage 
Optimization

Explore more opportunities around affordable high-capacity memory and fast storage at http://www.intel.com/optane.

• VDI. Faster storage architectures can 
improve responsiveness to users, and 
larger memory pools can enable more 
client devices to store data remotely, 
thus enhancing security.

• Trusted enterprise virtualization. Allows 
larger datasets to execute in secure 
execution zones while maintaining high 
performance levels and higher VM density.

• High-performance SQL Server. Users 
can boost database performance for 
caching and SATA-based SSDs or HDDs 
for capacity.  

• Branch office and edge. Businesses can 
realize cost-effective fault tolerance and 
resilience while improving performance. 

• Scale-out storage. Help consolidate 
server counts to improve costs while 
simultaneously providing fast, dense pools 
of high-endurance, highly scalable storage.

Recommend Intel® Optane™ Persistent Memory Recommend Intel® Optane™ SSD

HCI
VMare/vSAN

Expanded
Memory (ESXi)

+
Caching

(vSAN)

Azure Stack HCI
Expanded
Memory

+
Caching

Cisco HyperFlex
Intel PMem

(Under Evaluation)

+
Caching

Nutanix
Intel PMem

Support in v5.19
+

Caching

Database
MySQL

Expanded
Memory

+
Caching

MS-SQL
Expanded
Memory

+
Caching

Oracle DB
Expanded
Memory

+
Accelerating

or Tiering

Infrastructure
VM Density
- Linux KVM
- VDI
- Microsoft Hyper-V
- VMware vSphere

File System Tiering
- NetApp MAX Data

Database
IMDb/NoSQL/RDBMS
- SAP HANA
- Redis Labs/Redis
- Aerospike
- KX
- Oracle Exodata

AI/Analytics
Real-Time Analytics
- SAS VIYA
- Apache Spark

Communication
Content Delivery
Network
- Live Stream/Hot VoD

HPC
Scratch & I/O Nodes
- Flex Storage Node

Storage
SDS
- Ceph Block/Object
- Red Hat Ceph
- Hadoop YARN temp

Traditional (dual port)
- PureStorage Flash Array//X
- Dell EMC Powermax

Appliance
- VAST Data

For Expanded Memory Capacity

Recommend Intel Optane Persistent Memory and Intel Optane SSDs
For Combined Memory and Storage Benefits

For Improved Storage Performance


