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Storage Interface Evolved

Yesterday

Today

• Limited to 6Gb/s
• Limited to AHCI; single Queue
• Slowest Link in the PC platform 

• Scales with PCI Express™ (Gen3X4 today)
• Bandwidth increase of 540%
• One queue per core
• Direct Attach Storage options
• Reduced Latency

Moving to NVM Express™ (NVMe) is required to extract the value of 3D XPoint™ technology.
NVMe is designed from the ground up for non-volatile storage.
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Cores and Queues
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Low Latency, Low Queue Depth

• Client workloads are typically low 
queue depth and primarily random

• Typical read-write mix is about 
70/30

• Bandwidth is also important for 
large file operations

• Ideal client profile

- Good bandwidth

- High random read and write 
performance at low QD
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NVM Express™+ 3D XPoint™ Technology Related 
to Queue Depth

8

• Client Workloads are heavily weighted to low queue depths
• NVMe™ ensures low queue depths by providing a queue for each CPU core 
• 3D XPoint technology delivers full performance @ low queue depth
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Performance Implications – Current Products 

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. Performance measured by Intel using IOMeter* 1.1.0 with queue depth 32. Measurements are performed on 8 GB of 
Logical Block Address (LBA) range on a full SSD. System configuration: Intel® Core i7-5960X processor, Intel® X99 chipset, 32GB DDR4 2133, Windows® 8.1. For more complete information 
about performance and benchmark results, visit http://www.intel.com/performance.
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Gaming Usages – Unparalleled Realism
High Res In-Game Video Streams
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Gaming Usages – Uninterrupted Game Play
Eliminate Game zones and level loading screens

(With 3D XPoint™ technology) “Loading screens will be a thing of the past.”
- Chris Roberts, CEO Cloud Imperium Games
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Gaming Usages – Unparalleled Realism
Ultra High Definition and Uncompressed Texture, Unique Textures per surface

“4K resolution is going to create a resurgence for PC gaming”
– Kelt Reeves, CEO Falcon Northwest PC
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Workstation Usages
High Speed compositing of 4K 360 degree video for Virtual Reality

Grand Canyon 4K 360º Video by 360 Labs

Spherecam 2

https://www.youtube.com/watch?v=W5OgQaFaWKs
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Workstation Usages
Real-time uncompressed 4K video editing
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Workstation Usages
Medical
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Integration Guidance
X99

CPU Direct Attach PCIe®
PCIe 3.0
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Integration Guidance – Z170
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Demo
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Summary and Next Steps

• Storage no longer has to be the bottleneck

• Exciting new usages are possible

• Potential benefits exist across the software spectrum

- Gaming Experience/Development

- Content Creation

- Engineering

- Medical

You are only limited by your imagination
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Additional Sources of Information

• A PDF of this presentation is available from our Technical Session 
Catalog: www.intel.com/idfsessionsSF.  This URL is also printed on the 
top of Session Agenda Pages in the Pocket Guide.

• More web based info: www.intel.com/ssd

• NVM Express™ Working Group:  www.nvmexpress.org

http://www.intel.com/idfsessionsSZ
http://www.intel.com/ssd
http://www.nvmexpress.org/


27

Legal Notices and Disclaimers
Intel technologies’ features and benefits depend on system configuration and may require enabled hardware, software or service activation. Learn more at intel.com, 
or from the OEM or retailer.

No computer system can be absolutely secure. 

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. For more complete information about performance and 
benchmark results, visit http://www.intel.com/performance.

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.

This document contains information on products, services and/or processes in development. All information provided here is subject to change without notice. 
Contact your Intel representative to obtain the latest forecast, schedule, specifications and roadmaps.

Statements in this document that refer to Intel’s plans and expectations for the quarter, the year, and the future, are forward-looking statements that involve a number 
of risks and uncertainties. A detailed discussion of the factors that could affect Intel’s results and plans is included in Intel’s SEC filings, including the annual report on 
Form 10-K.

The products described 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.  

No license (express or implied, by estoppel or otherwise) to any intellectual property rights is granted by this document.

Intel does not control or audit third-party benchmark data or the web sites referenced in this document. You should visit the referenced web site and confirm whether 
referenced data are accurate. 

Intel, Core, 3D XPoint, and the Intel logo are trademarks of Intel Corporation in the United States and other countries. 

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

© 2015 Intel Corporation. 

http://www.intel.com/performance
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Risk Factors
The above statements and any others in this document that refer to plans and expectations for the second quarter, the year and the future are forward-
looking statements that involve a number of risks and uncertainties. Words such as "anticipates," "expects," "intends," "plans," "believes," "seeks," 
"estimates," "may," "will," "should" and their variations identify forward-looking statements. Statements that refer to or are based on projections, uncertain 
events or assumptions also identify forward-looking statements. Many factors could affect Intel's actual results, and variances from Intel's current 
expectations regarding such factors could cause actual results to differ materially from those expressed in these forward-looking statements. Intel 
presently considers the following to be important factors that could cause actual results to differ materially from the company's expectations. Demand for 
Intel's products is highly variable and could differ from expectations due to factors including changes in business and economic conditions; consumer 
confidence or income levels; the introduction, availability and market acceptance of Intel's products, products used together with Intel products and 
competitors' products; competitive and pricing pressures, including actions taken by competitors; supply constraints and other disruptions affecting 
customers; changes in customer order patterns including order cancellations; and changes in the level of inventory at customers. Intel's gross margin 
percentage could vary significantly from expectations based on capacity utilization; variations in inventory valuation, including variations related to the 
timing of qualifying products for sale; changes in revenue levels; segment product mix; the timing and execution of the manufacturing ramp and associated 
costs; excess or obsolete inventory; changes in unit costs; defects or disruptions in the supply of materials or resources; and product manufacturing 
quality/yields. Variations in gross margin may also be caused by the timing of Intel product introductions and related expenses, including marketing 
expenses, and Intel's ability to respond quickly to technological developments and to introduce new products or incorporate new features into existing 
products, which may result in restructuring and asset impairment charges. Intel's results could be affected by adverse economic, social, political and 
physical/infrastructure conditions in countries where Intel, its customers or its suppliers operate, including military conflict and other security risks, natural 
disasters, infrastructure disruptions, health concerns and fluctuations in currency exchange rates. Results may also be affected by the formal or informal 
imposition by countries of new or revised export and/or import and doing-business regulations, which could be changed without prior notice. Intel 
operates in highly competitive industries and its operations have high costs that are either fixed or difficult to reduce in the short term. The amount, timing 
and execution of Intel's stock repurchase program could be affected by changes in Intel's priorities for the use of cash, such as operational spending, 
capital spending, acquisitions, and as a result of changes to Intel's cash flows or changes in tax laws. Product defects or errata (deviations from published 
specifications) may adversely impact our expenses, revenues and reputation. Intel's results could be affected by litigation or regulatory matters involving 
intellectual property, stockholder, consumer, antitrust, disclosure and other issues. An unfavorable ruling could include monetary damages or an injunction 
prohibiting Intel from manufacturing or selling one or more products, precluding particular business practices, impacting Intel's ability to design its 
products, or requiring other remedies such as compulsory licensing of intellectual property. Intel's results may be affected by the timing of closing of 
acquisitions, divestitures and other significant transactions. A detailed discussion of these and other factors that could affect Intel's results is included in 
Intel's SEC filings, including the company's most recent reports on Form 10-Q, Form 10-K and earnings release.
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