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From the 2014 How Many IOPS Do You Really Need Report,
Coughlin and Handy, http://www.tomcoughlin.com/techpapers.htm

© Coughlin Associates, 2015



Latencies Separate Computer Memory
from Storage

Non-
Uniform
Memory

Doug Voight, HP, 2015 FMS Access



Touch rate versus response time
indicating various types of uses



Ent. SSDs, perf. HDDs and capacity HDDs



Storage Latency Storage Latency with Current and Future NV Solid

State NV Technologies
(from Doug Voight Talk at NVMP talk at SNIA Winter Symposium, 2014)



VM/Persistent Memory Programming Model

(NetApp Keynote, 2015 FMS



Memory Developments at the
2015 FMS



Memory and Storage Today

2015 Emerging NV Memory and Logic Technology and Manufacturing Report,
Coughlin Associates



3D NAND

SanDisk Keynote, 2015 FMS 2015



3D Vertical NAND Future

TECHINSIGHTS, 2015 FMS



NAND Technology Roadmap

Tech Insights, 2015 FMS



Samsung Announcements at the 2015
FMS

48 layer V3 V-NAND (256 Gb TLC chips)

1 M I0PS6.4 TB NVMe SSD (PM1725)
15.36 TB SSD (PM1633a) with V3

NVMe PM953 fo datacenter scaleout
3-bit SAS SSD, PM1633

Generation 2 of Storage Intelligence
Reference SAS and NVMe storage systems



Samsung Increase V-NAND to 48 Layers

(Samsung Keynote, FMS 2015)

Samsung said they could go to over 100 layers and 1Tb chips
with V-NAND. Performance doubled and power use halved
with V3.



PM1633a, 15.36 TB SSD with V3

(Samsung Keynote, FMS 2015)



PM1725 1M IOPS NVMe SSD

(Samsung Keynote, FMS 2015)



Storage Intelligence 2.0—In Storage

Compute
(Samsung Keynote, FMS 2015)



Samsung Storage Reference Systems
(Samsung Keynote, FMS 2015)



Emerging Memory Technology

e NVM will save
power

* Persistent memory
enables memory
sharing (RDMA)

e Embedded NVM

technology can c UM ot $2.08
lead to “logic-in- merging market $2.

to $4.6 B by 2020
memory

architecture” 2015 Emerging NV Memory_and Logic |
Technology and Manufacturing Report, Coughlin

Associates



STT MRAM Replacing DRAM and SRAM

Over 50 M MRAM chips shipped by Everspin



Flash)emory

SUMMIT |

N Mangstor

E

PHVIC

300mm Wafer Production of Everspin MRAM Products
ST-MRAM process transfer successful
Initial 256Mb 40nm product is functional
Acceleration of pMTJ based products in 28nm and smaller
Versatile embedded memory with eMRAM

Strategic Investment

DDR3 and DDR4 controller optimization
NVMe and storage protocol optimization
Evaluation platforms and technology demos

Meeting the quality and supplier excellence needs of leading
storage, industrial, and automotive customers






3D XPoint Memory

(Intel 3D XPoint Press Event, 2015)



3D Xpoint Memory

(Intel Developers Forum, 2015)



Intel’s Optane

(Intel Developers Forum, 2015)



Future Products

(Intel Developers Forum, 2015)
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SanDisk Enterprise Products

SanDisk Keynote, 2015 FMS



Growth of PCle/NVMe SSD Storage

Forward Insights Projections from Jim Pappas Talk at the 2015 FMS



NVMe Over Fabrics

Jim Pappas, 2015 FMS



All Flash Storage Systems

Oracle Keynote, 2015 FMS



Near Data Processing Technologies

Yang Seok Ki, Samsung, 2015 FMS



Conclusions

Faster memory/storage is needed for modern
applications

Flash memory developing into 3D flash—many
future generations

The storage/memory landscape has more options
than ever—e.g. STT MRAM and 3D XPoint

Non-volatile memories will replace volatile
memories

NVM and processors want to come together
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